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Preface 

Authority:  The Uniform Plumbing Code (Chapter 51-56 WAC) is adopted by the Washington State Building 
Code Council pursuant to Chapters 19.27 and 70.92 RCW. This code was first adopted by reference by the 
Washington State Legislature in 1974. In 1985, the Legislature delegated the responsibility of adoption and 
amendment of these codes to the State Building Code Council. 

Supersession of Previous Codes:  Chapter 51-56 WAC supersede Chapters 51-46 and 51-47 WAC. 

Code Precedence:  The State Building Code Act, Chapter 19.27 RCW, establishes the following order of 
precedence among the documents adopted as parts of the State Building Code: 

 International Building Code, Standards and amendments – WAC 51-50; 

 International Residential Code, Standards and amendments – WAC 51-51; 

 International Mechanical Code, Standards and amendments – WAC 51-52; 

 International Fire Code, Standards and amendments – WAC 51-54A;  

 Washington Wildland-Urban Interface Code – WAC 51-55; 

 Uniform Plumbing Code, Standards and amendments – WAC 51-56. 

Where there is a conflict between codes, an earlier named code takes precedence over a later named code. In 
the case of conflict between the duct insulation requirements of the International Mechanical Code and the duct 
insulation requirements of the Energy Code, the Energy Code, or where applicable, a local jurisdiction's energy 
code, shall govern. 

Where, in any specific case, different sections of this Code specify different materials, methods of construction 
or other requirements, the most restrictive shall govern. Where there is conflict between a general requirement 
and a specific requirement, the specific requirement shall be applicable. 

Organization and Numbering:  These rules are written to allow compatible use with the Uniform Plumbing 
Code.  All sections which are amended, deleted, or added are referenced. 

Enforcement:  The State Building Code Act requires that each local jurisdiction enforce the State Building Code 
within its jurisdiction. Any jurisdiction can contract with another jurisdiction or an inspection agency to provide 
the mandated enforcement activities. 

Amendments to the State Building Code: 

The State Building Code Council has adopted review procedures and approval criteria for local amendments. 
These procedures and criteria are found in Chapter 51-04 WAC. The Council has exempted from its review any 
amendments to the administrative provisions of the various codes. 

Forms for proposing statewide amendments to the State Building Code are available from the State Building 
Code Council staff. 

A. Amendments of Statewide Application:  The State Building Code Council will consider proposals to 
amend the Code every three years to coincide with the model code publication. The Council is not 
scheduled to enter formal rulemaking until 2024 as part of its consideration of adoption of the 2024 series 
of codes.  

 Proposals to amend the Code shall be made on forms provided by the Building Code Council. 
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B. Local Amendments:  Any jurisdiction may amend the State Building Code provided the amendments do 
not reduce the minimum performance standards of the codes.  There are two areas where local 
amendments are limited or prohibited: 

Prohibited Amendments:  Residential provisions of the State Energy Code (WAC 51-11R and WAC 
51-11C); any provision of the International Building Code or International Residential Code affecting 
accessibility; and standards specifically adopted in Chapters 19.27 and 19.27A WAC cannot be 
amended by any local jurisdiction. 

Residential Amendments:  Amendments by local jurisdictions which affect the construction of single 
family and multi-family residential buildings must be reviewed and approved by the State Building Code 
Council before such amendments can be enforced.  The State Building Code Act provides the following 
definition: 

Multi-family residential building:  means common wall residential buildings that consist of 
four or fewer units, that do not exceed two stories in height, that are less than 5,000 
square feet in area, and that have a one-hour fire-resistive occupancy separation between 
units. 

Application forms for Council review of local amendments are available from the State Building Code 
Council Staff. 

Washington State Building Code Council 

Post Office Box 41449 

Olympia, Washington  98504-1449 

www.sbcc.wa.gov 

(360) 407-9255      

e-mail:  sbcc@des.wa.gov 

Printing Format:  This version of the rules is published as a series of insert or replacement pages and is 
intended to be printed as a two-sided document.  Each page provides instructions for installing them in the 
model code book.  Amendments to the model code, are indicated by a double line in the margin next to the 
revised portions. Any portion of the model code that has been deleted in the amendment will be will be marked 
with (<) symbol  

Effective Date:  These rules were adopted by the State Building Code Council on November 18, 2022. 
The rules are effective throughout the state on July 1, 2023. This code is based on WAC 51-56 as 
published in WSR 23-02-057. It is subject to review by the State Legislature during the 2024 session.) 

Building Permit Fees:  The activities of the State Building Code Council are supported by permit fees 
collected by each city and county. Section 19.27.085 of the State Building Code Act requires that a fee of 
$6.50 be imposed on each residential permit and $25.00 on each commercial building permit issued by 
each city and county. In addition, a fee of $2.00 per unit shall be imposed for each dwelling unit after the 
first unit, on each building containing more than one residential unit.  For the purpose of this fee, WAC 365-
110-035 defines building permits as any permit to construct, enlarge, alter, repair, move, improve, remove, 
convert or demolish any building or structure regulated by the Building Code. Exempt from the fee are 
plumbing, electrical, mechanical permits, permits issued to install a mobile/manufactured home, 
commercial coach or factory built structure, or permits issued pursuant to the International Fire Code. 
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Each city and county shall remit moneys collected to the state treasury quarterly.  No remittance is 
required until a minimum of $50.00 has accumulated. 

These permit fees are the amounts current in January 2020. Such fees may be changed by the State 
Legislature. 

Opinions: RCW 19.27.031 grants the council authority to render opinions relating to the building code at the 
request of a local code official. For the purposes of this section, the term "code official" means the local or state 
official, or their designee, responsible for implementation and enforcement of the specific code provision on 
which the opinion is requested. 

At the request of a code official, the council will issue opinions relating to the codes adopted under chapters 
19.27, 19.27A, and 70.92 RCW, and council amendments to the model codes. At the request of a local code 
official, the council may issue opinions on the applicability of WAC 51-04-030 to a local government ordinance 
regulating construction. Council related opinions may be developed and approved by a standing committee of 
the council. Opinions approved by a standing committee may be reviewed and modified by the council. 
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Authority. 
These rules are adopted under the authority of chapter 19.27 RCW. 

 
Purpose. 

The purpose of these rules is to implement the provisions of chapter 19.27 RCW, which provides that 
the state building code council shall maintain the State Building Code in a status which is consistent with the 
purpose as set forth in RCW 19.27.020. In maintaining the codes, the council shall regularly review updated 
versions of the codes adopted under the act, and other pertinent information, and shall amend the codes as 
deemed appropriate by the council. 
 
Uniform Plumbing Code. 

The 2021 edition of the Uniform Plumbing Code, including Appendices A, B, I, and M, published by the 
International Association of Plumbing and Mechanical Officials, is hereby adopted by reference with the 
following additions, deletions and exceptions: Provided that chapters 12 and 14 of this code are not adopted. 
Provided further, that those requirements of the Uniform Plumbing Code relating to venting and combustion air 
of fuel fired appliances as found in chapter 5 and those portions of the code addressing building sewers are not 
adopted. 
 
Conflicts between Appendix I and the manufacturer's installation instructions. 

Where a conflict exists between the provisions of Appendix I and the manufacturer's installation 
instructions, the conditions of the listing and the manufacturer's installation instructions shall apply. 
 
Exceptions. 

The exceptions and amendments to the model codes contained in the provisions of chapter 19.27 RCW 
shall apply in cases of conflict with any of the provisions of these rules. 

Codes referenced which are not adopted through RCW 19.27.031 or chapter 19.27A RCW shall not 
apply unless specifically adopted by the authority having jurisdiction. 
 
Implementation. 

The Uniform Plumbing Code adopted by chapter 51-56 WAC shall become effective in all counties and 
cities of this state on July 1, 2023. 
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103.3.1 Certification. State rules and regulations concerning certification shall apply. 
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205.0 Certified Backflow Assembly Tester - A person certified by the Washington state department of health 
under chapter 246-292 WAC to inspect (for correct installation and approval status) and test (for proper 
operation), maintain and repair (in compliance with chapter 18.106 RCW) backflow prevention assemblies, 
devices and air gaps. 
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210.0 Hot Water - Water at a temperature exceeding or equal to 100°F. 
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218.0 Plumbing System - Includes all potable water, building supply and distribution pipes, all reclaimed  
or other alternate source water systems, all rainwater systems, all plumbing fixtures and traps, all  
drainage and vent pipe(s), and all building drains including their respective joints and connection, devices,  
receptors, and appurtenances within the property lines of the premises and shall include potable water  
piping, potable water treating or using equipment, medical gas and medical vacuum systems, and water  
heaters: Provided, that no certification shall be required for the installation of a plumbing system within  
the property lines and outside a building. 
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221.0 Spray Sprinkler Body - The exterior case or shell of a sprinkler incorporating a means of connection to 
the piping system designed to convey water to a nozzle or orifice. 
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225.0 Water Heater (consumer electric storage) - A consumer product that uses electricity as the energy 
source to heat domestic potable water, has a nameplate input rating of twelve kilowatts or less, contains 
nominally forty gallons but no more than one hundred twenty gallons of rated hot water storage volume, and 
supplies a maximum hot water delivery temperature less than one hundred eighty degrees Fahrenheit. 

 
Water Heater (mini-tank electric) - A small electric water heater that has a measured storage volume 

of more than one gallon and a rated storage volume of less than twenty gallons. 
 
Water/Wastewater Utility - A public or private entity, including a water purveyor as defined in chapter 

246-290 WAC, which may treat, deliver, or do both functions to reclaimed (recycled) water,  
potable water, or both to wholesale or retail customers. 
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301.2.2 Standards. Standards listed or referred to in this chapter or other chapters cover materials which will 
conform to the requirements of this code, when used in accordance with the limitations imposed in this or other 
chapters thereof and their listing. Where a standard covers materials of various grades, weights, quality, or 
configurations, the portion of the listed standard that is applicable shall be used.  
Design and materials for special conditions or materials not provided for herein shall be permitted to be  
used by special permission of the authority having jurisdiction after the authority having jurisdiction has  
been satisfied as to their adequacy in accordance with Section 301.2. 
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310.4 Use of Vent and Waste Pipes. Except as hereinafter provided in Sections 908.0 through 911.0 
 and Appendix C, no vent pipe shall be used as a soil or waste pipe, nor shall any soil or waste pipe be used as 
a vent. 
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312.6 Freezing Protection. No water, soil, or waste pipe shall be installed or permitted outside of a building, in 
attics or crawl spaces, or in an exterior wall unless, where necessary, adequate provision is  
made to protect such pipe from freezing. All hot and cold water pipes installed outside the conditioned space 
shall be insulated to meet the minimum requirements of the Washington State Energy Code. 
 
312.7 Fire-Resistant Construction. All pipe penetrating floor/ceiling assemblies and fire-resistance rated walls 
or partitions shall be protected in accordance with the requirements of the building code. 
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402.5 Setting. Fixtures shall be set level and in proper alignment with reference to adjacent walls. No  
water closet or bidet shall be set closer than fifteen (15) inches (381 mm) from its center to any side wall or 
obstruction nor closer than thirty (30) inches (762 mm) center to center to any similar fixture. The clear space in 
front of any water closet or bidet shall be not less than twenty-four (24) inches (610 mm). No urinal shall be set 
closer than twelve (12) inches (305 mm) from its center to any side wall or partition nor closer than twenty-four 
(24) inches (610 mm) center to center. 
EXCEPTIONS: 1. The clear space in front of a water closet, lavatory or bidet in dwelling units and sleeping units shall be not less than 

21 inches (533 mm). 
2. The installation of paper dispensers or accessibility grab bars shall not be considered obstructions. 
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405.4 Application. No individual, public or private corporation, firm, political subdivision, government agency, or 
other legal entity, may, for purposes of use in the state of Washington, distribute, sell, offer for sale, import, 
install, or approve for installation any plumbing fixtures or fittings unless the fixtures or fittings meet the 
standards as provided for in this chapter. 
 
407.2 Water Consumption. The maximum water flow rate of faucets shall comply with Section 407.2.1  
through 407.2.2. 
 
407.2.1 Maximum Flow Rate. The maximum flow rate for public lavatory faucets shall not exceed 0.5  
gpm at 60 psi (1.9 L/m at 414 kPa). 
 
407.2.1.1 Residential Lavatory Faucets. The maximum flow rate of residential lavatory faucets shall not 
exceed 1.2 gallons (4.54 L) per minute at 60 psi. The minimum flow rate of residential lavatory faucets shall not 
be less than 0.8 gallons (3.03 L) per minute at 20 psi. 
 
407.2.1.2 Lavatory Faucets in Common and Public Use Areas. The maximum flow rate of lavatory faucets, 
installed in common and public use areas (outside of dwellings or sleeping units) in residential buildings, shall 
not exceed 0.5 gallons (1.89 L) per minute at 60 psi. 
 
407.2.2 Metering Faucets. Metered faucets shall deliver a maximum of 0.25 gallons (1.0 L) per metering  
cycle in accordance with ASME A112.18.1/CSA B125.1. 
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407.4 Metering Valves. Lavatory faucets located in restrooms intended for use by the general public shall be 
equipped with a metering valve designed to close by spring or water pressure when left unattended (self-
closing). 
EXCEPTIONS: 1. Where designed and installed for use by persons with a disability. 
  2. Where installed in day care centers, for use primarily by children under 6 years of age. 
 
408.2 Water Consumption. Showerheads shall meet the maximum flow rate of 1.8 gallons (6.81 L) per minute 
measured at 80 psi. Showerheads shall be certified to the performance criteria of the U.S. EPA WaterSense 
Specification for Showerheads. 
EXCEPTION: Emergency use showers shall be exempt from the maximum water usage rates. 
 
408.2.1 Multiple Showerheads Serving One Shower. When a shower is served by more than one 
showerhead, including handheld showerheads, the combined flow rate of all showerheads and/or other shower 
outlets controlled by a single valve shall not exceed 1.8 gallons (6.81 L) per minute at 80 psi, or the shower shall 
be designed to allow only one shower outlet to be in operation at a time. 
 
408.4 Waste Outlet. Showers shall have a waste outlet and fixture tailpiece not less than two (2) inches (50 
mm) in diameter. Fixture tailpieces shall be constructed from the materials specified in Section 701.2 for 
drainage piping. Strainers serving shower drains shall have a waterway at least equivalent to the area of the 
tailpiece. 
EXCEPTION: In a residential dwelling unit where a 2 inch waste is not readily available and approval of the AHJ has been granted, the 

waste outlet, fixture tailpiece, trap and trap arm may be 1-1/2 inch when an existing tub is being replaced by a shower 
sized per Section 408.2. This exception only applies where one shower head rated at 1.8 gpm is installed. 

 
408.6 Shower Compartments. Shower compartments, regardless of shape, shall have a minimum  
finished interior of nine hundred (900) square inches (0.58 m2) and shall also be capable of  
encompassing a thirty (30) inch (762 mm) circle. The minimum required area and dimensions shall be measured 
at a height equal to the top of the threshold and at a point tangent to its centerline. The area and dimensions 
shall be maintained to a point of not less than seventy (70) inches (1,778 mm) above the shower drain outlet 
with no protrusions other than the fixture valve or valves, shower head, soap dishes, shelves, and safety grab 
bars or rails. Fold-down seats in accessible shower stalls shall be permitted to protrude into the thirty (30) inch 
(762 mm) circle. 
EXCEPTIONS: 1. Showers that are designed to comply with ICC/ANSI A117.1. 

2. The minimum required area and dimension shall not apply for a shower receptor having overall dimensions of not 
less than thirty (30) inches (762 mm) in width and sixty (60) inches (1,524 mm) in length. 
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411.2 Water Consumption. The effective flush volume of all water closets shall not exceed 1.28 gallons (4.8 L) 
per flush when tested in accordance with ASME A112.19.2/CSA B45.1. 
EXCEPTIONS: 1. Water closets located in day care centers, intended for use by young children may have a maximum water use of 3.5 

gallons per flush or 13.25 liters per flush. 
 2. Water closets with bed pan washers may have a maximum water use of 3.5 gallons per flush or 13.25 liters per flush. 
 3. Blow out bowls, as defined in ANSI/ASME A112.19.2M, Section 5.1.2.3 may have a maximum water use of 3.5 

gallons per flush or 13.25 liters per flush. 
 
411.2.2 Performance. Water closets installed shall meet or exceed the minimum performance criteria 
developed for certification of high-efficiency toilets under the WaterSense program sponsored by the U.S. 
Environmental Protection Agency (EPA). 
 
411.2.3 Flushometer Valve Activated Water Closets. Flushometer valve activated water closets shall  
have a maximum flush volume of 1.28 gallons (4.8 Lpf) of water per flush in accordance with ASME 
A112.19.2/CSA B45.1. 
 
412.1 Application. Urinals shall comply with ASME A112.19.2/CSA B45.1, ASME A112.19.19, or CSA  
B45.5/IAPMO Z124. Wall-mounted urinals shall have an average water consumption not to exceed 0.125 
gallons (0.47 L) per flush. Other urinals shall have an average water consumption not to exceed 0.5 gallons 
(1.89 L) per flush. 
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414.3 Drainage Connection. Domestic dishwashing machines shall discharge indirectly through an air gap 
fitting in accordance with Section 807.3 into a waste receptor, a wye branch fitting on the tailpiece of a kitchen 
sink, or dishwasher connection of a food waste disposer. Commercial dishwashing machines  
shall discharge indirectly through an air gap. 
 
415.2 Drinking Fountain Alternatives. This section is not adopted. See Building Code  
chapter 29. 
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418.3 Location of Floor Drains. Floor drains shall be installed in the following areas: 
1. Toilet rooms containing two (2) or more water closets or a combination of one (1) water closet  
and one (1) urinal, except in a dwelling unit. The floor shall slope toward the floor drains. 
2. Laundry rooms in commercial buildings and common laundry facilities in multifamily dwelling 
buildings. 

 
420.2 Water Consumption. Sink faucets shall have a maximum flow rate of not more than 2.2 gpm at 60  
psi (8.3 L/m at 414 kPa) in accordance with ASME A112.18.1/CSA B125.1. 
EXCEPTION: Clinical sinks, laundry trays, service sinks. 
 
420.2.1 Kitchen Faucets. Kitchen faucets shall have a maximum flow rate of not more than 1.8 gallons (6.81 L) 
per minute at 60 psi. Kitchen faucets may temporarily increase the flow above the maximum rate, but not to 
exceed 2.2 gallons (8.3 L) per minute at 60 psi, and must default to a maximum flow rate of 1.8 gallons (6.81 L) 
per minute at 60 psi. 
EXCEPTION: Where faucets meeting the maximum flow rate of 1.8 gpm (6.81 L) are unavailable, aerators or other means may be 

used to achieve reduction. 
 
420.3 Prerinse Spray Valve. Commercial food service prerinse spray valves shall have a maximum flow rate of 
1.6 gallons per minute (gpm) at 60 pounds-force per square inch (psi) (6.0 L/m at 414 kPa) in  
accordance with ASME A112.18.1/CSA B125.1 and shall be equipped with an integral automatic shutoff. 
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422.0 Minimum Number of Required Fixtures. For minimum number of plumbing fixtures required, see 
Building Code Chapter 29 and Table 2902.1. 
 
Sections 422.1 through 422.5 and Table 422.1 are not adopted. 
 
 
423.0 Landscape Irrigation. 
 
423.1 Spray Sprinkler Body. Spray sprinkler bodies must include an integral pressure regulator and must meet 
the water efficiency and performance criteria and other requirements of environmental protection agency water 
sense program product specification for spray sprinkler bodies. 
EXCEPTION: Spray sprinkler bodies specifically excluded from the scope of the environmental protection agency water sense 

program product specification for spray sprinkler bodies.  
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501.1 Applicability. The regulations of this chapter shall govern the construction, location, and  
installation of fuel burning and other types of water heaters heating potable water. The minimum capacity  
for water heaters shall be in accordance with the first hour rating listed in Table 501.1(2). See the  
Mechanical Code for combustion air and installation of all vents and their connectors. No water heater  
shall be hereinafter installed that does not comply with the manufacturer's installation instructions and the type 
and model of each size thereof approved by the authority having jurisdiction. A list of accepted water  
heater appliance standards is referenced in Table 501(2). Listed appliances shall be installed in  
accordance with the manufacturer's installation instructions. Unlisted water heaters shall be permitted in  
accordance with Section 504.3.2. 

 
TABLE 501.1(2)1,3 

Number of Bathrooms 1 to 1.5 2 to 2.5 3 to 3.5 
Number of Bedrooms 1 2 3 2 3 4 5 3 4 5 6 

First Hour Rating2, Gallons 38 49 49 49 62 62 74 62 74 74 74 
Notes: 1. The first hour rating is found on the "Energy Guide" label. 

2. Non-storage and solar water heaters shall be sized to meet the appropriate first hour rating as shown in the table and shall be 
capable of delivering hot water at the maximum system demand flow, as calculated in Section 610.0 or Appendix A, as applicable. 
3. For replacement water heaters, see Section 102.4. 

 
501.1.2 Consumer Electric Storage Water Heater Requirements. Consumer electric storage water heaters 
must have a modular demand response communications port compliant with the March 2018 version of the 
ANSI/CTA–2045-A communication interface standard, or equivalent and the March 2018 version of the 
ANSI/CTA-2045-A application layer requirements. The interface standard and application layer requirements 
required in this subsection are the versions established on March 16, 2018. 
EXCEPTIONS: 1. Water heaters manufactured prior to January 1, 2021. 

2. Electric storage water heaters other than heat pump type water heaters manufactured prior to January 1, 2022. 
 

501.1.3 Mini-tank Electric Water Heaters. The standby energy consumption of hot water dispensers and mini-
tank electric water heaters manufactured on or after January 1, 2010, shall be not greater than 35 watts. Mini-
tank electric water heaters shall be tested in accordance with the method specified in the California Code of 39 
Regulations, Title 20, section 1604 in effect as of July 26, 2009. 
 
504.1 Location. Water heater installation in bedrooms and bathrooms shall comply with one of the  
following: 

1. Fuel-burning water heaters may be installed in a closet located in the bedroom or bathroom provided 
the closet is equipped with a listed, gasketed door assembly and a listed self-closing device. The self-
closing door assembly shall meet the requirements of Section 504.1.1. The door assembly shall be 
installed with a threshold and bottom door seal and shall meet the requirements of Section 504.1.2. All 
combustion air for such installations shall be obtained from the outdoors in accordance with the 
International Mechanical Code. The closet shall be for the exclusive use of the water heater. 
2. Water heater shall be of the direct vent type. 
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505.2 Safety Devices. All storage-type water heaters deriving heat from fuels or types of energy other than gas, 
shall be provided with, in addition to the primary temperature controls, an over-temperature  
safety protection device constructed, listed, and installed in accordance with nationally recognized applicable 
standards for such devices and a combination temperature and pressure relief valve. 
 
506.0 Combustion Air. For issues relating to combustion air, see the Mechanical Code. 
 
Sections 506.1 through 506.9 are not adopted. 
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507.2 Seismic Provisions. Water heaters shall be anchored or strapped to resist horizontal displacement due 
to earthquake motion. Strappings shall be at points within the upper one-third and lower one-third of its vertical 
dimensions. At the lower point, a distance of not less than four (4) inches (102 mm) shall be maintained from the 
controls to the strapping. 
 
Sections 507.6 through 507.9 are not adopted. 
 
507.13 Installation in Garages. Appliances in garages and in adjacent spaces that open to the garage  
and are not part of the living space of a dwelling unit shall be installed so that burners, burner-ignition devices 
and ignition sources are located not less than eighteen (18) inches above the floor unless listed as flammable 
vapor ignition resistant. 
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507.16 Venting of Flue Gases - Delete entire section. 
 
Sections 507.18 through 507.22 are not adopted. 
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509.0 Venting of Equipment. Delete entire section. 
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510.0 Sizing of Category I Venting Systems. Delete entire section. 
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Commercial Provisions: 

 
SECTION C404 

SERVICE WATER HEATING AND PRESSURE-BOOSTER SYSTEMS 

C404.1 General. This section covers the minimum efficiency of, and controls for, service water-heating 
equipment and insulation of service hot water piping. 

Exception: Energy using equipment used by a manufacturing, industrial or commercial process other than 
maintaining comfort and amenities for the occupants are exempt from all Section C404 subsections except 
Sections C402.2 and C404.13. 

C404.2 Service water-heating equipment performance efficiency. Water-heating equipment and hot water 
storage tanks shall meet the requirements of Table C404.2. The efficiency shall be verified through certification 
and listed under an approved certification program, or if no certification program exists, the equipment efficiency 
ratings shall be supported by data furnished by the manufacturer. Water-heating equipment intended to be used 
to provide space heating shall meet the applicable provisions of Table C404.2. 

C404.2.1 Service water heating system type. Service hot water shall be provided by an electric air-source 
heat pump water heating (HPWH) system meeting the requirements of this section. Supplemental service 
water heating equipment is permitted to use electric resistance or fossil fuel in compliance with Section 
C404.2.1.4. 

Exceptions: 
1. 24 kW plus 0.1 watts per square foot of building area of electric resistance service water heating 

capacity is allowed per building. 
2. Solar thermal, wastewater heat recovery, other approved waste heat recovery, ground source heat 

pumps, water-source heat pump systems utilizing waste heat, and combinations thereof, are 
permitted to offset all or any portion of the required HPWH capacity where such systems comply with 
this code and the Uniform Plumbing Code. 

3. Systems that comply with the Northwest Energy Efficiency Alliance (NEEA) Commercial Electric 
Advanced Water Heating Specification. 

4. Service hot water systems served by a district energy system that serves multiple buildings and that 
was in service before the effective date of this code. 

5. Commercial dishwashers, commercial food service equipment, and other approved process 
equipment are permitted to utilize electric booster heaters for supply water temperatures 120°F (49°C) 
or higher. 

6. Systems connected to a low-carbon district energy exchange system or a low-carbon district heating 
and cooling or heating only system. 

7. Essential facilities. Groups I-2 and I-3 occupancies that by regulation are required to have in place 
redundant emergency backup systems. 
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TABLE C404.2 
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT 

Equipment 
Type 

Size 
Category 

(input) 

Subcategory 
or Rating 
Condition 

Draw 
Pattern 

Performance 
Requireda,j 

Test 
Procedureb 

Electric table-
top water 
heatersk 

≤ 12 kWc ≥ 20 gal 
≤ 120 gal 

Very small 
Low 

Medium 
High 

UEF ≥ 0.6323 - (0.0058 
× Vr) 

UEF ≥ 0.9188 - (0.0031 
× Vr) 

UEF ≥ 0.9577 - (0.0023 
× Vr) 

UEF ≥ 0.9884 - (0.0016 
× Vr) 

DOE 10 
C.F.R. Part 
430 App. E 

Electric 
storage water 
heatersg,i 
resistance 
and heat 
pump 

≤ 12 kWc ≥ 20 gal 
≤ 55 gal 

Very small 
Low 

Medium 
High 

UEF ≥ 0.8808 - (0.0008 
× Vr) 

UEF ≥ 0.9254 - (0.0003 
× Vr) 

UEF ≥ 0.9307 - (0.0002 
× Vr) 

UEF ≥ 0.9349 - (0.0001 
× Vr) 

DOE 10 
C.F.R. Part 
430 App. E 

≤ 12 kW ˃ 55 gal 
≤ 120 gal 

Very small 
Low 

Medium 
High 

UEF ≥ 1.9236 - (0.0011 
× Vr) 

UEF ≥ 2.0440 - (0.0011 
× Vr) 

UEF ≥ 2.1171 - (0.0011 
× Vr) 

UEF ≥ 2.2418 - (0.0011 
× Vr) 

DOE 10 
C.F.R. Part 
430 App. E 

Electric 
storage water 
heatersg 

˃ 12 kW   (0.3 + 27/Vm), %h 

DOE 10 
C.F.R. 

431.106 App 
B. 

Grid-enabled 
water 
heatersg,l 

 ˃ 75 gal 

Very small 
Low 

Medium 
High 

UEF ≥ 1.0136 - (0.0028 
× Vr) 

UEF ≥ 0.9984 - (0.0014 
× Vr) 

UEF ≥ 0.9853 - (0.0010 
× Vr) 

UEF ≥ 0.9720 - (0.0007 
× Vr) 

10 C.F.R. 
430 

Appendix E 

Electric 
instantaneous 
water heaterh 

≤ 12 kW < 2 gal 

Very small 
Low 

Medium 
High 

UEF ≥ 0.91 
UEF ≥ 0.91 
UEF ≥ 0.91 
UEF ≥ 0.92 

DOE 10 
C.F.R. Part 

430 

˃ 12 kW 
& 

≤ 58.6 
kWc 

≤ 2 gal 
≤ 180°F All UEF ≥ 0.80 

DOE 10 
C.F.R. Part 

430 
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Gas storage 
water 
heatersg 

≤ 75,000 
Btu/h 

≥ 20 gal & 
≤ 55 galf 

Very small 
Low 

Medium 
High 

UEF ≥ 0.3456 - (0.0020 
× Vr) 

UEF ≥ 0.5982 - (0.0019 
× Vr) 

UEF ≥ 0.6483 - (0.0017 
× Vr) 

UEF ≥ 0.6920 - (0.0013 
× Vr) 

DOE 10 
C.F.R. Part 
430 App. E 

≤ 75,000 
Btu/h 

˃ 55 gal & 
≤ 100 galf 

Very small 
Low 

Medium 
High 

UEF ≥ 0.6470 - (0.0006 
× Vr) 

UEF ≥ 0.7689 - (0.0005 
× Vr) 

UEF ≥ 0.7897 - (0.0004 
× Vr) 

UEF ≥ 0.8072 - (0.0003 
× Vr) 

DOE 10 
C.F.R. Part 
430 App. E 

˃ 75,000 
Btu/h and 

≤ 
105,000 
Btu/hd 

≤ 120 gal 
≤ 180°F 

Very small 
Low 

Medium 
High 

UEF ≥ 0.2674-0.0009 x 
Vr 

UEF ≥ 0.5362-0.0012 x 
Vr 

UEF ≥ 0.6002-0.0011 x 
Vr 

UEF ≥ 0.6597-0.0009 x 
Vr 

DOE 10 
C.F.R. Part 
430 App. E 

˃ 
105,000 
Btu/hd,f 

  
80% Et 

SL ≤ (Q/800 +110√V), 
Btu/h 

DOE 10 
C.F.R. 

431.106 

Gas 
instantaneous 
water heaterh 

˃ 50,000 
Btu/h and 

< 
200,000 

Btu/h 

< 2 gal 

Very small 
Low 

Medium 
High 

UEF ≥ 0.80 
UEF ≥ 0.81 
UEF ≥ 0.81 
UEF ≥ 0.81 

DOE 10 
C.F.R. Part 
430 App. E 

≥ 
200,000 
Btu/hd,f 

< 10 gal  80% Et 
DOE 10 
C.F.R. 

431.106 ≥ 
200,000 
Btu/hf 

≥ 10 gal  
80% Et 

SL ≤ (Q/800 +110√V), 
Btu/h 
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Oil storage 
water 
heatersg 

≤ 
105,000 

Btu/h 
≤ 50 gal 

Very small 
Low 

Medium 
High 

UEF = 0.2509 – (0.0012 
× Vr) 

UEF = 0.5330 – (0.0016 
× Vr) 

UEF = 0.6078 – (0.0016 
× Vr) 

UEF = 0.6815 – (0.0014 
× Vr) 

DOE 10 
C.F.R. Part 

430 

˃ 
105,000 

Btu/h and 
≤ 

140,000 
Btu/he 

≤ 120 gal 
≤ 180°F 

Very small 
Low 

Medium 
High 

UEF ≥ 0.2932-0.0015 x 
Vr 

UEF ≥ 0.5596-0.0018 x 
Vr 

UEF ≥ 0.6194-0.0016 x 
Vr 

UEF ≥ 0.6740-0.0013 x 
Vr 

DOE 10 
C.F.R. Part 
430 App. E 

˃ 
140,000 

Btu/h 
  

80% Et 
SL ≤ (Q/800 +110√V), 

Btu/h 

DOE 10 
C.F.R. 

431.106 

(continued) 
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TABLE C404.2 - Continued 
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT 

Equipment 
Type 

Size 
Category 

(input) 

Subcategory 
or Rating 
Condition 

Draw 
Pattern 

Performance 
Requireda,j 

Test 
Procedureb 

Oil 
instantaneous 
water heaterh 

≤ 210,000 
Btu/h < 2 gal  80% Et 

EF ≥ 0.59 - 0.0005 x V 

DOE 10 
C.F.R. Part 
430 App. E 

˃ 210,000 
Btu/h < 10 gal  80% Et 

DOE 10 
C.F.R. 

431.106 

˃ 210,000 
Btu/h ≥ 10 gal  

78% Et 
SL ≤ (Q/800 +110√V), 

Btu/h 

DOE 10 
C.F.R. 

431.106 

Hot water 
supply 
boilers, gas 
and oilh 

≥ 300,000 
Btu/h and 

< 
12,500,000 

Btu/h 

< 10 gal  80% Et 
DOE 10 
C.F.R. 

431.106 

Hot water 
supply 
boilers, gash 

≥ 300,000 
Btu/h and 

< 
12,500,000 

Btu/h 

≥ 10 gal  
80% Et 

SL ≤ (Q/800 +110√V), 
Btu/h 

DOE 10 
C.F.R. 

431.106 

Hot water 
supply 
boilers, oilh 

≥ 300,000 
Btu/h and 

< 
12,500,000 

Btu/h 

≥ 10 gal  
78% Et 

SL ≤ (Q/800 +110√V), 
Btu/h 

DOE 10 
C.F.R. 

431.106 

Pool heaters, 
gas All   82% Et 

DOE 10 
C.F.R. Part 
430 App. P 

Heat pump 
pool heaters All 

50°F db 
44.2°F wb 
outdoor air 

80.0°F 
entering water 

 4.0 COP 
DOE 10 

C.F.R. Part 
430 App. P 

Unfired 
storage tanks All   

Minimum insulation 
requirement R-12.5 

(h-ft2-°F)/Btu 
(none) 

a. Thermal efficiency (Et) is a minimum requirement, while standby loss is a maximum requirement. In the 
standby loss equation, V is the rated volume in gallons and Q is the nameplate input rate in Btu/h. Vm is 
the measured volume in the tank in gallons. Standby loss for electric water heaters is in terms of %/h and 
denoted by the term "S," and standby loss for gas and oil water heaters is in terms of Btu/h and denoted 
by the term "SL" Draw pattern (DP) refers to the water draw profile in the Uniform Energy Factor (UEF) 
test. UEF and Energy Factor (EF) are minimum requirements. In the UEF standard equations, Vr refers 
to the rated volume in gallons. 

b. Chapter 6 contains a complete specification, including the year version, of the referenced test procedure. 
c. Electric instantaneous water heaters with input capacity ˃ 12 kW and ≤ 58.6 kW that have either  

   (1) a storage volume ˃ 2 gal; or  
   (2) is designed to provide outlet hot water at temperatures greater than 180°F; or  
   (3) uses three-phase power has no efficiency standard. 
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d. Gas storage water heaters with input capacity ˃ 75,000 Btu/h and ≤ 105,000 Btu/h must comply with the 
requirements for the ˃ 105,000 Btu/h if the water heater either (1) has a storage volume ˃ 120 gal; (2) is 
designed to provide outlet hot water at temperatures greater than 180°F; or (3) uses three-phase power. 

e. Oil storage water heaters with input capacity ˃ 105,000 Btu/h and ≤ 140,000 Btu/h must comply with the 
requirements for the ˃ 140,000 Btu/h if the water heater either (1) has a storage volume ˃ 120 gal; (2) is 
designed to provide outlet hot water at temperatures greater than 180°F; or (3) uses three-phase power. 

f. Water heaters or gas pool heaters in this category are regulated as consumer products by the USDOE 
as defined in 10 C.F.R. Part 430. 

g. Storage water heaters have a ratio of input capacity (Btu/h) to tank volume (gal) < 4000. 
h. Instantaneous water heaters and hot water supply boilers have an input capacity (Btu/h) divided by 

storage volume (gal) ≥ 4000 Btu/h-gal. 
i. There are no minimum efficiency requirements for electric heat pump water heaters greater than 12 kW 

or for gas heat pump water heaters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insert Page WSEC-C-7 
Insert Facing Insert Page WSEC-C-6 



 

C404.2.1.1 Primary heat pump system sizing. The system shall include a primary service output of 50 
percent load at 40°F (4°C) dry bulb or wet bulb outdoor air temperature for air-source heat pumps, or 
44°F (7°C) ground temperature for ground-source heat pumps that provides sufficient hot water as 
calculated using the equipment manufacturer's selection criteria or another approved methodology. 
Electric air source heat pumps shall be sized to deliver no less than 25 percent of the calculated demand 
for hot water production during the peak demand period when entering dry bulb or wet bulb outdoor air 
temperature of 24°F (-4°C). The remaining primary service output may be met by fossil fuel, electric 
resistance, or heat pump water heating systems. 

Exception: Twenty-five percent sizing at entering dry bulb or wet bulb air temperature of 24°F (-
4°C) is not required for air-source heat pumps located in a below-grade enclosed parking structure 
or other ventilated and unconditioned space that is not anticipated to fall below 40°F (4°C) at any 
time. 

C404.2.1.2 Primary hot water storage sizing. The system shall provide sufficient hot water to 
satisfy peak demand period requirements. 

C404.2.1.3 System design. The service water heating system shall be configured to conform to one 
of the following provisions: 

1. For single-pass heat pump water heaters, temperature maintenance heating provided for 
reheating return water from the building's heated water circulation system shall be physically 
decoupled from the primary service water heating system storage tank(s) in a manner that 
prevents destratification of the primary system storage tanks. Temperature maintenance 
heating is permitted to be provided by electric resistance, fossil fuel, or a separate dedicated 
heat pump system. 

2. For multi-pass heat pump water heaters, recirculated temperature maintenance water is 
permitted to be returned to the primary water storage tanks for reheating. 

3. For unitary heat pump water heaters, located in conditioned space, are permitted, where they 
are sized to meet all calculated service water heating demand using the heat pump 
compressor, and not supplementary heat. 

C404.2.1.3.1 Mixing valve. A thermostatic mixing valve capable of supplying hot water to the 
building at the user temperature setpoint shall be provided, in compliance with requirements of the 
Uniform Plumbing Code and the HPWH manufacturer's installation guidelines. The mixing valve 
shall be sized and rated to deliver tempered water in a range from the minimum flow of the 
temperature maintenance recirculation system up to the maximum demand for the fixtures served. 

C404.2.1.4 Supplemental water heating. Total supplemental water heating equipment shall not 
have an output capacity greater than the primary water heating equipment at 40°F (4°C) entering dry 
bulb or wet bulb outdoor air temperature for air-source heat pumps or 44°F (7°C) ground temperature 
for ground-source heat pumps. Supplemental heating is permitted for the following uses: 

1. Temperature maintenance of heated-water circulation systems, physically separate from the 
primary service water heating system. Temperature maintenance heating capacity shall be no 
greater than the primary water heating capacity at 40°F (4°C) dry bulb or wet bulb outdoor air 
temperature for air-source heat pumps or 44°F (7°C) ground temperature for ground-source 
heat pumps. 

2. Defrost of compressor coils. 
3. Heat tracing of piping for freeze protection or for temperature maintenance in lieu of 

recirculation of hot water. 
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4. Backup or low ambient temperature conditions, where all of the following are true: 
4.1. The supplemental heating capacity is no greater than the primary service water heating 

capacity at 40°F (4°C) dry bulb or wet bulb outdoor air temperature for air-source heat 
pumps or 44°F (7°C) ground temperature for ground-source heat pumps. 

4.2. During normal operations, the supplemental heating is controlled to operate only when the 
entering air temperature at the air-source HPWH is below 40°F (4°C), and the primary 
HPWH compressor continues to operate together with the supplemental heating. 

4.3. The primary water heating equipment cannot satisfy the system load due to equipment 
failure or entering air temperature below 40°F (4°C). 
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C404.2.1.5 System fault detection. The control system shall be capable of and configured to send 
automatic error alarms to building or maintenance personnel upon detection of equipment faults, low 
leaving water temperature from primary storage tanks, or low hot water supply delivery temperature to 
building distribution system. 

C404.3 Efficient heated water supply piping. Heated water supply piping shall be in accordance with 
Section C404.3.1 or C404.3.2. The flow rate through 1/4-inch (6.4 mm) piping shall be not greater than 
0.5 gpm (1.9 L/m). The flow rate through 5/16-inch (7.9 mm) piping shall be not greater than 1 gpm (3.8 
L/m). The flow rate through 3/8-inch (9.5 mm) piping shall be not greater than 1.5 gpm (5.7 L/m). Water 
heaters, circulating water systems and heat trace temperature maintenance systems shall be considered 
sources of heated water. 

C404.3.1 Maximum allowable pipe length method. The maximum allowable piping length from the 
nearest source of heated water to the termination of the fixture supply pipe shall be in accordance with 
the following. Where the piping contains more than one size of pipe, the largest size of pipe within the 
piping shall be used for determining the maximum allowable length of the piping in Table C404.3.1. 

1. For a public lavatory faucet, use the "Public lavatory faucets" column in Table C404.3.1. 
2. For all other plumbing fixtures and plumbing appliances, use the "Other fixtures and appliances" 

column in Table C404.3.1. 
TABLE C404.3.1 

PIPING VOLUME AND MAXIMUM PIPING LENGTHS 

NOMINAL PIPE SIZE  
(inches) 

VOLUME 
(liquid ounces per 

foot length) 

MAXIMUM PIPING LENGTH 
(feet) 

Public lavatory 
faucets 

Other fixtures and 
appliances 

1/4 0.33 6 50 
5/16 0.5 4 50 
3/8 0.75 3 50 
1/2 1.5 2 43 
5/8 2 1 32 
3/4 3 0.5 21 
7/8 4 0.5 16 
1 5 0.5 13 

11/4 8 0.5 8 
11/2 11 0.5 6 

2 or larger 18 0.5 4 

C404.3.2 Maximum allowable pipe volume method. The water volume in the piping shall be 
calculated in accordance with Section C404.3.2.1. The volume from the nearest source of heated water 
to the termination of the fixture supply pipe shall be as follows: 

1. For a public lavatory faucet: Not more than 2 ounces (0.06 L). 
2. For other plumbing fixtures or plumbing appliances; not more than 0.5 gallon (1.89 L). 
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C404.3.2.1 Water volume determination. The volume shall be the sum of the internal volumes of 
pipe, fittings, valves, meters and manifolds between the nearest source of heated water and the 
termination of the fixture supply pipe. The volume in the piping shall be determined from the "Volume" 
column in Table  
C404.3.1 or from Table C404.3.2.1. The volume contained within fixture shutoff valves, within flexible 
water  
supply connectors to a fixture fitting and within a fixture fitting shall not be included in the water 
volume determination. Where heated water is supplied by a recirculating system or heat-traced 
piping, the volume shall include the portion of the fitting on the branch pipe that supplies water to the 
fixture. 

C404.4 Heat traps for hot water storage tanks. Storage tank-type water heaters and hot water storage 
tanks that have vertical water pipes connecting to the inlet and outlet of the tank shall be provided with 
integral heat  
traps at the vertical inlets and outlets or shall have pipe-configured heat traps in the piping connected to 
those  
inlets and outlets. Tank inlets and outlets associated with solar water heating system circulation loops 
shall not be required to have heat traps. 

TABLE C404.3.2.1 
INTERNAL VOLUME OF VARIOUS WATER DISTRIBUTION TUBING 

Ounces of Water per Foot of Tube 

Nominal 
Size 

(inches) 
Copper 
Type M 

Copper 
Type L 

Copper 
Type K 

CPVC 
CTS 
SDR 
11 

CPVC 
SCH 
40 

CPVC 
SCH 
80 

PE-
RT 

SDR 

Composite 
ASTM 
F1281 

PEX 
CTS 
SDR 

9 
3/8 1.06 0.97 0.84 N/A 1.17 — 0.64 0.63 0.64 
1/2 1.69 1.55 1.45 1.25 1.89 1.46 1.18 1.31 1.18 
3/4 3.43 3.22 2.90 2.67 3.38 2.74 2.35 3.39 2.35 
1 5.81 5.49 5.17 4.43 5.53 4.57 3.91 5.56 3.91 

11/4 8.70 8.36 8.09 6.61 9.66 8.24 5.81 8.49 5.81 
11/2 12.18 11.83 11.45 9.22 13.20 11.38 8.09 13.88 8.09 

2 21.08 20.58 20.04 15.79 21.88 19.11 13.86 21.48 13.86 

C404.5 Water heater installation. Electric water heaters in unconditioned spaces or on concrete floors 
shall be placed on an incompressible, insulated surface with a minimum thermal resistance of R-10. 
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C404.6 Insulation of piping. Piping from a water heater to the termination of the heated water fixture 
supply pipe shall be insulated in accordance with Table C403.10.3. On both the inlet and outlet piping of a 
storage hot water heater or heated water storage tank, the piping to a heat trap or the first 8 feet (2438 
mm) of piping, whichever is less, shall be insulated. Piping that is heat traced shall be insulated in 
accordance with Table C403.10.3 or the heat trace manufacturer’s instructions. Tubular pipe insulation 
shall be installed in accordance  
with the insulation manufacturer’s instructions. Pipe insulation shall be continuous, including through 
hangers and supports, such that thermal bridging is prevented, except where the piping passes through a 
framing  
member. The minimum insulation thickness requirements of this section shall not supersede any greater 
insulation thickness requirements necessary for the protection of piping from freezing temperatures or the 
protection of personnel against external surface temperatures on the insulation. 

Exception: Tubular pipe insulation shall not be required on the following: 
1. The tubing from the connection at the termination of the fixture supply piping to a plumbing fixture 

or plumbing appliance. 
2. Valves, pumps, strainers and threaded unions in piping that is 1 inch (25 mm) or less in nominal 

diameter. 
3. Piping from user-controlled shower and bath mixing valves to the water outlets. 
4. Cold-water piping of a demand recirculation water system. 
5. Tubing from a hot drinking-water heating unit to the water outlet. 
6. Piping at locations where a vertical support of the piping is installed. 
7. Piping surrounded by building insulation with a thermal resistance (R-value) of not less than R-3. 
8. Hot water piping that is part of the final pipe run to the plumbing fixture and is not part of the 

heated-water circulation system circulation path is not required to meet the minimum insulation 
requirements of Section C404.6. 

C404.6.1 Storage tank insulation. Unfired storage tanks used to store service hot water at 
temperatures above 130°F (54°C) shall be wrapped with an insulating product, installed in accordance 
with the insulation manufacturer's instructions and providing a minimum of R-2 additional insulation for 
every 10°F (5°C) increase in stored water temperature above 130°F (54°C). Such additional insulation 
is also permitted to be integral to the tank. The insulation is permitted to be discontinuous at structural 
supports. C404.7 Heated-water circulating and heat trace temperature maintenance systems. 
Heated-water circulation systems for temperature maintenance shall be in accordance with Section 
C404.7.1. Electric resistance heat trace systems for temperature maintenance shall be in accordance 
with Section C404.7.2.  

Controls for hot water storage shall be in accordance with Section C404.7.3. Automatic controls, 
temperature sensors and pumps shall be in a location with access. Manual controls shall be in a location 
with ready access. 
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C404.7.1 Circulation systems. Heated-water circulation systems shall be provided with a circulation 
pump. The pump shall have an electronically commutated motor with a means of adjusting motor speed 
for system balancing. The system return pipe shall be a dedicated return pipe. Gravity and thermo-
syphon circulation systems are prohibited. Controls shall start the circulation pump based on the 
identification of a demand for hot water within the occupancy.  

C404.7.1.1 Single riser systems. Where the circulation system serves only a single domestic hot 
water riser or zone, the following controls shall be provided: 

1. Controls shall be configured to automatically turn off the pump when the water in the circulation 
loop is at the design supply temperature and shall not turn the pump back on until the 
temperature is a minimum of 10°F (5°C) lower than the design supply temperature. 

2. Controls shall be equipped with a manual switch or other control method that can be used to 
turn off the circulating pump during extended periods when hot water is not required. 

C404.7.1.2 Multiple riser systems. Where the circulation system serves multiple domestic hot water 
risers or piping zones, the following controls shall be provided : 

1. Controls shall be configured to automatically turn off the circulation pump during extended 
periods when hot water is not required.  

2. System shall include means for balancing the flow rate through each individual hot water supply 
riser or piping zone. 

3. For circulation systems that use a variable flow circulation pump, each riser and piping zone 
shall have a self-actuating thermostatic balancing valve. 

C404.7.1.3 Electronic thermostatic mixing valve (TMV). Where a heated water circulation system 
utilizes an electronic TMV to control the temperature of hot water supplied to the building, the TMV 
shall be configured so that it either reverts closed (fully COLD) or maintains its current valve position 
upon power failure or cessation of circulation flow. 

C404.7.2 Heat trace systems. Electric heat trace systems shall comply with IEEE 515.1. Controls for 
such systems shall be able to automatically adjust the energy input to the heat tracing to maintain the 
desired water temperature in the piping in accordance with the times when heated water is used in the 
occupancy. Heat trace shall be arranged to be turned off automatically when there is no hot water 
demand. 

C404.7.3 Controls for hot water storage. The controls on pumps that circulate water between a water 
heater and a heated-water storage tank shall limit operation of the pump from heating cycle startup to 
not greater than 5 minutes after the end of the cycle. 

C404.7.3.1 Pipe insulation. For heated water circulation systems, both supply and return pipe 
insulation shall be at minimum 1.0 inch thicker than that required by Table C403.10.3. 

Exception: Where piping is centered within a wall, ceiling or floor framing cavity with a depth at least 
4 inches greater than the diameter of the pipe and that is completely filled with batt or blown-in 
insulation, additional pipe insulation is not required. 

C404.8 Demand recirculation controls. Demand recirculation water systems shall have controls that 
comply with both of the following: 

1. The controls shall start the pump upon receiving a signal from the action of a user of a fixture or 
appliance, sensing the presence of a user of a fixture or sensing the flow of hot or tempered water 
to a fixture fitting or appliance. 

2. The controls shall limit the temperature of the water entering the cold water-piping to not greater 
than 104°F (40°C) 

 
Insert Page WSEC-C-13 

Insert Facing Insert Page WSEC-C-12 



 

 

 

C404.9 Domestic hot water meters. Each individual dwelling unit in a Group R-2 occupancy with central 
service domestic hot water systems shall be provided with a domestic hot water meter to allow for 
domestic hot water billing based on actual domestic hot water usage. 

Exception: Dwelling units in other than Group R-2 multi-family and live/work units are not required to 
provide domestic hot water metering at each dwelling unit where domestic hot water is metered 
separately for each of the following building end uses: 

1. Dwelling units. 
2. Sleeping units. 
3. Commercial kitchens. 
4. Central laundries. 

C404.10 Drain water heat recovery units. Drain water heat recovery units shall comply with CSA B55.2. 
Potable water-side pressure loss shall be less than 10 psi (69 kPa) at maximum design flow. For Group R 
occupancies, the efficiency of drain water heat recovery unit efficiency shall be in accordance with CSA 
B55.1. 

C404.11 Energy consumption of pools and permanent spas. The energy consumption of pools and 
permanent spas shall be controlled by the requirements in Sections C404.11.1 through C404.11.4. 

C404.11.1 Heaters. Pool water heaters using electric resistance heating as the primary source of heat 
are prohibited for pools over 2,000 gallons. Heat pump pool heaters shall have a minimum COP of 4.0 
at 50°F (10°C) db, 44.2 °F (6.8°C) wb outdoor air and 80 °F (27°C) entering water, determined in 
accordance with AHRI 1160. Other pool heating equipment shall comply with the applicable efficiencies 
in Section C404.2. 
   The electric power to all heaters shall be controlled by an on-off switch that is an integral part of the 
heater, mounted on the exterior of the heater, or external to and within 3 feet of the heater in a location 
with ready access. Operation of such switch shall not change the setting of the heater thermostat. Such 
switches shall be in addition to a circuit breaker for the power to the heater. Gas fired heaters shall not 
be equipped with constant burning pilot lights. 
C404.11.2 Time switches. Time switches or other control method that can automatically turn off and 
on heaters and pump motors according to a preset schedule shall be installed for heaters and pump 
motors. Heaters and pump motors that have built in time switches shall be in compliance with this 
section.  

Exceptions: 
1. Where public health standards require 24-hour pump operation. 
2. Pumps that are required to operate solar- and waste-heat-recovery pool heating systems. 

C404.11.3 Covers. Heated pools and in-ground permanent spas shall be provided with a vapor-
retardant cover on or at the water surface. Pools heated to more than 90°F shall have a pool cover with 
a minimum insulation value of R-12, and the sides and bottom of the pool shall also have a minimum 
insulation value of R-12. 
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C404.11.4 Heat recovery. Heated indoor swimming pools, spas or hot tubs with water surface area 
greater than 200 square feet shall provide for energy conservation by an exhaust air heat recovery 
system that heats ventilation air, pool water or domestic hot water. The heat recovery system shall be 
configured to decrease the exhaust air temperature at design heating conditions (80°F indoor) by 36°F 
(10°C). 

Exception: Pools, spas or hot tubs that include system(s) that provide equivalent recovered energy 
on an annual basis through one of the following methods: 

1. Solar water heating systems not claimed in Section C406.5 or Section C407; 
2. Dehumidification heat recovery; 
3. Waste heat recovery; or 
4. A combination of these system sources capable of and configured to provide at least 70 

percent of the heating energy required over an operating season. 

C404.12 Portable spas. The energy consumption of electric-powered portable spas shall be controlled 
by the requirements of APSP 14. 

C404.13 Service water pressure-booster systems. Service water pressure-booster systems shall be 
designed and configured such that the following apply: 

1. One or more pressure sensors shall be used to vary pump speed and/or start and stop pumps. The 
sensors shall either be located near the critical fixtures that determine the pressure required, or 
logic shall be employed that adjusts the set point to simulate operations of remote sensors. 

2. No devices shall be installed for the purpose of reducing the pressure of all of the water supplied by 
any booster system pump or booster system, except for safety devices. 

3. Booster system pumps shall not operate when there is no service water flow except to refill hydro 
pneumatic tanks. 

4. Systems pump motors 7.5 hp and greater shall be provided with variable flow capacity in 
accordance with Section C403.2.3. 

C404.14 Demand responsive water heating. Electric storage water heaters with rated water storage 
volume between 40 and 120 gallons and a nameplate input rating equal to or less than 12kW shall be 
provided with demand responsive controls that comply with ANSI/CTA-2045-B Level 2 or another 
equivalent approved demand responsive control. 

Exceptions: 
1. Water heaters that provide a hot water delivery temperature of 180°F (82°C) or greater. 
2. Water heaters that comply with Section IV, Part HLW or Section X of the ASME Boiler and 

Pressure Vessel Code. 
3. Water heaters that use three-phase electric power. 
4. Storage water heaters with demand responsive controls that comply with ANSI/CTA 2045-A or 

ANSI/CTA 2045-B Level 1, that are also capable of initiating water heating to meet the 
temperature setpoint in response to a demand response signal. 

C404.15 Commissioning. Service water heating systems shall be commissioned in accordance with 
Section C408. 
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Residential Provisions: 

R403.5 Service hot water systems. Energy conservation measures for service hot water systems shall 
be in accordance with this section. Service water-heating equipment shall meet the requirements of DOE 
10 CFR Part 430 Uniform Energy Factor or the equipment shall meet the requirements of Section C404.2. 

R403.5.1 Heated water circulation and temperature maintenance systems. Heated water 
circulation systems shall be in accordance with Section R403.5.1.1. Heat trace temperature 
maintenance systems shall be in accordance with Section R403.5.1.2. Automatic controls, temperature 
sensors and pumps shall be in a location with access. Manual controls shall be in a location with ready 
access. 

R403.5.1.1 Circulation systems. Heated water circulation systems shall be provided with a 
circulation pump. The system return pipe shall be a dedicated return pipe or a cold water supply pipe. 
Gravity and thermosyphon circulation systems shall be prohibited. Controls for circulating hot water 
system pumps 
shall automatically turn off the pump when the water in the circulation loop is at the desired 
temperature and when there is no demand for hot water. The controls shall limit the temperature of 
the water entering the cold water piping to not greater than 104° F (40°C). 

R403.5.1.1.1 Demand recirculation water systems. Demand recirculation water systems shall 
have controls that start the pump upon receiving a signal from the action of a user of a fixture or 
appliance, sensing the presence of a user of a fixture or sensing the flow of hot or tempered water 
to a fixture fitting or appliance. 

R403.5.1.2 Heat trace systems. Electric heat trace systems shall comply with IEEE 515.1 or UL 515. 
Controls for such systems shall automatically adjust the energy input to the heat tracing to maintain 
the desired water temperature in the piping in accordance with the times when heated water is used 
in the occupancy. 

R403.5.2 Water volume determination. The volume shall be the sum of the internal volumes of pipe, 
fittings, valves, meters, and manifolds between the nearest source of heated water and the termination 
of the fixture supply pipe. Water heaters, circulating water systems, and heat trace temperature 
maintenance systems shall be considered to be sources of heated water. The volume in the piping shall 
be determined from Table C404.3.1 in the Washington State Energy Code, Commercial Provisions or 
Table L502.7 of the Uniform Plumbing Code. The volume contained within fixture shutoff valves, within 
flexible water supply connectors to a fixture fitting and within a fixture fitting shall not be included in the 
water volume determination. Where heated water is supplied by a recirculating system or heat-traced 
piping, the volume shall include the portion of the fitting on the branch pipe that supplies water to the 
fixture. 

R403.5.3 Hot water pipe insulation. Insulation for service hot water pipe, both within and outside the 
conditioned space, shall have a minimum thermal resistance (R-value) of R-3. 

Exception: Pipe insulation is permitted to be discontinuous where it passes through studs, joists or 
other structural members and where the insulated pipes pass other piping, conduit or vents, provided 
the insulation is installed tight to each obstruction. 

R403.5.4 Drain water heat recovery units. Drain water heat recovery units shall comply with CSA 
55.2 or IAPMO PS 92. Drain water heat recovery units shall be in accordance with CSA 55.1 or IAPMO 
IGC 346-2017.  

R403.5.5 Water heater installation location. Service hot water systems shall be installed within the 
building thermal envelope. 

Exception: Where the hot water system efficiency is greater than or equal to 2.0 UEF. 
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R403.5.6 Electric water heater insulation. All electric water heaters in unconditioned spaces, or on 
concrete floors in conditioned spaces, shall be placed on an insulated surface with a minimum thermal 
resistance of R-10, and a minimum compressive strength of 40 psi or engineered to support the 
appliance. 

 

R403.5.7 Heat pump water heating. Service hot water in one- and two-family dwellings and multiple 
single-family dwellings (townhouses) shall be provided by a heat pump system. The heat pump water 
heating system shall be sized to provide 100 percent of peak hot water demand. Where the heat pump is 
located in unconditioned space, the heat pump water heating system shall be sized to provide 100 
percent of peak hot water demand at an entering source dry bulb (or wet bulb if rated for wet bulb 
temperatures) air temperature of 40°F (4°C). 

Exceptions: 
1. Resistance heating elements integrated into heat pump equipment. 
2. Electric water heaters with a rated water storage volume of no greater than 20 gallons. 
3. Dwelling units with no more than 1,000 square feet of conditioned floor area. 
4. Supplementary water heating systems in accordance with Section R403.5.7.1, provided the 

system capacity does not exceed the capacity of the heat pump water heating system. 
5. Solar water heating systems. 
6. Waste heat and energy recovery systems. 
7. Heat trace freeze protection systems. 
8. Snow and ice melt systems. 

R403.5.7.1 Supplementary heat for heat pump water heating systems. Heat pumps used for 
water heating and having supplementary water heating equipment shall have controls that limit 
supplementary water heating equipment operation to only those times when one of the following 
applies: 

1. The heat pump water heater cannot meet hot water demand. 
2. For heat pumps located in unconditioned space, the outside air temperature is below 40°F 

(4°C). 
3. The heat pump is operating in defrost mode. 
4. The vapor compression cycle malfunctions or loses power. 
Exception: Heat trace temperature maintenance systems, provided the system capacity does not 
exceed the capacity of the heat pump water heating system. 

 

 

R403.8 Systems serving multiple dwelling units. Systems serving multiple dwelling units shall comply 
with Sections C403 and C404 of the WSEC--Commercial Provisions in lieu of Section R403. 

R403.9 Snow melt system controls. Snow and ice-melting systems, supplied through energy service to 
the building, shall include automatic controls capable of shutting off the system when the pavement 
temperature is above 50°F, and no precipitation is falling and an automatic or manual control that will 
allow shutoff when the outdoor temperature is above 40°F. 

R403.10 Energy consumption of pools and spas. The energy consumption of pools and permanent 
spas shall be controlled by the requirements in Sections R403.10.1 through R403.10.4.2. 
 

Insert Page WSEC-C-17 
Insert Facing Insert Page WSEC-C-16 



 

 

R403.10.1 Heaters. The electric power to heaters shall be controlled by an on-off switch that is an 
integral part of the heater mounted on the exterior of the heater in a location with ready access, or 
external to and within 3 feet (914 mm) of the heater. Operation of such switch shall not change the 
settings of the heater thermostat. Such switches shall be in addition to a circuit breaker for the power to 
the heater.  

R403.10.2 Time switches. Time switches or other control method that can automatically turn off and  
on heaters and pump motors according to a preset schedule shall be installed for heaters and pump  
motors. Heaters and pump motors that have built in time switches shall be deemed in compliance with 
this requirement. 

Exceptions: 
1. Where public health standards require 24-hour pump operation. 
2. Pumps that operate solar- and waste-heat-recovery pool heating systems. 

R403.10.3 Covers. Outdoor heated pools and outdoor permanent spas shall be provided with a vapor-
retardant cover, or other approved vapor retardant means. 

Exception: Where more than 75 percent of the energy for heating, computed over an operating 
season of not fewer than three calendar months, is from a heat pump or on-site renewable energy 
system, covers or other vapor-retardant means shall not be required. 

R403.10.4 Residential pool pumps. Pool pump motors may not be split-phase or capacitor start-
induction run type. 

R403.10.4.1 Two-speed capability. 
1. Pump motors: Pool pump motors with a capacity of 1 hp or more shall have the capability of 

operating at two or more speeds with low speed having a rotation rate that is no more than one-
half of the motor's maximum rotation rate. 

2. Pump controls: Pool pump motor controls shall have the capability of operating the pool pump 
with at least two speeds. The default circulation speed shall be the lowest speed, with a high 
speed override capability being for a temporary period not to exceed one normal cycle. 

R403.10.4.2 Pump operation. Circulating water systems shall be controlled so that the circulation 
pump(s) can be conveniently turned off, automatically or manually, when the water system is not in 
operation. 

R403.11 Portable spas. The energy consumption of electric-powered portable spas shall be controlled 
by the requirements of APSP-14. 

R403.12 Residential pools and permanent residential spas. The energy consumption of residential 
swimming pools and permanent residential spas shall be controlled in accordance with the requirements 
of APSP-15. 
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601.1 Applicability. This chapter shall govern the materials, design and installation of water supply systems, 
including backflow prevention devices, assemblies and methods used for backflow prevention. 
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603.1 General. Cross-connection control shall be provided in accordance with the provisions of this  
chapter. Devices or assemblies for protection of the public water system must be models approved by the 
department of health under WAC 246-290-490. The authority having jurisdiction shall coordinate with the local 
water purveyor where applicable in all matters concerning cross-connection control within the property lines of 
the premises. 

No person shall install any water operated equipment or mechanism, or use any water treating chemical 
or substance, if it is found that such equipment, mechanism, chemical or substance may cause  
pollution or contamination of the domestic water supply. Such equipment or mechanism may be permitted only 
when equipped with an approved backflow prevention device or assembly. 
 
603.2 Approval of Devices or Assemblies. Before any device or assembly is installed for the prevention  
of backflow, it shall have first been approved by the authority having jurisdiction. Devices or assemblies  
shall be tested for conformity with recognized standards or other standards acceptable to the authority  
having jurisdiction. Backflow prevention devices and assemblies shall comply with Table 603.2, except for 
specific applications and provisions as stated in Section 603.5.1 through 603.5.21. 

All devices or assemblies installed in a potable water supply system for protection against  
backflow shall be maintained in good working condition by the person or persons having control of such  
devices or assemblies. Such devices or assemblies shall be tested in accordance with Section 603.4.2  
and WAC 246-290-490. If found to be defective or inoperative, the device or assembly shall be replaced  
or repaired. No device or assembly shall be removed from use or relocated or other device or assembly  
substituted, without the approval of the authority having jurisdiction. 

Testing shall be performed by a Washington state department of health certified backflow assembly 
tester. 
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TABLE 603.2 
Backflow Prevention Devices, Assemblies and Methods 

The following line is deleted from the table: 

Device, Assembly or 
Method 

Applicable 
Standards 

Pollution 
(Low Hazard) 

Contamination 
(High Hazard) 

Installation 
Back 

Siphonage 
Back 

Pressure 
Back 

Siphonage 
Back 

Pressure 
Backflow preventer for 
carbonated beverage 
dispensers (two 
independent check valves 
with a vent to the 
atmosphere.) 

ASSE 1022 X       Installation includes 
carbonated beverage 
machines or dispensers. 
These devices operate under 
intermittent or continuous 
pressure conditions. 
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603.4.2 Testing. For devices and assemblies other than those regulated by the Washington department of 
health in conjunction with the local water purveyor for the protection of public water systems, the authority 
having jurisdiction shall ensure that the premise owner or responsible person shall have the backflow prevention 
assembly tested by a Washington state department of health certified backflow assembly tester: 

1. At the time of installation, repair or relocation; and 
2. At least on an annual schedule thereafter, unless more frequent testing is required by the authority 
having jurisdiction. 
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603.5.6 Protection from Lawn Sprinklers and Irrigation Systems. Potable water supplies to systems having 
no pumps or connections for pumping equipment, and no chemical injection or provisions for  
chemical injection, shall be protected from backflow by one of the following: 

1. Atmospheric vacuum breaker (AVB). 
2. Pressure vacuum breaker backflow prevention assembly (PVB). 
3. Spill-resistant pressure vacuum breaker (SVB). 
4. Reduced pressure principle backflow prevention assembly (RP). 
5. A double check valve backflow prevention assembly (DC) may be allowed when approved by the 
water purveyor and the authority having jurisdiction. 
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603.5.10 Steam or Hot Water Boilers. Potable water connections to steam or hot water boilers shall be  
protected by an air gap or a reduced pressure principle backflow preventer. 
 
603.5.12 Beverage Dispensers. Potable water supply to carbonators shall be protected by a listed  
reduced pressure principle backflow preventer as approved by the authority having jurisdiction for the specific 
use. The backflow preventer shall comply with Section 603.4.3. The piping downstream of the backflow 
preventer shall not be of copper, copper alloy, or other material that is affected by carbon dioxide. 
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604.14 Plastic Pipe Termination. Plastic water service piping may terminate within a building, provided the 
connection to the potable water distribution system shall be made as near as is practical to the point of entry 
and shall be accessible. Barbed insert fittings with hose clamps are prohibited as a transition fitting within the 
building. 
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608.5 Discharge Piping. The discharge piping serving a temperature relief valve, pressure relief valve or 
combination of both shall have no valves, obstructions or means of isolation and be provided with the following: 

1. Not less than the size of the valve outlet and shall discharge full size to the flood level of the area 
receiving the discharge and pointing down. 
2. Materials shall be rated at not less than the operating temperature of the system and approved  
for such use or shall comply with ASME A112.4.1. Materials shall be straight, rigid lengths only, without 
coils or flexes. 
3. Discharge pipe shall discharge independently by gravity through an air gap into the drainage system 
or outside of the building with the end of the pipe not exceeding 2 feet (610 mm) and not less than 6 
inches (152 mm) above the ground pointing downwards. 
4. Discharge in such a manner that does not cause personal injury or structural damage. 
5. No part of such discharge pipe shall be trapped or subject to freezing. 
6. The terminal end of the pipe shall not be threaded. 
7. Discharge from a relief valve into a water heater pan shall be prohibited. 
8. The discharge termination point shall be readily observable. 

EXCEPTION: Where no drainage was provided, replacement water heating equipment shall only be required to provide a drain 
pointing downward from the relief valve to extend between two (2) feet (610 mm) and six (6) inches (152 mm) from the 
floor. No additional floor drain need be provided.  
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609.11 Insulation of Potable Water Piping. Domestic water piping within commercial buildings shall be 
insulated in accordance with Section C403.2.8 and Table C403.2.8 or Section C404.6 of the Washington State 
Energy Code, as applicable. 
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610.4Sizing Water Supply and Distribution Systems. Systems within the range of Table 610.4 may be  
sized from that table or by the method set forth in Section 610.5. 

Listed parallel water distribution systems shall be installed in accordance with their listing. 
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611.1 Application. Drinking water treatment units shall comply with NSF 42 or NSF 53. Water softeners shall 
comply with NSF 44. Ultraviolet water treatment systems shall comply with NSF 55. Reverse osmosis drinking 
water treatment systems shall comply with NSF 58. Drinking water distillation systems shall comply with NSF 
62. 

The owner of a building that serves potable water to twenty-five or more people at least sixty or more 
days per year and that installs drinking water treatment units including, but not limited to, the treatment units in 
Section 611.1, may be regulated (as a Group A public water system) by the Washington state department of 
health under chapter 246-290 WAC. See Washington state department of health publication 331-488 for 
guidance. 
 
612.1 General. Where residential fire sprinkler systems are installed, they shall be installed in accordance with 
the International Building Code or International Residential Code. 
 
Sections 612.2 through 612.7.2 are not adopted. 
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701.2 Drainage Piping. Materials for drainage piping shall be in accordance with one of the referenced 
standards in Table 701.1 except that: 

1. No galvanized wrought-iron or galvanized steel pipe shall be used underground and shall be kept not 
less than 6 inches (152 mm) above ground. 
2. ABS and PVC DWV piping installations shall be installed in accordance with applicable  
standards in Table 1701.1. Except for individual single family dwelling units, materials exposed  
within ducts or plenums shall have a maximum flame-spread index of 25 and a maximum smoke  
developed index of 50, when tested in accordance with ASTM E-84 and UL 723. 
3. No vitrified clay pipe or fittings shall be used above ground or where pressurized by a pump or 
ejector. They shall be kept not less than 12 inches (305 mm) below ground. 
4. Copper tube for drainage and vent piping shall have a weight of not less than that of copper  
drainage tube type DWV. 
5. Stainless steel 304 pipe and fittings shall not be installed underground and shall be kept not less than 
6 inches (152 mm) above ground. 
6. Cast-iron soil pipe and fittings shall be listed and tested in accordance with standards referenced in 
Table 1701.1. Such pipe and fittings shall be marked with country of origin and identification of the 
original manufacturer in addition to markings required by referenced standards. 
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704.3 Commercial Sinks. Except where specifically required to be connected indirectly to the drainage system, 
or when first approved by the authority having jurisdiction, all plumbing fixtures, drains, appurtenances, and 
appliances shall be directly connected to the drainage system of the building or premises. 
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707.4 Location. Each horizontal drainage pipe shall be provided with a cleanout at its upper terminal, and each 
run of piping, that is more than 100 feet (30,480 mm) in total developed length, shall be provided with a cleanout 
for each 100 feet (30,480 mm), or fraction thereof, in length of such piping. An additional cleanout shall be 
provided in a drainage line for each aggregate horizontal change of direction exceeding 135 degrees (2.36 rad). 
EXCEPTIONS: 1. Cleanouts shall be permitted to be omitted on a horizontal drain line less than 5 feet (1,524 mm) in length unless such 

line is serving sinks or urinals. 
 2. Cleanouts shall be permitted to be omitted on a horizontal drainage pipe installed on a slope of 72 degrees (1.26 rad) 

or less from the vertical angle (one-fifth bend). 
 3. Except for the building drain, its horizontal branches, and urinals, a cleanout shall not be required on  

a pipe or piping that is above the floor level of the lowest floor of the building. 
 4. An approved type of two-way cleanout fitting, installed inside the building wall near the connection between 

the building drain and the building sewer or installed outside of a building at the lower end of a building drain and 
extended to grade, shall be permitted to be substituted for an upper terminal cleanout. 

 
707.9 Clearance. Each cleanout in piping 2 inches (50 mm) or less in size shall be so installed that there  
is a clearance of not less than 12 inches (457 mm) in front of the cleanout. Cleanouts in piping exceeding  
2 inches (50 mm) shall have a clearance of not less than 18 inches (610 mm) in front of the cleanout.  
Cleanouts in under-floor piping shall be extended to or above the finished floor or shall be extended outside 
the building where there is less than 18 inches (457 mm) vertical overall, allowing for obstructions such as 
ducts, beams, and piping, and 30 inches of (762 mm) horizontal clearance from the means of  
access to such cleanout. No under-floor cleanout shall be located exceeding 20 feet (1,524 mm) from an  
access door, trap door, or crawl hole. 
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Part II Building Sewers. Delete all of Part II (Sections 713 through 723, and Tables 717.1 and 721.1). 
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911.1 Circuit Vent Permitted. A maximum of eight fixtures connected to a horizontal branch drain shall  
be permitted to be circuit vented. Each fixture drain shall connect horizontally to the horizontal branch  
being circuit vented. The horizontal branch drain shall be classified as a vent from the most downstream  
fixture drain connection to the most upstream fixture drain connection to the horizontal branch. Given its grease-
producing potential, restaurant kitchen equipment shall not be connected to a circuit vented system. Each trap 
arm shall connect horizontal to the horizontal branch being circuit vented in accordance with Table 1002.2. 
EXCEPTION: Back-outlet and wall-hung water closets shall be permitted to be circuit vented provided that no floor-outlet fixtures are 

connected to the same horizontal branch. 
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1101.4 Material Uses. Pipe, tube, and fittings conveying rainwater shall be of such materials and design as to 
perform their intended function to the satisfaction of the authority having jurisdiction. Conductors within a vent or 
shaft shall be of cast iron, galvanized steel, wrought iron, copper, copper alloy, lead, Scheduled 40 ASB DWV, 
Scheduled 40 PVC DWV, stainless steel 304 or 316L (stainless steel 304 pipe and fittings shall not be installed 
underground and shall be kept not less than six (6) inches (152 mm)  
aboveground), or other approved materials, and changes in direction shall conform to the requirements of  
Section 706.0. ABS and PVC DWV piping installations shall be installed in accordance with IS 5 and IS 9.  
Except for individual single-family dwelling units, materials exposed within ducts or plenums shall have a 
maximum flame-spread index of 25 and a maximum smoke-developed index of 50, when tested in  
accordance with ASTM E-84 and UL 723. 
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1101.12.2 Secondary Drainage. Secondary (emergency) roof drainage shall be provided by one of the 
methods specified in Section 1101.12.2.1 or Section 1101.12.2.2. 
 
1101.12.2.1 Roof Scuppers or Open Side. Secondary roof drainage shall be provided by an open-sided roof or 
scuppers where the roof perimeter construction extends above the roof in such a manner that water will be 
entrapped. An open-sided roof or scuppers shall be sized to prevent the depth of ponding water from exceeding 
that for which the roof was designed as determined by Section 1101.12.1. Scupper openings shall be not less 
than four (4) inches (102 mm) high and have a width equal to the circumference of the roof drain required for the 
area served, sized in accordance with Table 1103.1,  
based on double the rainfall rate for the local area. 
EXCEPTION: Scupper openings shall be permitted to be sized for the normal rainfall rate where the structural design of the roof 

includes a ponding instability analysis in accordance with ASCE 7 for the additional ponding load resulting from twice 
the normal rainfall rate or a 15-minute duration/100-year return period storm. The analysis shall assume the primary 
drain system is blocked. 

 
1101.12.2.2 Secondary Roof Drain. Secondary roof drains shall be provided. The secondary roof drains shall 
be located not less than two (2) inches (51 mm) above the roof surface. The maximum height of the roof drains 
shall be a height to prevent the depth of ponding water from exceeding that for which the roof was designed as 
determined by Section 1101.12.1. The secondary roof drains shall connect to a piping system in accordance 
with Section 1101.12.2.2.1 or Section 1101.12.2.2.2. 
 
1101.12.2.2.1 Separate Piping System. The secondary roof drainage system shall be a separate system of 
piping, independent of the primary roof drainage system. The discharge shall be above grade, in a location 
observable by the building occupants or maintenance personnel. Secondary roof drain systems  
shall be sized in accordance with Section 1101.12.1 based on double the rainfall rate for the local area. 
EXCEPTION: The secondary drainage system shall be permitted to be sized for the normal rainfall rate where the structural design of 

the roof includes a ponding instability analysis in accordance with ASCE 7 for the additional ponding load resulting from 
twice the normal rainfall rate or a 15-minute duration/100-year return period storm. The analysis shall assume the 
primary drain system is blocked. 

 
1101.12.2.2.2 Combined System. The secondary roof drains shall connect to the vertical piping of the  
primary storm drainage conductor downstream of the last horizontal offset located below the roof. The  
primary storm drainage system shall connect to the building storm water that connects to an underground  
public storm sewer. The combined secondary and primary roof drain systems shall be sized in  
accordance with Section 1103.0 based on double the rainfall rate for the local area. 
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1101.13 Cleanouts. Cleanouts for building storm drains shall comply with the requirements of this section. 
 
1101.13.1Locations. Rain leaders and conductors connected to a building storm sewer shall have a cleanout 
installed at the base of the outside leader or outside conductor before it connects to the  
horizontal drain. Cleanouts shall be placed inside the building near the connection between the building drain 
and the building sewer or installed outside the building at the lower end of the building drain and extended to 
grade. 
 
1101.13.2 Cleaning. Each cleanout shall be installed so that it opens to allow cleaning in the direction of flow of 
the soil or waste or at right angles thereto, and except in the case of wye branch and end-of-line cleanouts, shall 
be installed vertically above the flow line of the pipe. 
 
1101.13.3 Access. Cleanouts installed under concrete or asphalt paving shall be made accessible by yard 
boxes or extending flush with paving with approved materials and be adequately protected. 
 
1101.13.4 Manholes. Approved manholes may be installed in lieu of cleanouts when first approved by the 
authority having jurisdiction. The maximum distance between manholes shall not exceed three hundred (300) 
feet (91.4 m). 

The inlet and outlet connections shall be made by the use of a flexible compression joint no closer than 
twelve (12) inches (305 mm) to, and not farther than three (3) feet (914 mm) from the manhole. No flexible 
compression joints shall be embedded in the manhole base. 
 
1103.1 Vertical Conductors and Leaders. Vertical conductors and leaders shall be sized by the  
maximum projected roof area and Table 1103.1. Vertical conductors and leaders for secondary roof drains shall 
be sized based on double the rainfall rate for the local area. 
EXCEPTION: Vertical conductors and leaders for secondary drainage systems shall be permitted to be sized for the normal rainfall 

rate where the structural design of the roof includes a ponding instability analysis in accordance with ASCE 7 for the 
additional ponding load resulting from twice the normal rainfall rate or a 15-minute duration/100-year return period 
storm. The analysis shall assume the primary drain system is blocked. 

 
1103.2 Size of Horizontal Storm Drains and Sewers. The size of building storm drains or building storm 
sewers or their horizontal branches shall be based on the maximum projected roof or paved area to be  
handled and Table 1103.2. Building storm drains, building storm sewers, or their horizontal branches receiving 
drainage from secondary roof drain systems shall be sized based on double the rainfall rate for the local area. 
EXCEPTION: Building storm drains, building storm sewers, or their horizontal branches receiving drainage from secondary drainage 

systems shall be permitted to be sized for the normal rainfall rate where the structural design of the roof includes a 
ponding instability analysis in accordance with ASCE 7 for the additional ponding load resulting from twice the normal 
rainfall rate or a 15-minute duration/100-year return period storm. The analysis shall assume the primary drain system is 
blocked. 

 
1103.3 Size of Roof Gutters. The size of semi-circular gutters shall be based on the maximum projected roof 
area and Table 1103.3. 
 
1103.4 Side Walls Draining onto a Roof. Where vertical walls project above a roof to permit storm water to 
drain into the roof area below, the adjacent roof area shall be permitted to be computed from Table 1103.1 as 
follows: 

1. (No change to Items (1) through (6)) 
Secondary drainage systems for the adjacent roof area shall be sized based on double the rainfall rate 
for the local area. 

EXCEPTION: Secondary drainage systems for the adjacent roof area shall be permitted to be sized for the normal rainfall rate where 
the structural design of the roof includes a ponding instability analysis in accordance with ASCE 7 for the additional 
ponding load resulting from twice the normal rainfall rate or a 15-minute duration/100-year return period storm. The 
analysis shall assume the primary drain system is blocked. 
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1105.0 Controlled-Flow Roof Drainage. This section is not adopted. 
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1303.8 Water Mains for Hospitals. Hospitals shall be provided with not less than two approved potable  
water mains that are installed in such a manner as to prevent the interruption of water service. 
 
1305.3 Minimum Station Outlets/Inlets. Station outlets and inlets for medical gas and medical vacuum  
systems for facilities licensed or certified by Washington state department of health (DOH) or Washington state 
department of social and health services (DSHS) shall be provided as listed in chapters 246-320 and 246-
330 WAC as required by the applicable licensing rules as applied by DOH construction  
review services. All other medical gas and medical vacuum systems shall be provided as listed in Table 1305.3. 
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1501.1 Applicability. The provisions of this chapter and the Washington state department of health shall  
apply to the construction, alteration, and repair of alternate water source systems for non-potable applications. 
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1601.1 Applicability. The provisions of this chapter and the Washington state department of health shall  
apply to the construction alteration and repair of non-potable rainwater catch systems. 
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TABLE 1701.1 
Standards for Materials, Equipment, Joints and Connections 

Where more than one standard has been listed for the same material or method, the relevant portions of all 
such standards shall apply. 

Add the following standard to those listed in Table 1701.1: 
Standard Number Standard Title Application 
WAC 246-290-490 Washington State Department of Health Cross-connection Control Requirements Backflow Protection 
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