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SECTION 224600 - SECURITY PLUMBING FIXTURES
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.

To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Combination units.

2. Water closets.

3. Flushometer valves.

4. Urinals.

5. Lavatories.

6. Drinking fountains.

7. Showers.

8. Service sinks.

9. Electronic controls.

B. Related Requirements:

Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.

1. Section 224213.13 "Commercial Water Closets."

2. Section 224213.16 "Commercial Urinals."

3. Section 224216.13 "Commercial Lavatories."

4. Section 224216.16 "Commercial Sinks."

5. Section 224223 "Commercial Showers."

6. Section 224233 "Wash Fountains."

7. Section 224300 "Healthcare Plumbing Fixtures."

8. Section 224500 "Emergency Plumbing Fixtures" for emergency showers.

9. Section 224713 "Drinking Fountains" for standard drinking fountains.

1.3 DEFINITIONS

Retain terms that remain after this Section has been edited for a project.

A. Accessible Service Space: Service area in secure space behind wall-mounted fixtures.

B. Rear-Access Fixture: Security plumbing fixture designed to mount through wall, so installation and removal of fixture, piping, and other components are accessible only from service space behind wall.

C. Front-Access Fixture: Security plumbing fixture designed to mount to wall with installation and removal from fixture side of wall, and with piping and other components accessible only from access panel(s) in fixture.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for security plumbing fixtures.

2. Include rated capacities, operating characteristics, and furnished specialties and accessories.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For security plumbing fixtures and components to include in maintenance manuals.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Flushometer-Valve Diaphragm Repair Kits: Equal to [10] <Insert number> percent of quantity of each type installed, but no fewer than [one] [six] <Insert number> of each type.

2. Lavatory Valve Repair Kits.

3. Shower Valve Repair Kits.

PART 2 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

Do not use the same plumbing-fixture designation as is used for a plumbing fixture in another plumbing Section.

2.1 STAINLESS STEEL COMBINATION UNITS

Copy "Stainless Steel Combination Units" Paragraph below and re-edit for each type of rear-access, stainless steel combination unit required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each combination unit.

A. Combination Units <Insert drawing designation>: Rear access, [off] [on] floor, cabinet, with water closet and lavatory.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [1545] [1546] [1806] [1846] [1847] [2046] [2096] [2696] [3696] [4896] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA, type 304 stainless steel.

3. Standard: ASME A112.19.3/CSA B45.4.

4. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

5. Cabinet: 
Water closet bow location determined as viewed standing in front of unit.

a. Water-Closet Bowl Location: [Center] [Left] [Right] of cabinet.

6. Accessories:

a. Toothbrush Holders: One on [both] [left] [right] side(s) of backsplash.

b. Towel Hooks: [One] [Two] on [both] [left] [right] side(s) of fixture.

c. Toilet Paper Holder: Recessed stainless steel [Yes] [No].

d. Ventilation Grill: [Yes] [No].

1) Size: 6.5 by 9.5 inches (165 by 241 mm).

2) Free Area: 13.75 sq. in (88.7 sq. cm).

Ligature-resistant option only available for a floor-mounted unit.

7. Ligature-resistant Water Closet Bowl Skirt: [Yes] [No].

8. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

9. Water Closet:

a. Bowl:

1) Type: Elongated, with back inlet, integral trap, and [Blowout] [Siphon-jet] design with [Wall] [Floor] outlet and contoured seat.

2) Seat Surface: No. 4 satin finish.

Retain either "Wall Outlet Connection" or "Floor Outlet Connection" subparagraph below.

3) Wall Outlet Connection: [NPS 3 (DN 80) PVC] [NPS 3 (DN 80) Cast iron] [NPS 4 (DN 100) PVC] [NPS 4 (DN 100) Cast iron], supplied with no hub coupling sized to match.

4) Floor Outlet Connection: Water closet gasket waste.

Flange and bolts supplied by Contractor.

5) Horizontal Cast Iron Cleanout Tee: [NPS 3 (DN 80)] [NPS 4 (DN 100)] [None].
6) Cleanout Tee Plug: [Brass] [PVC] [Pinned] [No Pin] [None].
7) Consumption: [1.28 GPF (4.8 LPF)] [1.6 GPF (6.0 LPF)].
8) Toilet Overflow Preventer: [Manual reset] [Auto reset] [Electronic] [None] vacuum-operated disabler with integral vacuum generator and integral bowl overflow sensor.
b. Minimum Supply Pressure: 35 PSI (241 kPa) flowing.

Coordinate with “Flushometer Valve” Article.
10. Flushometer Valve: <Insert designation>.
Coordinate with “Electronic Controls” Article.
11. Electronic Controls:  <Insert designation>.
12. Lavatory:

a. Standard: NSF/ANSI 61, NSF/ANSI 372.

b. Location: In top of cabinet.

c. Receptor: Bowl with integral, self-draining, soap depression.

d. Bubbler/Filler: [Penal] [Code] [Ligature-resistant hemispherical bubbler] [Filler] [Ligature-resistant hemispherical filler], machined type 303 stainless steel. No chrome-plated brass allowed.

e. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

f. Lavatory Water Supply Valve(s): 
1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] with individual check stops.

3) Temperature: [Single temperature] [Dual Temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH electronic ligature-resistant push-button] [PZPB Piezo electric push-button].
g. Drain: [Fast] [Slow] integral punched grid.

h. Trap Location: [Integral] [Service space] NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CSA B125.2.

i. Lavatory Overflow: [Yes] [No].

13. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.

Copy "Stainless Steel Combination Units" Paragraph below and re-edit for each type of front-access, on-floor, stainless steel combination unit required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each combination unit.

B. Combination Units <Insert drawing designation>: Front access, on floor, cabinet, with water closet and lavatory.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [1846-FA] [3696-FA] [4896-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA, type 304 stainless steel.

3. Standard: ASME A112.19.3/CSA B45.4.

4. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Toilet bowl interior, bead-blast finished.
5. Cabinet: 
Water closet bowl location determined as viewed standing in front of unit.

a. Water-Closet Bowl Location: [Center] [Left] [Right] on cabinet.
6. Accessories:

a. Toothbrush Holders: One on [both] [left] [right] side(s) of backsplash.

b. Towel Hooks: [One] [Two] on [both] [left] [right] side(s) of fixture.

c. Toilet Paper Holder: Recessed stainless steel, [Yes] [No].

d. Ventilation Grill: [Yes] [No].

1) Size: 6.5 by 9.5 inches (165 by 241 mm).

2) Free Area: 13.75 sq. in (88.7 sq. cm).

e. Ligature-resistant Water Closet Bowl Skirt: [Yes] [No].

Anchoring hardware to be supplied by Contractor.

7. Mounting: From front, anchoring holes provided. No chase required

8. Water Closet:

a. Bowl:

1) Type: Elongated, with back inlet, integral trap, and [blowout] [siphon-jet] design with [wall] [floor] outlet and contoured seat.

2) Seat Surface: No. 4 satin finish.

Retain either "Wall Outlet Connection" or "Floor Outlet Connection" subparagraph below.  Flange and bolts supplied by contractor.
3) Wall Outlet Connection: Water closet gasket waste.
4) Floor Outlet Connection: Water closet gasket waste.

5) Consumption: [1.28 GPF (4.8 LPF)] [1.6 GPF (6.0 LPF)].

6) Toilet Overflow Preventer: [Auto reset] [Electronic] [None] vacuum-operated disabler with integral vacuum generator and integral bowl overflow sensor.

b. Minimum Supply Pressure: 35 PSI (241 kPa) flowing.

Coordinate with “Flushometer Valve” Article.
9. Flushometer Valve: <Insert designation>.

Coordinate with “Electronic Controls” Article.
10. Electronic Controls:  <Insert designation>.

11. Lavatory:

a. Standard: NSF/ANSI 61, NSF/ANSI 372. 
b. Location: In top of cabinet.

c. Receptor: Bowl with integral, self-draining, soap depression.

d. Bubbler/Filler: [Penal] [Code] [Ligature-resistant hemispherical bubbler] [Filler] [Ligature-resistant hemispherical filler], machined type 303 stainless steel. No chrome-plated brass allowed.
e. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

f. Lavatory Water Supply Valve(s): 
1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops.

3) Temperature: [Single temperature] [Dual temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

g. Drain: [Fast] [Slow] integral punched grid.
h. Trap: Removable "P" trap contained inside fixture cabinet, NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CSA B125.2.

i. Lavatory Overflow: [Yes] [No].

12. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.

2.2 STAINLESS-STEEL WATER CLOSETS

Copy "Stainless Steel Water Closets" Paragraph below and re-edit for each type of back-access, stainless steel water closet required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each water closet.

A. Water Closets <Insert drawing designation>: Back access, [on] [off] floor, [wall] [floor] outlet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [ETF-1490-FM] [ETW-1445-BS-HC] [ETW-1490-ES] [ETW-1490-FM] [ETW-1490-OF] [ETWS-1490-FM] [ETWS-1490-OF] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.

2. Standard: ASME A112.19.3/CSA B45.4.
3. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type stainless steel.
4. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Toilet bowl interior, bead-blast finished.
5. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

6. Water Closet:

a. Bowl:

1) Type: Elongated, with back inlet, integral trap, and [blowout] [siphon-jet] design with [wall] [floor] outlet and contoured seat.

2) Toilet Seat Rim Height: [Standard] [ADA].

3) Seat Surface: No. 4 satin finish.

Retain either "Wall Outlet Connection" or "Floor Outlet Connection" Subparagraph below.

4) Wall Outlet Connection: [NPS 3 (DN 80) PVC] [NPS 3 (DN 80) Cast iron] [NPS 4 (DN 100) PVC] [NPS 4 (DN 100) Cast iron], supplied with no hub coupling sized to match. 
Flange and bolts supplied by Contractor.

5) Floor Outlet Connection: Water closet gasket waste.
6) Horizontal Cast Iron Cleanout Tee: [NPS 3 (DN 80)] [NPS 4 (DN 100)] [None].

7) Cleanout Tee Plug: [Brass] [PVC] [Pinned] [No pin] [None].

8) Consumption: [1.28 GPF (4.8 LPF)] [1.6 GPF (6.0 LPF)].

9) Toilet Overflow Preventer: [Manual reset] [Electronic] [None] vacuum-operated disabler with integral vacuum generator and integral bowl overflow sensor. 

b. Minimum Supply Pressure: 35 PSI (241 kPa) flowing.

Coordinate with "Flushometer Valve" Article.

7. Flushometer Valve: <Insert designation>.

Coordinate with “Electronic Controls” Article.

8. Electronic Controls: <Insert designation>.

9. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.

Retain "Configuration" Subparagraph below for accessible units.

a. Configuration: Modify wall sleeve for water-closet mounting height according to ADA 2010, ICC A117.1.

Copy "Water Closets" Paragraph below and re-edit for each type of carrier mounted wall outlet water closet required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each water closet.

B. Water Closets <Insert drawing designation>: Carrier mounted wall outlet. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [ETW-1490-CM] [ETWS-1490-CM] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Standard: ASM A112.19.3/CSA B45.4. 
3. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

4. Finish: Exposed stainless steel polished to a No. 4 satin finish. Toilet bowl interior, bead-blast finished.
5. Water Closet:

a. Bowl:

1) Type: Elongated, with back inlet, integral trap, [blowout] [siphon-jet] carrier mounted with contoured seat.

2) Toilet Seat Rim Height: [Standard] [ADA].

3) Seat Surface: No. 4 satin finish.

4) Wall Outlet Connection: 3 or 4 bolt carrier for connection to toilet, supplied with gasket waste.

5) Consumption: [1.28 GPF (4.8 LPF)] [1.6 GPF (6.0 LPF)].

Accessible chase area is required for toilet overflow preventer use.

6) Toilet Overflow Preventer: [Manual reset] [Electronic] [None] vacuum-operated disabler with integral vacuum generator and integral bowl overflow sensor.

b. Minimum Supply Pressure: 35 PSI (241 kPa) flowing.

Coordinate with "Flushometer Valve" Article.

6. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

7. Electronic Controls: <Insert designation>.

Copy "Water Closets" Paragraph below and re-edit for each type of front access, cabinet water closet required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each water closet.

C. Water Closets <Insert drawing designation>: Front access, [off] [on] floor, [back] [floor] outlet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [ETF-1490-FM-10-FA] [ETF-1490-FM-12-FA] [ETF-1490-FM-FA] [ETW-1490-FM-FA] [ETWS-1490-FM-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Standard: ASME A112.19.3/CSA B45.4. 
3. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

4. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Toilet bowl interior bead-blast finished.
5. Mounting: From front, anchoring holes provided. No chase required.
6. Bowl:

a. Type: Elongated, with back inlet, integral trap, and blowout design with contoured seat.

Retain "Seat Surface" Subparagraph below for integral seat; delete if toilet seat is required.

b. Seat Surface: No. 4 satin finish.

c. Toilet Seat Rim Height: [Standard] [ADA].

Retain either "Wall Outlet Connection" or "Floor Outlet Connection" subparagraph below. Flange and bolts supplied by Contractor.

d. Wall Outlet Connection: Water closet gasket waste.

e. Floor Outlet Connection: Water closet gasket waste.

f. Consumption: [1.28 GPF (4.8 LPF)] [1.6 GPF (6.0 LPF)].

Accessible chase area is required for toilet overflow preventer use.

g. Toilet Overflow Preventer: [Manual reset] [Electronic] [None], vacuum-operated disabler with integral vacuum generator and integral bowl overflow sensor.

7. Minimum Supply Pressure: 35 PSI (241 kPa) flowing.

Coordinate with "Flushometer Valve" Article.

8. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

9. Electronic Controls: <Insert designation>.

Copy "Water Closets" Paragraph below and re-edit for each type of Detox Toilet required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each detox toilet.

D. Water Closets <Insert drawing designation>: Detox Toilet. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; FD-1400 or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Standard: ASME A112.19.3/CSA B45.4. 
3. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel, 7 GA type 304 removable stainless steel grate.
4. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Toilet bowl interior, bead-blast finished.
5. Bowl:

a. Type: Round, with back inlet, integral trap, and blowout design with back outlet.

b. Inlet Connection: 1-1/2 FIP.

c. Back-Outlet Connection: NPS 3 (DN 80) no hub.
6. Mounting: In floor.
Flange used in padded cell installation.

7. Flange: [Yes] [No].

8. Remote Flush Valve Box: [Yes] [No].

3.5 gal flush valve required. Coordinate with "Flushometer Valve" Article.

9. Flushometer Valve: <Insert designation>.

2.3 FLUSHOMETER VALVES

Copy "Flushometer Valves" Paragraph below and re-edit for each type of diaphragm flushometer valve required. Insert number to complete designation.

A. Flushometer Valves <Insert designation>: [Lever handle] [Push button], diaphragm.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Delany Products.

b. Sloan Valve Company.

c. Zurn Industries, LLC.

d. <Insert manufacturer's name>.
2. Standard: ASSE 1037.

3. Minimum Pressure Rating: 125 psig (860 kPa).

4. Features: Integral check stops and backflow-prevention device.

5. Material: Brass body with corrosion-resistant components.

6. Exposed Flushometer-Valve Finish: Chrome plated.

7. Actuator Panel Finish: Stainless steel.

In "Style" Subparagraph below, retain "Concealed" option for back-spud or inlet water closets and urinals, and retain "Exposed" option for top-spud or inlet water closets and urinals.

8. Style: [Concealed] [Exposed].

In "Consumption" Subparagraph below, retain first and second options for water closets; second option for siphon-jet water closets; first option for blowout urinals; and third, fourth, or fifth option for urinal applications. Verify consumption requirements with manufacturer.

9. Consumption: [1.6 gal. (6 L)] [1.28gal. (4.85 L)] [1.0 gal. (3.8 L)] [0.5 gal. (1.9 L)] [0.125 gal. 0.47 L)] per flush.

10. Minimum Inlet: NPS 1 (DN 25).

11. Minimum Outlet: NPS 1-1/4 (DN 32).

2.4 URINALS

Copy "Urinals" Paragraph below and re-edit for each type of back-access, back-outlet, blowout, single urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each urinal.

A. Urinals <Insert drawing designation>: Back access, Back outlet, Blowout, Single.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [UW-1412-BJ] [UW-1814-BJ] or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4. 
b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces, bead blasted. 
d. Type: Blowout.

e. Inlet: [Back spud] [Top spud].

f. Drain: Strainer with NPS 2 (DN 50) tailpiece and trap.

g. Consumption: [0.5 gal. (1.9 L)] [1.0 gal. (3.8 L)] per flush.
3. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

Coordinate with "Flushometer Valve" Article.

4. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

6. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Copy "Urinals" Paragraph below and re-edit for each type of back-access, back-outlet, washout, single urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each urinal.

B. Urinals <Insert drawing designation>: Back access, Back outlet, Washout, Single.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [UW-1412-WO] [UW-1814-WO] or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4. 
b. Material: 0.078-inch- (2.0-mm-) minimum-thick 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces, bead blasted.

d. Type: Washout.

e. Inlet: [Back spud] [Top spud].

f. Drain: Strainer with NPS 2 (DN 50) tailpiece and trap.

g. Consumption: [1.0 GPF (3.8 LPF)] [0.5 GPF (1.9 LPF)]. 

3. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space. .

Coordinate with "Flushometer Valves" Article.

4. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

6. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Copy "Urinals" Paragraph below and re-edit for each type of back-access, wall-outlet high efficiency, single urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each urinal.

C. Urinals <Insert drawing designation>: Back access, wall outlet, high-efficiency, single.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [ASUW-1314-HEU-BS] [UW-1317-HEU] or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4. 
b. Material: 0.063-inch- (1.6-mm-) minimum-thick, 16 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type: Washout.

e. Inlet: [Back spud] [Top spud].

f. Drain: Strainer with NPS 1-1/2 (DN 40) tailpiece and trap.

g. Consumption: [0.5 GPF (1.9 LPF)] [0.125 GPF (0.47 LPF)].

3. Ligature-Resistant: [Yes] [No].

4. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

Coordinate with "Flushometer Valves" Article.

5. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

6. Electronic Controls: <Insert designation>.

7. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Copy "Urinals" Paragraph below and re-edit for each type of front-access, back-outlet, single urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each urinal.

D. Urinals <Insert drawing designation>: Front access, back outlet, single.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [UW-1412-WO-FA] [UW-1814-WO-FA] or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4. 

b. Material: 0.078-inch- (2.0-mm-) minimum-thick , 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces, bead blast.

d. Type and Configuration: Washout.

e. Inlet: [Back spud] [Top spud].

f. Drain: Strainer with NPS 1-1/2 (DN 40) tailpiece and trap.

g. Consumption: [1.0 GPF (3.8 LPF)] [0.5 GPF (1.9 LPF)].

Anchoring hardware to be supplied by Contractor.

3. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

Coordinate with "Flushometer Valves" Article.

4. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy "Urinals" Paragraph below and re-edit for each type of front-access, back-outlet, high-efficiency, single urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each urinal.

E. Urinals <Insert drawing designation>: Front access, back-outlet, high-efficiency, single.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [ASUW-1314-HEU-FA-BS] [UW-1317-HEU-FA] or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4. 

b. Material: 0.0625-inch- (1.6-mm-) minimum-thick, 16 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type: Washout.

e. Inlet: [Back spud] [Top spud].

f. Drain: Strainer with NPS 1-1/2 (DN 40) tailpiece and trap.

g. Consumption: [0.5 GPF (1.9 LPF)] [0.125 GPF (0.47 LPF)].

3. Ligature-Resistant: [Yes] [No].

Anchoring hardware to supplied by Contractor.

4. Mounting: Bolts from fixture-mounted flanges into wall.

Coordinate with "Flushometer Valves" Article.

5. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

6. Electronic Controls: <Insert designation>.

Copy "Urinals" Paragraph below and re-edit for each type of [back-access] [front-access], back-outlet trough urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each through  urinal.

F. Urinals <Insert drawing designation>: [Back] [Front] access, back outlet, trough urinal.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [UW-1800] [UW-1800-FA] or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4. 

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type: Washout.

e. Length: [36 inches (915 mm)] [48 inches (1220 mm)] [60 inches (1524 mm)] [72 inches (1829 mm)] [96 inches (2438 mm)] wide.

f. Inlet: [Back spud] [Top spud].

g. Drain: Strainer with NPS 2 (DN 50) tailpiece and trap.

3. Mounting: Bolts through wall sleeve into accessible service space.

Coordinate with "Flushometer Valves" Article.

4. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

6. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.

Copy "Urinals" Paragraph below and re-edit for each type of bottom-outlet, stall urinal required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each stall  urinal.

G. Urinals <Insert drawing designation>: Bottom outlet, stall.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; UF-1438 or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type: Washout.

e. Inlet: [Back spud] [Top spud].

f. Drain: Strainer with NPS 2 (DN 50) caulk drain outlet.

Anchoring hardware to be supplied by Contractor.

3. Mounting: Bolts from fixture-mounted flanges into wall.

Coordinate with "Flushometer Valves" Article.

4. Flushometer Valve: <Insert designation>.

Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

2.5 STAINLESS-STEEL LAVATORIES

Copy "Lavatories" Paragraph below and re-edit for each type of back-access lavatory required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each lavatory.

A. Lavatories <Insert drawing designation>: Back access.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [HS-1013-46] [HS-1013-46-15] [HS-1013-46-HC] [HS-1013-96] [HS-1014-96-HC] [HS-1015-20] [HS-1310-96-HC] or comparable product by one of the following: 
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4, NSF/ANSI 61, NSF/ANSI 372.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Bowl with integral soap depression.

e. ADA Compliant: [Yes] [No].

f. Bubbler/Filler: [Penal] [Code] [Ligature-resistant hemispherical bubbler] [Filler] [Ligature-resistant hemispherical filler], machined type 303 stainless steel. No chrome-plated brass allowed.

g. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

h. Lavatory Water Supply Valve(s):

1) Standard: ASME A112.18.1/CSA B125.1.
2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops.

3) Temperature: [Single temperature] [Dual temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Drain: [Fast] [Slow] integral punched grid.

j. Trap Location: [Integral] [Service space] NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CSA B125.2.

k. Lavatory Overflow: [Yes] [No].

3. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.

4. Accessories:

a. Toothbrush Holders: One on [both] [left] [right] side(s) of backsplash.

b. Towel Hooks: [One] [Two] on [both] [left] [right] side(s) of fixture.

c. Bubbler Location: On [backsplash] [deck].

5. Mounting: 1/2 inch (13 mm) threaded rod with provided nuts and washers through wall into accessible service space.

Coordinate with "Electronic Controls" Article.

6. Electronic Controls: <Insert designation>.

Copy "Lavatories" Paragraph below and re-edit for each type of front-access lavatory required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each lavatory.

B. Lavatories <Insert drawing designation>: Front access.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [HS-1013-46-HC-FA] [HS-1013-96-FA] [HS-1014-96-HC-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4, NSF/ANSI 61, NSF/ANSI 372. 
b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Bowl with integral self-draining soap depression.

e. ADA Compliant: [Yes] [No].

f. Bubbler/Filler: [Penal] [Code] [Ligature-resistant hemispherical bubbler] [Filler] [Ligature-resistant hemispherical filler], machined type 303 stainless steel. No chrome-plated brass allowed.

g. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

h. Lavatory Water Supply Valve(s):

1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops.

3) Temperature: [Single temperature] [Dual temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Drain: [Fast] [Slow] integral punched grid.

j. Trap: Removable NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CSA B125.2.

k. Lavatory Overflow: [Yes] [No].

3. Accessories:

a. Toothbrush Holders: One on [both] [left] [right] side(s) of backsplash.

b. Towel Hooks: [One] [Two] on [both] [left] [right] side(s) of fixture.

c. Bubbler Location: On [backsplash] [deck].

Anchoring hardware to be supplied by Contractor.
4. Mounting: From front, anchoring holes provided. No chase required. 
Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy "Lavatories" Paragraph below and re-edit for each type of Corner mounted lavatory required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each lavatory.

C. Lavatories <Insert drawing designation>: Corner mounted.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; CS-1013-46 or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4, NSF/ANSI 61, NSF/ANSI 372. 

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Bowl with integral self-draining soap depression.

e. Bubbler/Filler: [Penal] [Code] [Ligature-resistant hemispherical bubbler] [Filler] [Ligature-resistant hemispherical filler], machined type 303 stainless steel. No chrome-plated brass allowed.

f. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

g. Lavatory Water Supply Valve(s):

1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops.

3) Temperature: [Single temperature] [Dual temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

h. Drain: [Fast] [Slow] integral punched grid.

i. Trap: [Integral] [Service space] NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CSA B125.2.

j. Lavatory Overflow: [Yes] [No].

k. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized steel frame of dimensions required to match fixture including 1/2 inch (13 mm) rebar to prevent escape is fixture is removed.

3. Accessories:

a. Toothbrush Holders: One on [both] [left] [right] side(s) of backsplash.

b. Towel Hooks: [One] [Two] on [both] [left] [right] side(s) of fixture.

c. Bubbler Location: On backsplash.

4. Mounting: 1/2 inch (13 mm) threaded rod with provided nuts and washers through wall into accessible service space.

Coordinate with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

2.6 DRINKING FOUNTAINS

Copy "Drinking Fountains" Paragraph below and re-edit for each type of back-access drinking fountain required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each drinking fountain.

A. Drinking Fountains <Insert drawing designation>: Back access.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [DF-1013-96] [DF-1015-96-HC] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Bowl with backsplash.

e. ADA Compliant: [Yes] [No].

f. Drinking Fountain Water Supply Valve(s):

1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic self-closing] [Electronic metering] with individual check stop.

3) Temperature: Single temperature.

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-rsistant push-button] [PZPB Piezo electric push-button].
g. Pushbutton and Escutcheon: Machined type 303 stainless steel. No chrome-plated brass allowed.

h. Drain: Integral punched grid.

i. Trap Location: [Integral] [Service space] NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CSA B125.2.

3. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

4. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy "Drinking Fountains" Paragraph below and re-edit for each type of front-access drinking fountain required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each drinking fountain.

B. Drinking Fountains <Insert drawing designation>: Front access.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [DF-1013-96-FA] [DF-1015-96-HC-FA] [DF-1812-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Bowl with backsplash.

e. ADA Compliant: [Yes] [No].

f. Drinking Fountain Water Supply Valve(s):

1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic self-closing] [Electronic metering] with individual check stop.

3) Temperature: Single temperature.

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

g. Pushbutton and Escutcheon: Machined type 303 stainless steel. No chrome-plated brass allowed.

h. Drain: Integral punched grid.

i. Trap: Removable "P" trap contained inside cabinet, NPS 1-1/2 (DN 40) complying with ASME A112.18.2/CAS B125.2.

Anchoring hardware by others. Unit requires no chase area for installation and maintenance.

3. Mounting: Anchoring shall be from the front with "z"-clip and anchoring holes.
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

4. Electronic Controls: <Insert designation>.

2.7 SHOWERS

"BF" Designated showers in first two "Showers" paragraphs below require a floor drain and, if accessible, a hand-held showerhead (or a second fixed mounted showerhead at lower handicapped height), a separate seat, and a grab bar.

Copy first "Showers" Paragraph and re-edit for each type of back-access, recessed shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

A. Showers <Insert drawing designation>: Back access, recessed.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [WRS] [ASWRS] [WRS-BF] [WRS-BF-2HD] [ASWRS-BF-2HD] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type and Configuration: Wall-mounted, back access, recessed. 
e. ADA Compliant: [Yes] [No].

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None].

g. Water Supply Valves: [Pneumatic, adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1.

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 
Handheld shower head not recommended for security or Ligature-resistant applications.

k. Handicapped Station Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head] [FX Handheld shower head].

l. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

m. Soap Dish: [Recessed] [Surface-mounted], stainless steel.

n. Thermostatic Mixing Valve: [Individual in-line] [Master].

o. Transformer for Electronic Valve Selection: [Yes] [No].

3. Mounting: Bolts through wall sleeve into accessible service space.

4. Wall Sleeve for Masonry/Precast Wall: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture including 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy first "Showers" Paragraph and re-edit for each type of back-access, built-in shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

B. Showers <Insert drawing designation>: Back access, built-in.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [WBIS] [WBIS-BF] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type and Configuration: Wall-mounted, back access, built-in. 

e. ADA Compliant: [Yes] [No].

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None].

g. Water Supply Valves: [Pneumatic, adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1.

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 

Handheld shower head not recommended for security or Ligature-resistant applications.

k. Handicapped Station Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head] [FX Handheld shower head].

l. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

m. Soap Dish: [Yes] [No] [Recessed] [Surface-mounted], stainless steel.

n. Thermostatic Mixing Valve: [Individual in-line] [Master].

o. Transformer for Electronic Valve Selection: [Yes] [No].

3. Mounting: Threaded rods through wall with backing bars and nuts in accessible service space.

4. Wall Sleeve for Masonry/Precast Wall: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture. Include 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy first "Showers" Paragraph below and re-edit for each type of front-access, recessed shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

C. Showers <Insert drawing designation>: Front access, recessed.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [WRS-FA] [ASWRS-FA] [WRS-BF-FA] [WRS-BF-FA-2HD] [ASWRS-BF-2HD-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type and Configuration: Wall mounted, front access, recessed. 
e. ADA Compliant: [Yes] [No].

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None]. 

g. Water Supply Valves: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1.

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 
Handheld shower head not recommended for security or Ligature-resistant applications.

k. Handicapped Station Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head] [FX Handheld shower head].

l. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

m. Soap Dish: [Recessed] [Surface mounted] [None], stainless steel.

n. Thermostatic Mixing Valve: [Individual in-line] [Master].

o. Transformer for Electronic Valve Selection: [Yes] [No].

3. Mounting: Bolts to in-wall galvanized metal wall frame provided with pin-torx security screws. 
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

4. Electronic Controls: <Insert designation>.

Copy first "Showers" Paragraph below and re-edit for each type of front-access, surface-mounted shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

D. Showers <Insert drawing designation>: Front access, surface mounted.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [CWSMS] [CWSMS-BF] [CWSMS-BF-2HD] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.063-inch- (1.6-mm-) minimum-thick, 16 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Type and Configuration: Wall mounted, front access, surface mounted.
e. ADA Compliant: [Yes] [No]

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None]

g. Water Supply Valves: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1.

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 

Handheld shower head not recommended for security or Ligature-resistant applications.

k. Handicapped Station Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head] [FX Handheld shower head].

l. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

m. Soap Dish: [Recessed] [Surface mounted] [None], stainless steel.

n. Thermostatic Mixing Valve: [Individual in-line] [Master].

o. Transformer for Electronic Valve Selection: [Yes] [No].

Vandal resistant screws to be supplied by contractor.

3. Mounting: Bolts to wall with vandal resistant screws and "z" clip mounting bracket. 
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

4. Electronic Controls: <Insert designation>.

Copy first "Showers" Paragraph below and re-edit for each type of back-access, cabinet shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

E. Showers <Insert drawing designation>: Back access, cabinet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [US] [KS] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Construction: [Unitized/all welded] [Knock-down].

c. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel walls and ceiling, 11 GA type 304 stainless steel floor. 
d. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Shower floor shall have a non-slip glass blast finish.
e. Type and Configuration: Cabinet [30 by 30 by 88 inches (762 by 762 by 2235 mm)] [32 by 32 by 88 inches (813 by 813 by 2235 mm)] [36 by 36 by 88 inches (915 by 915 by 2235 mm)]  
Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None].

g. Water Supply Valves: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1.

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 

k. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

l. Drain: [NPS 2 (DN 50) FIP elbow waste for chase hookup] [NPS 2 (DN 50) FIP integral "P" trap waste for chase hookup] [NPS 2 (DN 50) Caulk drain for floor connection] [NPS 2 (DN 50) no-hub drain fro floor connection]. 
m. Soap Dish: [Recessed] [Surface mounted] [None], stainless steel.

n. Ventilation Grill: [Yes] [No], 8.5 inches by 8.5 inches (216 mm by 216 mm). 

o. Release Towel Hook: [Yes] [No].

p. Modesty Door: [Yes] [No].

q. Curtain Rod: [Yes] [No].

r. "Z" Clip Floor Mounting: [Yes] [No].

If "Sloping Top Closure" desired, specify maximum height of complete shower.

s. Sloping Top Closure: [Yes] [No].

If "Wall/Ceiling Closure Panel(s)" desired, specify size and location of panels.

t. Wall/Ceiling Closure Panel(s): [Yes] [No].

u. Thermostatic Mixing Valve: [Individual in-line] [Master].

v. Transformer for Electronic Valve Selection: [Yes] [No].

3. Waste Fittings: NPS 2 (DN 50) waste to wall/floor; trap complying with ASME A112.18.2/CSA B125.2.

4. Mounting: Fixture shall be free standing. 
Copy "Showers" Paragraph below and re-edit for each type of front-access, cabinet shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

F. Showers <Insert drawing designation>: Front access, cabinet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [US-FA] [KS-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Construction: [Unitized/all welded] [Knock-down].

c. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel walls and ceiling, 0.125-inch- (3.2-mm-) minimum-thick, 11 GA type 304 stainless steel floor. 
d. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Shower floor shall have a non-slip glass blast finish.
e. Type and Configuration: Cabinet [30 by 30 by 88 inches (762 by 762 by 2235 mm)] [32 by 32 by 88 inches (813 by 813 by 2235 mm)] [36 by 36 inches (915 by 915 by 2235 mm)].

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None].

g. Water Supply Valves: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1.

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 

k. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

l. Drain: [NPS 2 (DN 50) Caulk drain for floor connection] [NPS 2 (DN 50) no-hub drain fro floor connection].
m. Soap Dish: [Recessed] [Surface mounted] [None], stainless steel.

n. Ventilation Grill: [Yes] [No], 8.5 inches by 8.5 inches (216 mm by 216 mm) provides for 16 sq. inches (10322 sq. mm) free flow area. 

o. Release Towel Hook: [Yes] [No].

p. Modesty Door: [Yes] [No].

q. Curtain Rod: [Yes] [No].

r. "Z" Clip Floor Mounting: [Yes] [No].

If "Sloping Top Closure" desired, specify maximum height of complete shower.

s. Sloping Top Closure: [Yes] [No].

If "Wall/Ceiling Closure Panel(s)" desired, specify size and location of panels.

t. Wall/Ceiling Closure Panel(s): [Yes] [No].

u. Thermostatic Mixing Valve: [Individual in-line] [Master].

v. Transformer for Electronic Valve Selection: [Yes] [No].

3. Waste Fittings: NPS 2 (DN 50) waste to floor, trap complying with ASME A112.18.2/CSA B125.2.

4. Mounting: Fixture shall be free standing. 
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy "Showers" Paragraph below and re-edit for each type of back-access, handicapped, cabinet shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

G. Showers <Insert drawing designation>: Back access, handicapped, cabinet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [US-HC] [KS-HC] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4, ADA 2010.

b. Construction: [Unitized/all welded] [Knock-down].

c. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel walls and ceiling, 11 GA type 304 stainless steel floor. 

d. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Shower floor shall have a non-slip glass blast finish.

e. Type and Configuration: Cabinet 36 by 36 inches (915 by 915 by 2235 mm).

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None].

g. Water Supply Valves: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1. Two valves required for upper and lower shower heads

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 

Handheld shower head not recommended for security or Ligature-resistant applications.

k. Handicapped Station Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head] [FX Handheld shower head].

l. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

m. Drain: NPS 2 (DN 50) Caulk drain for floor connection. 2 inch (13 mm) in-floor recess required for shower installation.

n. Grab Bar: 33 by 18 inches (838 by 457 mm) L-shaped standard.

o. Grab Bar Closure Plate for Ligature-resistant: [Yes] [No]. 

p. Fold-up Stainless Steel Seat: Standard.

q. Soap Dish: [Recessed] [Surface mounted] [None], stainless steel.

r. Ventilation Grill: [Yes] [No], 8.5 inches by 8.5 inches (216 mm by 216 mm) provides for 16 sq. inches (10322 sq. mm) free flow area. 

s. Release Towel Hook: [Yes] [No].

t. Curtain Rod: [Yes] [No].

u. Threshold Anchors for Floor Mounting: [Yes] [No].

If "Sloping Top Closure" desired, specify maximum height of complete shower.

v. Sloping Top Closure: [Yes] [No].

If "Wall/Ceiling Closure Panel(s)" desired, specify size and location of panels.

w. Wall/Ceiling Closure Panel(s): [Yes] [No].

x. Thermostatic Mixing Valve: [Individual in-line] [Master].

y. Transformer for Electronic Valve Selection: [Yes] [No].

3. Waste Fittings: NPS 2 (DN 50) waste to floor, trap complying with ASME A112.18.2/CSA B125.2.

4. Mounting: Fixture shall be free standing. 

Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

Copy "Showers" Paragraph below and re-edit for each type of front-access, handicapped, cabinet shower required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each shower.

H. Showers <Insert drawing designation>: Front access, handicapped, cabinet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; [US-HC-FA] [KS-HC-FA] or a comparable product by one of the following:

a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4, ADA 2010.

b. Construction: [Unitized/all welded] [Knock-down].

c. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel walls and ceiling, 11 GA type 304 stainless steel floor. 

d. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish. Shower floor shall have a non-slip glass blast finish.

e. Type and Configuration: Cabinet 36 by 36 by 88 inches (915 by 915 by 2235 mm).

Thermostatic temperature mixing valve required to provide tempered water to both "Tempered" and "Hot and Cold" options in "Valve" subparagraph below.

f. Valve: [Tempered] [Hot and Cold] [None].

g. Water Supply Valves: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops complying with ASME A112.18.1/CSA B125.1. Two valves required for upper and lower shower heads

h. Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant pneumatic push-button] [EPBH Electronic ligature-resistant push-button] [PZPB Piezo electric push-button].

i. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

j. Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head]. 

Handheld shower head not recommended for security or Ligature-resistant applications.

k. Handicapped Station Shower Head: [NPS Non-adjustable penal shower head] [APS Adjustable penal shower head] [CSH Ligature-resistant shower head] [FX Handheld shower head].

l. Flow Control: [2.5 gal (9.5 L)] [2.0 gal (7.6 L)] [1.5 gal (5.7 L)].

m. Drain: NPS 2 (DN 50) Caulk drain for floor connection. 2 inch (13 mm) in-floor recess required for shower installation.

n. Grab Bar: 33 by 18 inches (838 by 457 mm).

o. Grab Bar Closure Plate for Ligature-resistant: [Yes] [No]. 

p. Fold-up Stainless Steel Seat: Standard.

q. Soap Dish: [Recessed] [Surface mounted] [None], stainless steel.

r. Ventilation Grill: [Yes] [No], 8.5 inches by 8.5 inches (216 mm by 216 mm) provides for 16 sq. inches (10322 sq. mm) free flow area. 

s. Release Towel Hook: [Yes] [No].

t. Curtain Rod: [Yes] [No].

u. Threshold Anchors for Floor Mounting: [Yes] [No].

If "Sloping Top Closure" desired, specify maximum height of complete shower.

v. Sloping Top Closure: [Yes] [No].

If "Wall/Ceiling Closure Panel(s)" desired, specify size and location of panels.

w. Wall/Ceiling Closure Panel(s): [Yes] [No].

x. Thermostatic Mixing Valve: [Individual in-line] [Master].

y. Transformer for Electronic Valve Selection: [Yes] [No].

3. Waste Fittings: NPS 2 (DN 50) waste to floor, trap complying with ASME A112.18.2/CSA B125.2.

4. Mounting: Fixture shall be free standing. 

Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

2.8 SERVICE SINKS

Copy "Service Sinks" Paragraph below and re-edit for each type of back-access, off- or on-floor service sink required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each service sink.

A. Service Sinks <Insert drawing designation>: Back access, [off] [on] floor.

1. Basis-of-Design Product: Subject to compliance with requirements, Provide Willoughby Industries; SS or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Rectangular bowl with high backsplash.

e. Nominal Size: [22 by 20 by 10 inches (559 by 508 by 254 mm)] [24 by 20 by 10 inches (610 by 508 by 254 mm)].

f. Spout: [With plain end] [With hose end] [With hose end and vacuum breaker].

g. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

h. Lavatory Water Supply Valves(s):

1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops.

3) Temperature: [Single temperature] [Dual temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant Pneumatic push-button] [EPBH Electronic Ligature-resistant Push Button] [PZPB Piezo electric push-button].

i. Drain: Grid with NPS 2 (DN 50) outlet.

3. Waste Fittings: NPS 2 (DN 50) [elbow waste] [integral "P" trap] complying with ASME A112.18.2/CSA B125.2.

4. Mounting: 1/2 inch (13 mm) threaded rod with nuts and washers through wall into accessible service space.

5. Wall Sleeve for Masonry/Precast Walls: [Yes] [No] Galvanized-steel frame of dimensions required to match fixture. Include 1/2 inch (13 mm) steel rebar to prevent escape if fixture is removed.
Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

6. Electronic Controls: <Insert designation>.

Copy "Service Sinks" Paragraph below and re-edit for each type of front-access, on-floor service sink required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each service sink.

B. Service Sinks <Insert drawing designation>: Front access, on floor.

1. Basis-of-Design Product: Subject to compliance with requirements, Provide Willoughby Industries; SS-FA or a comparable product by one of the following:
a. Acorn Engineering Company.

b. <Insert manufacturer's name>.
2. Fixture:

a. Standard: ASME A112.19.3/CSA B45.4.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick, 14 GA type 304 stainless steel.

c. Finish: Exposed stainless steel surfaces polished to a No. 4 satin finish.

d. Receptor: Rectangular bowl with high backsplash.

e. Nominal Size: [22 by 20 by 10 inches (559 by 508 by 254 mm)] [24 by 20 by 10 inches (610 by 508 by 254 mm)].

f. Spout: [With plain end] [With hose end] [With hose end and vacuum breaker].

g. Pushbuttons and Escutcheons: Machined type 303 stainless steel. No chrome-plated brass allowed.

h. Lavatory Water Supply Valves(s):

1) Standard: ASME A112.18.1/CSA B125.1.

2) Valve Type: [Pneumatic adjustable 5 to 90 seconds] [Electronic adjustable] metering type with individual check stops.

3) Temperature: [Single temperature] [Dual temperature].

4) Control: [PB Pneumatic push-button] [EPB Electronic push-button] [PBH Ligature-resistant Pneumatic push-button] [EPBH Electronic Ligature-resistant Push Button] [PZPB Piezo electric push-button].

i. Drain: Grid with NPS 1-1/2 (DN 40) outlet.

3. Waste Fittings: Removable NPS 1-1/2 (DN 40) P-Trap complying with ASME A112.18.2/CSA B125.2.

Anchoring hardware supplied by Contractor.

4. Mounting: From front, anchoring holes provided. No chase required.

Coordinate "Electronic Controls" subparagraph below with "Electronic Controls" Article.

5. Electronic Controls: <Insert designation>.

2.9 ELECTRONIC CONTROLS

Copy "Electronic Controls Paragraph below and re-edit for each type of Electronic Control required.

Insert number to complete drawing designation. Use these designations on Drawings to identify each Electronic Control.
A. Electronic Controls <Insert drawing designation>: Electronic Networked Water Management System.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; WMSII or a comparable product by one of the following:

a. Sloan Valve Company.

b. <Insert manufacturer's name>.

2. Description:

a. Water Management System: PC-based server (operator workstation) running on Windows 8 or newer operating system. Network communications shall be CAN-bus based providing proactive, prioritized communications of status of controller inputs/activities to operator workstation. Polling-type networks shall not be permitted. PC shall serve as the operator interface serving single or multiple individual trunks of networked Cell Valve Controllers (CVC's). The PC operator workstation shall display all fixtures and indicate their operation and state graphically. PC shall be equipped with:

1) Monitor: 19 inch (483 mm) or larger with HD resolution of 1366 by 768 pixels minimum. 

2) Touchscreen Monitor: [Yes] [No].

3) RAM: 4 GB minimum.

4) Hard Drive: 64 GB minimum.

5) Wireless keyboard.

6) Wireless mouse.

7) USB Ports: 4 minimum.

CAN-bus network used on Willoughby WMS II requires one interface device for each daisy-chained network of individual cell valve controllers (CVCs) on a network that can have up to 127 controllers on it and control up to 762 valves. A system can have numerous interface devices for even larger networks. However, networks are usually designed to cover only the area and fixtures that will be managed from a single guard station. There is a minimal benefit and likely a disadvantage to have a computer controlling many fixtures outside of a staff' center's area of responsibility.

8) CAN-bus interface device(s) for network communication to Cell Valve Controllers (CVC's).

9) Water Management Software: Installed on PC, configured, and tested prior to installation to provide control and monitoring of security plumbing fixtures flush valves, lavatory valves, and shower valves connected to the CAN-bus networked control system.

b. WMS II operator workstation shall be located where indicated on the drawings.

Floor plans, screen layouts, setting navigation regions, and other engineering of the system to a specific facility are done by Willoughby based on layouts and information provided by the customer. These are not end-user-enabled features. Identify who is responsible for supplying the information to Willoughby to enable the system to be designed, configured, and tested.
c. Screen Graphics: [Block Diagram Screen Layout - standard] [Floor Plan Screen Layout - optional]. Layout information (areas and cell numbers and fixtures controlled by networked system) shall be supplied to system supplier in DWG file format. Based on information supplied:
1) Level 1 screen shall:

a) Display top-level layout of defined sections of the facility.

b) Provide selected areas identified by shape, color, and label to link Level 1 screen to Level 2 screens with enlarged details and fixtures of individual facility sections.

How many fixtures are placd on a screen and whether only a Level 1 screen is employed or a Level 1 screen with multiple Level 2 screens will be a function of the size and resolution of the monitor, the layout onto which fixture icons are being placed, and reasonable spacing between fixtures.
2) Level 2 screens shall:

a) Provide magnified detail and fixture icons.

b) Provide identification of each fixture by location on the screen layout, icon type, and labeling (e.g., cell number of its location).

c) It shall be acceptable to use only a Level 1 screen if all fixtures can be displayed legibly and logically by functional area on one screen.

d) Provide graphical indication of fixture status.

d. Individual microprocessor-driven Cell Valve Controllers (CVCs) shall be located in the plumbing chase(s) and shall control the operation of electronic laboratory valves, electronic shower valves, electronic drinking fountain valves, and electronic-hydraulic flush valves. An option shall also be available to control the operation of master shut-off valve(s) that provide(s) water to an area of several cells or fixtures.

e. CVC's shall require 24 volts AC for operation. System manufacturer shall supply 120/24 VAC step-down transformers for each CVC supplied. Transformers shall be UL Class 2, overload protected.
f. Each CVC shall be capable of controlling up to 2 lavatory/toilet combination units (1 hot valve, 1 cold valve, and 1 flush valve for each combination unit), 3 individual lavatories, or up to 4 toilets with overflow sensing (6 toilets without overflow sensing), or combinations thereof up to a total of 6 individual low-voltage solenoid valves. CVC's shall be modular and capable of operating in a fully networked or stand-alone configuration.

Note that there are 12 LED's for monitoring the outputs of the CVC. Six are in parallel across the outputs to monitor the 24 volt AC output itself. Six are status lights that indicate the internal programmatic status of an output. It is important to know when an inhibit state exists that will prevent an output channel from activating when an input switch is pushed.
g. Valve output LEDs on the CVC shall provide the status of all valve outputs. An additional set of status LEDs shall indicate the presence and type of any inhibit or lockout condition on valve function.
WMS II CVC also has four additional "Diagnostic LEDs".
h. Diagnostic LEDs: Provided on CVC to indicate the presence of incoming AC control power, that the CVC is operational, communication status, and input status.
1) HB LED (heartbeat): Flashes to show controller is not only powered, but that the program in the controller is running. It flashes on and off.

2) COM LED: Indicating when there is network communications activity occurring.

3) ERR LED: Indicating a communication error occurred.

4) IN LED: Indicating one of the input switches is closed. (It can be used to diagnose input switch problems.)

i. Diagnostic pushbuttons on the CVC shall be provided to enable maintenance personnel to manually activate valves and overflow functions from the controller in the plumbing chase.

Pushbuttons are selected with the fixture, but the subparagraph below further defines the characteristics of all the electronic pushbutton choices: [EPB Electronic Push-Button] [EPBH Electronic Ligature-Resistant Push-Button] [PZPB Piezo Electric Push-Button].
j. Valve activation shall come from vandal-resistant stainless steel internally sealed pushbuttons. 
1) Pushbuttons shall require less than 5 lbf (22.2 N) to activate. 
2) Pushbutton housings shall be electrically isolated from system voltages.

k. All solenoid valves shall be non-hold open (normally closed), but all metering times shall be independently adjustable. 
1) Metering time shall be: 

a) Adjustable from one (1) to sixty (60) seconds for each lavatory valve.

b) Adjustable from one (1) to ten (10) seconds for each flush valve.

c) Adjustable from one (1) second to nine (9) minutes and fifty-nine (59) seconds for each shower valve.

2) Metering cycles shall be interruptible with a second pushbutton.

3) All settings shall be settable for a single fixture or a group selection of all fixtures of the same type on the PC screen.

Valve timing settings can be changed from the standard settings, but the standard settings are given as a beginning template.
l. Each controller shall be programmed at the factory to the following settings:

1) Lavatory Valve Cycle: Fifteen (15) seconds hot water run time, fifteen (15) seconds cold water run time.
Flushometer valve actually takes approximately 10 seconds to complete its cycle, but the time indicated below is for the electrical pilot valve that triggers the flushometer.
2) Flush Valve Cycle (Water Closets and Urinals): Two (2) seconds on time.

3) Shower: Upon initiation, two (2) minute run time. If the user finishes the shower before the two (2) minute period, user may press pushbutton to terminate the cycle. Pressing the pushbutton during the run time shall not extend the cycle.

All other system features (initiate delay, re-initiate delay, overuse control, FlushGuard, non-use, schedule permits) will not be enabled unless specified. They can be easily activated at commissioning time. However, If desired, they can be added in this section. There is a disadvantage to activating automatic system inhibits before a system is commissioned because inhibits (fixtures not permitted to function by the control) appear as a system failures until one understands how control inhibits functions.
Re-initiate and initiate delays may be set for all fixture types on WMS II systems. Some systems only provide the feature for flushing fixtures.
m. A programmable re-initiate delay feature function (toilets, urinals, lavatories, showers, and drinking fountains) shall be provided to control their amount of use to a preset threshold, after which the function will be locked out for a preset period of time of up to four hours.

n. A programmable initiate delay feature for the fixture function (toilets, urinals, lavatories, showers, and drinking fountains) shall be provided to enable a timed delay between the pushbutton switch activation and the subsequent valve activation.

The overuse feature is available for all types of standard plumbing fixtures - not just toilets. Showers have also been a significant area of abuse in cells containing both a combination unit and a shower. At 1.5 to 2.5 GPM (0.10 to 0.15 L/s) typical shower flow rates, a large amount of water can be accumulated with persistent running of the shower and plugging of the drain.
Because of the application of initiate delay, re-initiate delay, and overuse control to all fixture types; the maximum settings are determined by fixture type - number of valve activations for flushing devices and amount of on-time for all other fixture types.

o. System shall provide overuse control consisting of:

1) Individual toilet, urinal, lavatory, shower, and drinking fountain use limits.

2) Programmable response to overuse condition of notification at the operator workstation, latched lockout of fixture, or auto-limit of fixture operation to prevent its overuse. All overuse notifications shall appear on the operator workstation.

3) Configurable overuse limitation to a given number (adjustable) of valve actuations for flushing devices or a given amount of cycle-on time (adjustable) for showers, lavatories, and drinking fountains within a given time period (adjustable) of up to 24 hours.

4) Concurrent operation with other use-control features of the system.

p. The operator workstation shall be capable of networks of up to 508 CVC nodes and up to 3,048 valves.

q. Network Wiring: Twisted 3-pair cable of CAT 3 rating shall be used for all network wiring (provided by others). Installer shall follow system manufacturer's instructions for installation and verification testing. Each network shall not exceed 4,000 feet (1220 meters) in total length from operator workstation to the last CVC in the network string.
WMS II uses non-volatile flash memory to retain settings in the event of a power failure. Others use a battery-backup to provide memory retention. Batteries at some point will have to be replaced. Also, if the battery is inadvertently removed from a battery-backed-up system, all settings will be lost.
r. In the event of a loss of network communications or loss of power, system timing parameters shall be retained in each CVC to allow fixtures to operate in the same way that they operated prior to the loss of power or the loss of network communications.

Refer to color brochure on the Willoughby Industries website for a photo description of details. Installation is greatly simplified by use of color and connector gender. Also, controls are manufactured with control side connections already completed.
s. Input/Output Ports Cabling:

1) Each input/output shall be clearly identified by the use of harness location, color coding of wires, gender of connectors (1/4 inch (6 mm) fully insulated male tab connections for inputs and 1/4 inch (6 mm) fully insulated female tabs for outputs), and supplied documentation.

2) All input/output cables shall be supplied with cables attached to the CVC and only outboard switch and valve connections to be plugged in by installer.

If longer cable lengths are needed, specify at the time of order. Common crimp connections are used, so they can also be easily made by installation or maintenance personnel.
3) Supplied valve and switch cabling from the CVC control board shall each be 8 feet (2.4 m) with the option to add extensions if necessary.

t. The networked system shale be capable of:

1) Enabling or disabling an individual fixture or an entire group of fixtures from the operator workstation.

2) Controlling the maximum number of simultaneous flushes (adjustable from 1 to 999) that can occur within a given time period (adjustable from 1 to 60 seconds).

3) Automatically flushing a toilet or actuating a non-flushing fixture after an adjustable period of non-use has passed to prevent drying out or creating stagnate water.

4) Allowing for remote actuation of fixtures from the operator workstation.

5) Providing ability from the operator station to dynamically lock or reset (unlock) a fixture.

Schedule permits (lockouts) are set by fixture. Which fixtures are set to a specific schedule is at the discretion of those with sufficient security-level access to those parameters.
6) Providing up to 4 scheduled permit time periods per day and week for selected fixtures.

7) Providing indication and reset capability of overflow alarms.

8) Logging of time, date, and function of all valve activity chronologically, including:
a) On and off times of each fixture function.

b) Lockout times.

c) Network status changes by node.

u. The networked system shall provide 4 levels of security accessed via user name and password depending on system settings (Each level includes the functions of the previous lower level).

1) View-only Security Level:

a) Move between display screens.

b) Observe fixture activity on screens.

c) Observe any loss of communications to fixture controllers.

d) Log into a higher-security level.

2) Operator Security Level:

a) Remote valve actuation.

b) Fixture lockout/reset.

c) Clear alarms (overflow and overuse).

3) Supervisor Security Level:

a) Set and adjust valve timing.

b) Set and adjust initiate and re-initiate delays.

c) Set and adjust permit (lockout) schedules.

d) Set and adjust overuse limits and responses.

e) Set alarm display options.

f) Enable/disable and set FlushGuard to limit simultaneous flushes.

g) Access fixture event log (if enabled by administrator).

In the "Event Log" if it is enabled, fixture events are logged to enable further post processing to calculate water consumption. Duration would be a calculation that could be made with the time stamp associated with the on and off events of any fixture function.

h) Use log files to analyze water-consumption history.

i) Enable and disable sound effects.

There is also a separate "User Activity" log that records user events based on the log in. The who, what, and when of any changes to settings or general user activity is logged in this file.

j) Access system user activity log files (if enabled by administrator).

k) Optional selection of a 24-hour point at which all overuse counts will be reset.

Supervisor and Administrator Levels have been aligned to give supervisor control over use of system for fixture control, but IT functions (logging, networking, and user logins) are controlled at Administrator Level.
4) Administrator Security Level:
a) Create system user accounts with user name, password, and security level defined.

b) Set and adjust network communications settings.

c) Enable and configure remote client connections to server.

d) Configure fixture event log files and user activity log files.

e) Set sound files to be used when sound feature is enabled.

A generic description of the PC equal that specified earlier for the central operator workstation will be adequate for a client PC that connects to the Willoughby Industries server (operator workstation), but a system integrator should be employed to verify different systems will marry together successfully other PCs that are configured and supplied by a firm other than Willoughby Industries.
v. Client-server Networking System shall be capable of linking client sessions on other Windows-based PCs to the main server via an Ethernet network. Control and monitor functions possible on the central operator station may be performed on a client PC based on user security level.

1) Server will be located where indicated on drawings.
2) Water management software shall be installed, configured, and verified by system integrator with assistance from water management software supplier.

Solenoid valves used on WMS II are 24 VAC, 5.5 watt and coils with 1/4 inch (6 mm) wide male tab terminals.

w. Solenoids compatible with voltage, power, and mating connections of the outputs of the CVC.

x. Supply shut off valve: One valve for each water supply.

The WMS II controller has been designed to provide barriers (walls and spacing) to stop water from periodic drips or spray leaks from reaching the circuitry in the enclosure. (Our experience has shown that the number one problem with mixing leaking plumbing and electronic controls is exposed electronic connectors at the edge of controls. WMS II has all control box connections placed well inside of the enclosure.)
y. Controller (CVC) Housing: Water resistant enclosure.

B. Electronic Controls <Insert drawing designation>: Electronic Standalone Water Management System.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; WMS II or a comparable product by one of the following:

a. Sloan Valve Company.
b. <Insert manufacturer's name>.

2. Description:

a. Individual microprocessor-driven Cell Valve Controllers (CVCs) shall be located in the plumbing chase(s) and shall control the operation of electronic lavatory valves, electronic shower valves, electronic drinking fountain valves, and electronic-hydraulic flush valves.

A portable programmer is required if field changes to system settings need to be made on site.
b. Portable programmer [Yes] [No]. If supplied, portable programmer will be equipped with the following:

1) Portable device running Windows 8.1 or newer.

2) Portable device with keyboard and pointing device (touchpad or external mouse).

3) Screen: HD resolution of 1366 by 768 pixels minimum.

4) USB Ports: 1 minimum.

5) Hard Drive: 64 GB minimum.

6) WMS II software installed with configurations of all CVCs in the facility.

c. CVCs shall require 24 volts AC for operation. System manufacturer shall supply 120/24 VAC step-down transformers for each CVC supplied. Transformers shall be UL Class 2, overload protected.

d. Each CVC shall be capable of controlling up to 2 lavatory/toilet combination units (1 hot valve, 1 cold valve, and 1 flush valve for each combination unit), 3 individual lavatories, or up to 4 toilets with overflow sensing (6 toilets without overflow sensing), or combinations thereof up to a total of 6 individual low-voltage solenoid valves. CVCs shall be modular and capable of operating in a fully networked or stand-alone configuration.

Note that there are 12 LED's for monitoring the outputs of the CVC. Six are in parallel across the outputs to monitor the 24 volt AC output itself. Six are status lights that indicate the internal programmatic status on an output. It is important to know when an inhibit state exists that will prevent an output channel from activating when an input switch is pushed.
e. Valve output LED's on the CVC shall provide the status of all valve outputs. An additional set of status LEDs shall indicate the presence and type of any inhibit or lockout condition on the valve function.

WMS II CVC also has four additional "Diagnostic LEDs".
f. Diagnostic LEDs: Provided on CVC to indicate the presence of incoming AC control power, that the CVC is operational, communication status, and input status.

1) HB LED (heartbeat): Flashes to show controller is not only powered, but that the program in the controller is running. It flashes on and off.

2) COM LED: Indicating when there is network communications activity occurring.

3) ERR LED: Indicating a communication error occurred.

4) IN LED: Indicating one of the input switches is closed. (It can be used to diagnose input switch problems.)

g. Diagnostic pushbuttons on the CVC shall be provided to enable maintenance personnel to manually activate valves and overflow functions from the controller in the plumbing chase.

Pushbuttons are selected with the fixture, but the subparagraph below further defines the characteristics of all the electronic pushbutton choices: [EPB Electronic Push-Button] [EPBH Electronic Ligature-Resistant Push-Button] [PZPB Piezo Electric Push-Button].
h. Valve activation shall come from vandal-resistant stainless steel internally sealed pushbuttons. 

1) Pushbuttons shall require less than 5 lbf (22.2 N) to activate. 

2) Pushbutton housings shall be electrically isolated from system voltages.

i. All solenoid valves shall be non-hold open (normally closed), but all metering times shall be independently adjustable. 

1) Metering time shall be: 

a) Adjustable from one (1) to sixty (60) seconds for each lavatory valve.

b) Adjustable from one (1) to ten (10) seconds for each flush valve.

c) Adjustable from one (1) second to nine (9) minutes and fifty-nine (59) seconds for each shower valve.

2) Metering cycles shall be interruptible with a second pushbutton.

3) All settings shall be settable for a single fixture or a group selection of all fixtures of the same type on the PC screen.

Valve timing settings can be changed from the standard settings, but the standard settings are given as a beginning template.
j. Each controller shall be programmed at the factory to the following settings:

1) Lavatory Valve Cycle: Fifteen (15) seconds hot water run time, fifteen (15) seconds cold water run time.

Flushometer valve actually takes approximately 10 seconds to complete its cycle, but the time indicated below is for the electrical pilot valve that triggers the flushometer.
2) Flush Valve Cycle (Water Closets and Urinals): Two (2) seconds on time.

3) Shower: Upon initiation, two (2) minute run time. If the user finishes the shower before the two (2) minute period, user may press pushbutton to terminate the cycle. Pressing the pushbutton during the run time shall not extend the cycle.

All other system features (initiate delay, re-initiate delay, overuse control, non-use) will not be enabled unless specified. They can be added later with the use of a portable programming device running WMS II software.
Re-initiate and initiate delays may be set for all fixture types on WMS II systems. Some systems only provide the feature for flushing fixtures.
k. A programmable re-initiate delay feature for fixture function (toilets, urinals, lavatories, showers, and drinking fountains) shall be provided to control their amount of use to a preset threshold, after which the function will be locked out for a preset period of time of up to four hours.

l. A programmable initiate delay feature for the fixture function (toilets, urinals, lavatories, showers, and drinking fountains) shall be provided to enable a timed delay between the pushbutton switch activation and the subsequent valve activation.

The overuse feature is available for all types of standard plumbing fixtures - not just toilets. Showers have also been a significant area of abuse in cells containing both a combination unit and a shower. At 1.5 to 2.5 GPM (0.10 to 0.15 L/s) typical shower flow rates, a large amount of water can be accumulated with persistent running of the shower and plugging of the drain.

Because of the application of initiate delay, re-initiate delay, and overuse control to all fixture types; the maximum settings are determined by fixture type - number of valve activations for flushing devices and amount of on-time for all other fixture types.

Caution should be used in using this feature in a standalone mod since there is no easy way to easily monitor its workings - only its effect - a fixture is locked out. It can be cleared by pressing the reset pushbutton on the controller in the chase.

m. System shall provide overuse control consisting of:

1) Individual toilet, urinal, lavatory, shower, and drinking fountain use limits.

2) Programmable response to overuse condition of latched lockout of fixture, or auto-limit of fixture operation to prevent its overuse.

3) Configurable overuse limitation to a given number (adjustable) of valve activations for flushing devices or a given amount of cycle-on time (adjustable) for showers, lavatories, and drinking fountains within a given time period (adjustable) of up to 24 hours.

4) Concurrent operation with other use-control features of the system.

WMS II uses non-volatile flash memory to retain settings in the event of a power failure. Others use a battery-backup to provide memory retention. Batteries at some point will have to be replaced. Also, if the battery is inadvertently removed from a battery-backed-up system, all settings will be lost.
n. In the event of a loss of power, system timing parameters shall be retained in each CVC to allow fixtures to operate in the same way that they operated prior to the loss of power.

Refer to color brochure on the Willoughby Industries website for a photo description of details. Installation is greatly simplified by use of color and connector gender. Also, controls are manufactured with control side connections already completed.
o. Input/Output Ports Cabling:

1) Each input/output shall be clearly identified by the use of harness location, color coding of wires, gender of connectors (1/4 inch (6 mm) fully insulated male tab connections for inputs and 1/4 inch (6 mm) fully insulated female tabs for outputs), and supplied documentation.

2) All input/output cables shall be supplied with cables attached to the CVC and only outboard switch and valve connections to be plugged in by installer.

If longer cable lengths are needed, specify at the time of order. Common crimp connections are used, so they can also be easily made by installation or maintenance personnel.
3) Supplied valve and switch cabling from the CVC control board shall each be 8 feet (2.4 m) with the option to add extensions if necessary.

Solenoid valves used on WMS II are 24 VAC, 5.5 watt and coils with 1/4 inch (6 mm) wide male tab terminals.

p. Solenoids compatible with voltage, power, and mating connections of the outputs of the CVC.

q. Supply shut off valve: One valve for each water supply.

The WMS II controller has been designed to provide barriers (walls and spacing) to stop water from periodic drips or spray leaks from reaching the circuitry in the enclosure. (Our experience has shown that the number one problem with mixing leaking plumbing and electronic controls is exposed electronic connectors at the edge of controls. WMS II has all control box connections placed well inside of the enclosure.)
r. Controller (CVC) Housing: Water resistant enclosure.

C. Electronic Controls <Insert drawing designation>: Pneutronic All-Purpose Valve Controller.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Willoughby Industries; Pneutronic All-Purpose Controller or a comparable product by one of the following:
a. Sloan Valve Company.

b. <Insert manufacturer's name>.

2. Description:

a. Controller shall be a single valve Controller.

b. Controller shall operate at 24 volts AC.

c. Controller shall be housed in a sealed potted assembly.

d. All connections to the controller shall be made by cables with 1/4 inch (13 mm) female tab connectors connecting to the 1/4 inch (13 mm) tabs of the control.

e. Metering Time Control: Adjustable from 1 to 255 seconds (4.45 minutes) in 1-second increments via DIP switch on the controller.

f. Diagnostic lights shall be provided to indicate:

1) The presence of 24 VAC power to the input terminals.

2) Valve switch status (on if switch is closed).

3) Valve output status (on if valve is actuated).

g. Metering Time Cycle: Interruptible by a second press of the input pushbutton.

Pushbuttons are selected with the fixture, but the subparagraph below further defines the characteristics of all the electronic pushbutton choices: [EPB Electronic Push-Button] [EPBH Electronic Ligature-Resistant Push-Button] [PZPB Piezo Electric Push-Button].
h. Valve activation shall come from vandal-resistant stainless steel internally sealed pushbuttons. 

1) Pushbuttons shall require less than 5 lbf (22.2 N) to activate. 

2) Pushbutton housings shall be electrically isolated from system voltages.

i. All solenoid valves shall be non-hold open (normally closed).

Up to six controllers can be daisy-chained from one 40 VA transformer power source.

3. Options:

a. Transformer: [Yes] [No] 120/24 VAC step-down, 40 VA, UL Class 2, overload protected.

b. Mounting Plate: Factory assembled for [None] [1] [2] [3] [or] [4] controllers.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install security plumbing fixtures level and plumb according to roughing-in drawings.

B. Install back-access, stainless-steel fixtures as follows:

1. Install wall sleeve in wall if indicated.

2. Install fixture on wall sleeve or wall, as indicated, with access from accessible service space.

3. Extend supply piping from service space to fixture.

4. Install soil and waste piping from fixture and extend into service space.

5. Install fixture trap in service space instead of below fixture drain.

C. Install front-access, stainless-steel fixtures as follows:

1. Install fixture support or mounting bracket.

2. Install fixture on support; mount components inside of or attached to fixture.

3. Extend supply piping from pipe space to fixture.

4. Install trap below fixture and extend soil and waste piping into pipe space.

D. Install fixture outlets with gasket seals.

E. Install fixtures designated "accessible" according to ICC A117.1 for heights, dimensions, and clearances.

Retain first paragraph below if toilet seats are required.

F. Install toilet seats on [water closets] [and] [combination units] if seats are indicated.

Coordinate first paragraph below with Drawings. Indicate on Drawings those fixtures that are required to be accessible.

G. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible fixtures. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

H. Seal joints between fixtures, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."

I. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

This detail is critical as we know fro nearly 20 years of experience that network cabling problems is the No. 1 problem to address in commissioning new systems. Emphasis that networking wiring should be installed correctly and VERIFIED!
J. If networked electronic controls are utilized, network wiring "provided by others" shall be installed and tested per the plumbing control system supplier's instructions.

3.3 CONNECTIONS

Coordinate piping installations and specialty arrangements with Drawings and with requirements specified in piping systems. If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.

B. Comply with requirements for water piping specified in Section 221116 "Domestic Water Piping."

C. Comply with requirements for soil and waste drainage piping specified in Section 221316 "Sanitary Waste and Vent Piping."

3.4 ADJUSTING

A. Operate and adjust flushometer valves and flow-control valves on fixtures.

3.5 CLEANING AND PROTECTION

A. After installing fixtures, inspect and repair damaged finishes.

B. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.

C. Provide protective covering for installed fixtures and fittings.

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224600
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