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SECTION 200000 

GENERAL MECHANICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 GENERAL 

A. Includes, but not limited to, furnishing labor, materials, and equipment for completion of work unless 
indicated or noted otherwise. See Division 1 for sequence of work. 

B. Work indicated on the mechanical plans and in the specifications that will not be performed by this 
Mechanical Contractor (i.e., duct and pipe block-outs, penetrations through walls, floors, and attic, 
wall patching, work indicated to be performed by other Contractors, etc.) shall be coordinated with 
the General Contractor prior to bid. The Mechanical Contractor is responsible for identifying quantity, 
size, and type of work with the General Contractor. Work not coordinated will be the responsibility of 
the Mechanical Contractor and shall not be charged as additional cost to the Owner. 

C. All work included in Division 22 and 23 shall be the responsibility of a single Mechanical 
Subcontractor. The scope of work identified in these sections can be performed by different 
subcontractors, but one must take responsibility for coordination. The subcontractor will be identified 
by the General Contractor at the Pre-Construction Meeting. 

D. This Contractor shall obtain and pay for all permits required by State and local authorities governing 
the installation of the mechanical work. It is the Contractor's responsibility to contact all utility 
organizations serving the building, prior to bid, and to include all charges for inspections, installation 
of materials, equipment, and connection of all required utilities. 

E. Furnish exact location of electrical connections and complete information on motor controls to 
Division 26, prior to bid. 

F. Put heating, ventilating, cooling, and exhaust systems into full operation and continue their operation 
during each working day of testing and balancing. 

G. Make changes in mechanical drive systems (pulleys, belts, VFD’s, motor speed, etc.) and dampers 
or add dampers as required for correct balance as recommended by Section 230593 and at no 
additional cost to Owner. All equipment shall be provided with a single point electrical connection, 
unless otherwise indicated. 

H. The drawings and specifications are complementary and what is called for in either is binding as if 
called for in both. 

I. The ductwork and accessibility to HVAC equipment shall take precedence over all other equipment 
in the ceiling interstitial spaces or other mechanical areas including, but not limited to, sprinkler 
piping, heating piping, domestic water piping, and electrical conduit (except fire pump rooms where 
fire sprinkler equipment takes precedence). 

1.2 RELATED SECTIONS 

A. General and Supplementary Conditions and Division 1 apply to this Section. 

1.3 SUBMITTALS REQUIREMENTS OF THIS SECTION 

A. Access doors 
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1.4 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: 
1. Perform work in accordance with applicable Codes. 
2. In case of differences between building codes, state laws, local ordinances, utility company 

regulations, and Contract Documents, the most stringent shall govern. 

B. Product Approvals: See paragraphs elsewhere in this specification. 

C. Warranties: 
1. In addition to guarantee specified in General Conditions, guarantee heating, cooling, and 

plumbing systems to be free from noise in operation that may develop from failure to construct 
system in accordance with Contract Documents. 

2. In order to be protected, secure proper guarantees from suppliers and Subcontractors. 
3. Provide certificates of warranty for each piece of equipment. Clearly record "start-up" date of 

each piece of equipment on certificate. Include certificates as part of Operation & Maintenance 
Manual. 

D. Manufacture: Use domestic made pipe, pipe fittings, and motors on Project. 

E. Identification: Motor and equipment name plates as well as applicable UL and AGA labels shall be 
in place when Project is turned over to Owner. 

1.5 CODES AND STANDARDS 

A. Codes and agencies having jurisdictional authority over mechanical installation. 
1. Washington State Energy Code – Latest Approved Edition 
2. International Building Code – Latest Approved Edition 
3. International Fire Code – Latest Approved Edition 
4. International Mechanical Code – Latest Approved Edition 
5. Uniform Plumbing Code – Latest Approved Edition 
6. Local Sewer and Water District Requirements 
7. State and County Department of Health 
8. Local Fire Marshal 
9. State Boiler Inspector 
10. Puget Sound Air Pollution Control 
11. State of Washington Boiler and Unfired Pressure Vessel Inspection Law 
12. Occupational Safety and Health Administration (OSHA) 
13. Washington Industrial Safety and Health Act (WISHA) 
14. National Fire Protection Association (NFPA) 

B. ASME code stamp required on all pressure vessels and relief valves. Certificate required from the 
State Boiler Inspector showing approval of the equipment and its installation. 

1.6 SYSTEMS DESCRIPTION 

A. Site Inspection: 
1. Examine premises and understand the conditions which may affect performance of work of 

this Division before submitting proposals for this work. 
2. No subsequent allowance for time or money will be considered for any consequence related 

to failure to examine site conditions. 

1.7 DESIGN DRAWINGS 

A. Mechanical drawings are not shop drawings and are intended to show general arrangement of piping, 
ductwork, equipment, etc. Follow as closely as actual building construction and work of other trades 
will permit. 
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B. Consider architectural, structural, and electrical drawings part of this work in so far as these drawings 
furnish information relating to design and construction of building. Architectural drawings take 
precedence over mechanical drawings. 

C. Because of small scale of mechanical drawings, it is not possible to indicate all offsets, fittings, and 
accessories which may be required. The Mechanical Contractor shall include in the bid a sufficient 
quantity of offsets, fittings, and accessories for the size of the project, based upon the contractor’s 
experience, necessary to facilitate mechanical utility installation. No additional costs shall be charged 
for additional offsets, fittings, and accessories required for installation of the mechanical utilities 
shown on the design drawings. Investigate structural and finish conditions affecting this work and 
arrange work accordingly, providing such fittings, valves, and accessories required in meeting the 
design conditions. 

1.8 PRE-CONSTRUCTION COORDINATION MEETING 

A. This Contractor is responsible to participate in coordination meetings with the General Contractor, 
Fire Protection Contractor, and other subcontractors needing to coordinate special requirements 
(such as electrical contractor, HVAC contractor, plumbing contractor, etc.) 

B. Coordination meetings shall consider elevations, required clearances, and routings of all trades to 
assure that all trades can be installed without conflict. 

C. The outcome of this coordination shall allow each system (Mechanical, Fire Protection, Plumbing, 
Electrical, etc.) to be installed without further conflicts for space or locations. 

D. Failure to coordinate with other trades and/or existing conditions that result in the removal and 
re-installation of systems shall not be charged as additional costs. 

1.9 COORDINATION DRAWINGS 

A. Develop coordination drawings, and other pre-installation coordination methods as necessary to 
coordinate layouts prior to installation. Coordination drawings shall consist of overlay drawings, or 
other similar methods to graphically indicate plumbing, fire protection, HVAC, electrical, and other 
similar elements in a single location in order to identify conflicts. All elements shall be drawn to scale. 
Coordination drawings are not required to be submitted for approval, except where indicated 
otherwise in the specification. However, a minimum of one hard copy of coordination drawings shall 
be present on site at all times and made available to the Architect/Engineer (A/E) Representative 
upon request. If coordination drawings are not on file, or if systems are not installed per coordination 
drawings, costs and delays of required re-engineering, replacement, and other work required to 
correct conflicts shall be solely the Contractor’s. 
1. Contractor shall have the underground coordination drawings available upon request by A/E 

Representative within 60 days after Notice to Proceed. 
2. Contractor shall have the aboveground coordination drawings available upon request by A/E 

Representative within 90 days after Notice to Proceed. 

B. Coordination drawings shall consist of: 
1. Drawing sheets developed sequentially by each trade with all components drawn to scale and 

color coded to represent each trade. 

C. Where coordination drawings, or other preinstallation coordination methods show that available 
space is inadequate or that modifications will affect architectural elements, request information from 
the Architect before proceeding with work. No additional payment will be made for installation 
conflicts which could have been identified by coordination drawings or other pre-installation 
coordination methods. 

D. Make runs parallel with lines of building. Utilize space efficiently to maximize accessibility for other 
installations, for maintenance, and for repairs. 
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E. Each subcontractor shall: 
1. Indicate the exact name, location, and dimension of each element to be provided by that 

subcontractor. 
2. Arrange components as necessary to avoid conflict with new and existing conditions and the 

work of other subcontractors as directed by the General Contractor. 
3. Note requirements for sleeves, block-outs, cutting, patching, access doors, blocking, supports, 

inserts, and other similar items. 
4. Notify the General Contractor of conflicts. 
5. Approve the coordination drawings when all conflicts are resolved and an acceptable layout 

is obtained. 

F. The General Contractor shall coordinate the layouts indicated on the coordination drawings and 
resolve any conflicts prior to commencement of subject portions of the work. 

1.10 ELECTRICAL 

A. All electrical work, conduit, boxes, and devices in connection with control wiring as required to install 
the control equipment as specified herein or shown on the drawings shall be furnished and installed 
complete by the Division 26 Contractor. 

B. All electrical work performed under this Section of the Specifications shall conform to all applicable 
portions of the Division 26 specifications and shall conform to all governing codes. 

C. All equipment shall be factory wired to a junction box for connection to electrical service. 

D. Where a piece of equipment specified includes an electric motor, the motor shall be furnished and 
mounted by this Contractor. Motor starter, disconnect switches, and wiring from the electrical panel 
to the motor control devices and to the motor shall be provided by the Division 26 Contractor unless 
stated otherwise in the mechanical specification and/or on the mechanical drawings. 

E. All motor controllers and equipment panels (including but not limited to packaged equipment, custom 
control panels, custom air handler panels, etc.) shall comply with NEC (including, but not limited to, 
marking on controllers and labeling requirements). 

1.11 TEMPORARY HEATING 

A. Temporary heating for facility during construction phase shall not be supplied by the permanent 
system installed under these specifications, unless all of the following are satisfied: 
1. Product warranties shall be extended to account for construction use. Contractor shall furnish 

certified document stating such extended warranties. 
2. Contractor shall obtain letter of approval from the Owner stating that they understand 

equipment expected life may be shortened due to severe usage. 
3. Contractor shall be responsible for pressure cleaning all coils and vacuum cleaning all 

ductwork prior to occupancy. 

1.12 PRODUCT HANDLING AND PROTECTION 

A. Contractor is responsible for protection of all material, equipment and apparatus provided under this 
Section from damage, water, corrosion, freezing and dust, both in storage and when installed, until 
final project acceptance. 

B. Provide temporary heated and sheltered storage facilities for material and equipment. 

C. Completely cover motors and other moving machinery to protect from dirt and water during 
construction. 

D. Handle and protect equipment and/or material in manner precluding unnecessary fire hazard. 
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E. Equipment requiring rotation and/or lubrication during storage shall have records maintained and 
witnessed on a monthly basis and forwarded to the Architect/Engineer prior to acceptance. Provide 
recorded maintenance for the O&M Manual. 

F. Material or equipment damaged because of improper storage or protection will be rejected. 

G. Equipment finish that is damaged by handling, storage, etc. shall be corrected by the Contractor at 
no additional cost to the Owner. 

1.13 DEFINITIONS 

A. Finished Spaces: Spaces used for habitation or occupancy where rough surfaces are plastered, 
paneled, or otherwise treated to provide a pleasing appearance 

B. Unfinished Spaces: Spaces used for storage or work areas, such as fan rooms, mechanical and 
boiler rooms, etc., where appearance is not a factor 

C. Concealed Spaces: Spaces out of sight. For example, above ceilings; below floors; between double 
walls; furred-in areas; pipe and duct shafts; and similar spaces 

D. Exposed: Open to view. For example, pipe running through a room and not covered by other 
construction 

E. Outside: Open to view up to 5 feet beyond the exterior side of walls, above the roof, and unexcavated 
or crawl spaces 

F. Conditioned Space: An area, room, or space within the building envelope insulation 

1.14 ABBREVIATIONS 
ADA Americans with Disabilities Act 
A/E Architect/Engineer 
AFF Above Finish Floor 
AGA American Gas Association 
AMCA Air Moving & Conditioning Association 
ANSI American National Standards Institute 
APWA American Public Works Association 
ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers  
ASME American Society of Mechanical Engineers 
ASTM American Society of Testing & Materials 
AWWA American Water Works Association 
BFF Below Finish Floor 
BHP Brake Horsepower 
BTU British Thermal Unit 
CFM Cubic Feet per Minute 
CISPI Cast Iron Soil Pipe Institute 
fpm feet per minute 
FS Federal Specifications 
FDC Fire Department Connection 
FCO Flush Cleanout 
FD Floor Drain 
FPWH Freeze Proof Wall Hydrant 
GPM Gallons per Minute 
HP Horsepower 
IAPMO International Association of Plumbing and Mechanical Officials 
IAQ Indoor Air Quality 
IEEE Institute of Electrical and Electronics Engineers 
KW Kilowatt 
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LPG Liquefied Petroleum Gas 
MBH One Thousand British Thermal Units per Hour 
MSS Manufacturers Standardization Society 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
NFPA National Fire Protection Association 
NP Non-Potable Water 
NPSH Net Positive Suction Head 
OS&Y Outside Screw and Yoke 
PIV Post Indicator Valve 
PDI Plumbing and Drainage Institute 
per in accordance with 
PSI Pounds per Square Inch Gauge Pressure 
PVC Polyvinyl Chloride 
SMACNA Sheet Metal and Air Conditioning Contractors National Association  
SP Static Pressure 
SWP Steam Working Pressure 
UL Underwriter's Laboratories 
VFD Variable Frequency Drive 
VTR Vent Thru Roof 
wg Water Gauge (inches of water) 
WP Working Pressure 
WPL Weatherproof Louver 
WQA Water Quality Association 
* Additional abbreviations are as listed on the drawings or elsewhere in these 

specifications. 

1.15 SCHEDULE OF VALUES 

A. General: Provide schedule of values per Division 1 and related project requirements: 
1. Division 22 and 23 Breakdown: Provide schedule of values for each building, broken down 

into labor and materials per specification section at a minimum. Further breakdown into 
subcategories is at the option of the Contractor, except as noted below: 
a. Section 200000 - General Mechanical Requirements: Provide a subcategory for 

“Mechanical Punchlist, Closeout and Owner Training”. The dollar value for this 
subcategory shall be no less than 2.25% of the total dollar value of the Division 22 and 
23 work (or as indicated in Division 1, whichever is higher). The contractor shall receive 
payment upon completion of all Mechanical Punchlist and Closeout items and Owner 
Training. 

b. Section 200000 - General Mechanical Requirements: Provide a subcategory for 
“Pre-Construction Coordination Meeting.” The dollar value for this subcategory shall be 
no less than 1% of the total dollar value of the Division 22 and 23 work. Contractor shall 
submit the meeting's sign in sheet to the Engineer for review. The sign in sheet shall 
include the printed and signed names of the General and all subcontractors who 
attended the meeting. The contractor shall receive payment once the sign-in sheet has 
been verified to meet the Pre-Instruction Coordination requirements of this Section. 

c. Section 200000 - General Mechanical Requirements: Provide a subcategory for 
“Coordination Drawings”. The dollar value for this subcategory shall be no less than 1% 
of the total dollar value of the Division 22 and 23 work. The contractor shall receive 
payment upon Engineer’s verification of Coordination Drawing completion, in 
accordance with the requirements of this Section. 
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d. Section 230800 - Commissioning HVAC System: The dollar value for “Commissioning” 
shall in no case be less than 0.75% of the total dollar value of the Division 22 and 23 
work (or as indicated in Division 1, whichever is higher). The contractor shall receive 
payment upon completion of all outstanding commissioning items as identified by the 
commissioning agent, Engineer, and/or Owner. 

e. Section 230900 - Energy Management & Control Systems: Provide a subcategory for 
“Trend Logs”. The dollar value for this subcategory shall be no less than 1% of the total 
dollar value of the Division 23 work. The contractor shall receive payment upon 
completion of the trend logs in accordance with the requirements of this Section and 
Section 230900. 

B. The Contractor is advised that in addition to payments held out for retainage and project final 
completion (i.e., “Mechanical Punchlist, Closeout, and Owner Training”), as specified above and in 
Division 1, the Owner reserves the right to withhold 10% of the funds for any of the above categories 
until the systems (of that category) have been proven to operate as specified and have been 
completely tested, adjusted, and balanced. 

1.16 SUBMITTAL PROCEDURES 

A. All material used on the project shall be new and free of defects. The Architect and/or Engineer 
reserve the right to reject any material, the appearance of which has been damaged on the site or in 
shipment. The material shall be of pre-approved equal quality to that which is specified. Should the 
make and type of material differ from that specified, the Contractor may be required to submit catalog 
and engineering data (samples if requested) necessary to make a comparison and determine its 
suitability. The Contractor shall also bear the cost of all changes to any aspect of the project 
(electrical, mechanical, building, etc.) made necessary by any approved substitutions. Approved 
substitutions include those listed as approved manufacturers or approved substitutions. Tentative 
approval of substitute material and equipment will be made prior to bid only. Such request for 
approval shall be made two weeks in advance of the bid opening to allow time to assess its suitability. 
Failure to obtain approval prior to bid shall require the successful bidder to furnish materials and 
equipment only as specified herein (see paragraph 2.01, this specification). 

B. Equipment submittals shall be submitted per one of the following processes as selected by the 
Architect/Engineer Representative and/or Owner: 
1. Electronic Submittal Process: 

a. The Contractor shall upload one complete PDF file of the Electronic Submittal Package 
to the Architect’s SharePoint Site for approval. The Electronic Submittal package shall 
include the following: 
1) All required submittals (i.e. equipment cut sheets, shop drawings, etc.) per each 

specification section. 
2) Table of contents identifying each specification section, submittal requirement of 

each specification, and the manufacturer name and model number of each item 
submitted. 

3) Index sheet for each specification section. 
4) Submission of PDF files of individual specifications or equipment cuts will be 

automatically rejected. 
5) The Contractor shall complete and upload a Submittal Information Form, in 

Microsoft WORD format, for the A/E team to review. The equipment submittal will 
not be considered “Received” nor will a review be provided until both the 
Electronic Submittal Package and Submittal information Form have been 
uploaded. 
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6) If the Electronic Submittal Process is not feasible for a particular submittal section 
(i.e., samples, certain shop drawings, recorded videos, CD’s, etc.), the 
Contractor shall submit a request in writing to the A/E Representative to deviate 
from the Electronic Submittal Process. If acceptable by the A/E Representative 
the Contractor shall follow the Hard Copy Submittal Process for the submission. 

2. Hard Copy Submittal Process: 
a. The Contractor shall submit to the Architect, for approval, complete information on all 

equipment and materials to be provided on the project. Provide copies as specified by 
Division 1 and at a minimum provide six (6) copies of the manufacturer's catalog and 
engineering data, shop drawings of shop fabricated equipment, and instruction data for 
each item included under this Section of the Specifications. The Contractor shall submit 
a typed, signed list including all items to be furnished on the project. The signature on 
the aforementioned list shall indicate that the Contractor has examined the suitability of 
all material and equipment with respect to compliance with these specifications. The 
Contractor's approval shall also indicate that physical dimensions of the equipment 
have been verified with the installation requirements and were found to cause no 
interference therewith. 

b. Furnish submittals in a hard-back, three-ring binder. The binder shall have tabs which 
are indexed with a Table of Contents. The Table of Contents shall correlate an index 
number for each individual specification number. If the equipment submittal is not bound 
to the Engineer’s satisfaction, it may be rejected. 

3. Review of submittal data by the Engineer or Architect does not relieve the Contractor of 
responsibility for quantities, measurements, and compliance with the intent of all contract 
documents. 

4. Furnish submittals generally according to the list below. Individual sections may contain more 
specific submittal listing of the particular section labeled “Submittal Requirements.” Furnish on 
each particular section and the following equipment: 
a. Pipe 
b. Pipe Insulation 
c. Duct Insulation and Lining 
d. Hot Water Tanks 
e. Plumbing Fixtures 
f. Valves 
g. Pipe Hangers 
h. Piping Specialties 
i. Pumps 
j. Fire Sprinkler Equipment 
k. HVAC Equipment 
l. Temperature Control Equipment and Shop Drawings 
m. Air Balance Contractor 
n. Air Compressor & Devices 
o. Fire Marshal Stamped and Approved Shop Drawings for Fire Sprinkler System 
p. Any material found to be installed without prior approval will be required to be removed 

and replaced with only specified material at Contractor's cost. 
q. Mechanical Drawings for the project have been developed by the Engineer using 

AutoCAD™ Revision 2015 software. These drawing files will be made available to the 
Contractor for development of shop drawings and/or "As-Builts" for a fee of $30.00 per 
sheet. Full payment to be made prior to release of drawing files. 
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1.17 OPERATION AND MAINTENANCE MANUAL FOR MECHANICAL SYSTEMS 

A. Bind Operation & Maintenance Manual for Mechanical Systems in three-ring, hard-backed binder 
with clear plastic pocket on spine. Spine of each binder shall have the following typewritten lettering 
inserted: 

OPERATION 
AND 

MAINTENANCE 
MANUAL 

FOR MECHANICAL SYSTEMS 

B. Provide master index at beginning of Manual showing items included. Use plastic permanent tab 
indexes for Sections of Manual. 

C. First Section shall consist of name, address, and phone number of Architect, General Contractor, 
and Mechanical, Plumbing, Sheet Metal, Refrigeration, Temperature control, and Electrical 
Subcontractors. Also include complete list of equipment installed with name, address, and phone 
number of each vendor. 

D. Provide Section for each type of item of equipment. 

E. Submit copies as specified by Division 1 and at a minimum provide three (3) copies of Operation & 
Maintenance Manual to Architect for his approval. 

F. Include descriptive literature (Manufacturer's catalog data) of each manufactured item. Literature 
shall show capacities and size of equipment used and be marked indicating each specific item with 
applicable data underlined. 

G. Include all warranties/guarantees including extended warranties. 

H. Include all start-up logs. 

I. Operating Instructions shall include: 
1. General description of each mechanical system. 
2. Step-by-step procedure to follow in putting each piece of mechanical equipment into operation. 
3. Provide schematic control diagrams for all systems. Each diagram shall show locations of 

start-stop switches, insertion thermostats, room thermostats, thermometers, firestats, 
pressure gauges, automatic valves, and refrigeration accessories. Mark correct operating 
settings for each control instrument on these diagrams. 

4. Provide diagram for electrical control system showing wiring of related electrical control items 
such as firestats, fuses, interlocks, electrical switches, and relays. 

5. Provide drawing of each temperature control panel identifying components on panels and their 
function. 

J. Maintenance Instructions shall include: 
1. Manufacturer's maintenance instructions for each piece of mechanical equipment installed in 

Project. Instructions shall include name of vendor, installation instructions, parts numbers and 
lists, operation instructions of equipment, and maintenance and lubrication instructions. 

2. Summary list of mechanical equipment requiring lubrication showing name of equipment, 
location, and type and frequency of lubrication. 

3. List of mechanical equipment used, indicating name, model, serial number, and name plate 
data of each item together with number and name associated with each system item. 
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1.18 COMMISSIONING 

A. General Requirements: The building’s systems shall be tested to ensure that control devices, 
components, equipment, and systems are calibrated, adjusted, and operate in accordance with the 
approved plans and specifications. This shall include the following: 
1. Commissioning Plan 
2. Systems Testing and Balancing 
3. Controls Functional Performance Testing 
4. Preliminary Commissioning Report 
5. Post Construction Documentation 
6. Final Commissioning Report 

B. Commissioning Plan: A commissioning plan shall be developed by a registered design professional 
or approved agency and shall include at a minimum the following: 
1. A detailed explanation of the design intent 
2. Equipment and systems to be tested 
3. Functions to be tested (for example, economizer control, discharge air temperature control, 

etc.) 
4. Conditions under which the test shall be performed 
5. Measurable criteria for acceptable performance 

C. System Testing and Balancing: Provide testing and balancing as specified in Sections 230593 and 
230595. 

D. Controls Functional Performance Testing: Functional testing shall demonstrate the correct 
installation and operation of each component, system, and system to system intertie relationship in 
accordance with the plans and specifications. This demonstration is to prove operation, function, and 
maintenance serviceability for each of the commissioned systems. Testing shall include all modes of 
operation, including: 
1. All modes as described in the sequence of operation 
2. Performance of alarms 
3. Mode of operation upon a loss of power and restored power 
4. The HVAC control system shall be tested to ensure that control devices, components, 

equipment, and systems are calibrated, adjusted, and operate in accordance with the plans 
and specifications. 

E. Preliminary Commissioning Report: The preliminary commissioning report, completed and certified 
by the registered design professional or approved agency, shall be provided to the Owner. The 
preliminary commissioning report shall include test procedures and results, and shall identify the 
following: 
1. Deficiencies found during testing which have not been corrected at the time of report 

preparation and the anticipated date of correction. 
2. Deferred tests which cannot be performed at the time of report preparation due to climatic 

conditions. Include the climatic conditions required for testing and the anticipated date of each 
deferred test. 

3. Record of progress and completion of operator training. 

F. Post Construction Documentation: Provide Operation and Maintenance (O&M) data, as-built record 
drawings, final commissioning report, and test and balance report, as specified in this section, within 
90 days of the date of receipt of the Certificate of Occupancy. 

G. Final Commissioning Report: Provide a complete report of test procedures and results to the 
Engineer and the Owner. The report shall identify the following: 
1. Procedures and results of all functional performance tests 
2. Disposition of all deficiencies found during testing, including details of corrective measures 

used or proposed 
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H. The Contractor is responsible to submit to the code official a commissioning compliance checklist, 
Figure C408.1.2.1 of the WSEC, signed by the building owner. 

1.19 WARRANTY 

A. All warranty information shall be submitted as part of the “Operation and Maintenance Manual for 
Mechanical Systems” in this section. 

B. All warranties for mechanical and plumbing equipment shall start upon completion of commissioning. 

1.20 AS-BUILT DRAWINGS 

A. The Contractor shall maintain, in addition to coordination drawings, an as-built set of prints that 
clearly identify all deviations from the original design. The As-Built drawings shall be drafted per one 
of the following methods: 
1. Draft all revisions on a separate dark layer, on the coordination drawing set. The Contractor 

shall maintain a copy of the original coordination drawing set. 
2. Draft all revisions on the design drawings with a red color pencil. 

B. This red lined set shall identify all drawing revisions including addenda items, change orders, and 
Contractor revisions. 

C. Drawings shall show locations of all underground pipe and duct installed by this Contractor. 
Underground pipes and ducts shall be shown with cross section elevations. All pipe, raceway, 
manholes, or lines of other trades shall be included. 

D. The Contractor shall update all references to specific products to indicate products actually installed 
on project. This shall include, but not be limited to, air handlers, heat pumps etc. 
1. Upon completion of the Division 22 and 23 Work, the Contractor shall deliver the red lined 

drawings and one set of neatly drafted as-built drawings on electronic media in ACAD 2015 
format and PDF files to the Engineer for transmittal through the Engineer to the Owner. 

PART 2 - PRODUCTS 

2.1 APPROVED MANUFACTURERS 

A. Any reference to the specifications or on the drawings to any article, device, product, material, fixture, 
form, or type of construction by manufacturer, name, make, or catalog number shall be interpreted 
as establishing a standard of quality and shall not be construed as limiting competition. 

B. The manufacturers listed as Approved Manufacturers are approved to bid the project for the items 
indicated without obtaining prior approval. Other manufacturers desiring to bid the project require 
prior approval. 

C. The listing of a manufacturer as an Approved Manufacturer does not necessarily mean that the 
products of that manufacturer are equal to those specified. The listing is only an indication of those 
manufacturers which may be capable of manufacturing, or have in the past manufactured, items 
equal to those specified, and is intended to aid the Contractor in identifying manufacturers. 

D. Products provided by Approved Manufacturers shall be equal to or superior to the specified 
manufacturer's item in function, appearance, and quality, and shall fulfill all requirements of the plans 
and specifications. The Architect/Engineer shall be the final judge as to whether an item meets these 
requirements or not. If a manufacturer is not certain that his product meets these requirements or 
not, then the manufacturer shall submit data as required to obtain the Design Consultant's approval 
prior to bid opening. 
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E. The approval of a manufacturer applies to the manufacturer only and does not relieve the Contractor 
from the responsibility of meeting all applicable requirements of the plans and specifications. 

F. Contractor shall be responsible for all costs to other trades and all revisions required in 
accommodating any products which are different from those specified or shown. 

G. In reviewing a manufacturer for acceptance, factors considered include the following: engineering 
data showing item's performance, proper local representation of manufacturer, likelihood of future 
manufacturer's local support of product, service availability, previous installation, previous use by 
Owner/Engineer/Architect, and record, product quality, availability/quality of maintenance and 
operation data, capacity/performance compared to specified items, acoustics, items, 
geometry/access utility needs, and similar concerns. 

H. If approval is received to use other than specified items, responsibility for specified capacities and 
ensuring that items to be furnished will fit space available lies with this Division. 

I. If non-specified equipment is used and it will not fit job site conditions, this Division assumes 
responsibility for replacement with items named in Specification. 

2.2 ACCESS DOORS 

A. This Contractor shall be responsible for furnishing and installing flush mounted access doors in walls, 
ceilings, floors, and chases where the following equipment is concealed and is not accessible through 
same. 
1. Valves (shut off, balancing, control, trap primers, etc.) 
2. Dampers (control, balancing, fire, smoke, etc.) 

B. Doors shall be UL listed 20 ga. cold rolled steel with concealed hinge, screwdriver operated lock and 
prime coated. Furnish suitable for area mounted. Provide stainless steel access doors for 
non-painted surfaces (i.e., tile, MDF). 

C. Approved Manufacturers: 
1. Milcor 
2. Acudor 
3. Greenheck 
4. Nystrom 
5. Duro Dyne 

PART 3 - EXECUTION 

3.1 WORKMANSHIP 

A. This Contractor shall provide completed systems with a neat and finished appearance. If, in the 
judgment of the Engineer, any portion of the work has not been performed in a workmanlike manner 
or is left in a rough, unfinished state, this Contractor will be required to remove, reinstall, or replace 
same and patch and paint surrounding surfaces in a manner acceptable to the Engineer, without 
increase in cost to the Owner. 

3.2 FINAL INSPECTION 

A. Final Inspection: 
1. Prior to acceptance of the mechanical work, the Contractor shall put all mechanical systems 

into operation for a period of not less than 5 working days so that they may be inspected by 
the Architect/Engineer and the Owner's representatives. 

2. The time of the final inspection shall be mutually agreed to by the Owner, Engineer, and 
Contractor. 
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3. The Contractor shall furnish adequate staff to operate the mechanical systems during 
inspection. 

3.3 OPERATION AND MAINTENANCE TRAINING 

A. Upon completion of the work, and after all tests and final inspection of the work by the Authority(s) 
having jurisdiction, the Contractor shall demonstrate and instruct the Owner's designated operation 
and maintenance personnel in the operation and maintenance of the various mechanical systems. 
The Contractor shall arrange scheduled instruction periods with the Owner. The Contractor's 
representatives shall be Superintendents or Foremen knowledgeable in each system and Supplier's 
Representative when so specified. 

B. Scheduled instruction periods shall be: 
1. HVAC System Controls 16 Hours 
2. HVAC Equipment Maintenance 8 Hours 
3. Plumbing Equipment 4 Hours 

C. The contractor shall, at a minimum, include an Owner Training sign-in sheet in the O&M Manual that 
indicates the start and end times of the training and the type of training provided. Owner shall sign 
off on the Owner training sign-in sheet to be considered complete and satisfactory to Owner. 

D. Costs for time involved by Contractor shall be included in the bid. 

3.4 CLOSEOUT SUBMITTALS 

A. Requirements: Final approval of mechanical installation will be recommended upon completion of 
the following: 
1. Completion of all punchlist items 
2. Owner Training Sign-In sheet with Owner's signature 
3. Permit Submittal 
4. Valve Diagrams 
5. Reproducible As-Built drawings delivered to Architect 
6. Air and/or Water Balance Report 
7. Asbestos Free Statement 
8. Guarantees 
9. Equipment Manufacturer of all HVAC compressor units shall provide start-up logs 
10. EMCS Trend Logs 

3.5 PREPARATION 

A. New Buildings: Each Section of this Division shall bear expense of cutting, patching, repairing, and 
replacing of work of other Sections required because of its fault, error, tardiness, or because of 
damage done by it. 

3.6 INSTALLATION 

A. Install mechanical equipment to permit easy access for normal maintenance, and so that parts 
requiring periodic replacement or maintenance, (e.g., coils, heat exchanger bundles, sheaves, filters, 
motors, bearings, etc.) can be removed. Relocate items which interfere with access. 

B. Provide access doors in equipment, ducts, and walls/ceilings as required to allow for inspection and 
proper maintenance. 

C. Valves, damper operators, and other devices which are manually adjusted or operated shall be 
located so as to be easily accessible by a person standing on the floor. Any such items which are 
not in the open shall be made accessible through access openings in the building construction. 
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D. Gauges, thermometers, instrumentation, and other components which are installed to monitor 
equipment performance, operating conditions, etc., shall be oriented so as to be easily read by a 
person standing on the floor. Provide necessary brackets and hangers as needed. 

E. If circumstances at a particular location make the accessible installation of an item difficult or 
inconvenient, the situation shall be discussed with the Architect/Engineer before installing the item 
in a poor access location. 

F. Belts, pulleys, couplings, projecting set screws, keys, and other rotating parts which may pose a 
danger to personnel, shall be fully enclosed or guarded in accordance with OSHA regulations. 

G. Dissimilar Metals: Provide separations between all dissimilar metals. Where not specified in another 
way, use 10 mil black plastic tape wrapped at point of contact or plastic centering inserts. 

H. Provide offsets around all electrical panels (and similar electrical equipment) to maintain space clear 
above and below panel to structure and clearance of 3.5 feet directly in front of panel, except where 
indicated otherwise or required by NEC to be more. Such offsets are typically not shown on the 
drawings, but are required per this paragraph. 

I. Piping Through Framing: Piping through framing shall be installed in the approximate center of the 
member. Where located such that nails or screws are likely to damage the pipe, a steel plate at least 
1/16-inch thick shall be installed to provide protection. At metal framing, wrap piping to prevent 
contact of dissimilar metals. At metal and wood framing, provide plastic pipe insulators at piping 
penetrations through framing nearest each fixture and on at least 48-inch centers. 

J. Safety Protection: All ductwork, piping, and related items installed by this Contractor that present a 
safety hazard (i.e., items installed at/near head height, items projecting into maintenance access 
paths, etc.) shall be covered (at hazardous area) with 3/4" thick elastomeric insulation and 2" wide 
reflective red/white striped self-sticking safety tape. 

K. Equipment Access: Access to equipment is of utmost importance. Contractor shall apply extra 
attention to the laying out of pipe and duct routings, and in coordinating all work. Poor access to 
equipment will not be accepted. Contractor shall note that in essentially all areas, piping routed in 
ceiling space needs to run in joist space, necessitating elbows/fittings/transitions at crosses with 
other trades, at structural beams, and at all connections to mains and branches. Hatched areas at 
HVAC units indicate equipment access areas. These (and all other) access areas shall be clear of 
obstructions. The Mechanical Contractor is responsible to coordinate and ensure that all trades stay 
clear of access areas for any Division 22 and 23 furnished equipment. 

L. Ensure that items to be furnished fit space available. Make necessary field measurements to 
ascertain space requirements including those for connections and furnish and install equipment of 
size and shape so final installation shall suit true intent and meaning of Contract Documents. 

M. Pipe Installation: Install piping in longest reasonable lengths. The use of short lengths of pipe with 
multiple couplings where a single length of pipe could have been used is not acceptable. 

3.7 CONCRETE BASES 

A. Provide a 3-inch high "minimum" concrete base under hot water tanks, and floor-mounted pumps 
located in mechanical/utilities spaces. Provide 6" thick structural concrete pad for equipment located 
outside the building or as detailed on drawings. 

3.8 ADJUSTMENT AND CLEANING 

A. Properly lubricate equipment before Owner's acceptance. 

B. Clean exposed piping, ductwork, equipment, and fixtures, remove debris from site. Repair all 
damaged finishes and leave everything in working order. 
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C. Remove stickers from fixtures and adjust flush valves. 

3.9 PAINTING 

A. Paint all exposed pieces of equipment if not factory finished or painted under the Architectural 
Section of these specifications. Paint shall be one coat primer and two coats enamel color as directed 
by the Architect. 

3.10 REBATES 

A. Furnish vendor invoices on heat pumps to Owner after installation for power company rebates. 

3.11 REQUESTS FOR INFORMATION (RFI) 

A. It is our intent to provide a timely response for RFIs regarding Division 22 and 23 Work. To further 
expedite this process, if a suggestion can be determined or derived at by the initiator of the RFI, it is 
required this suggestion be supplied with the submitted RFI. If no suggestion is given where one is 
possible, the RFI will be returned as incomplete. RFI’s will be returned to the Contractor within seven 
(7) business days from the time received by the Architect/Engineer Representative. 

END OF SECTION 200000 
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SECTION 210000 

GENERAL FIRE PROTECTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 GENERAL 

A. Includes, but not limited to, furnishing labor, materials, and equipment for completion of work 
unless indicated or noted otherwise. See Division 1 for sequence of work. 

B. The Fire Protection Contractor shall review all Architectural drawings to determine phasing of 
project. The Fire Protection Contractor shall make the necessary accommodations (caps, valves, 
minimize penetrations between phased areas, etc.) on the submittal drawings to conform to the 
Architect’s phasing plan. 

C. The Fire Protection Contractor shall obtain and pay for all permits required by State and local 
authorities governing the installation of the fire protection work. 

D. The fire protection specifications are a mix of being performance based and prescriptive. It is the 
Fire Protection Contractor’s responsibility to determine the exact pipe routing, elevations, and 
device locations that will meet NFPA #13, the local Authority Having Jurisdiction, and project 
specification requirements. 

E. The Fire Protection Contractor may request a pre-design meeting with the Architect, Fire Protection 
Engineer, Fire Protection Contractor, General Contractor, and building Owner Representative to 
answer any specification and contract design related questions during the early design phase of 
the project. The Fire Protection Contractor shall provide a written request for this meeting to the 
General Contractor that is addressed to the Architect. 

F. The Fire Protection Sprinkler System Contractor for this project shall be from the Approved 
Sprinkler System Contractor list contained in paragraph 4.01.A of this Specification Section.  All 
Fire Protection Sprinkler System Contractors not listed in paragraph 4.01.A, shall submit the 
information described in paragraph 4.02 of this Specification Section for the qualifications to obtain 
approval to bid.  Additions to the Approved Sprinkler System Contractor list will be made prior to 
bid only and will be published by addendum if accepted. 

G. All fire protection sprinkler system components and devices shall be domestically 
manufactured. Imported components will not be allowed. 

H. All piping shall have the manufacturers stenciling that is installed at the factory along the length of 
the pipe. The stenciling shall consist of the manufacturer’s identifier (name or logo) at a minimum. 
Piping that does not contain the information described (i.e., no stenciling on black pipe, white 
dashes on black pipe, etc.) shall be assumed to be imported and shall be replaced at the Fire 
Protection Contractors expense. All exposed piping that is to be painted shall be visually inspected 
by the engineer prior to being painted. 

1.2 RELATED DOCUMENTS 

A. Drawings, General Conditions and Supplementary Conditions of the Contract, including Division 0 
and Division 1 Specification Sections apply to work of this Division. 

1.3 RELATED SECTIONS 

A. The following sections apply to this section: 
1. Section 211123 “PRIVATE SERVICE FIRE MAINS”, 
2. Section 211313 "WET PIPE AUTOMATIC SPRINKLER SYSTEMS". 
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1.4 COORDINATION 

A. The Fire Protection Contractor is responsible to initiate coordination meetings with the General 
Contractor. The General Contractor shall also involve the other Contractors needing to coordinate 
spatial requirements such as the Electrical Contractor, Mechanical Contractor, Plumbing 
Contractor, etc. as part of these coordination meetings.  

B. The Fire Protection Contractor shall participate in coordination meetings to coordinate the sprinkler 
system installation with the H.V.A.C. ductwork, H.V.A.C. units, plumbing piping, hydronic piping, 
and/or existing conditions.  

C. Coordination meetings shall consider elevations, required clearances, and routings of all trades to 
assure that all trades can be installed without conflict. 

D. The outcome of this coordination shall allow each system (Electrical, Mechanical, Fire Protection, 
Plumbing, etc.) to be installed without further conflicts for space or locations. 

E. Failure to coordinate with other trades and/or existing conditions that result in the removal and  
re-installation of systems shall not be charged as additional costs. 

F. The Fire Protection Contractor shall be responsible for documenting the date and participants of 
each coordination meeting and providing record copies of this documentation to the 
Architect/Engineer.  

1.5 PIPE PENETRATIONS 

A. Provide pipe sleeves or core-drilled holes where piping passes entirely through concrete walls, 
floors, platforms, and foundations.  

B. Secure sleeves in position and location during construction and provide sleeves of sufficient length 
to pass through entire thickness of walls, floors, platforms, and foundations.  

C. Provide minimum clearances per NFPA #13 between exterior of piping and interior of sleeve or 
core-drilled hole.  

D. Where piping passes through fire walls and fire floors, seal both end of pipe sleeves or core-drilled 
holes with U.L listed or Factory Mutual Global approved fill, void, or cavity material that maintains 
the fire resistance rating of the assembly being penetrated.  

E. Refer to Division 07 for requirements on sealing of penetrations. 

F. Requirements for utilizing pipe sleeves at penetrations: 
1. Sleeves in masonry and concrete walls, floors, platforms, and foundations:  Provide steel, 

ductile-iron, cast-iron, or PVC sleeves.  Core drilling of masonry and concrete may be 
provided in lieu of pipe sleeves when cavities in the core-drilled hole are completely grouted 
smooth. 

2. Sleeves in other than masonry and concrete walls, floors, platforms, and foundations:  
Provide 26-gauge galvanized steel sheet material as a minimum thickness. 

3. Sleeve Sizing:  A nominal diameter of 2” larger than the nominal diameter of the pipe is 
acceptable for pipe sizes 1” through 3½” and a nominal diameter 4” larger than the nominal 
diameter of the pipe is acceptable for pipe sizes 4” and larger. 

4. Clearance Omission:  No clearance is necessary for piping passing through gypsum 
wallboard or equally frangible material that has no fire resistance rating or if flexible 
couplings are installed within 1’-0” of each side of the wall, floor, platform, or foundation. 

G. Requirements for utilizing core drilled holes at penetrations: 
1. Core Sizing:  A diameter of 2” larger than the actual diameter of the pipe is acceptable for 

pipe sizes 1” through 3½” and a diameter 4” larger than the actual diameter of the pipe is 
acceptable for pipe sizes 4” and larger. 
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2. Clearance Omission:  No clearance is necessary for piping passing through gypsum 
wallboard or equally frangible material that has no fire resistance rating or if flexible 
couplings are installed within 1’-0” of each side of the wall, floor, platform, or foundation. 

H. The Fire Protection / Mechanical drawings do not specifically identify penetrations through walls, 
floors, platforms, and foundations.  

I. The Fire Protection Contractor shall review all architectural and structural drawings to determine all 
penetration locations. 

J. All penetration locations through walls, floors, platforms, and foundations shall be coordinated with 
the General Contractor and all other trades. 

K. All penetrations through walls, floors, platforms, and foundations are the responsibility of the Fire 
Protection Contractor. 

1.6 FIRE ALARM / ELECTRICAL CONNECTIONS 

A. The Fire Protection Contractor shall provide all new fire alarm devices associated with the fire 
protection system (flow switches, pressure switches, tamper switches, etc.), as indicated on the 
contract documents. 

B. The electric bell and back box shall be provided by the Fire Alarm Contractor. 

C. The low voltage electrical Contractor shall make all connections and terminations of the fire alarm 
devices to the fire alarm system control panel.  

D. All electrical work performed under this Section of the Specifications shall conform to all applicable 
portions of the Division 26 specifications and shall conform to all governing codes. 

E. Where a piece of equipment specified includes an electric motor (such as for a dry system air 
compressor), the motor shall be furnished and mounted by this Contractor. Motor starter, 
disconnect switches and wiring from the electrical panel to the motor control devices and to the 
motor shall be provided by the Division 26 Contractor unless stated otherwise in the fire protection 
specifications and on the fire protection drawings (schedules and/or notes). 

1.7 SITE INSPECTIONS OF EXISTING SITE CONDITIONS PRIOR TO BIDDING 

A. The Fire Protection Contractor shall examine premises and understand the existing conditions that 
may affect performance of the Fire Protection Contractor’s work of this Division before submitting 
proposals and/or bids for this work. 

B. No subsequent allowance for time or costs will be considered for any consequence related to 
failure to examine site conditions. 

C. Existing site conditions may not be fully depicted on the contract documents and it is the bidding 
Fire Protection Contractor’s responsibility to fully understand the existing conditions of the project. 

1.8 CONTRACT DOCUMENTS 

A. Fire Protection drawings may show general arrangement of exposed piping in critical or highly 
sensitive areas of the building. Follow as closely as actual building construction and work of other 
trades will permit.  
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B. The Fire Protection Contractor shall be responsible for reviewing all contract documents such as 
architectural, civil, electrical, mechanical, plumbing, structural, specialty equipment, fire protection 
drawings, etc. These drawings could furnish information and/or details related to the design and 
construction of this project that requires additional fire protection that is not indicated on the fire 
protection contract documents. It is the Fire Protection Contractor’s responsibility to review the 
design documents of all trades and to coordinate the design documents with the fire protection 
shop drawings.  

C. Architectural drawings take precedence over Fire Protection drawings. Additional notes affecting 
the fire protection sprinkler system design may be contained in the drawings of other trades. 

D. Because of small scale of fire protection drawings, it is not possible to indicate all offsets, fittings, 
and accessories which may be required. Investigate structural and finish conditions affecting this 
work and arrange work accordingly, providing such fittings, valves, and accessories required to 
meet conditions. 

E. Drawings of larger scale and of greater detail take precedence over drawings of smaller scale and 
lesser detail. 

F. Drawings with written or computed dimensions take precedence over scaled dimensions. 

G. Where new piping locations are shown on the contract documents, the piping shall be designed 
and installed in a similar fashion, unless accepted by the design team. The Fire Protection 
Contractor is responsible for providing the required elbows, fittings, transitions, and offsets to 
accommodate structural members, architectural features, and coordination with other trade work. 

H. The fire protection system installation shall be made in accordance with the drawings, 
specifications, and applicable standards. Should a conflict occur between the drawings and 
specifications, the specifications shall prevail, refer to Division 1. 

I. In the case that criteria contained on the drawings is omitted from the specifications or the 
specifications have criteria that is omitted from the drawings, the criteria given in one location shall 
apply as if shown in both the drawings and in the specifications (what's in one document applies to 
both documents). The drawings and specifications are complementary and what is called for in 
either is binding as if called for in both, see General Conditions of the Project Manual. 

J. The latest dated document shall have precedence over earlier released documents such as 
Change Orders, ASI directives, RFI responses, project Addendums, etc.  

K. The Fire Protection Contractor shall provide any work or materials the provision of which is clearly 
implied in the contract documents or project specifications, even if not specifically indicated. 

1.9 SUBMITTALS 

A. All material used on the project shall be new and free of defects.   

B. The Fire Protection Contractor shall also bear the cost of all changes to any aspect of the project 
(electrical, mechanical, building, etc.) made necessary by any approved substitution. Tentative 
approval of substitute material and equipment will be made prior to bid only. Such request for 
approval shall be made 7 days in advance of the bid opening to allow time to assess its suitability. 
Failure to obtain approval prior to bid shall require the successful bidder to furnish materials and 
equipment only as specified herein (see Specification Section 210000 Paragraph 2.01). 

C. The Fire Protection Sprinkler System Contractor shall simultaneously submit shop drawings, 
calculations, and manufacturer’s data sheets to the Architect/Engineer for review and obtain 
approval from the Architect/Engineer prior to the purchase, fabrication, or installation of any system 
component. 
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D. Failure to receive the Architect/Engineer approval that results in reordering of material,  
re-fabrication of piping, removal of installed system components, and the re-installation of the fire 
protection system shall not be charged as additional cost to the Owner or General Contractor. 

E. Contractor qualifications shall be presented to the Architect / Engineer for review and approval 
within 60 calendar days from the date of the Contract signing by the General Contractor. 

F. Equipment submittals shall be presented to the Architect / Engineer for review and approval within 
60 calendar days from the date of the Contract signing by the General Contractor. 

G. Shop drawings, seismic brace calculations, and hydraulic calculations for overhead fire protection 
systems shall be presented to the Architect / Engineer for review and approval within 60 calendar 
days from the date of the Contract signing by the General Contractor. 

H. Shop drawings and thrust block calculations for underground fire protection piping shall be 
presented to the Architect / Engineer for review and approval within 60 calendar days from the 
date of the Contract signing by the General Contractor. 

I. A colored bond copy of the "Graphic Map" shall be presented to the Architect / Engineer for review 
and approval prior to final system testing. 

J. All applicable items contained in the "Working Plans" section of the latest edition of NFPA #13 
adopted by the Authority Having Jurisdiction shall be included as part of the submittal package. 

K. Equipment Submittals shall contain original brochures supplied by manufacturers (scans of photo 
copied originals will not be accepted). Each type of device provided shall be identified in the 
Equipment Submittals using the same identification as shown on the drawings and specifications. 
The information included must be the exact equipment to be installed, not the complete "line" of the 
manufacturer.  Where sheets show the equipment installed and other equipment, the installed 
equipment shall be neatly and clearly identified on such sheets. 

L. Each fire protection specification section shall be tabbed individually with a Table of Contents at the 
beginning of each section. 

M. Combining equipment submittals from multiple fire protection specification sections into a single 
equipment submittal will not be allowed. 

N. Submitting portions of the equipment submittals will not be accepted.  

O. Electronic delivery of the submittals shall meet the following format requirements: 
1. Submittal Drawings: 

a. The Submittal Drawings shall be a single PDF that is formatted to actual size (not 
11x17) and collated in numerical order as designated in the title block of each 
drawing. 

2. Equipment Submittals: 
a. The Equipment Submittal shall be a single PDF. 
b. The Equipment Submittal PDF shall contain all equipment, devices, and components 

that are collated for printing on 8½"x11" sized paper. 
c. The Equipment Submittal PDF shall be a searchable document. 
d. The Equipment Submittal PDF shall be formatted for duplex printing with blank sheet 

inserted where necessary. 
e. The Equipment Submittal PDF shall contain a "Table of Contents.” 
f. The Equipment Submittal PDF shall be bookmarked by "Tabbed Divider" for each 

category of equipment, device, and component. 
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g. Hydraulic Calculations and Seismic Brace Calculations that are submitted as part of 
the Equipment Submittal PDF shall be formatted to the following: 
1) Calculations shall be included at the end of the Equipment Submittal PDF 

under a separate "Tabbed Divider" for both Hydraulic Calculations and the 
Seismic Brace Calculations. 

2) The Equipment Submittal "Table of Contents" shall also indicate all calculations 
being provided for both the Hydraulic Calculations and the Seismic Brace 
Calculations. 

3. Hydraulic Calculations and Seismic Brace Calculations that are submitted as a separate 
PDF from the Equipment Submittal PDF: 
a. The single Hydraulic Calculations and Seismic Brace Calculations submittal PDF shall 

contain all calculations that are collated for printing on 8½"x11" sized paper. 
b. The Hydraulic Calculations and Seismic Brace Calculations submittal PDF shall be a 

searchable document. 
c. The Hydraulic Calculations and Seismic Brace Calculations submittal PDF shall be 

formatted for duplex printing with blank sheet inserted where necessary. 
d. The Hydraulic Calculations and Seismic Brace Calculations submittal PDF shall 

contain a "Tabbed Divider" to separate the Hydraulic Calculations from the Seismic 
Brace Calculations. 

e. The Hydraulic Calculations and Seismic Brace Calculations submittal PDF shall 
contain a "Table of Contents.”  

f. The Hydraulic Calculations and Seismic Brace Calculations submittal PDF shall be 
bookmarked by "Tabbed Divider. 

4. Thrust Block Calculations: 
a. The single Thrust Block Calculation submittal PDF shall contain all calculations that 

are collated for printing on 8½"x11" sized paper. 
b. The Thrust Block Calculation submittal PDF shall contain a "Tabbed Divider". 

P. Review of submittal data by the Engineer or Architect does not relieve the Fire Protection 
Contractor of responsibility for quantities, measurements, and compliance with the intent of all 
contract documents. 

Q. Any material found to be installed without prior approval will be required to be removed and 
replaced with only specified material at Contractor's cost. 

R. See each individual specification section associated with this project for required equipment 
submittals. 

S. Qualifications: 
1. Welder qualifications shall meet or exceed American Welding Society (AWS) B2.1 "Standard 

Welding Procedures and Performance Qualifications" or Section IX of the ASME "Boiler and 
Pressure Vessel Code". 

2. Welding procedures shall comply with the qualification requirements of NFPA #13 and that 
meet or exceed American Welding Society (AWS) B2.1 "Standard Welding Procedures and 
Performance Qualifications" or SME Section IX of the ASME "Boiler and Pressure Vessel 
Code". 

3. Upon request submit State of Washington "Certificate of Competency" documentation of the 
company and individual performing the design and the installation of the fire protection 
system.   

4. The "Certification of Competency" documentation submitted shall be listed on the 
"Washington State Patrol – Office of the State Fire Marshal – Licensing and Certification 
Report" website indicating that the   submitted "Certification of Competency" is valid and up 
to date. If either the company or individual certifications are not indicated at this website, the 
company will not be allowed on the project. 
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T. Submit the following items prior to substantial completion inspection for review and approval: 
1. List of Spare Sprinklers. 
2. Hydraulic Signs (Placards). 
3. General information Signs. 

1.10 SCHEDULE OF VALUES 

A. Provide schedule of values per Division 1 and related project requirements: 
1. Provide a "Schedule of Values" that shall be broken down in accordance with the following 

subsection. Further breakdown into subcategories is at the option of the Fire Protection 
Contractor, except as noted below: 
a. Engineering 
b. Coordination Meetings 
c. Materials 
d. Labor (rough-in and trim)  
e. Closeout Materials 

2. Engineering:   
a. The dollar value for "Engineering" work associated with each Fire Protection 

Specification Section shall in no case be less than 17.00% of the total dollar value of 
the Fire Protection work or as indicated in Division 1, whichever is higher. 
"Engineering" work shall be a lump sum line item for each fire protection specification 
section consisting of the following at a minimum: 
1) Shop Drawings 
2) Seismic Brace Calculations 
3) Hydraulic Calculations 
4) Equipment Submittals 
5) Permitting 
6) Architect and/or Engineer Approval 

b. The Fire Protection Contractor is advised there will be no payments for "Engineering" 
until the submittal materials (Shop Drawings, Seismic Brace Calculations, Hydraulic 
Calculations, and Equipment Submittals) have been reviewed and approved by the 
Architect and/or Engineer.  

3. Coordination Meetings: 
a. Provide a separate line item in the "Schedule of Values" for coordination meetings. 
b. The dollar value for "Coordination Meetings" shall be not less than 3.00% of the total 

dollar value of all Fire Protection work. 
c. The Fire Protection Contractor is advised there will be no payments for 

"Coordination Meetings" until the documentation required in Paragraph 1.04.F 

of this Specification Section is received by the Architect and/or Engineer.  
4. Materials and Labor: 

a. Provide a separate line item in the "Schedule of Values" for "Materials and Labor" 
associated with each Fire Protection Specification Section. 

b. Each Fire Protection Specification Section shall be broken down into separate line 
items for rough-in and finish work in the "Schedule of Values" consisting of the 
following at a minimum. 
1) Each building shall have a line item. 
2) Each system shall have a line item. 
3) Each floor of the building shall have a line item. 
4) Each wing, each "Phased Area" of the project, or area defined on the 

Architectural documents shall have a line item. 
c. The dollar value for "Materials and Labor" shall be the remaining percentages of the 

total dollar value of all Fire Protection work. 
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5. Closeout Materials:  
a. Provide a separate line item in the "Schedule of Values" for each "Closeout Material" 

consisting of the following at a minimum. 
1) Hydraulic Placards. 
2) General information Signs. 
3) List of Spare Sprinklers. 
4) Punch List, Sprinkler List, Hydraulic Placards, General Information Sign, 

Graphic Map. 
5) Warranty Letters, Signed Test Certificates, As-Built Drawings, and Operations 

and Maintenance Manuals 
6) Owner Training 

b. The dollar value for "Closeout Materials" shall be not less than 3.00% of the total 
dollar value of all Fire Protection work or as indicated in Division 1, whichever is 
higher.  

6. The Fire Protection Contractor is advised that in addition to payments held out for retainage 
and project closeout materials, the Owner reserves the right to withhold 5% of the funds for 
any of the above categories until the systems have been approved. 

1.11 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: 
1. Perform work in accordance with applicable Codes.  
2. In case of differences between building codes, state laws, local ordinances, utility company 

regulations, and Contract Documents, the most stringent shall govern.  

B. Product Approvals: See each individual specification section associated with this project for the 
prior approved products. 

C. Materials: Use only domestic made pipe, fittings, valves, hangers, sprinklers, and devices on 
this Project. 

1.12 CODES AND STANDARDS 

A. Codes and agencies having jurisdictional authority over Fire Protection installations. 
1. International Building Code -- Latest Adopted Edition 
2. International Fire Code – Latest Adopted Edition 
3. Local Water District Requirements 
4. State and County Department of Health 
5. Local Fire Marshal 
6. Occupational Safety and Health Administration (OSHA) 
7. Washington Industrial Safety and Health Act (WISHA) 
8. National Fire Protection Association (NFPA) 
9. Underwriters Laboratories (UL) Approval Guides 

1.13 PRODUCT HANDLING AND PROTECTION 

A. Fire Protection Contractor is responsible for protection of all piping, fittings, and devices provided 
under this specification section free from damage, water, corrosion, rust, or foreign matter build up 
both in storage and when installed, until final project acceptance. 

B. Materials in the staging areas shall be protected by an approved means to prevent corrosion of the 
sprinkler system components. Failure to do so shall result in the material not being approved and if 
found installed will be replaced at the Fire Protection Contractor's expense. 

C. Equipment finish that is damaged by handling, storage, etc. shall be corrected by the Fire 
Protection Contractor at no additional cost to the Owner. 
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D. The Architect and/or Engineer reserve the right to reject any material, the appearance of which has 
been damaged on the site or in shipment. 

1.14 OPERATION AND MAINTENANCE MANUAL FOR FIRE PROTECTION SYSTEMS 

A. Operation & Maintenance Manual for the Fire Protection System shall be titled: 
OPERATION 

AND 
MAINTENANCE 

MANUAL 
FOR FIRE PROTECTION SYSTEMS 

B. Each fire protection specification section shall be tabbed individually with a Table of Contents at the 
beginning of each section. 

C. Combining Operations and Maintenance Manuals from multiple fire protection specification 
sections into a single Operations and Maintenance Manual will not be allowed. 

D. Provide Section for each type of item of equipment. 

E. Submit copies as specified by Division 1 and at a minimum provide three (3) copies of Operation 
& Maintenance Manual to Architect for approval.  

F. Submit Operation and Maintenance manuals for each piece of equipment requiring instructions on 
operation and/or maintenance. 

G. Operation and Maintenance manuals shall contain shop drawings, wiring diagrams, operating and 
maintenance instructions, replacement parts lists, and equipment nameplate data for all equipment 
and systems installed under the project. 

H. Include descriptive literature (Manufacturer's catalog data) of each manufactured item. Literature 
shall show capacities and size of equipment used and be marked indicating each specific item with 
applicable data underlined. 

I. Operation and Maintenance manuals shall contain original brochures supplied by manufacturers 
(photocopies of originals will not be accepted). 

J. The information included must be the exact equipment installed not the complete "line" of the 
manufacturer.  Where sheets show the equipment installed and other equipment, the installed 
equipment shall be neatly and clearly identified on such sheets.   

K. Parts lists shall give full ordering information assigned by the original parts manufacturer. 
Relabeled and/or renumbered parts information as reassigned by equipment supplier is not 
acceptable. 

L. The following information shall be provided for each device: 
1. Manufacturer's name, address, and phone number. 
2. Local supplier's name, address, and phone number. 
3. Complete parts lists including quantities and manufacturer's part numbers. 
4. Installation instructions. 
5. Recommended maintenance items including maintenance procedure. 

M. Operating Instructions shall include: 
1. General description of each fire protection system. 
2. Step-by-step procedure to follow shutting down each fire protection system.  
3. Step-by-step procedure to follow putting each fire protection system back into operation. 
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N. If the Operations and Maintenance Manuals are being delivered electronically, the Fire Protection 
Contractor shall provide the following: 
1. "As-Built" Drawings: 

a. The "As-Built" Drawings shall be a single PDF that is formatted to actual size (not 
11x17) and collated in numerical order as designated in the title block of each 
drawing. 

2. Operations and Maintenance Manual Submittals: 
a. The Operations and Maintenance Manual Submittal shall be a single PDF. 
b. The Operations and Maintenance Manual Submittal PDF shall contain all equipment, 

devices, and components having replacement parts or can be replaced that are 
collated for printing on 8½"x11" sized paper. 

c. The Operations and Maintenance Manual Submittal PDF shall be a searchable 
document. 

d. The Operations and Maintenance Manual Submittal PDF shall be formatted for duplex 
printing with blank sheet inserted where necessary. 

e. The Operations and Maintenance Manual Submittal PDF shall contain a "Table of 
Contents" that indicates all pieces of equipment, devices, and components contained 
within each "Tabbed Divider" defined in Paragraph 1.09.P of this Specification 
Section. 

f. The Operations and Maintenance Manual Submittal PDF shall be bookmarked by 
"Tabbed Divider" for each category of equipment, device, and component. 

O. The information contained in the Operation and Maintenance manuals shall be grouped in an 
orderly arrangement by specification. The Operation and Maintenance manuals shall have a 
typewritten Table of Contents and divider sheets between categories with identifying tabs. The 
covers shall be imprinted with the name of the job, Owner, Architect, Mechanical Contractor, and 
year of completion.   

1.15 WARRANTY LETTER 

A. In addition to the guarantee specified in General Conditions, the Fire Protection Contractor shall 
guarantee that the fire protection systems are installed to NFPA code and approved shop 
drawings. 

B. In order to be protected, secure proper guarantees from suppliers and any Sub-Contractors. 
Include all warranties/guarantees including extended warranties. 

C. Provide a "Certificate of Warranty" letter at the completion of the project.  The date of "Substantial 
Completion" shall be clearly shown on the letter indicating when the warranty period begins and the 
"Certificate of Warranty" letter shall be signed by the Fire Protection Contractor.   

D. The "Certificate of Warranty" shall be included as part of the Operation and Maintenance Manual. 
The date of "Substantial Completion" shall be the date indicated on the approved test certificate 
that was signed by the Authority Having Jurisdiction for system acceptance. 

1.16 TEST CERTIFICATES 

A. The following completed tests shall be contained as a minimum on "Test Certificates" provided to 
the Owner at completion of this project. 

B. Water Based Sprinkler Systems 
1. Private Fire Service Mains 

a. Underground lead-in hydrostatic testing 
b. Underground purification testing 
c. Underground lead-in flushing per NFPA #13 and NFPA #24 requirements 
d. Full forward flow testing of the backflow preventer 
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e. Backflow preventer certification testing 
2. Wet pipe automatic fire protection sprinkler system  

a. Overhead hydrostatic testing 
b. Overhead fire alarm connection point interface testing 
c. Purification of piping on the potable side of the backflow preventer 
d. Full forward flow testing of the backflow preventer 
e. Backflow preventer certification testing 
f. Main drain testing 

1.17 AS-BUILT DRAWINGS 

A. The Fire Protection Contractor shall maintain, in addition to any reference drawings, an As-Built set 
of drawings, which have been reproduced from the approved site set on which all deviations from 
the original design shall be drafted in a neat legible manner with red colored pencil. 

B. The Fire Protection Contractor shall update all references to specific products to indicate products 
actually installed on project. 

C. Upon completion of work, the Fire Protection Contractor shall deliver the red lined drawings and 
one set of neatly drafted As-Built drawings on electronic media to the Architect for the Engineer to 
review and accept prior to being forwarded to the Owner for their records. 

D. Submit full-scale drawings that are not larger than the contract documents (out of scale drawings 
will not be allowed)  

E. The As-Built drawings shall show actual installation from all change orders, field authorizations, 
design changes, installation modifications, etc.   

F. As-Built drawings shall contain dimensions to all main piping (from structure or gridlines), 
elevations of all piping (both above finished floor and below structure), and pipe length for all piping 
including riser nipples, sprigs, drops, and dry sprinklers. 

G. Schematic details provided on submittal drawings shall be changed to project specific details with 
all piping and devices sized and drawn to scale. 

1.18 GRAPHIC MAP 

A. The Fire Protection Contractor shall provide a "Graphic Map" in the main sprinkler system riser 
room for each building associated with this project and a "Graphic Map" is to be placed in each of 
the Operations and Maintenance Manuals.  

B. The "Graphic Map" shall identify the locations of all of the following: 
1. Auxiliary Drain Valves 
2. Yard Post Indicating Valve (if installed as part of the project) 
3. Backflow Preventer in a vault (if installed as part of this project) 
4. Access Panels 
5. Main System Riser 
6. Automatic Air Vents 

C. The "Graphic Map" shall consist of the following items: 
1. Color representation of the building(s) floor plan. 

a. Black: Building walls (interior and exterior) 
b. Black: Building Gridlines (optional) 
c. Black: "Graphic Map" title 
d. Black: North Arrow 
e. Black: Room Names and Room Numbers 
f. Black: Text and leader lines that identify locations of all valves 
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g. Red: All horizontal sprinkler piping, elevation changes in piping are not required to be 
indicated on the "Graphic Map" 

h. Cyan: All Acoustical Tile Ceilings 
i. Blue: All Access Panels 

2. All text shall be a minimum of 3/32" in height and placed to not be superimposed over walls 
or sprinkler piping. The text shall be legible and clear utilizing leader lines to move text to a 
clear location. 

3. The "Graphic Map" shall be full color image printed on 8½"X11", 11"X17", 22"x34", or 
24"X36" media, depending upon the size of the project and clarity of the information. 

D. The "Graphic Map" in the main sprinkler system riser room shall be laminated and securely 
fastened to the wall adjacent to the spare sprinkler cabinet.  

E. The "Graphic Map" in each of the Operations and Maintenance Manuals shall be on bond paper 
and placed within a plastic sheet protector. 

1.19 START-UP / SHUT DOWN PROCEDURES 

A. The "Operations and Maintenance Manual" shall contain a section devoted to the Start-Up / Shut 
Down Procedures of all systems. 

B. The Start-Up / Shut Down Procedures shall consist of a detailed list of step-by-step instructions to 
follow, including any and all intermediate steps. 

1.20 CLOSE OUT MATERIAL 

A. The fire protection close out material shall be submitted to the Architect for review and approval by 
the Engineer prior to being provided to the Owner. 

B. The close out materials shall include the following at a minimum: 
1. Operations and Maintenance Manuals: See Paragraph 1.14 of this Specification Section for 

"Operations and Maintenance Manual" requirements. 
2. Warranty Letters: See Paragraph 1.15 of this Specification Section for "Warranty Letter" 

requirements. 
3. Test Certificates: See Paragraph 1.16 of this Specification Section for "Test Certificate" 

requirements. 
4. As-Built Drawings: See Paragraph 1.17 of this Specification Section for "As-Built Drawing" 

requirements. 
5. Graphic Map: See Paragraph 1.18 of this Specification Section for "Graphic Map" 

requirements. 
6. Start-Up / Shut Down Procedures: See Paragraph 1.19 of this Specification Section for 

"Start-Up / Shut Down Procedures" requirements. 

1.21 ABBREVIATIONS 
AEG Above Exterior Grade 
AFF Above Finish Floor 
AHJ Authority having Jurisdiction 
ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 
ASTM American Society of Testing & Materials 
AWWA American Water Works Association 
BHP Brake Horsepower 
CH Ceiling Height 
CPVC Chlorinated Polyvinyl Chloride 
EC Electrical Contractor 
FDC Fire Department Connection 
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FM Factory Mutual Global  
GC General Contractor 
GPM Gallons per Minute 
HP Horsepower 
MC Mechanical Contractor 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
NFPA National Fire Protection Association 
NRS Non-Rising Stem 
NTS Not to Scale 
OS&Y Outside Screw and Yoke 
PIV Post Indicator Valve 
POC Point of Connection 
PSI Pounds per Square Inch Gauge Pressure 
UFC  Unified Facilities Criteria (U.F.C.) 
UL Underwriter's Laboratories 

PART 2 - PRODUCTS  

2.1 ACCEPTABLE MANUFACTURERS 

A. Any reference in the specifications or on the drawings to any article, device, product, or material, by 
manufacturer, name, make, model, or catalog number shall be interpreted as establishing a 
standard of quality and shall not be construed as limiting competition. 

B. The manufacturer listed as "Approved Manufacturer" has been approved for this project for the 
items indicated and does not require obtaining prior approval. Other manufacturers not listed shall 
require prior approval. 

C. The listing of a manufacturer as an "Acceptable Manufacturer" does not necessarily mean that the 
products of that manufacturer are equal to those specified. The listing is only an indication of those 
manufacturers which may be capable of manufacturing, or have in the past manufactured, items 
equal to those specified, and is intended to aid the Fire Protection Contractor in identifying 
manufacturers. 

D. A product provided by an "Approved Manufacturer" shall be equal to or superior to the specified 
manufacturer's item in function, appearance, and quality, and shall fulfill all requirements of the 
contract documents and specifications. The Architect/Engineer shall be the final judge as to 
whether an item meets these requirements or not.  If a manufacturer is not certain that his product 
meets these requirements or not, then the manufacturer shall submit data as required to obtain the 
Architect/Engineer's approval prior to bid opening. 

E. The approval of a manufacturer applies to the manufacturer only and does not relieve the Fire 
Protection Contractor from the responsibility of meeting all applicable requirements of the plans 
and specifications. 

F. Fire Protection Contractor shall be responsible for all costs to other trades and all revisions 
required to accommodate any products which are different from those specified or shown. 

G. In reviewing a manufacturer for acceptance, factors considered include the following: engineering 
data showing item's performance, proper local representation of manufacturer, likelihood of future 
manufacturer's local support of product, service availability, previous installation, previous use by 
Owner/Engineer/Architect, product quality, availability/quality of maintenance and operation data, 
capacity/performance compared to specified items, and similar concerns. 
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H. If approval is received to use other than specified items, responsibility for ensuring that items to be 
furnished will fit space available lies with this Division. 

I. If non-specified equipment is used and it will not fit job site conditions, the Fire Protection 
Contractor assumes responsibility for replacement with items named in project specifications. 

J. All Substitution Requests shall be submitted on the forms provided in Division 0 or 1 of the General 
and Supplemental Conditions of the Project Manual.  

K. The material shall be of pre-approved equal quality to that which is specified. Should the make and 
type of material differ from that specified, the Fire Protection Contractor may be required to submit 
catalog and engineering data (samples if requested) necessary to make a comparison and 
determine its suitability. 

PART 3 - EXECUTION 

3.1 WORKMANSHIP 

A. This Fire Protection Contractor shall provide completed systems with a neat and finished 
appearance.  If, in the judgment of the Engineer, any portion of the work has not been performed in 
a workmanlike manner or is left in a rough unfinished state, the Fire Protection Contractor will be 
required to remove, reinstall, or replace same and patch and paint surrounding surfaces in a 
manner acceptable to the Engineer, without increase in cost to the Owner or General Contractor. 

3.2 CLOSEOUT SUBMITTALS 

A. Requirements: Final approval of fire protection installation will be recommended upon completion 
of the following: 
1. Completion of all punch list items 
2. Operation instruction period to Owner's satisfaction 
3. Permit Submittal 
4. As-Built drawings on electronic media delivered to Architect 
5. Signed Warranty Letter 
6. Operations and Maintenance Manuals 
7. Completed and Signed Test Certificates 
8. Graphic Map 

3.3 FINAL INSPECTION 

A. Prior to acceptance of the fire protection work, the Fire Protection Contractor shall put all fire 
protection systems into operation for a period of not less than 5 working days so that they may be 
inspected by the Architect/Engineer and the Owner's representatives. 

B. The time of the final inspection shall be mutually agreed to by the Authority Having Jurisdiction and 
the Fire Protection Contractor. 

3.4 OPERATION AND MAINTENANCE TRAINING 

A. Upon completion of the work, and after all tests and final inspection of the work by the Authority 
Having Jurisdiction (AHJ), the Fire Protection Contractor shall demonstrate and instruct the 
Owner's designated operation and maintenance personnel in the operation and maintenance of the 
various fire protection systems.  

B. The Fire Protection Contractor shall arrange for scheduled instruction periods with the Owner.  

C. The Fire Protection Contractor’s representatives shall be Superintendents or Foremen 
knowledgeable in each system and Supplier's Representative when so specified. 
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D. All drain locations and inspector’s test locations shall be shown in addition to showing the access 
required to obtain the valves. 

E. A general description of each fire protection system shall be demonstrated including the following. 
1. Step-by-step procedure to follow shutting down each fire protection system.  
2. Step-by-step procedure to follow putting each fire protection system back into operation. 
3. Dry system air compressor locations and procedure for replacement. 

F. Scheduled instruction periods shall be based upon the complexity of the systems installed, but in 
no case, be less than the following: 
1.  
2. Water Based Fire Protection Systems:  1 Hour for each system 

G. Costs for time involved by the Fire Protection Contractor shall be included in the bid. 

3.5 FIRE PROTECTION CONTRACTOR’S RESPONSIBILITY FOR NEW BUILDINGS 

A. The Fire Protection Contractor shall bear expense of cutting, patching, painting, repairing, and 
replacing of work of other trades that are required because of the Fire Protection Contractors fault, 
error, tardiness, or because of damage caused by the fire protection installation. 

B. All fire protection sprinkler system components, devices, and materials installed as part of this 
project shall be new and free of corrosion or rust. 

3.6 INSTALLATION 

A. Install fire protection equipment to permit easy access for normal maintenance, and so that parts 
requiring periodic replacement or maintenance can be readily removed.  

B. Design and provide each system with full consideration to blind spaces, piping, electrical 
equipment, ducts, other construction, and equipment in accordance with detailed working drawings 
to be submitted to the Architect/Engineer for approval.   

C. Provide access doors to access all valves installed in finished areas. 

D. If circumstances at a particular location make the accessible installation of an item difficult or 
inconvenient, the situation shall be discussed with the Architect/Engineer before installing the item 
in a poor access location. 

E. Provide offsets around all electrical panels and similar electrical equipment (transformers, main 
distribution panels, etc.) to maintain the clear space required by Section 110.26.E(1)a of NFPA #70 
(National Electrical Code). A 6'-0" clear space is required above all electrical panels or to a 
structural ceiling, whichever is lower, except where indicated otherwise or required by NFPA #70 
(National Electrical Code). Such offsets are typically not shown on the contract documents, but are 
required to be indicated and installed as part of the installation.  

F. All piping and related items installed by the Fire Protection Contractor shall not present a safety 
hazard (i.e., items installed at/near head height, items projecting into maintenance access paths, or 
any items that present a tripping hazard etc.) or it will be required to be relocated at no additional 
cost to the Owner or General Contractor. 

G. Access to equipment is of utmost importance. The Fire Protection Contractor shall apply extra 
attention to the laying out of pipe and in coordinating all work. Poor access to other trade work 
equipment will not be accepted.   

H. Ensure that items to be furnished fit space available. Make necessary field measurements to 
ascertain space requirements including those for connections and furnish and install equipment of 
size and shape so final installation shall suit true intent and meaning of contract documents. 
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I. Install piping in longest reasonable lengths. The use of short lengths of pipe with multiple couplings 
where a single length of pipe could have been used is not acceptable. 

3.7 REQUESTS FOR INFORMATION (RFI) 

A. It is our intent to provide a timely response to any Request for Information (RFI) regarding the fire 
protection work. To further expedite this process, if a suggestion can be determined or derived at 
by the initiator of the Request for Information (RFI), it is required that this suggestion is supplied 
with the submitted Request for Information (RFI). If no suggestion is given where one is possible, 
the RFI will be returned as incomplete.   

B. All Fire Protection Request for Information (RFI) questions shall be written on the forms provided in 
Division 0 or 1 of the General and Supplemental Conditions of the Project Manual.  

PART 4 - CONTRACTORS 

4.1 PRE-APPROVED FIRE PROTECTION CONTRACTORS 

A. The Fire Protection Contractor shall be an approved Fire Protection Contractor or shall be 
approved by the Architect and Engineer prior to bidding this project. Pre-approved Fire Protection 
Contractors are as follows: 
1. Advanced Fire Protection – Woodinville (425) 483-5657 
2. Columbia Fire – Seattle (206) 232-8569 
3. Cosco Fire Protection – Tukwila (206) 438-3360 
4. Emerald Fire LLC – Gig Harbor (253) 857-2056 
5. Fire Sprinklers Incorporated – Sumner (253) 826-0099 
6. Knight Fire Protection – Olympia (360) 786-8606 
7. Patriot Fire Protection – Tacoma (253) 926-2290 
8. Red Hawk Fire Protection – Puyallup (253) 840-9900 
9. Shinn Fire Protection – Kent, (425) 203-9800  
10. Smith Fire Systems – Tacoma (253) 926-1880 
11. Viking Automatic Sprinkler Company – Seattle (206) 622-4656 
12. Western States Fire Protection – Redmond (425) 881-0100 

4.2 FIRE PROTECTION CONTRACTOR QUALIFICATIONS TO BID THIS PROJECT 

A. Any Fire Protection Contractor that is not pre-approved shall submit the information contained in 
the "Fire Protection Contractor Qualifications Form" (3 pages) provided at the back of this 
Specification Section (as a minimum) for evaluation by the Owner, Architect, and Fire Protection 
Engineer. 

B. The Fire Protection Contractor shall follow the approval process and timing identified in Part I of 
this specification and Division 0 and 1 of the project specifications. 

C. The Fire Protection Contractor Qualifications shall be forwarded to the Architect and Fire Protection 
Engineer prior to the last addendum being released. 

D. Fire Protection Contractors that do not meet the minimum qualifications or rejected during 
evaluation of qualifications will not be allowed on the project. 

E. Acceptable Fire Protection Contractors allowed to bid this project will be identified in the last 
addendum prior to this project bidding.  

END OF SECTION 210000
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FIRE PROTECTION CONTRACTOR QUALIFICATIONS FORM (PAGE 1 OF 3) 
 
Item #1: 
 
Project Name:  

 
 
Item #2: 
 
   
Company Name  Telephone Number 
   

Address  E-Mail Address 
   

Branch Office Address (If different)  Individual in Charge 
   

Signature  Title 
 
 
Item #3: 
 
Date Company Opened:  

 
Company History and past Name Changes (10 year minimum):  

  

  

  

  

  

  

 
 
Item #4: 
 
Attach a "Certificate of Insurance" showing a minimum of $2,000,000 liability insurance. 
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FIRE PROTECTION CONTRACTOR QUALIFICATIONS FORM (PAGE 2 OF 3) 
 

Item #5: 
 
Provide project name, contact person, and contact number for the 5 most recent 

projects that your company has designed and installed that are similar in nature to this 

specific project. 

 
Project #1:  

 
Contact Person:  Phone Number:  

 
 
Project #2:  

 
Contact Person:  Phone Number:  

 
 
Project #3:  

 
Contact Person:  Phone Number:  

 
 
Project #4:  

 
Contact Person:  Phone Number:  

 
 
Project #5:  

 
Contact Person:  Phone Number:  

 
Item #6: 
 
Design must be by full time "in house" designers/engineers. 

 

Provide documentation for a State of Washington Level III Certificate of Competency  

holder, a State of Washington Level U Certificate of Competency holder, and resumes 

of the designers/engineers to be working on this project for the dedicated fire   

protection underground work. 

 

Provide documentation for a State of Washington Level III Certificate of Competency  

holder, NICET Level IV certification, and resumes of the designers/engineers to be 

working on this project for the sprinkler system work. 
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FIRE PROTECTION CONTRACTOR QUALIFICATIONS FORM (PAGE 3 OF 3) 
 
Item #7: 
 
To achieve maximum quality control of materials and to facilitate meeting project  

scheduling, second party fabrication (sub-contracted out) will not be allowed. All  

fabrication shall be performed "In House" and not at an outside fabrication shop. The  

Fire Protection Contractor’s fabrication shop shall contain the following items to qualify  
as a legitimate fabrication shop and shall be indicated below. 

 

 Yes No 
 
A full-time, in house, certified welder on staff that meets the requirements      

of American Welding Standards (AWS) B2.1 and NFPA #13. 
 
Sample of testing reports to be given to owner, generated by the welder      

to certify the corresponding welds. 
 
The fabrication shop includes a hanger shop for cutting of all hanger     

materials. 
 
The fabrication shop contains a stationary (floor mounted) threading     

machine. 
 
The fabrication shop contains a plasma cutter.     

 
The fabrication shop contains a “make-on” machine.     

 

Verification that the Fire Protection Contractor has accurately indicated the above 
information may be required. 
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SECTION 211123 

PRIVATE FIRE SERVICE MAINS 

PART 1 - GENERAL 

1.1 GENERAL 

A. Includes, but not limited to, the following: 
1. Provide all material, labor, equipment, design, and services necessary to perform the 

installation of private fire service mains supplying automatic sprinkler systems in accordance 
with the required and advisory provisions of the latest edition of NFPA #24 accepted by the 
Authority having Jurisdiction (City of Lacey), and project specifications, except as modified 
herein. 

2. The Fire Protection Underground Contractor shall install the private service mains per the 
latest edition of NFPA #13 and NFPA #24 accepted by the Authority having Jurisdiction, 
from a point 5'-0" outside the building footing to the supply flange left approximately 6" above 
finished floor. 

3. The Fire Protection Underground Contractor shall obtain a permit and final approval from 
City of Lacey for the private service main underground installation.  All permits, fees for plan 
review, inspections, testing, etc. shall be included in the bid proposal. 

4. The Fire Protection Underground Contractor shall simultaneously submit shop 
drawings and manufacturer’s data sheets to the local Authority Having Jurisdiction 
and Architect/Engineer for review and shall be approved by the Architect/Engineer 
prior to the purchase, fabrication, or installation of any system component as detailed 
in Paragraph 1.05 of Section 211123. The Architect/Engineer submittal drawings shall 
be stamped and signed by the appropriate Contractors performing the design and 
installation of the fire protection underground supply. 

5. If another Contractor is performing the underground installation from the supply 
flange left approximately 6" above finished floor to a point 5'-0" outside of the 
buildings footing, it shall be submitted by that Contractor to the Architect/Engineer 
for review prior to any of the underground being purchased, fabricated, or installation 
of any system components. 

6. All fire protection underground equipment installed shall be by a manufacturer contained 
within "PART 2 – PRODUCTS" of this specification unless prior approval has been received 
for "Requests For Substitution" following the guidelines set forth in Section 210000 
paragraphs 1.09 and 2.01. 

7. Fire Protection Underground Contractor shall perform asphalt cutting, trenching, select fill, 
asphalt patching, and pipe restraining required for proper installation of the new private fire 
service mains. 

8. The Fire Protection Underground Contractor shall provide a copy of the 
"Underground Test Certificate" to the Architect/Engineer for review and shall be 
approved by the Architect/Engineer prior to the overhead fire protection piping being 
connected to the underground piping. The "Test Certificate" shall be completely filled 
out and shall indicate the method used for flushing, standard the system was flushed 
in accordance with, and shall be signed by the Authority having Jurisdiction who 
witnessed the flushing test. 

1.2 RELATED DOCUMENTS 

A. Drawings, General Conditions and Supplementary Conditions of the Contract, including Division 0 
and Division 1 Sections apply to work of this Division. 
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1.3 RELATED SECTIONS 

A. The following sections apply to this section: 
1. Section 210000 "GENERAL FIRE PROTECTION REQUIREMENTS". 
2. Section 211313 "WET PIPE AUTOMATIC SPRINKLER SYSTEMS". 

1.4 GENERAL SYSTEM REQUIREMENTS 

A. The Fire Protection Underground Contractor shall coordinate with a locate company prior to 
beginning any excavation work.  The Fire Protection Underground Contractor shall include all fees 
associated with the "locate" in the bid. 

B. The underground supply piping and fire department connection piping shall be provided with a 
concrete thrust block at all changes of direction and at the elbow where the pipe turns from a 
horizontal installation to vertical installation. 

C. The elbow located under the building on the fire protection underground supply piping and fire 
department connection piping shall also be provided with rodding as a second means of restraint. 
The elbow shall be rodded to the flange above finished floor in the vertical direction and rodded to 
the first joint outside of the buildings footing in the horizontal direction. 

D. The fire department connection piping does not require rodding when grooved pipe and fittings are 
utilized. 

E. The minimum Fire Protection Underground supply pipe size shall be 6", but shall be based upon 
the hydraulic calculation demands of the fire protection system being installed in the building by the 
project fire protection engineer. 

F. The Fire Protection Underground supply piping shall: 
1. Be installed a minimum of 1'-0" below the bottom of the foundation / footing to the top of the 

piping. 
2. Be installed a maximum distance of 10'-0" from the outside edge of foundation / footing to 

the centerline of the vertical supply piping penetrating the floor slab. 

G. If allowed by the local Authority Having Jurisdiction, the minimum depth of cover shall be no less 
than 3'-0" at finish grade.  Otherwise, the minimum depth of cover shall be based upon Figure 
A.10.4.2(a) of the 2016 edition of NFPA #13 and NFPA #24, with the minimum depth of cover 
being no less than 4'-0" at finish grade.  

H. The underground piping shall terminate with a flange left 6" above finished floor.   

I. The supply flange shall be two-holed with respect to the back wall (the two closest flange holes to 
the back wall shall be at the same distance from the back wall) to assure that the sprinkler system 
riser will be aligned parallel with the back wall. 

1.5 SUBMITTALS 

A. See Section 210000 Paragraphs 1.09 and 2.01 for "Submittal" requirements. 

B. Follow the guidelines set forth in Section 210000 Paragraphs 1.09 and 2.01 for "Requests For 
Substitution" procedures. Product substitution during installation from the approved Equipment 
Submittals will not be allowed and shall result in the removal and re-installation of system 
components at no additional cost to the Owner. 

C. Equipment submittal tabs shall include, at a minimum, the following: 
1. Piping. 
2. Fittings / Couplings. 
3. Miscellaneous Equipment. 
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D. Equipment submittals shall include all materials, components, and devices being installed. The 
items contained in the following list are typically included in a Private Fire Service Main System 
installation and would require equipment submittal literature to be provided. 
1. Piping  
2. Couplings / Fittings  
3. Buried Utility Warning and Identification Tape 

E. Follow the guidelines set forth in Section 210000 Paragraph 1.09 for submittal requirements of the 
following: 
1. Equipment Submittals 
2. Shop Drawings 
3. Thrust Block Calculations 
4. Qualifications 

F. Submit all test results identified in "Part 3 – Execution" of Section 211123 for review and/or 
approval.  

G. All re-submitted drawings shall have the areas of revision clearly marked with revision clouds. 

1.6 QUALIFICATIONS 

A. Design and installation of the Underground System shall be in compliance with Section 212.80.018 
of the "Washington Administrative Code" (WAC). 

B. The installing Fire Protection Underground Contractor shall have a minimum of five (5) years’ 
experience in the design, installation and testing of private fire service mains.   

1.7 PIPING SYSTEM LAYOUT 

A. Prepare detailed working drawings that are not larger than the contract documents for the system 
layout in accordance with NFPA #13, “Working Drawings (Plans)."  Show data essential for the 
proper installation of each fire protection underground system per NFPA #13 and NFPA #24.   

B. The cover sheet of the shop drawings shall contain a site plan (1" = 50'-0" minimum) that clearly 
shows all fire service main routing with size and type of pipe indicated, fire hydrant locations, fire 
department connection location, devices, valves, and fittings, regardless of who performed the 
underground work.   

C. A graphical scale shall be provided for each floor plan or detail on the shop drawings in accordance 
with NFPA #13, "Working Drawings (Plans)". 

D. The minimum text size on full scale drawings shall be 1/8" high. 

E. The cover sheet of the shop drawings shall clearly state the scope of Contractor’s work, 
Contractor’s exclusions, Contractor’s start point, which edition of NFPA #13 and NFPA #24 was 
used for the private fire service main design, and current water flow information. 

1.8 UNDERGROUND MAXIMUM PRESSURE LOSS REQUIREMENTS 

A. The pressure loss associated with the fire protection underground supply shall not exceed that 
allowed by NFPA #13 and NFPA #24. 

PART 2 - PRODUCTS 

2.1 PRIVATE FIRE SERVICE MAIN PIPING SYSTEMS  

A. All fire protection system components, devices, and materials installed as part of this project shall 
be new. 
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B. All fire protection underground components and devices shall be domestically 
manufactured. Imported components will not be allowed. 

2.2 PRIVATE FIRE SERVICE MAIN PIPE AND FITTINGS 

A. All underground system piping and fittings shall meet the following criteria: 
1. Underground Supply Piping from the Supply Flange Left Approximately 6" Above Finished 

Floor to a point 5'-0" Outside the Building Footing:  Provide cement mortar lined Class 52 
ductile iron piping. If acceptable by the Authority Having Jurisdiction, AWWA standard bell 
and spigot Class 150 ductile iron piping, C-900 Class 200 DR14 U.L. labeled PVC pipe, type 
304 or 316 stainless steel piping, or type K roll grooved drawn copper tubing may be 
installed.  All fittings shall be U.L. listed, or F.M. approved for fire protection installations, 
shall utilize full flow standard radius fittings, and shall match the type of underground piping 
to be installed. 

2. Fire Department Connection Piping from the Flange Left Approximately 6" Above Finished 
Floor to a point 5'-0" Outside the Building Footing: Provide cement mortar lined Class 52 
ductile iron piping. If acceptable to the Authority having Jurisdiction, AWWA standard bell 
and spigot Class 150 ductile iron piping, or C-900 Class 200 DR14 U.L. labeled PVC pipe or 
Schedule 40 galvanized piping with grooved couplings with a 10-mil corrosion protective 
tape wrap over an asphalt type painted coating may be installed. All fittings shall be U.L 
listed or F.M. approved for fire protection installations, shall utilize full flow standard radius 
fittings, and shall match the type of underground piping to be installed. 

3. Grooved Fittings and Couplings: All grooved fittings and couplings shall be manufactured to 
ASTM A536 requirements for ductile iron castings. The couplings shall consist of two ductile 
iron housing segments with a flush type elastomer pressure responsive gasket and zinc 
electroplated bolts and nuts.  

a. Rigid Style Grooved Couplings: All rigid style couplings shall consist of housings 

casted with an offset, angle pattern bolt pads to provide rigidity and system support. 

The coupling installation shall be complete at visual, pad–to-pad offset contact.  Rigid 

couplings that require exact gapping of bolt pads at specified bolt torques are not 

permitted. Grooved couplings that are "Installation-Ready" for direct stab installation 

without field disassembly are acceptable.  

b. Flexible Style Grooved Couplings: All flexible style couplings shall consist of housings 

casted with parallel pattern bolt pads to provide flexibility for vibration attenuation, 

stress relief, or seismic movement. The coupling installation shall be complete at 

visual, pad–to-pad contact.  Flexible couplings that require exact gapping of bolt pads 

at specified bolt torques are not permitted. Grooved couplings that are  

"Installation-Ready" for direct stab installation without field disassembly are 

acceptable.  

c. Gaskets: All gaskets for dry underground piping shall be flush type Grade EPDM  

Type A. 

d. All grooved couplings and fittings shall be the products of a single manufacturer. 
4. Approved manufacturers are as follows: 

a. Galvanized Steel Pipe: AMS Tube Corporation, Bull Moose Tube Company, Charlotte 

Pipe and Foundry Company, North West Pipe and Casing, State Pipe and Supply 

Company, Wheatland Tube Company, or prior approved equal. 

b. Grooved Products: Gruvlok, Tyco, Victaulic, or prior approved equal. 

c. Flanged Products: American Cast Iron Pipe Company, Anvil International, Merit 

Manufacturing (Mueller), Trinity Valley Iron & Steel Company, Pacific Coast Flange 

Incorporated, Tyler Pipe, Union Foundry Company, U.S. Pipe and Foundry Company, 

Ward, or prior approved equal. 

d. Mechanical Joint Fittings and Retainer Glands: American Cast Iron Pipe Company, 

Ford Meter Box Company, Tyler Pipe, U.S. Pipe and Foundry Company, or prior 

approved equal. 
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e. Ductile Iron Pipe: American Cast Iron Pipe Company, Pacific States Cast Iron Pipe 

Company, U.S. Pipe and Foundry Company, or prior approved equal. 

f. Mechanical Joint Products: American Cast Iron Pipe Company, EBBA Iron 

Incorporated, Pacific States Cast Iron Pipe Company, U.S. Pipe and Foundry 

Company, or prior approved equal. 

g. P.V.C. Pipe: Diamond Plastics Corporation, Johns Manville (Blue Brute), North 

American Pipe Corporation, PW Pipe, or prior approved equal. 

h. Stainless Steel Fittings: Ames, Anvil International, Greensboro Pipe Company, Merit 

Brass, Victaulic, or prior approved equal. 

i. Stainless Steel Pipe: Alaska Copper and Brass, American Pipe and Supply, Ames, 

Greensboro Pipe Company, Merit Brass, or prior approved equal. 

2.3 BURIED UTILITY WARNING AND IDENTIFICATION TAPE 

A. Provide electronically detectable 12 AWG solid core copper wire in an aluminum foil plastic backed 
tape or electronically detectable magnetic plastic tape manufactured specifically for warning and 
identification on all buried piping.   

B. Install identification tape in accordance with US Department of Transportation Gas Pipeline Safety 
Standards in 49 CFR 92.321. 

C. Identification tape shall be continuous and installed immediately above the underground piping 
over the entire length of the underground piping.  

D. Provide identification tape that has a 3" minimum width roll, a minimum of 4 mil thick, and color 
coded for the utility involved.  Identification tape shall have bold black letters imprinted with 
"CAUTION BURIED WATER PIPING BELOW" or similar wording continuously and repeatedly over 
entire tape length.   

E. Use permanent code and letter coloring unaffected by moisture and other substances contained in 
trench backfill material.   

F. Approved manufacturers are as follows: 
1. Buried Utility Warning and Identification Tape:  Pro-Line Safety Products Company, Tek 

Identification Products, or prior approved equal. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF UNDERGROUND PIPING SYSTEMS 

A. Installation, workmanship, fabrication, assembly, erection, examination, inspection, and testing 
shall be in accordance with NFPA #13 and NFPA #24, except as modified herein.   

B. A list of installations of a similar nature and scope shall be provided on request. 

C. All piping and fittings installed prior to the backflow preventer are considered part of the potable 
water system and shall be required to be of a type that maintains a clean and rust-free potable 
system.  The use of black and galvanized pipe and fittings on the potable waterside of the backflow 
preventer will not be allowed.  

D. The Fire Protection Underground Contractor shall be responsible for the design, material, 
fabrication, workmanship, assembly, examination, testing, and certification that the underground 
installation meets local and NFPA codes.   
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E. Grooved couplings and fittings shall be installed in accordance with the manufacturer’s 
recommendations.  Grooved ends shall be clean and free from indentations, projections, and roll 
marks in the area from the pipe end to the groove.  Grooved coupling gaskets shall be molded and 
produced by the coupling manufacturer.  

F. The Fire Protection Underground Contractor shall remove and replace any piping joints deemed 
improperly installed or show signs of leakage. 

3.2 FLUSHING OF UNDERGROUND PIPING 

A. Flush potable piping installed prior to the backflow preventer with potable water in accordance with 
NFPA #13 at a minimum velocity of 10 feet per second, based upon the actual internal diameter of 
piping being flushed.  

B. The flushing of fire protection underground piping shall consist of the following: 
1. The Fire Protection Underground Contractor providing burlap bags to the discharge of all 

hoses used to flush the fire protection underground piping to collect debris and/or foreign 
matter.  

2. Flush the underground piping for a sufficient time to ensure thorough cleaning and removal 
of all debris and/or foreign matter. 

3. At completion of the flush, the burlap bags shall be removed and inspected for the 
accumulation of debris and/or foreign matter.   

4. If debris and/or foreign matter is found in the burlap bag, the flushing test shall be performed 
again until debris and/or foreign matter is not found. 

5. After the fire protection underground piping has been successfully flushed, the Fire 
Protection Underground Contractor shall take pitot readings from the discharge of all hoses 
used to flush the fire protection underground piping to verify the actual flow rate and velocity. 

6. If the pitot values indicate that the volume of water used during flushing is below the 
minimum values stated above, an additional outlet shall be opened up and the flushing test 
started over. 

7. If the pitot values indicate that the volume of water used during flushing is above the 
minimum values stated above, the flushing test is acceptable. 

C. The Fire Protection Underground Contractor shall provide all equipment and instruments necessary 
to take pitot readings consisting of 2½" hoses for each required outlet, stream straighteners, hose 
monsters, and/or pitots with calibrated pressure gauges. 

D. When the flushing test has been successfully completed at the minimum required flow rate, submit 
a signed and dated certificate similar to that specified in NFPA #13 and NFPA #24 To the Fire 
Protection Engineer for review and/or approval. 

3.3 PURITY TESTING OF PIPING INSTALLED BEFORE BACKFLOW PREVENTION DEVICE 

A. Disinfect the new water supply piping affected by Fire Protection Underground Contractor's 
operations in accordance with the health authority, water purveyor having jurisdiction and  
AWWA C651.   

3.4 WIRE AND MARKING TAPE TO LOCATE PIPING 

A. Install marking tape at an elevation approximately 1'-0" above the underground piping.  Install a 
continuous 12-gauge copper wire (where required by the Authority Having Jurisdiction) to the 
topside of all underground piping. 

3.5 HYDROSTATIC TEST 

A. Hydrostatically test each system at 200 P.S.I. or 50 P.S.I. in excess of the systems working 
pressure (whichever is greater), for a 2-hour period.   
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B. The amount of leakage at the joints shall not exceed the limits allowed in NFPA #13 and  
NFPA #24.   

C. When tests have been completed and corrections made, submit a signed and dated certificate 
similar to that specified in NFPA #13 and NFPA #24. 

3.6 INITIAL BACKFILL MATERIAL 

A. Initial backfill consists of select granular material or satisfactory materials free from rocks 1/2" or 
larger in any dimension or free from rocks of such size as recommended by the pipe manufacturer, 
whichever is smaller.  

B. When the pipe is coated or wrapped for corrosion protection, the initial backfill consists of select 
granular material or satisfactory materials free from rocks 1/4" or larger in any dimension or free 
from rocks of such size as recommended by the pipe manufacturer, whichever is smaller. 

3.7 OFFSITE SOILS REQUIREMENTS 

A. Do not bring material onsite until approved test results are submitted to the Architect/Engineer for 
review and acceptance. 

3.8 INITIAL BACKFILLING AND COMPACTION 

A. Backfill the trench to the top of pipe prior to performing the required hydrostatic pressure test.  

B. Leave the joints and couplings uncovered during the pressure test.  
1. Replacement of Unyielding Material: Replace unyielding material removed from the bottom 

of the trench with select granular material or initial backfill material.  
2. Replacement of Unstable Material: Replace unstable material removed from the bottom of 

the trench or excavation with select granular material placed in layers not exceeding 6" loose 
thickness. 

C. Place initial backfill material and compact it with approved tampers to a height of at least 1'-0" 
above the water piping.  

D. Bring up the backfill evenly on both sides of the pipe for the full length of the pipe.  

E. Take care to ensure thorough compaction of the fill under the haunches of the pipe.  

F. Except as specified otherwise in the individual piping section, provide bedding for buried piping in 
accordance with AWWA C600, Type 4, except as specified herein.  

G. Compact backfill to top of pipe to 95 percent of ASTM D 698 maximum density.  

H. Provide plastic piping with bedding to spring line of pipe.  

I. Provide materials as follows: 
1. Class I: Angular, 6 to 40 mm 0.25 to 1.5 inch, graded stone, including a number of fill 

materials that have regional significance such as coral, slag, cinders, crushed stone and 
crushed shells. 

2. Class II: Coarse sands and gravels with maximum particle size of 1½", including various 
graded sands and gravels containing small percentages of fines, generally granular and  
non-cohesive, either wet or dry. Soil Types GW, GP, SW, and SP are included in this class 
as specified in ASTM D 2487. 

3. Clean coarse-grained sand in accordance with industry standard methods and procedures. 
4. Clean, coarsely graded natural gravel, crushed stone or a combination thereof in accordance 

with industry standard methods and procedures. Do not exceed maximum particle size of 3". 
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3.9 FINAL BACKFILLING AND COMPACTION 

A. Fill the remainder of the trench with satisfactory material.  

B. Place backfill material and compact as follows: 
1. Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas: Deposit backfill in layers of a 

maximum of 1'-0" loose thickness, and compact it to 85% maximum density for cohesive 
soils and 90% maximum density for cohesionless soils. Water flooding or jetting methods of 
compaction for granular non-cohesive backfill material will be allowed, provided the water 
jetting does not penetrate the initial backfill.  

3.10 TRENCH SHORING 

A. Where trench excavation equal or exceeds a depth of 4'-0", the contractor shall provide, construct, 
maintain and remove, as required, safety systems that meet the requirements of the Washington 
Industrial Safety and Health Act. 

B. A qualified individual shall design the trench safety system that meets all applicable local, state, 
and federal safety code. 

C. The Contractor shall adequately shore trenches to protect the work, existing property, utilities, 
pavement, etc., and to provide safe working conditions in the trench.  

D. The method of shoring shall be according to the contractor's design. The contractor may elect to 
use a combination of shoring, trench shields, or other methods of accomplishing the work.  

3.11 DEWATERING OF TRENCH 

A. Where water is encountered in the trench, it shall be removed during pipe-laying operations and 
the trench so maintained until the ends of the pipe are sealed and provisions are made to prevent 
floating of the pipe.  

B. Trench water, bedding material, or other foreign materials shall not be allowed to enter the pipe at 
any time.  

C. The contractor shall furnish, install, and operate all necessary equipment to keep the trench above 
the foundation level free from water during construction, including power outages and shall dewater 
and dispose of the water so as not to cause injury to public or private property. 

3.12 DISPOSITION OF SURPLUS MATERIAL 

A. The fire protection underground Contractor shall haul away all surplus material or other soil 
material that is not required or suitable for filling or backfilling including brush, refuse, stumps, 
roots, and timber. 

3.13 FORMAL TESTS AND INSPECTIONS 

A. Do not submit a request for formal test and inspection until the preliminary test and corrections are 
completed and approved.   

B. An experienced technician regularly employed by the system installer shall be present during the 
inspection.   

C. At this inspection, repeat any or all of the required tests as directed.   

D. Correct defects in work provided by the Fire Protection Underground Contractor and make 
additional tests until the system(s) comply with contract requirements.  
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E. Furnish appliances, equipment, electricity, instruments, connecting devices and personnel for the 
tests.   

F. The Owner will furnish water for the tests.   

G. Furnish Architect with three (3) copies of certificates required by testing agencies. 

END OF SECTION 211123 
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SECTION 211313 

WET PIPE AUTOMATIC SPRINKLER SYSTEMS 

PART 1 - GENERAL  

1.1 GENERAL 

A. Includes, but not limited to, the following: 
1. Provide all material, labor, equipment, design, and services necessary to perform the 

installation of wet pipe automatic fire protection sprinkler system(s) for complete fire 
protection coverage throughout the Police Building and Training Building in accordance with 
the required and advisory provisions of the latest edition of NFPA #13 accepted by the 
Authority having Jurisdiction (City of Lacey), and project specifications, except as modified 
herein. 

2. The Fire Protection Sprinkler System Contractor shall obtain a permit and final approval from 
City of Lacey for the fire protection sprinkler system.  All permits, fees for plan review, 
inspections, testing, etc. shall be included in the bid proposal. 

3. The Fire Protection Sprinkler System Contractor shall simultaneously submit shop 
drawings, hydraulic calculations, seismic bracing calculations, and manufacturer’s 
data sheets to the local Authority Having Jurisdiction and Architect/Engineer for 
review and shall be approved by the Architect/Engineer prior to the purchase, 
fabrication, or installation of any system component as detailed in Paragraph 1.13 of 
Section 211313. 

4. All fire protection equipment installed shall be by a manufacturer contained within  
"PART 2 – PRODUCTS" of this specification unless prior approval has been received for 
"Requests For Substitution" following the guidelines set forth in Section 210000 Paragraphs 
1.09 and 2.01. 

1.2 RELATED DOCUMENTS 

A. Drawings, General Conditions and Supplementary Conditions of the Contract, including Division 0 
and Division 1 Sections apply to work of this Division. 

1.3 RELATED SECTIONS 

A. The following sections apply to this section: 
1. Section 210000 "GENERAL FIRE PROTECTION REQUIREMENTS". 
2. Section 211123 "PRIVATE FIRE SERVICE MAINS". 

1.4 GENERAL SYSTEM REQUIREMENTS 

A. Notify the Architect, Fire Protection Engineer, General Contractor, and building Owner to 
coordinate the pre-design meeting stated in Section 210000 Paragraph 1.01.E, if the Fire 
Protection Sprinkler System Contractor decides a pre-design meeting is warranted.  

B. The sprinkler riser detail shown on the contract documents is conceptual in nature with the 
minimum quantity and types of sprinkler risers being required for this project. Actual quantity and 
types of system risers required for this project shall be determined by the Fire Protection Sprinkler 
System Contractor. If additional system risers are necessary, the Fire Protection Sprinkler System 
Contractor shall include them in their scope of work, prior to bidding. 

C. A table shall be placed adjacent to the fire protection sprinkler system riser detail that indicates the 
actual "Floor Area" protected by each system riser on each floor of the building it serves. 
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D. Devices and equipment for fire protection service shall be U.L. listed or Factory Mutual Global 
approved for use in wet pipe sprinkler systems. 

E. All HVAC mechanical units and associated ductwork larger than 10" shall be shown on the 
drawings as part of the backgrounds. 

F. All HVAC grilles, electrical lights, and fire alarm devices that are to be installed at the ceiling level 
shall be shown on the submittal drawings to verify sprinkler placements. 

1.5 LOCATION OF SPRINKLERS 

A. Sprinklers located in acoustical ceiling tiles shall be installed in a consistent pattern, centered both 
directions within the ceiling tiles (12" from a ceiling grid), and placed to avoid all lights, air diffuser 
grilles, and obstructions. 

B. Sprinklers located in rooms that contain entire gypsum wallboard ceilings shall be installed in a 
consistent pattern within the gypsum wallboard ceiling and placed to avoid all surface mounted 
lights, air diffuser grilles, and obstructions. 

C. Sprinklers located in soffits shall be installed in a consistent pattern and placed to avoid all lights 
(surface mounted and/or recessed), air diffuser grilles, and obstructions. 

D. Sprinklers in exposed areas shall be installed in a consistent pattern while avoiding all lights, 
ductwork, and structural members.   

E. All semi-recessed sprinklers shall be installed in such a manner that the deflector distance shall be 
within ½" of each other as measured from the ceiling.  Sprinklers that are determined to be 
installed outside of this installation range shall be modified to meet these criteria. 

F. All semi-recessed sprinklers shall be installed in such a manner that the center part of the 
escutcheon that is attached to the sprinkler does not protrude beyond the trim ring that conceals 
the ceiling or wall penetration. 

G. All pendent sprinklers with 2-piece escutcheons shall be installed in such a manner that the 
deflector distances shall be within ½" of each other as measured from the ceiling.  Sprinklers that 
are determined to be installed outside of this installation range shall be modified to meet these 
criteria. 

H. Sprinklers shall be installed within all skylights and ceiling pockets in accordance with NFPA #13. 

I. All semi-recessed and pendent sprinklers installed below a ceiling within each room shall have the 
frame arms aligned parallel to each other.  Multiple sprinklers installed in a single room shall not be 
allowed to have the frame arms not parallel to each other. 

J. All upright sprinklers shall be installed with the frame arms parallel to the branch line. 

K. Spacing of sprinklers shall not exceed that permitted by NFPA #13 for occupancy, except where 
the Fire Protection Sprinkler System Contractor elects to utilize extended coverage sprinklers.  

L. Sprinklers protecting the exposed-to-structure corridors of the Police Building what be white 
recessed sidewall sprinklers located in the beam pockets to eliminate exposed piping to the 
greatest extent allowed by sprinkler coverage.     

1.6 WATER DISTRIBUTION 

A. Sprinkler discharge shall be uniform throughout the area in which the sprinklers will open.  
Discharge from individuals in the hydraulically most remote area shall be at a minimum of 100% 
the specified density. 
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1.7 SPRINKLER DENSITY AND DISCHARGE AREA OF OPERATION 

A. Size piping to provide the required density when the system is discharging over the entire most 
demanding area.   

B. Using the "Pipe Schedule" method to determine pipe sizing will not be allowed. 

C. Application rates to horizontal surfaces below the sprinklers (floor area) shall be 0.10 g.p.m. per 
square feet over the hydraulically most demanding 1,500 square feet for light hazard occupancy 
(e.g., Offices, Restrooms, Corridors, Conference Rooms, Hallways, Interview Rooms, Locker 
Rooms, Holding Areas, Showers, and dry sprinkler coverage under non-storage exterior canopies 
or overhangs). 

D. Application rates to horizontal surfaces below the sprinklers (floor area) shall be 0.15 g.p.m. per 
square feet over the hydraulically most demanding 1,500 square feet for ordinary hazard group I 
occupancy (e.g., Mechanical Rooms, Sally Port, Janitor’s Rooms, Custodian Rooms, Kitchen 
Service Areas, Electrical Rooms, MDF Rooms, and IDF Rooms). 

E. Application rates to horizontal surfaces below the sprinklers (floor area) shall be 0.20 g.p.m. per 
square feet over the hydraulically most demanding 1,500 square feet for ordinary hazard group II 
occupancy (e.g., Armory, Gun Cleaning Station, Storage Rooms, Lab Rooms, dry sprinkler 
coverage under exterior canopies or overhangs over Loading Docks and Receiving Areas and 
Storage Rooms). 

F. A reduction in remote area may be used where quick response sprinklers are utilized in light or 
ordinary hazard occupancy where there are no unprotected ceiling pockets and the maximum 
ceiling height is 20'-0".  

G. When sloped ceilings or roofs are present and the slope exceeds 2" per foot, the remote area shall 
be increased by 30%. 

1.8 HOSE STREAM ALLOWANCES 

A. Hose stream allowances for hydraulic calculations shall be per NFPA #13.   

B. Light hazard occupancy shall require 100 g.p.m. combined hose streams. 

C. Ordinary hazard occupancy shall require 250 g.p.m. combined hose streams. 

1.9 PIPE C-VALUES FOR CALCULATING FRICTION LOSSES 

A. Calculate losses in piping in accordance with Hazen-Williams equation using a 'C' value of: 
1. 100 for unlined cast iron or unlined ductile iron. 
2. 120 for black steel wet systems 
3. 140 for cement lined cast iron, cement lined ductile iron, asbestos cement, or concrete 
4. 150 for listed PVC, CPVC, or stainless steel 

1.10 WATER SUPPLY 

A. Base hydraulic calculations (for the bid) on an email from City of Lacey indicating flow test 
modeling indicating 54 p.s.i. static pressure available at 3rd Avenue with a residual pressure of 20 
p.s.i. while flowing 4,000 g.p.m. 
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B. After award of the project, the Fire Protection Sprinkler System Contractor shall verify available 
water supply with a flow test recorded within six months of bid date.  If a new flow test is required, 
the Fire Protection Sprinkler System Contractor shall coordinate with local authorities for a new 
flow test and the fees associated with a new flow test shall be included in the bid.  Information 
obtained from this flow test and indicated on the drawings shall be: test hydrant static pressure, test 
hydrant residual pressure, associated pitot reading from flowing hydrant, test hydrant location, test 
hydrant elevation, and underground water main configuration. 

1.11 PIPE HANGER DETAILS 

A. Provide pipe hanger details and seismic bracing details in strict accordance with NFPA #13 and 
manufacturer’s literature.  

B. Details shall be unique to each installation configuration with all components clearly identified 
including the means of attachment and structure to be attaching to.   

C. For all trapeze hangers, provide a table indicating the size of the pipe to be supported, size and 
type of the trapeze member, section modulus of the trapeze member, distance from the structure to 
pipe being supported (A and B dimensions), and the section modulus required.   

1.12 SEISMIC BRACING  

A. Calculations. 
1. Seismic brace calculation requirements shall be based upon Section 1613.1 of the 2018 

Edition of the International Building Code (IBC) and Chapter 13 of ASCE 7-10. 
2. The "General Notes" sheets for the structural drawings contained in the contract documents 

define the "Seismic Design Category" for this project. 
3. Per Section 13.6.8.2 of ASCE 7-10, fire protection sprinkler piping, pipe hangers, and 

bracing designed and constructed in accordance with NFPA #13 shall be deemed to meet 
the force and displacement requirements of this section. 

4. Provide seismic calculations for each seismic brace configuration showing the total 
calculated load, size of bracing material, type of bracing material, length of bracing material, 
seismic brace design angle, allowable load of the bracing component, allowable horizontal 
bracing load of the sprinkler system, structure for bracing connection, size of fastener, length 
of fastener, allowable load per fastener, and the number of braces required. 

5. Each seismic brace configuration shall have a unique identifier associated with the 
calculation to easily and readily identify which seismic brace calculation it is.  

6. Seismic bracing members for connections to structural members shall be sized per assigned 
load tables in NFPA #13 with a maximum L/R ratio of 200. 

7. The "Total Calculated Load" divided by the "Allowable Load per Fastener" shall not 
exceed a maximum value of 0.90. 

B. Drawings. 
1. The submittal drawings shall identify the "Zone of Influence" for each seismic brace 

configuration that is provided with a seismic brace calculation. 
2. The submittal drawings shall identify each seismic brace on the submittal drawings by the 

same unique identifier indicated in the seismic brace calculations to easily and readily cross 
reference the seismic brace calculation associated with that particular seismic brace. 

C. Details. 
1. Seismic bracing details may be incorporated into the seismic bracing calculations to form a 

single detail for each brace configuration. 
2. The seismic brace details shall identify the seismic brace member, length of brace member, 

angle of brace member installation, the structural member the seismic brace is attaching to, 
the fastener to be utilized, and all seismic brace components by Manufacturer and model 
number. 
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1.13 SUBMITTALS 

A. See Section 210000 Paragraphs 1.09 and 2.01 for "Submittal" requirements. 

B. Sprinklers shall be referred to in the equipment submittals by the sprinkler identification or model 
number as specifically published in the appropriate agency listing or approval. Trade names or 
other abbreviated designations shall not be allowed. 

C. Follow the guidelines set forth in Section 210000 Paragraphs 1.09 and 2.01 for "Requests For 
Substitution" procedures. Product substitution during installation from the approved Equipment 
Submittals will not be allowed and shall result in the removal and re-installation of system 
components at no additional cost to the Owner. 

D. Equipment submittal tabs shall include, at a minimum, the following: 
1. Piping. 
2. Fittings / Couplings. 
3. Sprinklers and Accessories. 
4. Backflow Preventers. 
5. Valves. 
6. Electrical / Fire Alarm Components. 
7. Pipe Hangers. 
8. Seismic Bracing Components. 
9. Access Doors. 
10. Miscellaneous Equipment. 

E. Equipment submittals shall include all materials, components, and devices being installed. The 
items contained in the following list are typically included in a Wet Pipe Automatic Sprinkler System 
installation and would require equipment submittal literature to be provided. 
1. Piping 
2. Fittings / Couplings 
3. Sprinklers / Head Guards 
4. Backflow Preventers. 
5. Hose Valves for Full Forward Flow testing of the Backflow Preventer 
6. Valves 
7. Shotgun Riser Assemblies. 
8. Flow Switches 
9. Tamper Switches 
10. Inspector’s Test Assemblies 
11. Flexible Piping Serving Pendent Sprinklers 
12. Pipe Hangers. 
13. Seismic Bracing Components. 
14. Pressure Relief Valves. 
15. Water Pressure Gauges. 
16. Automatic Air Vents. 
17. Access Doors. 
18. Oversized Escutcheon Trim Rings. 

F. Follow the guidelines set forth in Section 210000 Paragraph 1.09 for submittal requirements of the 
following: 
1. Equipment Submittals. 
2. Shop Drawings. 
3. Hydraulic Calculations. 
4. Seismic Brace Calculations. 
5. Contractor Qualifications. 

G. Submit all test results identified in "Part 3 – Execution" of Section 211313 for review and/or 
approval.  
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H. All re-submitted drawings shall have the areas of revision clearly marked with revision clouds. 

1.14 QUALIFICATIONS 

A. Design and installation of Fire Protection Sprinkler Systems shall be in accordance with  
Section 212.80.018 of the "Washington Administrative Code" (WAC) 

B. The installing Fire Protection Sprinkler System Contractor shall have a minimum of five (5) years’ 
experience in the design, installation, and testing of wet pipe automatic fire protection sprinkler 
systems, or similar fire protection systems. A list of installations of a similar nature and scope shall 
be provided on request.   

1.15 PIPING SYSTEM LAYOUT 

A. Prepare detailed working drawings that are not larger than the contract documents for the system 
layout in accordance with NFPA #13, "Working Drawings (Plans)."  Show data essential for the 
proper installation of each fire protection sprinkler system per NFPA #13 consisting of floor plans 
(1/8" = 1'-0" minimum), building sections, piping details, and elevations to clearly show pipe routing, 
sprinkler spacings, system water supply, devices, valves, and fittings.   

B. The cover sheet of the shop drawings shall contain a site plan (1" = 50'-0" minimum) that clearly 
shows all fire service main routing with size and type of pipe indicated, fire hydrant locations, fire 
department connection location, devices, valves, and fittings, regardless of who performed the 
underground work. 

C. A graphical scale shall be provided for each floor plan or detail on the shop drawings in accordance 
with NFPA #13, "Working Drawings (Plans)". 

D. The minimum text size on full scale drawings shall be 1/8" high. 

E. The cover sheet of the shop drawings shall clearly state the scope of Contractor’s work, 
Contractor’s exclusions, Contractor’s start point, sprinkler system design criteria, which edition of 
NFPA #13 was used for the sprinkler design, sprinkler system design density, remote area size for 
all occupancies, and current water flow information used in the hydraulic calculations. 

F. Projects that require more than one sheet to show the entire fire protection sprinkler system shall 
require a key plan.   

G. The key plan shall be located in the lower right-hand corner of the drawing, shall identify the 
location of the fire protection sprinkler system that is contained on that sheet, and shall contain a 
reference north arrow. 

H. All sheets shall contain a "Matchline" designation to indicate where the building and fire protection 
sprinkler system continues, even if on the same sheet. 

I. All flexible grooved couplings that are to be installed shall be designated on the drawings and shall 
meet the requirements of NFPA #13 for vertical and horizontal pipe runs. 

J. Sprinklers shall be referred to in the sprinkler legend by the sprinkler identification or model number 
as specifically published in the appropriate agency listing or approval. Trade names or other 
abbreviated designations shall not be allowed. 

1.16 SPRINKLER SYSTEM DESIGN 

A. Hydraulic calculations for the fire protection sprinkler system design are to be based upon the 
area/density method. 

B. Hydraulic calculations for all tree type, looped type, and gridded type sprinkler systems shall be 
performed on a computer utilizing an approved fire protection hydraulics program.   
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C. Tree type sprinkler systems may utilize "Excel" to perform the hydraulic calculations.   

D. Hydraulic calculations performed by hand will not be accepted.    

E. Small rooms (closets, restrooms, etc.) contained within the remote area shall be included in the 
hydraulic calculations.  Omission of small rooms will not be allowed. 

F. 1" piping shall not serve (2) upright or (2) pendent sprinklers unless hydraulic calculations are 
provided to verify the pressure losses associated with multiple flows through 1" pipe.   

G. An equivalent length of 1'-0" shall be added to the hydraulic calculations for each roll groove 
installed on the piping and shall be added to the pipe containing the roll groove. 

H. An equivalent length of pipe for Flexible Piping Serving Pendent Sprinklers (manufacturer’s 
submittal literature) shall be added to the hydraulic calculations, shall be added to the pipe 
containing the Flexible Piping Serving Pendent Sprinklers, and shall be based upon the U.L. listed 
equivalent lengths documented in the manufacturer’s submittal literature. 

I. All changes in piping elevation shall be reflected in the hydraulic calculations at the point in which 
the elevation change occurs.  Adding an accumulated total for elevation at a single point will not be 
allowed. 

J. Hydraulic node numbers shall be unique for each remote area, shall not be duplicated for auxiliary 
remote areas, shall not be duplicated for other sprinkler systems installed as part of this project, 
and shall be shown on the submittal drawings. 

K. Hydraulic node numbers shall be unique for each reference point and only used once per system. 
A common reference point for multiple hydraulic calculations shall only have one hydraulic node 
designation, multiple references to the same hydraulic reference point will not be accepted. 

L. An equivalent "K-factor" for sprinkler drops or sprigs (stub-ups) will not be acceptable. The actual 
"K-factor" of the sprinkler, associated lineal pipe footage, equivalent lineal footage for associated 
pipe fittings, and elevations shall be part of the main body of the hydraulic calculations. Separate 
one-line calculations to determine an equivalent "K-factor" that is inserted into the hydraulic 
calculations will not be acceptable.  

1.17 REQUIREMENTS FOR PIPING SERVING ELEVATOR AND ELEVATOR MACHINE ROOMS 

A. Provide a control valve for piping serving elevator pits and elevator mechanical rooms (if 
applicable).   

B. The control valve piping shall also contain an auxiliary drain outlet with a ball valve.   

C. The drain discharge shall be piped to an acceptable location and shall not terminate in the wall.   

D. The control valve piping serving elevator pits and elevator mechanical rooms (if applicable) shall be 
concealed in an interior wall within a recessed access door. 

PART 2 - PRODUCTS 

2.1 ABOVEGROUND PIPING SYSTEMS 

A. Provide fittings for changes in direction of piping and for connections.  Make changes in piping 
sizes through tapered reducing pipe fittings and perform all welding in the shop.  Bushings and field 
welding will not be permitted.   

B. Conceal all piping in areas with suspended and hard ceilings. 
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C. All fire protection system drain pipe and fittings installed outside of the building’s thermal envelope 
shall be galvanized. 

D. All fire protection system components, devices, and materials installed as part of this project shall 
be new. 

E. All fire protection system components and devices shall be domestically manufactured. 
Imported components will not be allowed. 

2.2 SPRINKLER PIPE AND FITTINGS 

A. All above-ground wet pipe automatic sprinkler system pipe and fittings shall meet the following 
criteria: 
1. Threaded: Black steel pipe Schedule 40.  Piping with a lesser schedule value (thinner walled 

pipe i.e., "Dyna-Thread", XL, Schedule 10, or other Schedule 40 "Replacement" pipe) will 
not be allowed for threaded or cut groove connections regardless of the corrosion resistance 
ratio. 

2. Roll Grooved: Black steel pipe either having a minimum wall thickness in accordance with 
Schedule 10, Schedule 40, or U.L. listed or Factory Mutual Global approved pipe having a 
U.L. corrosion resistance ratio equal to or greater than 1.0. 

3. Grooved Fittings and Couplings: All grooved fittings and couplings shall be manufactured to 
ASTM A536 requirements for ductile iron castings. The couplings shall consist of two ductile 
iron housing segments with an elastomer pressure responsive gasket and zinc electroplated 
bolts and nuts.  

a. Rigid Style Grooved Couplings: All rigid style couplings shall consist of housings 

casted with an offset, angle pattern bolt pads to provide rigidity and system support. 

The coupling installation shall be complete at visual, pad–to-pad offset contact.  Rigid 

couplings that require exact gapping of bolt pads at specified bolt torques are not 

permitted. Grooved couplings that are "Installation-Ready" for direct stab installation 

without field disassembly are acceptable.  

b. Flexible Style Grooved Couplings: All flexible style couplings shall consist of housings 

casted with parallel pattern bolt pads to provide flexibility for vibration attenuation, 

stress relief, or seismic movement. The coupling installation shall be complete at 

visual, pad–to-pad contact.  Flexible couplings that require exact gapping of bolt pads 

at specified bolt torques are not permitted. Grooved couplings that are "Installation-

Ready" for direct stab installation without field disassembly are acceptable.  

c. Gaskets: All gaskets for wet pipe sprinkler systems shall be Grade "E" Type "A" 

EPDM. All gaskets installed in areas with high ambient temperatures shall be Grade 

"EHP" EPDM. 

d. All grooved couplings and fittings shall be the products of a single manufacturer. 
4. All fire protection piping and fittings (above-ground) shall be threaded, grooved, flanged, or 

welded fittings.  The use of plain end, lock-type, friction type, compression type, or any other 
type of fitting that is plain end ("prepared end", "polished end", beveled end, "FIT" end such 
as Victaulic "FIT", Gruvlok "Sock-It", Victaulic "Pressfit") is not permitted. 

5. Welded Outlets and Drilled Outlets for Mechanical Tees: Use outlets for main, branch line, 
arm-overs, drops, and sprigs only and shall be U.L. listed or Factory Mutual Global 
approved.  Welded outlets with grooved ends shall have a nominal diameter equal to or 
smaller than the pipe to which they are attached.  Welded outlets with threaded ends and 
drilled outlets for mechanical tees shall have nominal size outlets at least one pipe diameter 
smaller than the pipe to which they are attached. 
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6. Supply Piping From the Flange Above Finished Floor to the Backflow Preventer: Provide 
cement mortar lined Class 52 ductile iron piping. If acceptable by the Authority Having 
Jurisdiction, provide AWWA standard bell and spigot Class 150 ductile iron piping, type 304 
or 316 stainless steel piping or type K roll grooved drawn copper tubing may be installed.  All 
fittings shall be U.L listed or F.M. approved for fire protection installations, shall utilize full 
flow standard radius fittings, and shall match the type of underground piping to be installed. 
Fittings certified per NSF/ANSI 61 are acceptable. 

7. Approved manufacturers are as follows: 

a. Black and Steel Pipe: AMS Tube Corporation, Bull Moose Tube Company, Charlotte 

Pipe and Foundry Company, North West Pipe and Casing, State Pipe and Supply 

Company, Wheatland Tube Company, Youngstown Tube, or prior approved equal. 

b. Threaded Products: Anvil International, Ward, Youngstown Tube, or prior approved 

equal.  

c. Grooved Products: Gruvlok, Tyco, Victaulic, or prior approved equal. 

d. Factory Segmentally Welded Grooved Products: Iowa Fittings, TexLine, Victaulic, or 

prior approved equal. 

e. Flanged Products: American Cast Iron Pipe Company, Anvil International, Merit 

Manufacturing (Mueller), Trinity Valley Iron & Steel Company, Pacific Coast Flange 

Incorporated, Tyler Pipe, Union Foundry Company, U.S. Pipe and Foundry Company, 

Ward, or prior approved equal. 

f. Welded outlets: Anvil International, Island Fitting, Merit Manufacturing (Mueller), NAP 

(North Alabama Pipe Corporation), Ward, or prior approved equal. 

g. Stainless Steel Fittings: Anvil International, Greensboro Pipe Company, Merit Brass, 

Victaulic, or prior approved equal. 

h. Stainless Steel Pipe: Alaska Copper and Brass, American Pipe and Supply, 

Greensboro Pipe Company, Merit Brass, or prior approved equal. 

2.3 FIRE SPRINKLERS 

A. Provide commercial sprinklers with a release mechanism meeting the requirements of NFPA #13 
for thermal sensitivity and temperature rating.   

B. Extended coverage sprinklers will be allowed, but it will be the Fire Protection Sprinkler System 
Contractor’s responsibility to assure proper implementation. 

C. Extended coverage sprinklers will not be allowed in areas requiring sprinkler head guards unless a 
U.L. listed or Factory Mutual Global approved sprinkler head guard is available.   

D. Provide white finished semi-recessed sprinklers with escutcheons of matching finish in acoustical 
ceiling tile ceilings. 

E. Provide white finished semi-recessed sprinklers with escutcheons of matching finish in soffits or 
other gypsum wallboard ceilings that do not contain surface mounted light fixtures. 

F. Provide white finished pendent sprinklers with 2-piece escutcheons of matching finish in rooms that 
contain entire gypsum wallboard ceilings containing surface mounted light fixtures where 
obstruction rules cannot be met. 

G. Provide quick-response white finished institutional style pendent sprinklers where indicated on the 
criteria drawings  

H. Provide white finished semi-recessed horizontal sidewall sprinklers with escutcheons of matching 
finish in walls of normally occupied rooms or in rooms that are finished and painted, where sidewall 
sprinklers are to be utilized. 

I. Provide concealed sprinklers with black flat cover plates in wood ceilings of Training Building. 
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J. Provide black finished semi-recessed dry style sprinklers (pendent or sidewall) with escutcheons of 
matching finish for all exterior dry barrel sprinkler installation locations such as under exterior 
canopies. 

K. In lieu of rigid connections to dry sprinklers, flexible dry sprinklers may be used consisting of the 
following qualities: 
1. Provide chrome finished semi-recessed dry style sprinklers (pendent or sidewall) with 

escutcheons of matching finish for all installation locations. 
2. The sprinkler shall provide a vertical or horizontal flexible connection with a bend radius to 

2”, and allow for up to 4 bends.  
3. The product shall consist of a braided type 300 stainless steel corrugated flexible hose with 

a swivel type branch line threaded connection, EPDM gasket seal, with PTFE-coated 
Beryllium Nickel and stainless-steel spring-seal assembly.  

4. The flexible dry sprinkler and bracket system shall be U.L. listed or Factory Mutual Global 
approved for sprinkler services to 175 p.s.i. 

L. Provide bronze uprights in exposed areas (no ceilings) and in ceiling voids. 

M. Provide corrosion-resistant sprinklers in Kitchen Areas, under exterior roofs and overhangs, or as 
required by NFPA #13. 

N. The Fire Protection Sprinkler System Contractor shall provide intermediate temperature sprinklers 
for all locations required by NFPA #13 to be of ordinary temperature rating thereby reducing the 
necessity for multiple temperature ratings of sprinklers to be installed. 

O. Provide sprinkler head guards on exposed piping installed at an elevation less than 8'-0", or in 
areas subject to mechanical damage.   

P. All sprinkler head guards shall be specifically listed for the sprinkler in which they are protecting.   

Q. Approved manufacturers are as follows: 
1. Sprinklers: Reliable, Tyco, Victaulic, Viking, or prior approved equal. 
2. Sprinkler Guards: Reliable, Tyco, Victaulic, Viking, or prior approved equal. 

2.4 SPARE SPRINKLER CABINET 

A. Provide a metal cabinet for the storage of spare sprinklers and sprinkler wrenches (adjacent to the 
sprinkler riser) for each building receiving a fire protection sprinkler system.   

B. The number and types of extra sprinklers shall be as specified in NFPA #13 with one sprinkler 
wrench being provided for each type of sprinkler installed. 

C. Spare sprinkler wrenches from the sprinkler manufacturer shall be provided by the Fire Protection 
Sprinkler System Contractor.  

D. Spare sprinkler wrenches or other means of removing sprinklers (crescent wrenches for example) 
that are not approved by the sprinkler manufacturer shall not be provided. 

2.5 BACKFLOW PREVENTER 

A. Provide a letter of certification to the Owner after testing.   

B. The backflow preventer type shall conform to local water purveyor requirements. 

C. The backflow preventer shall be a double check valve assembly style made from cast iron or 
fabricated stainless-steel body consisting of (2) independent check valves, (2) OS&Y or butterfly 
shut-off valves, and (4) ball type test cocks. 
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D. The backflow preventer shall conform to U.L., Factory Mutual Global, FCCC, and HR flow rate with 
maximum velocity across the backflow preventer of 16 feet per second. 

E. The backflow preventer type and installation configuration shall be listed in the "Backflow 
Prevention Assemblies Approved for Installation in Washington State" from the Washington State 
Department of Health. 

F. Provide backflow preventer assembly with a permanently installed water pressure gauge with a ball 
valve on the supply side and discharge side of the assembly. 

G. Approved manufacturers are as follows: 
1. Backflow Preventers: Ames, Conbraco, Watts, Wilkins, or prior approved equal. 

2.6 HOSE VALVES FOR FULL FORWARD FLOW TESTING OF THE BACKFLOW PREVENTER 

A. Provide full forward flow testing hose valves approximately 2'-0" to 4'-0" above the finished grade in 
a location on the exterior wall. 

B. Provide downstream of the backflow prevention assembly either 2½" angled hose valves or  
2½" straight pattern hose valves for full forward flow testing of the backflow preventer. 

C. Provide (1) 2½" hose valve for each 250 g.p.m. of system demand. 

D. Provide a brass valve body with brass internal parts, natural rubber seal, ductile iron hand wheel, 
2½" National Pipe Thread by male hose thread outlet. 

E. Provide each hose valve with a cap and chain. 

F. Valve shall be rated for a working pressure of at least 300 p.s.i. 

G. Approved manufacturers are as follows: 
1. Hose Valves:  Croker, Elkhart, Guardian, Nibco, Potter Roemer, Powhattan, or prior 

approved equal. 

2.7 VALVES 

A. Provide valves of types approved for fire service in accordance with NFPA #13.   

B. Control valves for fire protection systems shall be either NRS, OS&Y or butterfly style.   

C. All butterfly style valves shall be provided with an integral tamper switch and weatherproof actuator. 

D. All butterfly style valves shall either have: 
1. A "resilient seated" or "rubber seated" concentric design. The stem and disc are centered in 

the seat of the valve, all of which are centered in the body of the valve. 
2. A pressure responsive seat with stem that is offset from the disc centerline to provide 

complete 360-degree circumferential seating. 

E. Provide a valve with an integral tamper switch to piping for sprinklers serving elevator pits and 
elevator mechanical rooms (if applicable). The valve shall be installed at an elevation 
approximately 5’-0” above finished floor. 

F. Check valves shall be grooved or flanged clear opening spring assisted swing-check type for 
vertical or horizontal installation of sizes 2½” and larger (butterfly style check valves are not 
allowed). 

G. Gate valves shall open by counterclockwise rotation. 
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H. Provide a normally closed butterfly valve on the piping utilized for full forward flow testing of the 
backflow preventer. A valve that is normally open in which the wiring of the integral tamper switch 
is reversed for a normally closed position will not be allowed. The integral tamper switch shall be 
listed for monitoring of the valve in a closed position such that the slightest opening of the valve will 
send a signal to the fire alarm system. 

I. Approved manufacturers are as follows: 
1. Butterball Valves: Milwaukee, Nibco, Victaulic, or prior approved equal. 
2. Butterfly Valves: Anvil International (Gruvlok), McWane (Kennedy), Nibco, Tyco, Victaulic, or 

prior approved equal. 
3. Ball Valves: Anvil International, Milwaukee, Nibco, United Brass, Victaulic, Watts, or prior 

approved equal. 
4. Check Valves: Anvil International (Gruvlok), Reliable, United Brass, Victaulic, Viking, or prior 

approved equal. 
5. N.R.S. Gate Valves: McWane (Kennedy), Mueller, Nibco, Victaulic, Wilkins, or prior 

approved equal. 
6. OS&Y Gate Valves: AVK, McWane (Kennedy), Mueller, Nibco, Victaulic, Wilkins, or prior 

approved equal. 

2.8 SHOTGUN RISER ASSEMBLIES 

A. Provide a Shotgun Riser Assembly consisting of a main drain valve, flow switch, pressure gauge, 
and all accessories for a code compliant fire protection riser.  

B. A shop fabricated piece of pipe containing welded outlets (for the required components) will be 
acceptable. 

C. Approved manufacturers are as follows: 
1. Shotgun Riser Assemblies: Reliable, Tyco, Victaulic, Viking, or prior approved equal. 

2.9 FLOW SWITCH (RISER) 

A. The flow switch shall be vane type with a pipe saddle and cast aluminum housing.  

B. The electro-mechanical device shall include a flexible, low-density polyethylene paddle conforming 
to the inside diameter of the fire protection pipe. 

C. The flow switch shall sense water movements and be capable of detecting a sustained flow of  
10 g.p.m. or greater.   

D. The flow switch shall contain a retard device adjustable from 0 to 90 seconds to reduce the 
possibility of false alarms caused by transient flow surges and shall be set to actuate the local 
alarm device in 60 seconds or less. 

E. The flow switch shall contain (2) sets of single pole / double throw (SPDT) Form “C” contacts for 
the automatic transmittal of an alarm over the facility fire alarm system. 

F. The flow switch shall be tamper resistant and shall be equipped with a silicone rubber gasket to 
assure a positive water seal and a dustproof cover to seal the flow switch mechanism from dirt and 
moisture. 

G. Do not install the flow switch within 6” of a fitting that changes direction of the water flow or within 
24” of a valve or drain. 

H. The flow switch is to be installed by the Fire Protection Sprinkler System Contractor and wiring of 
the flow switch is be performed by the electrical Contractor.   
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I. Approved manufacturers are as follows: 
1. Flow Switches: Potter Electric, System Sensor, or prior approved equal. 

2.10 TAMPER SWITCHES 

A. Provide tamper switches that are suitable for mounting to the type of control valve to be supervised 
either in the open or closed position. 

B. The tamper switch shall contain (1) set of single pole / double throw (SPDT) Form “C” contacts 
arranged to transfer upon opening or closing of the valve of more than two rotations of the valve 
stem. 

C. Tamper switches shall be tamper resistant and shall be provided for all control valves, backflow 
preventer valves, post indicating valves, or any other valve used for system shutdown.   

D. Approved manufacturers are as follows: 
1. Tamper Switches: Potter Electric, System Sensor, or prior approved equal.  

2.11 INSPECTOR’S TEST CONNECTION 

A. Provide test connections approximately 6 feet above the floor for each sprinkler system or portion 
of each sprinkler system equipped with an alarm device.   

B. All inspectors’ test connection drain discharges shall be piped down the wall to an elevation 
approximately 6” above exterior grade before penetrating the exterior wall.  

C. Provide test connection discharge piping to a location where the discharge will be readily visible 
and where water may be discharged without property damage.   

D. All drain pipe and fittings outside of the building’s thermal envelope shall be hot dipped galvanized 
and the drain discharge shall terminate with a down turned 45° elbow and a galvanized cast-iron 
wall plate.  

E. Exterior discharge shall be placed to minimize impacts on landscaping features and coordinated 
with the General Contractor and building Owner. 

F. Provide a sight glass when the inspectors test discharge cannot be readily visible. 

G. The Inspector’s test discharge orifice shall be a smooth bore corrosion resistant orifice giving a flow 
equivalent to one sprinkler of a type having the smallest orifice installed on that system.   

H. The inspector’s test discharge shall be piped down to discharge just above exterior grade level.   

I. Any inspector’s test connection that discharges in landscaped areas or locations in which damage 
to owner property will occur shall be provided with a concrete splash block. 

2.12 COMBINED INSPECTOR’S TEST AND DRAIN ASSEMBLY 

A. The inspector’s test connection and the main drain (or auxiliary drain) valve may be combined into 
a listed unit that performs both functions.  

B. The assembly shall be capable of providing a discharge flow equivalent to one sprinkler of a type 
having the smallest orifice installed on that system or full flow equivalent to the pipe size serving 
the assembly.  

C. The assembly shall also contain a sight glass that allows for visual verification of water flow.  

D. The combined inspector’s test and drain discharge shall be piped down the wall to an elevation 
approximately 6” above exterior grade before penetrating the exterior wall.  
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E. All drain pipe and fittings outside of the building’s thermal envelope shall be hot dipped galvanized 
and the drain discharge shall terminate with a down turned 45° elbow and a galvanized cast-iron 
wall plate.  

F. Exterior discharge shall be placed to minimize impacts on landscaping features and coordinated 
with the General Contractor and building Owner.   

G. The combined inspector’s test and drain (main or auxiliary) discharge shall not terminate on the 
roof or on the roof of a building overhang.  

H. The combined inspector’s test and drain discharge assembly shall be piped down to discharge just 
above exterior grade level.  

I. The piping shall be located inside a wall or vertical shaft in finished areas. 

J. Any combined inspector’s test and drain assembly that discharges in landscaped areas or locations 
in which damage to owner property will occur shall be provided with a concrete splash block. 

K. Approved manufacturers are as follows: 
1. Combined Inspector’s Test and Drain Assemblies: AGF Manufacturing, FPPI (Sure-Test), 

Victaulic (TestMaster II), or prior approved equal. 

2.13 DRAINS 

A. Provide main drain discharge piping to a safe point outside the building. 

B. Auxiliary drain valves installed in finished areas shall be recessed in the wall and provided with a 
lockable access door.   

C. Coordinate all drain locations with the General Contractor and building Owner.   

D. All drain pipe and fittings outside of the building’s thermal envelope shall be hot dipped galvanized 
and the drain discharge shall terminate with a down turned 45° elbow and a galvanized cast-iron 
wall plate.  

E. Exterior discharge shall be placed to minimize impacts on landscaping features and coordinated 
with the General Contractor and building Owner. 

F. Termination of main drains or auxiliary drains that allow the discharged water to flow across 
concrete, asphalt, roof, building overhang roof, gutter, or other finished material will not be allowed. 

G. Any drain that discharges in landscaped areas or locations in which damage to owner property will 
occur shall be provided with a concrete splash block. 

2.14 FLEXIBLE PIPING SERVING PENDENT SPRINKLERS  

A. If the Fire Protection Sprinkler System Contractor chooses to, provide flexible piping assemblies for 
drops to pendent sprinklers that are U.L. listed or Factory Mutual Global approved for use in fire 
protection sprinkler systems to 175 p.s.i.  

B. The flexible pipe assembly shall utilize braided type 304 stainless steel flexible hose with factory 
installed zinc plated steel adapters (1” Male Pipe Thread (MPT) or grooved for connection to the 
sprinkler system piping and ½” or ¾” Female Pipe Thread (FPT) for connection of the sprinkler) 
that are fully welded or use of compression fittings to form a single unit.  

C. The flexible piping unit shall be held securely to acoustical ceiling assemblies by using one of the 
following: 
1. Mounting brackets that attach to the ceiling runners and utilizes self-tapping screws though 

each side of the mounting bracket to the ceiling runner. 
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2. Tube steel cross member that is secured to the ceiling runner with clips having set screws.   

D. The flexible piping assembly shall be held securely to gypsum wallboard ceilings by securing the 
mounting bracket with four self tapping screws (two on each end) into the metal or wood stud 
ceiling framing members.   

E. Flexible piping serving pendent sprinklers shall be installed in accordance with the documented 
manufacturers literature in regards to bend radius and number of bends allowed based upon the 
length of the flexible piping assembly. 

F. Approved manufacturers are as follows:  
1. Flexible Piping Serving Pendent Sprinklers: Easyflex, FlexHead, Vic-Flex (Victaulic), or prior 

approved equal. 

2.15 PIPE HANGERS 

A. Hanger components that attach directly to sprinkler piping or the building structure shall be U.L. 
listed or Factory Mutual Global approved.  

B. Hanger components shall be connected directly to major frame members (Rigid Frames, CMU, 
Girder Trusses, etc.) wherever possible with connections to secondary framing members (joists, 
purlins, etc.) being made only when necessary and shall be coordinated with the Structural 
Engineer. 

C. Hangers shall not attach directly to metal decking without exception, unless the metal deck is 
provided with a concrete topping. 

D. All C-clamp type hangers shall be fitted with retainer straps. 

E. Hangers consisting of a hanger ring, all thread rods, and a hanger ring attached to a pipe at a 
higher elevation will not be allowed. 

F. All pipe stands shall be constructed of a minimum 2” diameter schedule 40 steel pipe. 

G. Post-installed concrete anchors shall have passed the ACI 355.2 cracked concrete test. 

H. Approved manufacturers are as follows: 
1. Hangers: Afcon (Anvil International), Erico (nVent), PHD, Tolco (Eaton), or prior approved 

equal. 
2. Attachments: Hilti, ITW Ramset, Powers Fastening Innovations, Simpson Manufacturing 

Company, ITW (Sammy), DeWalt (HangerMate), or prior approved equal. 

2.16 SEISMIC BRACING COMPONENTS 

A. Seismic braces shall be connected directly to major frame members (Rigid Frames, CMU, Girder 
Trusses, etc.) wherever possible with connections to secondary framing members (joists, purlins, 
etc.) being made only when necessary and shall be coordinated with the Structural Engineer. 

B. Seismic braces shall not attach directly to metal decking without exception unless the metal deck is 
provided with a concrete topping. 

C. Post-installed concrete anchors shall have passed the ACI 355.2 cracked concrete test. 

D. Approved manufacturers are as follows: 
1. Seismic Braces: Afcon (Anvil International), Erico (nVent), Tolco (Eaton), or prior approved 

equal. 
2. Attachments: Hilti, ITW Ramset, Powers Fastening Innovations, Simpson Manufacturing 

Company, ITW (Sammy), DeWalt (HangerMate), or prior approved equal. 
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2.17 PRESSURE RELIEF VALVES 

A. Each system riser shall be provided with a pressure relief valve not sized less than ½” in size. 

B. The pressure relief valve shall be cast bronze with a rough brass finish. 

C. The pressure relief valve shall be set to operate at a minimum pressure of 175 p.s.i. or 10 p.s.i. in 
excess of the maximum system pressure, whichever is greater. 

D. In lieu of a pressure relief valve, an auxiliary air reservoir listed for fire protection use that can 
absorb pressure increases can be provided. 

E. Approved manufacturers are as follows: 
1. Pressure Relief Valves: AGF Manufacturing, Bermad (Victaulic), Watts, or prior approved 

equal. 

2.18 WATER PRESSURE GAUGES 

A. Each system shall have permanently installed stainless steel pressure gauges to provide visual 
supervision of the water pressure.  

B. Each water pressure gauge shall be provided with a ball valve for easy water pressure gauge 
replacement without shutting down the system. 

C. Provide a minimum 3½” diameter pressure gauge with a ¼” national pipe thread connection. 

D. The pressure gauge shall have an accuracy of 3-2-3% over the range of the gauge per  
ASME B40.100 (3% over the first ¼ of the gauge range, 2% over the middle ½ of the gauge range, 
and 3% over the last ¼ of the gauge range).  

E. The pressure gauge shall be calibrated to register up to a maximum of 300 p.s.i. for static water 
pressures less than 175 p.s.i. and a minimum of 50 p.s.i. above static water pressure when the 
static water pressure exceeds 175 p.s.i. 

F. Provide a water pressure gauge in the following locations at a minimum. 
1. Supply side of the backflow preventer check valves to read the system supply pressure. 
2. Discharge side of the backflow preventer check valves to read the pressure drop across the 

backflow assembly. 
3. On the system riser above all check valves or alarm valves to read the system pressure. 

G. Approved manufacturers are as follows: 
1. Water Pressure Gauges: Argco, Ashcroft, Moeller Instrument Company Inc., Potter Roemer, 

Reliable, US Gauge Products, Victaulic, Wika, or prior approved equal. 

2.19 AUTOMATIC AIR VENTS 

A. Provide an automatic float type air vent to reduce the amount of trapped air within all wet pipe 
based automatic fire protection sprinkler systems. 

B. Provide a ball valve in an accessible location between the system piping and the automatic air vent 
to facilitate maintenance of the automatic air vent. 

C. An automatic air vent shall be installed at a high point of the system piping for each wet-pipe 
sprinkler system installed. 

D. The Fire Protection Sprinkler System Contractor shall determine the exact location of the automatic 
air vents based upon the piping layout indicated on the Fire Protection Sprinkler System 
Contractor’s shop drawings. 
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E. Where automatic air vents may discharge water, the automatic air vent discharge shall not 
terminate in the building (except models than cannot emit water).  

F. The automatic air vent discharge shall be piped down to discharge just above exterior grade level.  

G. If discharging to the exterior of the building is not practical, the Fire Protection Sprinkler System 
Contractor shall provide sketches that identify the proposed interior discharge location to the 
Architect/Engineer for approval prior to the Fire Protection Sprinkler System Contractor performing 
the work. 

H. Approved manufacturers are as follows: 
1. Automatic Air Vents: AGF, Engineered Corrosion Solutions, Potter, South-Tek, Metraflex, or 

prior approved equal. 

2.20 ACCESS DOORS 

A. Provide access doors for the following components: 
1. Auxiliary drain valves installed in finished areas. 
2. Control valves serving sprinklers in elevator pits. 
3. Control values serving sprinklers in elevator machine / mechanical rooms (if applicable).  

B. Access doors shall be installed at an elevation approximately 5'-0" above finished floor.   

C. Access doors in rated walls shall be fire rated with 2" of insulation sandwiched between an inner 
and outer door panel.  

D. Access doors in non-rated walls are not required to be fire rated. 

E. The access doors shall be cold rolled steel and constructed with a minimum 18-gauge frame and 
an 18-gauge door panel minimally.   

F. Access doors shall be a minimum of 9" X 9" in size for auxiliary drain valves. 

G. Access doors shall be a minimum of 12" X 12" in size for control valve loops. 

H. Access doors shall mount flush to the finished wall and are not allowed to be surface mounted, 
unless the wall is CMU or concrete.   

I. Access doors shall be U.L. listed or Factory Mutual Global approved and shall have a hinge, key 
operated lock, and a baked-on primer coating.   

J. Approved manufacturers are as follows:  
1. Access Doors: Acudor, Elmdor, Greenheck, JL Industries, Nystrom, or prior approved equal. 

2.21 WALL PLATES 

A. Provide a split hinge type metal plate or split plastic plate for piping passing through walls, floors, 
platforms, and ceilings installed in exposed spaces.   

B. Wall plates shall either be chrome plated or paintable white finish. 

C. Wall plates installed on the exterior of the building shall be galvanized cast-iron. 

2.22 OVERSIZED ESCUTCHEON TRIM RINGS 

A. The Fire Protection Sprinkler System Contractor shall provide oversized escutcheon trim rings to 
conceal the suspended acoustical tile ceiling system penetrations that are oversized to meet the 
requirements of the International Building Code (IBC) and ASCE 7. 
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B. The oversized escutcheon trim rings shall be the same finish as the sprinkler and escutcheon in 
which it is to be installed.  

C. The oversized escutcheon trim rings shall be made of cold rolled steel to maintain the fire ratings. 
Plastic or other materials will not be allowed. 

D. The oversized escutcheon shall be recessed in the middle where the sprinkler escutcheon sits to 
create a flat profile. Oversized escutcheon rings that are not recessed in the middle will not be 
allowed. 

E. Approved manufacturers are as follows: 
1. Oversized Escutcheon Trim Rings: Fire Lock (Victaulic), or prior approved equal. 

2.23 LIST OF SPRINKLERS 

A. The Fire Protection Sprinkler System Contractor shall provide a typed list of all sprinklers installed 
in the project per the requirements of NFPA #13.  

B. The typed list shall be placed within the spare sprinkler cabinet and shall identify each  
sprinkler-by-Sprinkler Identification Number, manufacturer, model, orifice, deflector type, thermal 
sensitivity, and pressure rating.  

C. The typed list shall also provide a general description, the quantity of each type of sprinkler 
provided within the spare sprinkler cabinet, and the date the list was generated. 

2.24 IDENTIFICATION SIGNS 

A. Provide a permanently marked metal or engraved rigid plastic identification sign with proper 
lettering and secured with corrosion resistant wire, chain, or other approved methods for all control 
valves, drain valves, inspector’s test valves, and fire department connection zones in accordance 
with NFPA #13. 

2.25 HYDRAULIC SIGNS (PLACARDS) 

A. Each sprinkler system riser shall have the NFPA #13 required hydraulic sign placed near the 
control valve that is permanently marked and made either of weatherproof metal, rigid plastic or 
weatherproof tyvek.  

B. The hydraulic sign shall be permanently secured with corrosion resistant wire, chain, or adhesive 
backing.  

C. The hydraulic sign shall identify the location of the design area, discharge density, design area 
size, system demands at the base of riser, hose stream allowances, current water flow information, 
auxiliary design parameters (densities and areas) associated with the system installed, and the 
name of the installing Fire Protection Sprinkler System Contractor.  

2.26 GENERAL INFORMATION SIGNS (PLACARDS) 

A. Each sprinkler system riser shall have the NFPA #13 required general information sign placed near 
the control valve that is permanently marked and made either of weatherproof metal, rigid plastic or 
weatherproof tyvek.  

B. The general information sign shall be permanently secured with corrosion resistant wire, chain, or 
adhesive backing.  
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C. The general information sign shall identify the name and location of the facility protected, flow test 
data, location of all auxiliary drains and low point drains, original results of main drain flow test, 
name of installing Fire Protection Sprinkler System Contractor or designer, and the indication of 
presence or location of anti-freeze or other auxiliary systems. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Installation, workmanship, fabrication, assembly, erection, examination, inspection, and testing 
shall be in accordance with NFPA #13, except as modified herein.   

B. All piping and fittings installed prior to the backflow preventer are considered part of the potable 
water system and shall be required to be of a type that maintains a clean and rust-free potable 
system (NSF/ANSI 61).  The use of black and galvanized pipe and fittings on the potable waterside 
of the backflow preventer will not be allowed. Galvanized fittings specifically certified  
per NSF/ANSI 61 are acceptable.  

C. Cutout disks that are created when cutting in a flow switch shall be secured with nylon zip ties or 
metal wiring to the flow switch that the cutout disk was cut. 

D. Cutout disks that are created when cutting in mechanical tee type outlets shall be secured with 
nylon zip ties or metal wiring near the location from which the cutout disk was cut. 

E. Grooved couplings and fittings shall be installed in accordance with the manufacturer’s 
recommendations.  Grooved ends shall be clean and free from indentations, projections, and roll 
marks in the area from the pipe end to the groove.  Grooved coupling gaskets shall be molded and 
produced by the coupling manufacturer. 

F. The Fire Protection Sprinkler System Contractor shall remove and replace any piping joints 
deemed improperly installed or show signs of leakage. 

G. The Fire Protection Sprinkler System Contractor shall remove and replace any piping that has been 
damaged upon installation and shows signs of being bent, warped, or dented. 

H. Do not install sprinklers that have been dropped, damaged, show signs of corrosion, show signs of 
foreign matter buildup, show signs of a cracked glass bulb, or show a visible loss of fluid. 

I. The glass bulb protector shall remain in place until the sprinkler is completely installed.  The Fire 
Protection Sprinkler System Contractor shall remove the glass bulb protector by hand after 
installation and prior to the sprinkler system being placed in service. The use of tools or devices to 
remove the glass bulb protector is not allowed. 

J. Install piping straight and true to bear evenly on hangers and supports.  Hangers for piping to 
attach to structural members with no hanger being attached to acoustical ceiling tiles or gypsum 
wallboard ceilings.   

K. All sprinklers installed to protect the area under ductwork or similar obstructions shall be restrained 
from lateral movement. 

L. Ends of new piping and existing piping affected by the Fire Protection Sprinkler System 
Contractor's operations shall be thoroughly cleaned of water, cutting oil, and foreign matter. Keep 
piping systems clean during installation and prevent entry of foreign matter.  Inspect all piping 
before placing into position for foreign matter and remove as necessary.   

M. All piping in finished areas shall be installed concealed above the ceiling space unless specifically 
noted otherwise. 
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N. In rooms with exposed structure, the fire protection sprinkler system piping shall be installed as 
tight to structure as possible and shall be installed to minimize piping offsets. 

O. Any portion of the sprinkler system that is not indicated on the contract documents to be installed 
exposed shall be addressed in writing with sketches (prior to the piping being fabricated or 
installed) to the Architect and Engineer to evaluate.   

P. Install piping at such heights and in such a manner so as not to obstruct any portion of windows, 
doorways, passageways, or lights.  Coordinate installation of piping with all trades (mechanical, 
electrical, plumbing, and structural) to avoid conflicts and offset piping as required to clear any 
interferences that may occur. 

Q. Install piping at such heights and in such a manner so as not pose hazards to normal walking head 
heights, impact the minimum clear height requirements or present tripping hazards. 

3.2 CEILING SYSTEM PENETRATIONS 

A. All pendent sprinklers installed in ceiling systems shall meet the requirements of the International 
Building Code (IBC) and ASCE 7 by one of the following options: 
1. Oversized suspended acoustical tile ceiling system penetrations shall be required on all 

hard-piped pendent sprinklers installed in suspended acoustical tile ceiling systems. The 
oversized suspended acoustical tile ceiling system penetration shall have a 1" annular space 
around the suspended acoustical tile ceiling penetration that will allow free movement of at 
least 1" in all directions. 

2. Tight suspended acoustical tile ceiling system penetrations shall be allowed when a swing 
joint is installed at the top of the sprinkler drop that can accommodate 1" of ceiling 
movement in all directions. 

3. Tight suspended acoustical tile ceiling system penetrations shall be allowed when Flexible 
Piping Serving Pendent Sprinklers is installed that can accommodate 1" of ceiling movement 
in all directions 

4. Tight suspended acoustical tile ceiling system penetrations shall be allowed when the 
sprinkler system and suspended acoustical tile ceiling system are tied together as an integral 
unit and evaluated by a registered design professional hired by the Fire Protection Sprinkler 
System Contractor.  

3.3 RESTRAINT OF SPRINKLER SYSTEM BRANCH LINES 

A. Sprinkler system branch lines shall be laterally restrained at intervals not exceeding those specified 
in Table 9.3.6.4(a) of NFPA #13 and are based upon the branch line diameter and the seismic 
coefficient value of Cp. 

B. Branch Line Restraint shall not attach directly to metal decking without exception unless the metal 
deck is provided with a concrete topping. 

C. Means of providing branch line restraint shall comply with NFPA #13. 

3.4 SPRINKLER PROTECTION OF EXTERIOR OVERHANGS AND CANOPIES 

A. Provide sprinkler protection beneath all attached exterior overhangs and canopies that exceed 4'-0" 
in depth in which any member that comprises the exterior overhang and canopy is of combustible 
construction (entire canopy construction, not just exposed surface). 

B. Provide sprinkler protection beneath all exterior overhangs and canopies that exceed 2'-0" in depth, 
where the area underneath the exterior overhang and canopy is used for the storage or handling of 
combustibles regardless of the construction type. 

C. Provide sprinkler protection inside all exterior overhangs and canopies comprised of combustible 
construction and the clear space between framing members exceeds 6" in height. 
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D. Provide sprinkler protection inside and beneath all exterior overhangs and canopies required by the 
local Authority Having Jurisdiction and as indicated on the contract documents. 

3.5 PURITY TESTING OF PIPING INSTALLED BEFORE BACKFLOW PREVENTION DEVICE 

A. Disinfect the new potable water piping affected by the Fire Protection Sprinkler System 
Contractor's operations in accordance with the health authority, water purveyor having jurisdiction, 
AWWA C651, and AWWA C652.   

B. Exercise caution when mixing chlorine disinfectant solutions.   

C. Fill piping systems or piping affected by the Fire Protection Sprinkler System Contractor’s 
operations with solution containing a minimum of 50 parts per million of chlorine and allow solution 
to stand for minimum of 24 hours or use a solution containing a minimum of 200 parts per million of 
chlorine and allow solution to stand for minimum of 3 hours.   

D. Following the required standing time, the piping shall be flushed with clean potable water until the 
maximum residual chlorine content is not greater than that of the domestic water supply or 0.2 part 
per million.   

E. Have a certified laboratory analyze the results from two consecutive satisfactory bacteriological 
samples and submit these results prior to the piping being placed into service.   

F. Purity testing of piping supplied by non-potable water sources will not be required. 

3.6 PREPARATION OF SPRINKLER PIPING FOR PAINTING IN EXPOSED AREAS 

A. The Fire Protection Sprinkler System Contractor shall clean the exterior surface to the sprinkler 
piping that is to be painted.  The piping shall be cleaned and prepped in the following manner. 
1. The Fire Protection Sprinkler System Contractor shall remove all pipe tags or fabrication 

labels that have been adhered to the sprinkler system piping as part of the listing/fabrication 
process. 

2. Any adhesive that remains on the sprinkler piping after removal of the pipe tags or 
fabrication labels shall be removed with an acceptable adhesive solvent.  

3. All sprinkler piping and fittings that show signs of surface rust shall be sanded to remove the 
rust from the sprinkler piping. 

4. Sprinkler system piping shall be wiped down with a solvent soaked rag to remove cutting oil 
residue, finger prints, adhesive solvents, and other foreign materials that could prevent the 
primer and/or finished color coats of paint from adhering properly to the sprinkler system 
piping. 

3.7 HYDROSTATIC TEST 

A. Hydrostatically test each system at 200 P.S.I. or 50 P.S.I. in excess of the systems working 
pressure (whichever is greater), for a 2-hour period with no leakage or reduction in pressure.   

B. Piping above ceilings shall be tested, inspected, and approved before installation of ceiling 
material. 

C. When tests have been completed and corrections made, submit a signed and dated certificate 
similar to that specified in NFPA #13. 

3.8 WATER FLOW TEST 

A. Test the alarms and other devices by flowing water through the inspector's test connection. 

B. Upon activation of the inspector’s test valve, the time to sound the local alarm device shall not be 
greater than 60 seconds. 
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C. When tests have been completed and corrections made, submit a signed and dated certificate 
similar to that specified in NFPA #13. 

3.9 FULL FORWARD FLOW TESTING OF THE BACKFLOW PREVENTER 

A. The backflow preventer assembly shall be tested at system flow demand, including all applicable 
inside hose stream allowances. 

B. The Fire Protection Sprinkler System Contractor shall provide all equipment and instruments 
necessary to conduct a complete full forward flow test of the backflow assembly consisting of  
2½" hoses for each required outlet, stream straighteners, hose monsters, and/or pitots with 
calibrated pressure gauges. 

C. When the full forward flow testing of the backflow preventer has been completed at the minimum 
system flow demand, submit a signed and dated certificate to the Fire Protection Engineer for 
review and/or approval. 

3.10 FORMAL TESTS AND INSPECTIONS 

A. Do not submit a request for formal test and inspection until the preliminary test and corrections are 
completed and approved.   

B. An experienced technician regularly employed by the system installer shall be present during the 
inspection.   

C. At this inspection, repeat any or all of the required tests as directed.   

D. Correct defects in work provided by the Fire Protection Sprinkler System Contractor and make 
additional tests until the system(s) comply with contract requirements.   

E. Furnish appliances, equipment, electricity, instruments, connecting devices and personnel for the 
tests.   

F. The Owner will furnish water for the tests.   

G. Furnish Architect with three (3) copies of certificates required by testing agencies. 

3.11 TRAINING PERIOD 

A. Upon completion of the work and after all tests and inspections by the authority(s) having 
jurisdiction, the Fire Protection Sprinkler System Contractor shall demonstrate and train the 
Owner's designated operation and maintenance personnel in the operation and maintenance of the 
fire protection system.  

B. The Fire Protection Sprinkler System Contractor shall arrange scheduled instruction periods with 
the Owner’s designated operation and maintenance personnel.  

C. The Fire Protection Sprinkler System Contractor's representatives shall be superintendents or 
foremen who are knowledgeable in each system and supplier’s representatives when so specified.  

D. Scheduled training periods shall be based upon complexity of the system installed, but in no case, 
be less than indicated in Paragraph 3.04 of Section 210000.  

E. Upon request of the Owner, a DVD of the training period shall be made available by the Fire 
Protection Sprinkler System Contractor at no additional cost to the Owner. 

END OF SECTION 211313 
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SECTION 220300 

EXCAVATION AND BACKFILL FOR MECHANICAL UNDERGROUND UTILITIES 

PART 1 - GENERAL 

1.1 GENERAL INCLUDES 

A. Excavation and Associated Grading 

B. Trenching and Trench Protection 

C. Backfilling and Compaction 

D. Verification of Existing Utilities 

E. Protection of Utilities 

1.2 RELATED SECTIONS 

A. Section 221005 - Plumbing Piping 

1.3 QUALITY ASSURANCE 

A. Inspection of Job Conditions:  Prior to starting work and during work, the installer shall examine the 
work by others, site and job conditions under which excavation, trenching, and backfilling for 
underground utilities work will be performed, and notify the General Contractor in writing of 
unsatisfactory conditions or work. Do not proceed with work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Installer. 

B. Codes and Standards: Comply with requirements of the following codes and standards (Latest 
Edition) except as modified herein: 
1. International Conference of Building Officials, "Uniform Building Code" 
2. Local requirements for all utility work 
3. OSHA and WISHA regulations 
4. APWA Standard Specifications 

1.4 RESPONSIBILITY 

A. The Contractor is solely responsible for compliance with the requirements of the drawings, 
specifications, local codes and standards, proper construction coordination with work of other trades, 
and protection and worker's safety.  Contractor shall advise Design Consultant of any discrepancy 
in, or disagreement with the specifications and/or drawings prior to starting work and not proceed 
until issue is resolved.  Commencement of work shall indicate Contractor's acknowledgement of his 
expertise in this type of work.  Any delay resulting from failure to comply with this procedure will not 
be basis for an extension of the completion date. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

B. American Society of Testing and materials (ASTM) publications: 
1. D 422-63 Particle Size Analysis of Soils 
2. D 423-66 Liquid Limit of Soils 
3. D 424-59 Plastic Limit and Plasticity Index of Soils 
4. D 1557-78 Moisture Density Relations of Soils using a 10 lb. (4.54kg) Rammer and 18-inch 

(457 mm) Drop 
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5. D 2167-66 Density of Soil In-Place by the Rubber Balloon Method 
6. D 2217-66 Wet preparation of Soil Samples for Particle-Size Analysis and Determination 

of Soil Contents 
7. D 2487-69 Classification of Soils for Engineering Purposes 
8. D 2922-81 Test Methods for Density of Soil and Soil-Aggregate In Place by Nuclear 

Methods (Shallow Depth) 
9. E 548-79 Generic Criteria for Use in the Evaluation of Testing and Inspection Agencies 

1.6 OPERATION AND MAINTENANCE REQUIREMENTS OF THIS SECTION 

A. Not Applicable 

PART 2 - MATERIALS 

2.1 APPROVED MANUFACTURERS 

A. Not applicable 

2.2 SATISFACTORY MATERIALS 

A. Materials classified as ASTM D2487, Unified Soil Classification System as SW, SP, GW, and GP are 
satisfactory for backfill use.  Materials classified as SP-SM, GP-GM, GM, GC, and ML are also 
satisfactory for backfill use provided that they contain moisture contents suitable for the intended use 
and are reasonably free of organic matter.  Native material, not considered unsatisfactory as 
specified below, may comply, except that no material shall have any object with a dimension 
exceeding 2 inches. 

2.3 UNSATISFACTORY MATERIALS 

A. Materials classified in ASTM D2487, Unified Soil Classification System as PT, OH, and OL are 
unsatisfactory. Unsatisfactory materials also include man-made fills, refuse and all materials 
containing excessive organic matter or having moisture contents which are not suitable for the 
intended use, or having objects with dimensions exceeding 2 inches (boulders, etc.). 

2.4 UNSTABLE MATERIAL 

A. Unstable material shall consist of material too wet to properly support the utility pipe, conduit or 
appurtenance structure. 

2.5 GRAVELLY SAND BORROW MATERIAL 

A. Gravelly sand borrow material to provide backfill, or replace unsuitable soil, shall meet the 
requirements of SW, SP, GW, and GP materials, except that the maximum percentage passing the 
No. 200 sieve shall not exceed 5% based on the soil fraction passing the U.S. No. 4 sieve, and not 
contain discrete particles greater than 2 inches in diameter. 

2.6 DEGREE OF COMPACTION 

A. Degree of compaction shall be expressed as a percentage of the maximum density obtained by the 
test procedure presented in ASTM D1557, Method C.  Minimum compaction requirements shall be 
as specified in PART 3. 

2.7 DRAINAGE GRAVEL 

A. Shall be 3/4-inch washed gravel with no more than 2% passing 1/2-inch sieve opening 
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2.8 SPECIAL BEDDING AND INITIAL BACKFILL MATERIAL 

A. Minus 3/8-inch washed pea gravel 

   

Unified Soil Classification (USC) System (from ASTM D 2487) 

Major Divisions Group 
Symbol 

Typical Names 

Course-Grained Soils 
More than 50% retained 
on the No. 200 sieve 

Gravels 50% 
or more of 
course 
fraction 
retained on 
the No. 4 
sieve 

Clean 
Gravels 

GW Well-graded gravels and gravel-sand 
mixtures, little or no fines 

   GP Poorly graded gravels and gravel-sand 
mixtures, little or no fines 

  Gravels 
with Fines 

GM Silty gravels, gravel-sand-silt mixtures 

   GC Clayey gravels, gravel-sand-clay mixtures 

 Sands 50% 
or more of 
course 
fraction 
passes the 
No. 4 sieve 

Clean 
Sands 

SW Well-graded sands and gravelly sands, 
little or no fines 

   SP Poorly graded sands and gravelly sands, 
little or no fines 

  Sands 
with Fines 

SM Silty sands, sand-silt mixtures 

   SC Clayey sands, sand-clay mixtures 

Fine-Grained Soils 
More than 50% passes 
the No. 200 sieve 

Silts and Clays Liquid 
Limit 50% or less 

ML Inorganic silts, very fine sands, rock four, 
silty or clayey fine sands 

  CL Inorganic clays of low to medium 
plasticity, gravelly/sandy/silty/lean clays 

  OL Organic silts and organic silty clays of low 
plasticity 

 Silts and Clays Liquid 
Limit greater than 50% 

MH Inorganic silts, micaceous or 
diatomaceous fine sands or silts, elastic 
silts 

  CH Inorganic clays or high plasticity, fat clays 

  OH Organic clays of medium to high plasticity 

Highly Organic Soils PT Peat, muck, and other highly organic soils 

Prefix: G = Gravel, S = Sand, M = Silt, C = Clay, O = Organic  Suffix: W = Well Graded, P = Poorly 
Graded, M = Silty, L = Clay, LL < 50%, H = Clay, LL > 50% 
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PART 3 - EXECUTION 

3.1 EXCAVATION 

A. If workers enter any trench or other excavation four or more feet in depth that does not meet the 
open pit requirements of WSDOT Section 2.09.3(3)B, it shall be shored and cribbed.  The Contractor 
alone shall be responsible for worker safety.  All trench safety systems shall meet the requirements 
of the Washington Industrial Safety and Health Act, Chapter 49.17 RCW. 

B. Excavation of every description and of whatever substances encountered shall be performed to allow 
the installation of all utilities at the lines and grades as required.  During excavation, material 
satisfactory for backfilling shall be stockpiled in an orderly manner at a distance from the banks of 
the trench sufficient to avoid overloading and to prevent slides or cave-ins.  Adequate drainage shall 
be provided for the stockpiles and surrounding areas by means of ditches, dikes, or other approved 
methods.  The stockpiles shall also be protected from contamination with unsatisfactory excavated 
material or other material that may destroy the quality and fitness of the suitable stockpiled material. 

C. If the Contractor fails to protect the stockpiles and any material becomes unsatisfactory as a result, 
such material shall be removed and replaced with satisfactory on-site or imported material from 
approved sources at no additional cost to the Owner. 

D. Excavated material not required or not satisfactory for backfill shall be removed from the site and 
shall be disposed of off site, at the Contractor's expense, at the Contractor's waste area. Any excess 
satisfactory excavated materials shall not be mixed with unsatisfactory materials. Unsatisfactory 
materials shall not cover available suitable materials, or be disposed of in such a manner as to 
interfere with subsequent borrow operations. 

E. Grading shall be done as may be necessary to prevent surface water from flowing into the 
excavation, and any water accumulating therein shall be removed so that the stability of the bottom 
and sides of the excavation is maintained. Unauthorized over-excavation shall be backfilled in 
accordance with paragraph 3.05 BACKFILLIING at no additional cost to the Owner. 

F. The Contractor shall provide any dewatering needed and is considered incidental to the Contract. 

3.2 TRENCH EXCAVATION 

A. The trench shall be excavated as recommended by the manufacturer of the pipe to be installed 
unless shown otherwise on the drawings. Where recommended trench widths are exceeded, 
redesign shall be performed by the Contractor using stronger pipe or special installation procedures.  
The cost of this redesign and the increased pipe or installation procedures shall be borne by the 
Contractor without additional cost to the Owner. 

B. Bottom Preparation: The bottoms of trenches shall be accurately graded to provide uniform bearing 
and support for the bottom quadrant of each section of the pipe and for bedding.  Bell holes shall be 
excavated to the necessary size at each joint or coupling to eliminate point bearing.  Stones of  
2 inches or greater in any dimension, or as recommended by the pipe manufacturer, whichever is 
smaller, shall be removed to avoid point bearing. 

C. Removal of Unsuitable Material: Where unsuitable material is encountered in the bottom of the 
trench, such material shall be removed to the depth directed and replaced to the proper grade with 
select granular material as provided in paragraph 3.05 BACKFILLING. When removal of unsuitable 
material is required due to the fault or neglect of the Contractor in his performance of the work, the 
resulting material shall be excavated and replaced by the Contractor without additional cost to the 
Owner. 
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D. Bedding: The bedding surface for the pipe shall provide a firm foundation of uniform density 
throughout the entire length of the pipe. The pipe shall be bedded carefully in a soil foundation 
accurately shaped and rounded to conform to the lowest one-fourth of the outside portion of circular 
pipe or to the lower curved portion of pipe arch for the entire length of pipe or arch.  When necessary, 
the bedding shall be taped. Bell holes and depressions for joints shall be only of such length, depth, 
and width as required for properly making the particular type joint.  Provide bedding using pea gravel 
where noted on the drawings. 

3.3 EXCAVATION FOR APPURTENANCES 

A. Excavation for manholes, catch basins, inlets, or similar structures below ground shall be sufficient 
to leave at least 12 inches clear between the outer structure surfaces and the face of the excavation 
or support members.  When concrete or masonry is to be placed in an excavated area, special care 
shall be taken not to disturb the bottom of the excavation.  Excavation to the final grade level shall 
not be made until just before the concrete or masonry is to be placed. 

3.4 JACKING, BORING, AND TUNNELING 

A. Unless otherwise indicated, excavation shall be by open cut, except that sections of a trench may be 
jacked, bored, or tunneled if the pipe, cable or duct can be safely and properly installed and backfill 
can be properly tamped in such sections. 

3.5 BACKFILLING 

A. Backfill material shall be compacted to 6" layers and as specified in Paragraph 3.07. 
1. Trench Backfill:  Trenches shall be backfilled to finish grade.  The trench shall be backfilled to 

above the top of pipe prior to performing the required pressure tests (except that where piping 
requires insulation, the pipe shall have an initial test prior to insulating and then a final test as 
specified herein).  The joints and couplings shall be left uncovered during the pressure test. 

2. Replacement of Unstable Material: Unstable material removed from the bottom of the trench 
of excavation shall be replaced with select granular material or gravel borrow placed in layers 
not exceeding 6 inches loose thickness. 

3. Bedding and Initial Backfill: Bedding shall consist of satisfactory materials. Initial backfill shall 
be in 6-inch lift. 

3.6 SPECIAL REQUIREMENTS 

A. Special requirements for excavation, backfill, and bedding relating to the specific utilities are as 
follows: 
1. Combination Fire/Water Lines: Trenches shall be of a depth to provide a minimum cover of 

3.5 feet from the existing ground surface, or from the indicated finished grade, whichever is 
lower, to the top of the pipe. Bedding shall use "special bedding" materials as specified in 
paragraph 2.07. 

2. Domestic Water Lines: Trenches shall be of a depth to provide a minimum cover of 3.0 feet 
from the existing ground surface, or from the indicated finished grade, whichever is lower, to 
the top of the pipe. Except that branch lines serving individual fixtures within building footprint 
shall have minimum of 1.0-foot cover. Bedding shall use "special bedding" materials as 
specified in paragraph 2.07. 

3. Backflow Preventer Fire Vault: Provide special bedding as specified in this Section. 
4. Where piping passes under footings, provide concrete fill starting 12 inches above pipe for 

excavated length and width of footing above pipe for footing support. Concrete specification 
shall match same provided for footing. 
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3.7 COMPACTION 

A. Each layer of fill, or the excavated subgrade, shall be compacted to at least 95%, per ASTM D1557, 
of laboratory maximum density.  Compaction shall be accomplished by approved tamping rollers, 
pneumatic-tired rollers, three-wheel power rollers, or other approved compaction equipment. 

3.8 PROTECTION 

A. Newly graded excavated or bedded areas shall be protected from traffic and from erosion, and any 
settlement or washing away that may occur from any cause, prior to acceptance, shall be repaired 
and grades reestablished to the required elevations and slopes. 

END OF SECTION 220300 
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SECTION 220513 

COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. General construction and requirements 

B. Single phase electric motors 

C. Three phase electric motors 

D. Electronically Commutated Motors (ECM) 

1.2 RELATED REQUIREMENTS 

A. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections 

B. Section 262913 - Enclosed Controllers 

1.3 REFERENCE STANDARDS 

A. IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators; 2004 

B. NEMA MG 1 - Motors and Generators; 2017 

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements 

1.4 SUBMITTALS 

A. Product Data: Provide wiring diagrams with electrical characteristics and connection requirements. 

B. Manufacturer's Installation Instructions: Indicate setting, mechanical connections, lubrication, and 
wiring instructions. 

C. Operation Data: Include instructions for safe operating procedures. 

D. Maintenance Data: Include assembly drawings, bearing data including replacement sizes, and 
lubrication instructions. 

1.5 QUALITY ASSURANCE 

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories Inc. as 
suitable for the purpose specified and indicated. 

B. All motors shall be UL listed. 

C. Motors shall not be smaller than indicated on drawings; however, motors shall be of adequate size 
to drive the respective equipment when handling the quantities specified without exceeding the 
nameplate full load current at any conditions encountered in actual operation.  If it becomes evident 
that a motor furnished is too small to meet these requirements as a result of the Contractor using 
substituted equipment or having revised the system arrangement, the Contractor shall replace it with 
a motor of adequate size at no additional cost to the Owner.  This Contractor shall also arrange with 
the Electrical Contractor to increase the size of the wiring, motor starter, and other accessories as 
required to serve the larger motor at no additional cost to the Owner. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect motors stored on site from weather and moisture by maintaining factory covers and suitable 
weather-proof covering.  For extended outdoor storage, remove motors from equipment and store 
separately. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Baldor Electric Company/ABB Group 

B. Leeson Electric Corporation 

C. General Electric 

D. Westinghouse 

E. Reliance 

F. Allis-Chalmers 

G. Gould 

H. Century 

I. Wagner 

J. US Motors Marathon 

K. Regal-Beloit Corporation (Century) 

2.2 GENERAL CONSTRUCTION AND REQUIREMENTS 

A. Electrical Service: Refer to Section 260583 for required electrical characteristics. 

B. Nominal Efficiency: 
1. All motors 1 HP and larger shall be energy efficient type and shall meet the 2015 Washington 

State Energy Code requirements. 

C. Construction: 
1. Open drip-proof type except where specifically noted otherwise. 
2. Motors located outdoors exposed to weather shall have corrosion resistant finish and shall be 

totally enclosed fan cooled (TEFC) or totally enclosed non-ventilated (TENV) type. 
3. Design for continuous operation in 104 degrees F environment. 
4. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class, service 

factor, and motor enclosure type. 

D. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps, locked 
rotor amps, frame size, manufacturer's name and model number, service factor, and power factor. 

E. Wiring Terminations: 
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials 

indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit. 
2. For fractional horsepower motors where connection is made directly, provide threaded conduit 

connection in end frame. 
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2.3 SINGLE PHASE POWER - SPLIT PHASE MOTORS 

A. Starting Torque: Less than 150 percent of full load torque 

B. Starting Current: Up to seven times full load current 

C. Breakdown Torque: Approximately 200 percent of full load torque 

D. Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service Factor, 
prelubricated sleeve or ball bearings 

E. Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor, 
prelubricated ball bearings 

2.4 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS 

A. Starting Torque: Exceeding one fourth of full load torque 

B. Starting Current: Up to six times full load current 

C. Multiple Speed: Through tapped windings 

D. Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise) insulation, 
minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset overload 
protector 

2.5 SINGLE PHASE POWER - CAPACITOR START MOTORS 

A. Starting Torque: Three times full load torque 

B. Starting Current: Less than five times full load current 

C. Pull-up Torque: Up to 350 percent of full load torque 

D. Breakdown Torque: Approximately 250 percent of full load torque 

E. Motors: Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors with 
two capacitors in parallel with run capacitor remaining in circuit at operating speeds 

F. Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service Factor, 
prelubricated sleeve bearings 

G. Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor, 
prelubricated ball bearings 

2.6 THREE PHASE POWER - SQUIRREL CAGE MOTORS 

A. Starting Torque: Between 1 and 1-1/2 times full load torque 

B. Starting Current: Six times full load current 

C. Power Output, Locked Rotor Torque, Breakdown or Pull Out Torque: NEMA Design B characteristics 

D. Design, Construction, Testing, and Performance: Conform to NEMA MG 1 for Design B motors 

E. Insulation System: NEMA Class B or better 

F. Testing Procedure: In accordance with IEEE 112.  Load test motors to determine free from electrical 
or mechanical defects in compliance with performance data. 
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G. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of cast 
iron or aluminum with steel inserts 

H. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors embedded in 
motor windings and epoxy encapsulated solid state control relay for wiring into motor starter; refer to 
Section 262913 

I. Weatherproof Epoxy Sealed Motors: Epoxy seal windings using vacuum and pressure with rotor and 
starter surfaces protected with epoxy enamel; bearings double shielded with waterproof non-washing 
grease 

J. Nominal Efficiency: As indicated at full load and rated voltage when tested in accordance with  
IEEE 112 

K. Nominal Power Factor: As indicated at full load and rated voltage when tested in accordance with 
IEEE 112 

2.7 VARIABLE FREQUENCY DRIVES 

A. See Section 230513 Common Motor Requirements. 

2.8 ELECTRONICALLY COMMUTATED MOTORS (ECM) 

A. Manufacturers: 
1. US Motors, a brand of NIDEC Motor Corporation 

B. ECM shall conform to the motor requirements listed above.  In addition, the Contractor purchasing 
the equipment that includes the ECM is responsible for ensuring the ECM motor speed control is set 
to match the required component operation.  The ECM motor speed control may be preset by the 
equipment manufacturer.  The Contractor purchasing the equipment shall provide documentation 
showing the appropriate ECM motor control board jumper pins, dip switches and/or multi-pin plugs 
settings for correct HVAC equipment component operation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any position. 

C. Check line voltage and phase and ensure agreement with nameplate. 

END OF SECTION 220513 
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SECTION 220517 

SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Pipe sleeves 

B. Pipe sleeve-seals 

1.2 RELATED REQUIREMENTS 

A. Section 078400 - Firestopping 

1.3 REFERENCE STANDARDS 

A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe 
Insulation (Metal-Mesh Covered) (Industrial Type); 2016 

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a 
(Reapproved 2017) 

1.4 SUBMITTALS 

A. See Section 013000 - Administrative Requirements for submittal procedures 

B. Seals 

1.5 QUALITY ASSURANCE 

A. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have 
accumulated from the installation and testing of the system. 

PART 2 - PRODUCTS 

2.1 PIPE SLEEVES 

A. Vertical Piping: 
1. Sleeve Length:  1 inch above finished floor 
2. Provide sealant for watertight joint. 
3. Blocked Out Floor Openings:  Provide 1-1/2-inch angle set in silicon adhesive around opening. 
4. Drilled Penetrations:  Provide 1-1/2-inch angle ring or square set in silicone adhesive around 

penetration. 

B. Sheet Metal:  Pipe passing through interior walls, partitions, and floors, unless steel or brass sleeves 
are specified below. 

C. Pipe Passing Through Below Grade Exterior Walls: 
1. Zinc coated or cast-iron pipe 
2. Provide watertight space with link rubber or modular seal between sleeve and pipe on both 

pipe ends. 

D. Pipe Passing Through Concrete Beam Flanges, except where Brass Pipe Sleeves are Specified: 
1. Galvanized steel pipe or black iron pipe with asphalt coating. 
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2. Connect sleeve with floor plate except in mechanical rooms. 

E. Pipe Passing Through Mechanical, Laundry, and Kitchen above Basement: 
1. Galvanized steel pipe or black iron pipe with asphalt coating. 
2. Connect sleeve with floor plate except in mechanical rooms. 

F. Penetrations in concrete beam flanges are permitted but are prohibited through ribs or beams without 
prior approval from the Architect. 

G. Clearances: 
1. Provide allowance for insulated piping. 
2. Wall, Floor, Partitions, and Beam Flanges:  0.5 inch greater than external/pipe diameter. 
3. All Rated Openings:  Caulked tight with fire stopping material complying with ASTM E814 in 

accordance with Section 078400 to prevent the spread of fire, smoke, and gases. 

2.2 PIPE-SLEEVE SEALS 

A. Manufacturers: 
1. Flexicraft Industries; PipeSeal 
2. GPT Thunderline; Link-Seal 

B. Modular/Mechanical Seal: 
1. Provide watertight seal between pipe and wall/casing opening. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and foreign material, from inside and outside, before assembly. 

3.2 INSTALLATION 

A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient. 

B. Install piping to conserve building space, to not interfere with use of space and other work. 

C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

D. Structural Considerations: 

E. Provide sleeves when penetrating footings, floors, walls, partitions, and similar elements.  Seal pipe 
including sleeve penetrations to achieve fire resistance equivalent to fire separation required. 
1. Underground Piping: Caulk pipe sleeve watertight with mechanically expandable chloroprene 

inserts with bitumen sealed metal components. 
2. Aboveground Piping: 

a. Pack solid using mineral fiber complying with ASTM C592. 

b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur 

between conditioned and unconditioned spaces. 
3. All Rated Openings: Caulk tight with fire stopping material conforming to ASTM E814 in 

accordance with Section 078400 to prevent the spread of fire, smoke, and gases. 
4. Caulk exterior wall sleeves watertight with mechanically expandable chloroprene inserts with 

mastic-sealed components. 
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F. Manufactured Sleeve-Seal Systems: 
1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior 

concrete walls at piping entrances into building. 
2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve 

inner diameter or penetration diameter. 
3. Locate piping in center of sleeve or penetration. 
4. Install field assembled sleeve-seal system components in annular space between sleeve and 

piping. 
5. Tighten bolting for a water-tight seal. 
6. Install in accordance with manufacturer's recommendations. 

G. When installing more than one piping system material, ensure system components are compatible 
and joined to ensure the integrity of the system.  Provide necessary joining fittings.  Ensure flanges, 
unions, and couplings for servicing are consistently provided. 

H. Insulation shall run continuous through sleeves in non-fire rated elements. Insulation shall not run 
continuous through sleeves in fire rated elements unless the fire sealant system used is UL accepted 
for use with insulated pipes. 

I. Do not place sleeves around soil, waste, vent, or roof drain lines passing through concrete floors on 
grade. 

END OF SECTION 220517 
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SECTION 220523 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Ball valves 

B. Butterfly valves 

C. Gate valves  

D. Globe valves 

E. Balancing valves 

1.2 RELATED REQUIREMENTS 

A. Section 200000 - General Mechanical Requirements 

B. Section 220548 - Vibration and Seismic Controls for Plumbing Piping and Equipment 

C. Section 220553 - Identification for Plumbing Piping and Equipment 

D. Section 220719 - Plumbing Piping Insulation 

E. Section 221005 - Plumbing Piping 

F. Section 221500 - General-Service Compressed-Air Systems 

1.3 ABBREVIATIONS AND ACRONYMS 

A. CWP:  Cold working pressure 

B. EPDM:  Ethylene propylene copolymer rubber 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber 

D. NRS:  Non-rising stem 

E. OS&Y:  Outside screw and yoke 

F. PTFE:  Polytetrafluoroethylene 

G. RS:  Rising stem 

H. TFE:  Tetrafluoroethylene 

I. WOG:  Water, oil, and gas 

1.4 REFERENCE STANDARDS 

A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch); 2013 

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2015 

C. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard; 
2017 
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D. ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2017 

E. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012 

F. ASME B16.34 - Valves - Flanged, Threaded and Welding End; 2017 

G. ASME B31.9 - Building Services Piping; 2014 

H. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 
Procedures; Welders; Brazers; and Welding, Brazing and Fusing Operators; 2017 

I. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2016) 

J. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings; 
2004 (Reapproved 2014) 

K. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984 (Reapproved 2014) 

L. ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015 

M. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017 

N. AWWA C606 - Grooved and Shouldered Joints; 2015 

O. MSS SP-45 - Bypass and Drain Connections; 2003 (Reaffirmed 2008) 

P. MSS SP-67 - Butterfly Valves; 2017 

Q. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; 2011 

R. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; 2011, with Errata (2013) 

S. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a 

T. MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; 2011 

U. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013 

V. MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends; 2011 

W. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 2010 

X. MSS SP-125 - Gray Iron and Ductile Iron In-Line, Spring-Loaded, Center-Guided Check Valves; 
2010 

Y. NSF 61 - Drinking Water System Components - Health Effects; 2017 

Z. NSF 372 - Drinking Water System Components - Lead Content; 2016 

1.5 SUBMITTALS 

A. Product Data: Provide data on valves including manufacturer's catalog information. Submit 
performance ratings, rough-in details, weights, support requirements, and piping connections. 

B. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating 
instructions, maintenance and repair data, and parts listings. 

C. Maintenance Materials: Furnish Owner with one wrench for every ten plug valves, in each size of 
square plug valve head. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer: 
1. Obtain valves for each valve type from single manufacturer. 
2. Company must specialize in manufacturing products specified in this section, with not less 

than three years of documented experience. 

B. Welding Materials and Procedures: Conform to ASME BPVC-IX. 

C. Domestic water fittings, joining materials, and all other appurtenances in contact with potable water 
shall be lead-free except those specifically exempted in Section 3874 of the Safe Water Drinking Act. 
1. Lead-free shall mean: 

a. Not containing more than 0.2% lead when used with respect to solder and flux; and 

b. Not more than a weighted average of 0.25% when used with respect to the wetted 

surfaces of pipes, pipe fittings, plumbing fittings, and fixtures 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 
1. Minimize exposure of operable surfaces by setting plug and ball valves to open position. 
2. Protect valve parts exposed to piped medium against rust and corrosion. 
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces. 
4. Adjust globe, gate, and angle valves to the closed position to avoid clattering. 
5. Secure check valves in either the closed position or open position. 
6. Adjust butterfly valves to closed or partially closed position. 

B. Use the following precautions during storage: 
1. Maintain valve end protection and protect flanges and specialties from dirt. 

a. Provide temporary inlet and outlet caps. 

b. Maintain caps in place until installation. 
2. Store valves in shipping containers and maintain in place until installation. 

a. Store valves indoors in dry environment. 

b. Store valves off the ground in watertight enclosures when indoor storage is not an 

option. 

C. Exercise the following precautions for handling: 
1. Handle large valves with sling, modified to avoid damage to exposed parts. 
2. Avoid the use of operating handles or stems as rigging or lifting points. 

PART 2 - PRODUCTS 

2.1 APPLICATIONS 

A. See drawings for specific valve locations. 

B. Listed pipe sizes shown using nominal pipe sizes (NPS) and nominal diameter (DN). 

C. Provide the following valves for the applications if not indicated on drawings: 
1. Shutoff:  Ball, butterfly 
2. Swing Check (Pump Outlet): 

a. 2 NPS and Smaller:  Bronze swing check valves with bronze or nonmetallic disc 

b. 2-1/2 NPS and Larger for Domestic Water:  Iron swing check valves with closure control, 

metal or resilient seat check valves 

D. Substitutions of valves with higher CWP classes or WSP ratings for same valve types are permitted 
when specified CWP ratings or WSP classes are not available. 
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E. Required Valve End Connections for Non-Wafer Types: 
1. Steel Pipe: 

a. 2 inch and Smaller:  Threaded ends 

b. 2-1/2 inch to 4 inch: Grooved or flanged ends except where threaded valve-end option 

is indicated in valve schedules below 

c. 5 inch and Larger:  Grooved or flanged ends 

d. Grooved-End Copper Tubing and Steel Piping:  Grooved 
2. Copper Tube: 

a. 2 inch and Smaller:  Threaded ends except where solder-joint valve-end option is 

indicated in valve schedules below 

b. 2-1/2 inch to 4 inch: Grooved or flanged ends except where threaded valve-end option 

is indicated in valve schedules below 

c. 5 inch and Larger:  Grooved or flanged ends 

F. Low Pressure, Compressed Air Valves 150 psig or Less: 
1. 2 NPS and Smaller: 

a. Ball:  One-piece, full port, bronze with bronze trim 

b. Bronze Gate: Class 125, NRS 

G. Domestic, Hot and Cold Water Valves: 
1. 2 NPS and Smaller: 

a. Ball:  One piece, full port, bronze with bronze trim 
2. 2-1/2 NPS and Larger: 

a. Iron, 2-1/2 NPS to 4 NPS:  Provide with threaded or flanged ends 

b. Iron Ball:  Class 150 

c. Iron Single-Flange Butterfly:  200 CWP, EPDM seat, aluminum-bronze disc 

d. Iron Grooved-End Butterfly:  175 CWP 

2.2 GENERAL REQUIREMENTS 

A. Valve Pressure and Temperature Ratings: No less than rating indicated; as required for system 
pressures and temperatures. 

B. Valve Sizes: Match upstream piping unless otherwise indicated. 

C. Valve Actuator Types: 
1. Handwheel: Valves other than quarter-turn types 
2. Hand Lever: Quarter-turn valves 6 NPS and smaller 
3. Wrench: Plug valves with square heads 

D. Valves in Insulated Piping:  With 2 NPS stem extensions and the following features: 
1. Gate Valves: Rising stem 
2. Ball Valves: Extended operating handle of non-thermal-conductive material, and protective 

sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation. 
3. Butterfly Valves: Extended neck 

E. Valve-End Connections: 
1. Threaded End Valves:  ASME B1.20.1 
2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves 
3. Pipe Flanges and Flanged Fittings 1/2 inch through 24 inches:  ASME B16.5 
4. Solder Joint Connections:  ASME B16.18 
5. Grooved End Connections:  AWWA C606 

F. General ASME Compliance: 
1. Ferrous Valve Dimensions and Design Criteria:  ASME B16.10 and ASME B16.34 
2. Solder-joint Connections:  ASME B16.18 
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3. Building Services Piping Valves:  ASME B31.9 

G. Valve Materials for Potable Water: NSF 61 and NSF 372 

H. Bronze Valves: 

I. Valve Bypass and Drain Connections: MSS SP-45 

J. Source Limitations: Obtain each valve type from a single manufacturer. 

2.3 BRONZE, BALL VALVES 

A. General: 
1. Fabricate from dezincification resistant material. 
2. Copper alloys containing more than 15 percent zinc are not permitted. 

B. One Piece, Reduced Port with Bronze Trim: 
1. Comply with MSS SP-110 
2. WSP Rating:  400 psi 
3. CWP Rating:  600 psi 
4. Body:  Bronze 
5. End Connections:  Pipe press 
6. Seats:  PTFE 

C. Two Piece, Full Port with Stainless Steel Trim: 
1. Comply with MSS SP-110 
2. WSP Rating:  150 psi 
3. WOG Rating:  600 psi 
4. Body:  Forged bronze or dezincified-brass alloy 
5. Ends Connections:  Pipe thread or solder 
6. Seats:  PTFE or TFE 
7. Stem:  Bronze, blowout proof 
8. Ball:  Stainless steel, vented 
9. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

d. Jomar 

D. Three Piece, Full Port with Stainless Steel Trim: 
1. Comply with MSS SP-110 
2. WSP Rating:  150 psi 
3. CWP Rating:  600 psi 
4. Body:  Bronze 
5. End Connections:  Pipe thread or press 
6. Seats:  PTFE or TFE 
7. Stem:  Stainless steel 
8. Ball:  Stainless steel, vented 
9. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

d. Jomar 

2.4 BRONZE, LIFT CHECK VALVES 

A. General: 
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1. Fabricate from dezincification resistant material. 
2. Copper alloys containing more than 15 percent zinc are not permitted. 

B. Class 125: 
1. Comply with MSS SP-80, Type 1, Metal Disc to Metal Seat and Type 2, Nonmetallic Disc to 

Metal Seat. 
2. CWP Rating:  200 psi 
3. Design:  Vertical flow 
4. Body:  Comply with ASTM B61 or ASTM B62, bronze 
5. End Connections:  Threaded 
6. Disc (Type 1):  Bronze 
7. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

2.5 BRONZE, SWING CHECK VALVES 

A. General: 
1. Fabricate from dezincification resistant material. 
2. Copper alloys containing more than 15 percent zinc are not permitted. 

B. Class 125: CWP Rating: 200 psig (1380 kPa). 
1. Pressure and Temperature Rating:  MSS SP-80, Type 3 
2. Design:  Y-pattern, horizontal or vertical flow 
3. Body:  Bronze, ASTM B62 
4. End Connections:  Threaded 
5. Disc:  Bronze 
6. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

2.6 BRONZE, GATE VALVES 

A. General: 
1. Fabricate from dezincification resistant material. 
2. Copper alloys containing more than 15 percent zinc are not permitted. 

B. Non-Rising Stem (NRS): 
1. Class 125:  CWP Rating:  200 psig 
2. Ends:  Threaded or solder joint 
3. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

2.7 IRON, GATE VALVES 

A. NRS: 
1. Pressure and Temperature Rating:  MSS SP-70, Type I 
2. Class 125:  CWP Rating:  200 psig 
3. Body:  ASTM A126, gray iron with bolted bonnet 
4. End Connections:  Flanged 
5. Trim:  Bronze 
6. Disc:  Solid wedge 
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7. Packing and Gasket:  Asbestos free. 
8. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

2.8 BRONZE, GLOBE VALVES 

A. General: 
1. Fabricate from dezincification resistant material. 
2. Copper alloys containing more than 15 percent zinc are not permitted. 

B. Class 125:  CWP Rating:  200 psig: 
1. Disc:  PTFE. 
2. Manufacturers: 

a. Nibco 

b. Stockham 

c. Apollo 

2.9 BALANCING VALVES 

A. Each valve shall have two ¼” NPT brass metering ports with Nordel check valves and gasketed caps 
located on both sides of valve seat.  Two additional ¼” NPT connections with brass plugs are to be 
provided on the opposite side of the metering ports for use as drain connections.  Drain connections 
and metering ports are to be interchangeable to allow for measurement flexibility when valves are 
installed in tight locations. 

B. Valves are to be of the “Y” pattern, modified, equal percentage globe style, and provide three 
functions: 
1. Precise flow measurement 
2. Precision flow balancing 
3. Positive drip tight shut off 

C. Valves shall provide multi-turn, 360° adjustable with a micrometer type indicator located on valve 
handwheel.  Valve handwheel shall have a memory feature, which will provide a means for locking 
the valve position after the system is balanced.  90° turn adjustable valves are not acceptable. 

D. Valve Sizes ½" - 2":  Valve body shall be bronze with ultra-high strength engineered resin or 
stainless-steel plug.  The plug shall have precision-contoured channels to distribute flow uniformly 
across valve seat.  Low-lead brass stem and high strength resin handwheel and sleeve.  Valves shall 
have a minimum of four full 360° handwheel turns. 

E. Insulation (1/2" to 2"): 
1. Each valve shall be furnished with a pre-formed removable PVC insulation jacket to meet 

ASTM D 1784/class 14253-C, MEA#7-87, ASTM-E-84 and ASTM-136 with a flame spread 
rating of 50 or less.  There will be provided sufficient mineral fiberglass insulation to meet 
ASHRAE 90.1-1989 specifications in operating conditions with maximum Fluid Design 
Operating Temperature Range of 141-200°F and Mean Rating Temperature of 125°F. 

F. Manufacturers: 
1. Red-White Valve 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Discard all packing materials and verify that valve interior, including threads and flanges is completely 
clean without signs of damage or degradation that could result in leakage. 

B. Verify valve parts to be fully operational in all positions from closed to fully open. 

C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects that 
could compromise effectiveness. 

D. Should valve be determined to be defective, replace with new valve. 

3.2 INSTALLATION 

A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while 
maintaining system operation and full accessibility for servicing. 

B. Provide separate valve support as required and locate valve with stem at or above center of piping, 
maintaining unimpeded stem movement. 

END OF SECTION 220523 
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SECTION 220548 

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Seismic Restraints shall be bidder-designed.  Seismic Design Criteria are to be established per the 
International Building Code and ASCE along with Project Structural drawings. 

B. Items not included in this specification shall not relieve the contractor of the responsibility of 
providing seismic bracing that meets all the criteria required by the referenced codes and in 
accordance with the seismic design guidelines and the project structural drawings. 

1.2 SECTION INCLUDES 

A. Seismic restraint systems 

1.3 RELATED REQUIREMENTS 

A. Section 033000 - Cast-in-Place Concrete 

1.4 REFERENCE STANDARDS 

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures; 2016 

B. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016 

C. MFMA-4 - Metal Framing Standards Publication; 2004 

D. ICC (IBC) - International Building Code; 2018 

E. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2008 

F. Applicable Project Structural Drawings for Seismic Design Criteria 

G. Applicable Manufacturer's Seismic Design Guides for Proprietary listed seismic braces and 
mounting hardware 

1.5 SEISMIC DESIGN CRITERIA 

A. Occupancy Category of Structure (I-IV) per ICC (IBC) or ASCE 7 

B. Component Importance Factor (Ip) per ASCE 7 

C. Mapped Acceleration Parameters (S1 and (Ss) per ICC (IBC) and Project Structural Drawings 

D. Site Class (A - F) per ICC (IBC) and Project Structural Drawings 

E. Site Coefficient (Fa) per ICC (IBC) and Project Structural Drawings 

F. Site Coefficient (Fv) per ICC (IBC) and Project Structural Drawings 

G. Seismic Design Category (A - D) based on Short Period Response Accelerations per ICC (IBC) 
and Project Structural Drawings 

H. Seismic Design Category (A - D) based on 1-Second Period Response Acceleration per ICC (IBC) 
and Project Structural Drawings 
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I. Amplification Factor ap per ASCE 7 

J. Response Modification Factor Rp per ASCE 7 

1.6 SUBMITTALS 

A. Shop Drawings: 
1. Include the seal of the Professional Engineer registered in the State of Washington in which 

the Project is located, on drawings and calculations which at a minimum include the 
following: 

B. Periodic Special Inspections: The mechanical contractor shall provide a list of components/systems 
requiring periodic special inspections per ICC (IBC). 

C. Special Certification Requirements:  Each contractor responsible for the construction of a 
“Designated Seismic System” for active plumbing equipment that must remain operable following 
the design earthquake, or components with hazardous contents certified by the manufacturer to 
maintain containment following the design earthquake, shall submit a Manufacturer’s Certificate of 
Compliance for review and approval by the Registered Design Professional responsible for the 
design of the system. This information shall then be submitted to the AHJ. 

1.7 QUALITY ASSURANCE 

A. Comply with applicable building code. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Kinetics Noise Control, Inc 

B. Mason Industries 

C. Vibration Eliminator Company, Inc 

2.2 PERFORMANCE REQUIREMENTS 

A. General: 
1. All vibration isolators, base frames, and inertia bases to conform to all uniform deflection and 

stability requirements under all operating loads. 

2.3 SEISMIC RESTRAINT SYSTEMS 

A. Description:  System components and accessories specifically designed for field assembly and 
attachment of seismic restraints. 

B. Cable Restraints: 
1. Comply with ASCE 19 
2. Cables: Pre-stretched, galvanized steel wire rope with certified break strength 
3. Cable Connections: Use only swaged end fittings. Cable clips and wedge type end fittings 

are not permitted in accordance with ASCE 19 
4. Use protective thimbles for cable loops where potential for cable damage exists. 

C. Rigid Restraints: Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural element; 
suitable for both compressive and tensile design loads. 
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D. Cable Restraints: 
1. Connections: 

a. Use overlapping wire rope U clips, cable clamping bolts, swaged sleeves, or 

seismically rated tool-less wedge insert lock connectors. 

2.4 NEOPRENE ISOLATORS 

A. Floor Mounted Isolators (FMI): Neoprene, molded from oil-resistant compounds, with a cast-in-top 
steel load transfer plate for bolting to supported equipment and a bolt-down plate with holes 
provided for anchoring to the supporting structure. Mounts sized for a minimum 0.2” static 
deflection. Mason BR, Kinetiics RD, or equal. 

2.5 SPRING ISOLATORS 

A. Floor Type Spring Isolators (FTSP-1): Shall be open spring type with approximate ratio between 
horizontal and vertical spring constant of 1.0. A ribbed neoprene acoustical friction pad shall be 
bonded to the underside of the isolator. Provide with height saving bracket. 
1. Approved Manufacturers: 

a. Mason Series SLF 

b. Amber Booth “SW” or approved  

PART 3 - EXECUTION 

3.1 INSTALLATION - SEISMIC 

A. Wall Mounted Mechanical Equipment: 
1. Anchoring to gypsum wallboard, plaster, or other wall finish that has not been engineered to 

resist imposed loads is not permitted. 

B. Piping: 
1. Pipes and Connections Constructed of Ductile Materials (copper; ductile iron, steel or 

aluminum; and brazed, welded or screwed connections) and is 2.5 inches and larger: 

a. Provide transverse bracing at spacing not more than 40.0 feet on center. 

b. Transverse bracing for one pipe section may also act as a longitudinal bracing for a 

pipe section connected perpendicular to it, if the bracing is installed within 2 feet of the 

elbow or tee of similar size. 

c. Piping conveying fluids at 100°F. and higher shall have expansion devices provided in 

between longitudinal braces to allow for thermal expansion. 

d. Bracing may be omitted when the top of the pipe is suspended 12 inches or less from 

the supporting structural member and the pipe is suspended by an individual hanger. 
2. Pipes and Connections Constructed of Non-Ductile Materials (cast iron, no-hub, plastic or 

non-UL listed grooved coupling pipe) and is 2.5 inches and larger: 

a. Transverse bracing for one pipe section may also act as a longitudinal bracing for a 

pipe section connected perpendicular to it, if the bracing is installed within 2 feet of the 

elbow or tee of similar size. 

b. Piping conveying fluids at 100°F. and higher shall have expansion devices provided in 

between longitudinal braces to allow for thermal expansion. 

c. Bracing may be omitted when the top of the pipe is suspended 12 inches or less from 

the supporting structural member and the pipe is suspended by an individual hanger. 

C. Tanks: 
1. Provide seismic bracing for hot water tanks. 
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3.2 VIBRATION ISOLATION SCHEDULE 

EQUIPMENT TYPE ISOLATION TYPE STATIC DEFLECTION (IN) 
HWT-(XXX) (NOTE 1) FMI 0.2” 

CMP-(X) FTSP-1 1” 

NOTES: 

1. Main building equipment only. 

 

END OF SECTION 220548 
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SECTION 220553 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Nameplates 

B. Tags 

C. Stencils 

D. Pipe markers 

1.2 RELATED REQUIREMENTS 

A. Section 099123 - Interior Painting:  Identification painting 

1.3 REFERENCE STANDARDS 

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2015 

1.4 SUBMITTALS 

A. See Section 013000 - Administrative Requirements for submittal procedures 

B. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

C. Operation and Maintenance Data: 
1. Valve Diagram: Provide an unlaminated copy of the valve diagram. 
2. Valve Tag Schedule: Provide an unlaminated copy of the valve tag schedule. 
3. Concealed Items Legend: Provide a color legend listing the colors used to label equipment 

above the ceiling. 

D. Project Record Documents:  Record actual locations of tagged valves. 

PART 2 - PRODUCTS 

2.1 NAMEPLATES 

A. Manufacturers: 
1. Brimar Industries, Inc 
2. Kolbi Pipe Marker Co 
3. Seton Identification Products 

B. Description:  Laminated three-layer plastic with engraved letters 
1. Letter Color:  White 
2. Letter Height:  1/4 inch 
3. Background Color:  Black 
4. Plastic:  Conform to ASTM D709 

2.2 TAGS 

A. Manufacturers: 
1. Advanced Graphic Engraving 
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2. Brady Corporation 
3. Brimar Industries, Inc 
4. Kolbi Pipe Marker Co 
5. Seton Identification Products 

B. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2-inch diameter. 

C. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2-inch diameter with smooth edges. 

D. Valve Tag Chart: Typewritten letter size list hard laminated. 

2.3 STENCILS 

A. Manufacturers: 
1. Brady Corporation 
2. Kolbi Pipe Marker Co 
3. Seton Identification Products 

B. Stencils: With clean cut symbols and letters of following size: 

C. Stencil Paint: As specified in Section 099123, semi-gloss enamel, colors conforming to  
ASME A13.1. 

2.4 PIPE MARKERS 

A. Manufacturers: 
1. Brady Corporation 
2. Brimar Industries, Inc 
3. Kolbi Pipe Marker Co 
4. Seton Identification Products 

B. Comply with ASME A13.1. 

C. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or 
pipe covering; minimum information indicating flow direction arrow and identification of fluid being 
conveyed. 

D. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and 
printed markings. 

E. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. 

F. Identification Scheme, ASME A13.1: 
1. Primary:  External Pipe Diameter, Uninsulated or Insulated 
2. Secondary:  Color scheme per fluid service 

a. Water; Potable, Cooling, Boiler Feed, and Other:  White text on green background 

G. Color code assignments shall be verified with the Owner prior to ordering.  Color code as follows: 
1. Potable Domestic Cold, Hot, and Hot Recirculation Water: Green with white letters 
2. Fire Quenching Fluids: Red with white letters 
3. Flammable Fluids: Yellow with black letters 
4. Compressed Air: Blue with white letters 
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2.5 VALVE TAG SCHEDULES 

A. Provide a Valve Tag Schedule for each piping system, typewritten, and reproduced on 8-1/2" x 11" 
bond paper, hard laminated.  Tabulate valve number, piping system, system abbreviation (as 
shown on tag), location of valve (room or space), and variations for identification (if any).  Mark 
valves which are intended for emergency shut-off and similar special uses, by special "flags", in 
margin of schedule. 

2.6 VALVE DIAGRAM 

A. Provide a Valve Diagram showing the location of all valves relative to the floor plan of the building.  
Each Valve Diagram shall be 11x17, hard laminated sheets.  Each piping system shall be in a 
unique color and a legend noting the system colors shall be placed on the first page. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive identification products. 

3.2 INSTALLATION 

A. Install flexible nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags in clear view and align with axis of piping. 

C. Install plastic pipe markers in accordance with manufacturer's instructions. 

D. Install plastic tape pipe marker around pipe in accordance with manufacturer's instructions. 

E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried 
pipe. 

F. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner of 
panel closest to equipment. 

3.3 PIPE MARKERS AND COLOR BANDS 

A. Locate pipe markers and color bands as follows wherever piping is exposed to view in occupied 
space, machine rooms, accessible maintenance spaces and exterior non-concealed locations or in 
accessible ceiling spaces. 
1. Near each valve and control device 
2. Near each branch, excluding short take-offs for fixtures and terminal units; mark each pipe at 

branch where there could be question of flow pattern 
3. Near locations where pipes pass through walls or floor/ceilings, or enter non-accessible 

enclosures 
4. At access doors, manholes, and similar access points which permit view of concealed piping 
5. Near major equipment items and other points of origination and termination 

3.4 PLUMBING EQUIPMENT IDENTIFICATION 

A. Install engraved plastic laminate sign on or near each major item of plumbing equipment and each 
operation device. Provide signs for the following general categories of equipment and operational 
devices. Provide signs or suspended ceiling tile below mechanical equipment located above 
ceiling. 
1. Pumps and similar motor-driven units 
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2. Tanks and pressure vessels 

3.5 CONCEALED ITEMS 

A. Items concealed above accessible ceilings requiring access, shall have the ceiling marked to 
indicate such item's location.  The marking system shall consist of colored phenolic plates with  
½” tall engraved lettering specifying the item concealed; plate shall be applied to ceiling T-bar 
framing with rivets or other owner approved method below the concealed item.  Colors used shall 
be verified with Owner, and unless directed otherwise, shall be: 
1. Fire Protection System Components:  Red 
2. Domestic Plumbing System Components:  Green 

3.6 VALVE TAG SCHEDULE 

A. Provide the hard laminated Valve Tag Schedule in the mechanical/janitors room. 

3.7 VALVE DIAGRAM 

A. Provide the hard laminated Valve Diagram in the mechanical/janitors room. 

END OF SECTION 220553 
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