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OBJECTIVE
To provide the engineer information for communicating to the owner their role in protecting the building occupants’ safety.  Provide design guidelines for distribution of hot water at a temperature to curtail Legionella bacteria while maintaining anti-scalding requirements.

Legionella Facts
· Causes Legionnaries Disease which includes pneumonia and Pontiac fever. Indistinguishable from pneumonia on basis of symptoms.

· Approx. 1,000 cases reported to Centers for Disease Control but estimated 25,000 cases per year resulting in 4,000 deaths.

· Most susceptible - elderly, smokers, and immunosuppressed.

· Bacteria must be inhaled into lungs through aspiration. Showers being an ideal situation.

· Ideal growth environment - Water temperature between 68-122F., stagnant water and/or sediment with the two most common sources being cooling towers and domestic hot water systems.

· Legionella is dormant below 68F, slowly eliminated above 122F and is eradicated quickly at 140F.

Scalding Facts
· Child 3rd degree burns: 110F - 2.8 hrs, 120F - 3.1 min., 140F - 1.5 sec., 160F - .2 sec.

· Adult 3rd degree burns: 110F - 6.7 hrs, 120F - 9.3 min., 140F - 5.4 sec., 160F - .9 sec.

RECOMMENDED DESIGN (ref. dwg. 1)

· Store hot water at 140F.

· Distribute at 140F. 

· Provide mixing valves at fixture(s) meeting ASSE 1016 standards

· Shower valves shall be thermostatic or combination (thermostatic/pressure balance) mixing valves meeting  ASSE 1016 standards with stop limit set at 110F.

· Lavatory/sink mixing valves shall be thermostatic or combination (thermostatic/pressure balance) mixing valves meeting  ASSE 1016 standards with outlet temperature set at 110F.

· Locate mixing valve in an accessible area in adjacent janitor closet, valve cabinet or under fixture.

· Mixing valve can serve multiple fixtures within its flow range. Distance from mixing valve should be kept to a minimum to alleviate the need for recirculation (approx. 10 feet).

· Verify with the owner if 140F hot water is acceptable at mop basins and similar fixtures.

· Recirculate all mains and branch piping. Keep dead branches and non-recirculated lines to minimum.

ACCEPTABLE DESIGN (ref. dwg. 2)

· Store hot water at 140F.

· Distribute 140F to showers.

· Distribute 110F to lavatories and sinks.

· Provide a thermostatic or combination (thermostatic/pressure balance) mixing valve at storage device. Mixing valve shall meet ASSE 1017 standard.

· Shower valves shall be thermostatic, pressure balance or combination (thermostatic/pressure balance) mixing valves meeting  ASSE 1016 standards with stop limit set at 110F.

· Locate mixing valve in an accessible area adjacent to storage device.

· Pipe mixing valve per manufacturers recommendations.

· Verify with the owner desired hot water temperature at mop basins and similar fixtures.

· Recirculate all mains and branch piping. Keep dead branches and non-recirculated lines to minimum.

CODE REQUIREMENTS
Uniform Plumbing Code 1997
· 420.0 Shower valves shall be pressure balance or thermostatic. Master mixing valve for multiple showers is acceptable. Stops shall be set at 120F max.

· Mandatory Referenced Standards Table 14-1 

· Shower heads and water control valve: ASME A112.18.1M-94, ASSE 1016-90, ASSE 1017-86

· Thermostatic mixing valve: ASSE 1017-86

· No other temperature requirements.

International Plumbing Code 1997
· 424.4 Shower valves shall be pressure balanced, thermostatic, or combination mixing valves that conform to the requirements of ASSE 1016 or CSA CAN/CSA-B125. Stops shall be set at 120F max.

· 501.2 Water Heaters as space heaters: Maximum outlet temperature of 160F

· No other temperature requirements.

Illinois Plumbing Code (Dec. 1998 rev.)
· 890.680(e) All public lavatories shall be provided with an automatic safety water mixing device....device shall be thermostatic, pressure balance or combination in accordance with ANSI/ASSE 1016-1990 or 1017-1990, adjusted to max setting of 115F.

· 890.690(b) All showers shall be provided with an automatic safety water mixing device....device shall be thermostatic, pressure balance or combination in accordance with ANSI/ASSE 1016-1990 or 1017-1990, adjusted to max setting of 115F. Master mixing valve for multiple showers is acceptable. Water heater thermostats shall not be acceptable for temperature control.

· 890.770(d) Dishwashing machines that rely on hot water for sanitizing shall have 180F rinse water, except for single tank, stationary-rack, single temperature machines shall have 165F in accordance with Section 750.830(h) of the Food Service Sanitation Code.

· 890.1220(a)(8) Direct Fired Instantaneous Heaters shall be equipped with a thermostatic mixing valve conforming to ASSE 1017-1986

· 890.1220(a)(9)(A) Water heater used for space heating shall have a thermostatic mixing valve conforming to ASSE 1017-1986 supplying all plumbing fixtures. Discharge from mixing valve shall be set at 120 F

· Table A Approved Standards
· Mixing valves: Individual - ANSI/ASSE 1016-1990, Temperature Actuated Mixing Valves, Domestic use - ASSE 1017-1986

· No other temperature requirements.

Wisconsin Administrative Code
· 82.50(10) Healthcare Facilities: Hot water supply to patients’ showers, therapeutic equipment and continuous baths shall have automatic regulating control valves. Valve shall fail closed when tempered water exceeds 110F

· 82.50 Table 26 Maximum Temperatures: Patient Areas - 110F, Clinical - 125F, Dietary - 180F, Laundry - 180F

ASHRAE 90.1-1989 (Model Energy Code 1995)
· 11.4.4.1.1 Where water temperatures higher than 120F are required at certain outlets for a particular intended use, a separate remote heaters or booster heaters shall be installed for those outlets.

· 11.4.5.2(c) Limit the outlet temperature to 110F maximum to lavatories in public restrooms.

CODE REFERENCED STANDARDS
ASSE 1016 Standard: (anti-scalding device)

· Maintains +/- 3F with +/-20% change in hot and cold water supply pressure

· Cold water failure - valve shall reduce flow so that outlet temp does not exceed 120F prior to  reduce flow to 0.5 gpm when the cold water fails. In other words: The valve shall maintain 120F. (max) until cold water fails completely and flow shall be cut to 0.5 gpm within 5 seconds. When cold water does fail, 100% hot water will be supplied at a reduced rate to avoid contact with user.

· Current mfr limits 1/2", 3/4", 1" size, 0.5-20  GPM @ 44psi pressure drop.

ASSE 1017 Standard: (master mixing valve)

· Maintains +/- 3F with +30F or -40F supply temperature change and -20% flow change at 45 psi differential (-50% flow change at 10psi differential).

· Cold water failure - no requirement. (Not used as an anti-scalding device) 

MISCELLANEOUS
Recirculation Requirements (ref. dwg. 1, Exam/Class Room Sinks, Option 2)

· Recirculation lines downstream of mixing valves must be recirculated back to the mixing valve via it’s own recirculation pump.

· If not recirculated back to the mixing valve, during no draw periods the mixing valve will open to temper the water, but since there is no pressure drop across the cold water port, cold water will not be able to enter the valve. The tempered hot water will rise to the hot water source temperature overnight.

· Refer to manufacturer’s information for detail instructions.

Notes:
· At mixing valves provide combination stop checks or separate shutoff valve and check valve on both the cold and hot water supply lines to prevent crossover.

· Verify requirements for dishwashers if applicable. Generally 140F. if sanitizing detergents are used, otherwise 180F is common.

· Verify requirements for pot/pan (three compartment) sinks if applicable. Generally 140F. is acceptable. Illinois Dept. of Public Health requires 180F.

· Providing electric booster heaters for 180F requirements is common. Storage at 180F and providing mixing valves is another acceptable method. Evaluation of hot water demand and owner preference will determine approach taken.

Options
· Tankless Instantaneous heaters at fixture

CONCLUSION
· Codes do not require elevated temperatures. 

· The Illinois Plumbing Code requires mixing valves at PUBLIC lavatories only, with maximum temperature of 115F.

· It is recommended as a minimum that 140F water be supplied to showers due to ideal conditions for inhalation of aspirated water. Most codes already require ASSE 1016 devices at showers.

· The recommended design should be incorporated in facilities with high risk occupants (elderly, smokers, immunosuppressed) i.e. hospitals, nursing homes.

· Evaluate each project with the owner and governing codes to determine extent of distribution at 140F with consideration for installation/maintenance cost and contamination potential.

REFERENCE TABLE
	Component
	RECOMMENDED
	Acceptable

	Source (temp.F.)
	140
	140 

	Distribution (temp.F.)
	140
	110

	Mixing Valve (location)
	at fixture
	at source

	Mixing Valve (Standard)
	ASSE 1016
	ASSE 1017

(only at source)

	Mixing Valve (Control)
	Thermostatic or Combination 
	Thermostatic or Combination

	Mixing Valve (inlet pressure)
	30-50 psi
(verify with device)
	15-30 psi
(verify with device)

	Maximum distance from mixing valve to fixture w/o recirculating
	10 feet
	15 feet

	Shower Valve (Standard)
	ASSE 1016
	ASSE 1016

	Shower Valve (Control)
	Thermostatic or Combination
	Thermostatic, Pressure Balance or Combination


RECOMMENDED TEMPERATURES AT FIXTURES
Mop Basins


-
120F-140F

Hand Washing Lavatory

-
105 recommended , 115F maximum

Showers & Tubs


-
110F maximum outlet temp. set with stop limit.

Therapeutic Baths (verify with client)
-
85-95F maximum outlet temp. set with stop limit.

Commercial / Institutional Laundry 
-
140-180F

(verify with client)

Residential Dishwashing / Laundry
-
140F

Surgical Scrub Sink (verify with client)
-
110F

Dietary



-
120F

Commercial Dishwashers

-
180F (usually 140F inlet with boost heater)

-or-


-
140F with sanitizing detergents

Pot/Pan Sinks (Three compartment)
-
140F (verify with authority having jurisdiction)

-
180F IDPH (typically 140F inlet with boost heater)

Clinical



-
110F AIA

-
100F IDPH

Psychiatric Unit


-
100F IDPH

(Fixtures accessible to patients)
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