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PLUMBING SYMBOLS
THIS IS A MASTER LEGEND AND NOT ALL SYMBOLS OR ABBREVIATIONS ARE USED.

STANDARD MOUNTING HEIGHTS
30"

36"

24"

42"

31"
34"
24"

18"

78"
72"

48"
42"

 38" TO 48"

35"

32"
CENTER BETWEEN GRAB BAR AND TUB RIM

24"
17"
14"

42"

15"
17" TO 19"

10"

41"
36"
30"

CLINIC SERVICE SINKS (RIM) 

HOSE BIBB (CENTERLINE)

ICE MAKER OUTLET BOX (CENTER OF BOX)

JANITOR'S SINK FAUCET FITTINGS (CENTERLINE)

LAVATORY OR SINK
STANDARD HEIGHT (RIM)
ADA ACCESSIBLE (RIM)
CHILD HEIGHT (RIM)

NON FREEZE WALL HYDRANT (AFG TO CENTERLINE)

SHOWER HEAD
MEN (CENTERLINE)
WOMEN (CENTERLINE)

SHOWER VALVE
STANDARD HEIGHT - MEN (CENTERLINE)
STANDARD HEIGHT - WOMEN (CENTERLINE)
ADA ACCESSIBLE (CENTERLINE)

SURGEON'S SCRUB-UP SINK (FRONT RIM)

TUB VALVE
STANDARD HEIGHT (CENTERLINE)
ADA ACCESSIBLE

URINAL
STANDARD HEIGHT (RIM)
ADA ACCESSIBLE  (RIM)
CHILD HEIGHT  (RIM)

WASHING MACHINE OUTLET BOX (RIM)

WATER CLOSET
STANDARD HEIGHT (RIM)
ADA ACCESSIBLE (TOP OF SEAT)
CHILD HEIGHT (RIM)

WATER COOLER OR DRINKING FOUNTAIN
STANDARD HEIGHT (SPOUT)
ADA ACCESSIBLE (SPOUT)
CHILD HEIGHT (SPOUT)

INSTALL PLUMBING FIXTURES AT THE MOUNTING HEIGHTS SHOWN ABOVE UNO IN THE
ARCHITECTURAL DRAWINGS OR ELSEWHERE IN THE CONSTRUCTION DOCUMENTS. FINAL
APPROVAL OF LOCATIONS BY ARCHITECT. MOUNTING HEIGHTS LISTED ABOVE, OR
ELSEWHERE IN THE CONSTRUCTION DOCUMENTS, ARE AFF, UNO. ALL DEVICES SHALL BE
INSTALLED IN COMPLIANCE WITH CURRENT ADA AND LOCAL REQUIREMENTS.

PLUMBING PLAN NOTE CALLOUT

PLUMBING EQUIPMENT DESIGNATION. (CONTRACTOR FURNISHED AND
INSTALLED). REFER TO PLUMBING FIXTURE OR EQUIPMENT
SCHEDULES

EQUIPMENT DESIGNATION (OWNER FURNISHED, CONTRACTOR
INSTALLED)

MECHANICAL EQUIPMENT DESIGNATION (CONTRACTOR PROVIDED
UNO)

CONNECTION POINT OF NEW WORK TO EXISTING

DETAIL REFERENCE UPPER NUMBER INDICATES DETAIL NUMBER
LOWER NUMBER INDICATES SHEET NUMBER

SECTION CUT DESIGNATION

DEDICATED EQUIPMENT ACCESS TILE

ACCESS PANEL

1

1

1

ANNOTATION

CU
1

1
P1

1
P1

ABBREVIATIONS
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHU AIR HANDLING UNIT
AP ACCESS PANEL
BAS BUILDING AUTOMATION SYSTEM
BFF BELOW FINISHED FLOOR
BFG BELOW FINISHED GRADE
BOP BOTTOM OF PIPE
BOS BOTTOM OF STRUCTURE
BTU BRITISH THERMAL UNIT
CP CONDENSATE PUMP
CPVC CHLORINATED POLYVINYL

CHLORIDE
CU COPPER
DI DUCTILE IRON
DN DOWN
DFU    DRAINAGE FIXTURE UNIT
DS DOWNSPOUT
(E) EXISTING
EMS ENERGY MANAGEMENT SYSTEM
ETR EXISTING TO REMAIN
EWC ELECTRIC WATER COOLER
FD FLOOR DRAIN
FFA FROM FLOOR ABOVE
FFB FROM FLOOR BELOW
FF FINISHED FLOOR
FL FLOW LINE
FLA FULL LOAD AMPS
FLR FLOOR
GPM GALLONS PER MINUTE
HD HEAD, HUB DRAIN
IE INVERT ELEVATION
IN WC INCHES OF WATER COLUMN
JB/J-BOX JUNCTION BOX
MAU MAKE-UP AIR UNIT
MAX MAXIMUM

MBH 1000 BTU PER HOUR
MH MANHOLE
MIN MINIMUM
N/C NORMALLY CLOSED
N/O NORMALLY OPEN
NIC NOT IN CONTRACT
ORD OVERFLOW ROOF DRAIN
PDI PLUMBING DRAINAGE INSTITUTE
PH/Ø PHASE
PRV PRESSURE REDUCING VALVE
PVC POLYVINYL CHLORIDE
RCP REINFORCED CONCRETE PIPE
RD ROOF DRAIN
RPM REVOLUTIONS PER MINUTE
RTU ROOFTOP UNIT
SF SQUARE FEET
SP SUMP PUMP
SS STAINLESS STEEL, SANITARY 

SEWER, SOIL STACK
TDH TOTAL DYNAMIC HEAD
TFA TO FLOOR ABOVE
TFB TO FLOOR BELOW
TYP TYPICAL
UNO UNLESS NOTED OTHERWISE
UPS UNINTERRUPTIBLE POWER

SUPPLY
VCP VITRIFIED CLAY PIPE
VFD VARIABLE FREQUENCY DRIVE
VS VENT STACK
VTR VENT THROUGH ROOF
W/ WITH
W/O WITHOUT
WC WATER COLUMN
WS WASTE STACK
WSFU   WATER SUPPLY FIXTURE UNIT

OXYGEN OUTLET

NITROUS OXIDE OUTLET

MEDICAL AIR OUTLET

NITROGEN OUTLET

MEDICAL VACUUM INLET

FLOOR SINK (FS), SIZE & TYPE

FLOOR DRAIN (FD), SIZE & TYPE

ROOF DRAIN (RD), SIZE & TYPE

BALL VALVE

CONTROL VALVE

SHUTOFF VALVE

CHECK VALVE

BALANCING VALVE WITH PRESSURE PORTS

WATER METER

STRAINER

STRAINER WITH BLOWOFF

RELIEF/SAFETY VALVE

SOLENOID VALVE

PRESSURE REDUCING VALVE

GAS PRESSURE REGULATOR

THERMOSTATIC MIXING VALVE

PIPE ANCHOR

EXPANSION JOINT

BACKFLOW PREVENTER

PRESSURE GAUGE

THERMOMETER

UNION

FLANGE CONNECTION

HOSE BIBB (HB)

NONFREEZE WALL HYDRANT (NW)

MANUAL / AUTOMATIC AIR VENT OR VACUUM  RELIEF VALVE

PRESSURE / VACUUM SWITCH

CLEANOUT

CAP

WALL CLEANOUT (WCO)

FLOOR CLEANOUT (FCO)

EXTERIOR CLEANOUT (ECO)

ELBOW UP

ELBOW DOWN

TEE UP

TEE DOWN

ELBOW UP WITH SHUT-OFF VALVE (SOV)

ELBOW DOWN WITH SHUT-OFF VALVE (SOV)

TEE UP WITH SHUT-OFF VALVE (SOV)

TEE DOWN WITH SHUT-OFF VALVE (SOV)

WATER HAMMER ARRESTER (WHA)
WITH PDI SIZES, (A, B, C, D, & E)

RECIRCULATION PUMP

P-TRAP

GAS COCK

TRAP PRIMER

TRAP PRIMER WITH DISTRIBUTION UNIT

"A"

PA

PIPING SYMBOLSPIPING SYMBOLS

THROUGHOUT THE DRAWINGS DIFFERENT LINE-TYPES ARE USED IN COMBINATION WITH
THE SYMBOLS TO INDICATE THE STATUS OF ITEMS AS EXISTING, TO BE DEMOLISHED, TO
BE INCLUDED AS PART OF NEW WORK AND/OR ITEMS WHICH ARE ANTICIPATED TO BE
PROVIDED IN THE FUTURE.  THE STATUS OF ITEMS USING THESE LINETYPES ARE RELATIVE
TO THE VIEW IN WHICH THEY APPEAR.  PHASING SHOWN IN DRAWINGS IS NOT INTENDED
TO FULLY DESCRIBE ALL NECESSARY CONSTRUCTION PHASING, WHICH IS DETERMINED BY
THE CONTRACTOR AS PART OF THEIR RESPONSIBILITIES. ANY SUCH PHASES DESCRIBED
IN THE CONSTRUCTION DOCUMENTS ARE GENERAL AND ONLY INTENDED TO INDICATE A
BROAD ORDER FOR THE SAKE OF DESCRIBING THE PROJECT.  THE FOLLOWING LINETYPES
MAY BE USED ON ANY DEVICE, EQUIPMENT, NOTE, LINE, SHAPE, ETC.

EXISTING

DEMOLISH

NEW

FUTURE

LINETYPE LEGEND

DOMESTIC COLD WATER (CW)

SOFTENED COLD WATER (SCW)

DOMESTIC HOT WATER (HW)

DOMESTIC HOT WATER RECIRC. (HWR)

140° DOMESTIC HOT WATER (140°)

TRAP PRIMER LINE (T)

SOIL PIPING - ABOVE FLOOR (S)

SOIL PIPING - BELOW FLOOR (S)

WASTE PIPING - ABOVE FLOOR (W)

WASTE PIPING - BELOW FLOOR (W)

GREASE WASTE - ABOVE FLOOR (GW)

GREASE WASTE - BELOW FLOOR (GW)

COMBINATION GREASE WASTE AND VENT (CGWV)

COMBINATION WASTE AND VENT (CWV)

STORM DRAIN - ABOVE FLOOR (ST)

STORM DRAIN - BELOW FLOOR (ST)

OVERFLOW STORM DRAIN - ABOVE FLOOR (OST)

VENT BELOW GRADE (VBG)

VENT BELOW FLOOR (VBF)

INDIRECT DRAIN (ID)

CONDENSATE DRAIN - HIGH EFFICIENCY RTU (CDH)

CONDENSATE DRAIN (CD)

AUXILIARY CONDENSATE DRAIN (ACD)

SUMP OR SEWAGE PUMP DISCHARGE (SPD)

NATURAL GAS (G)

NATURAL GAS ON ROOF (G)

MEDIUM PRESSURE NATURAL GAS (MPG)

MEDIUM PRESSURE NATURAL GAS ON ROOF (MPG)

NON POTABLE WATER (NPW)

LIQUIFIED PETROLEUM GAS (LPG)

WATER SERVICE (WS)

FIRE PROTECTION (FP)

CONDENSATE PUMP DISCHARGE (PD)

EXISTING PIPING TO BE REMOVED

EXISTING PIPING TO REMAIN

VENT PIPING (V)

ACID WASTE - ABOVE FLOOR (AW)

ACID WASTE - BELOW FLOOR (AW)

ACID VENT (AV)

COMPRESSED AIR (CA)

MEDICAL AIR (MA)

MEDICAL VACUUM (MV)

NITROGEN (N2)

NITROUS OXIDE (N2O)

OXYGEN (O2)

EVAC/WAGD (EV)

CARBON DIOXIDE (CO2)

MEDICAL AIR INTAKE (AI)

MEDICAL VACUUM EXHAUST (VE)

HELIUM (HE)

INSTRUMENT AIR (IA)

INSTRUMENT VACUUM (IV)

DENTAL AIR (DA)

DENTAL VACUUM (DV)

S

140°

SCW

S

W

W

GW

GW

ST

ST

OST

AW

AW

AV

V

ID

CDH

CD

SPD

CA

G

G

CO2

AI

VE

NPW

LPG

WS

FP

ACD

PD

VBG

VBF

MV

N2

EV

O2

N2O

MA

T

MPG

MPG

HE

IA

IV

DA

DV

CGWV

CWV

PIPING LINETYPES

CALL OUTS

ENLARGED PLAN CALLOUT

NOT IN SCOPE

GENERAL NOTES:

1. PROJECT SCOPE OF WORK IS TO REPLACE EXISTING WATER HEATERS AND RELATED HOT
WATER SUPPLY EQUIPMENT AND PIPING AS REQUIRED TO REMOVE DAMAGED EQUIPMENT
AND CORROSION.

2. PROVIDE A CONSTRUCTION RECORD SET OF “AS-BUILT” DOCUMENTS TO THE OWNER'S
CONSTRUCTION MANAGER REFLECTING ANY VARIANCES OF INSTALLED PIPING LOCATIONS
OR EQUIPMENT CONTRARY TO THE CONSTRUCTION DOCUMENTS, REFER TO
SPECIFICATIONS.

3. DRAWINGS ARE DIAGRAMMATIC ONLY AND REPRESENT THE GENERAL SCOPE OF THE
WORK.  REVIEW THE GENERAL NOTES, SPECIFICATIONS AND PLANS FOR ADDITIONAL
REQUIREMENTS THAT MAY NOT BE SPECIFICALLY CALLED OUT IN THIS PORTION OF THE
CONSTRUCTION DOCUMENTS.  NOTIFY THE OWNER'S CONSTRUCTION MANAGER OF ANY
CONFLICTS OR DISCREPANCIES PRIOR TO SUBMISSION OF BID.

4. DRAWINGS ARE DIAGRAMMATIC ONLY AND REPRESENT THE GENERAL SCOPE OF THE
WORK.  PRIOR TO SUBMITTING BID, VISIT THE JOB SITE TO OBSERVE THE EXISTING
CONDITIONS OF THE PROJECT.  REVIEW THE GENERAL NOTES, SPECIFICATIONS AND PLANS
FOR ADDITIONAL REQUIREMENTS THAT MAY NOT BE SPECIFICALLY CALLED OUT IN THIS
PORTION OF THE CONSTRUCTION DOCUMENTS.  NOTIFY OWNER'S CONSTRUCTION
MANAGER OF ANY CONFLICTS OR DISCREPANCIES PRIOR TO SUBMISSION OF BID.

5. PROVIDE TO THE OWNER'S CONSTRUCTION MANAGER A COPY OF INSPECTION REPORTS
AND APPROVAL CERTIFICATES FROM LOCAL AND STATE INSPECTIONS, REFER TO
SPECIFICATIONS.

6. INSTALLATION SHALL COMPLY WITH LEGALLY CONSTITUTED CODES AND THE
REQUIREMENTS OF AUTHORITIES HAVING JURISDICTION AND ALSO MEET ALL
REQUIREMENTS OF THE LANDLORD.   OBTAIN A COPY OF THE LANDLORD'S REQUIREMENTS
AND REVIEW PRIOR TO SUBMITTING BID.

7. PLANS AND SPECIFICATIONS GOVERN WHERE THEY EXCEED CODE REQUIREMENTS.

8. VERIFY LOCATION AND DEPTH OF UTILITIES AT POINTS OF CONNECTION BEFORE START OF
PIPING INSTALLATION.

9. REFER TO ARCHITECTURAL PLANS FOR EXACT LOCATION AND MOUNTING HEIGHTS OF
PLUMBING FIXTURES.

10. DO NOT SCALE FLOOR PLANS FOR EXACT HORIZONTAL LOCATION OF PIPE ROUTING.

11. INSTALL CONCEALED PIPING TIGHT TO THE STRUCTURE AND AS HIGH AS POSSIBLE.

12. VALVES SHALL BE LINE SIZE UNLESS OTHERWISE NOTED.

13. INSTALL EXPOSED PIPING, WHERE NECESSARY, IN FINISHED AREAS TIGHT TO THE
STRUCTURE, WALL OR CEILING AND AS HIGH AS POSSIBLE.  INSTALL PIPING PARALLEL AND /
OR PERPENDICULAR TO WALLS.

14. INSTALL VALVES AND APPURTENANCES A MAXIMUM OF 24” ABOVE CEILING IN ACCESSIBLE
LOCATION WITHIN 24” OF ACCESS DOORS OR ACCESSIBLE CEILING TILES.  PROVIDE PIPE
AND FITTINGS TO INSTALL VALVES AND APPURTENANCES AT REQUIRED HEIGHT AND WITHIN
24” OF ACCESS DOORS OR ACCESSIBLE CEILING TILES.

15. INSTALL NO PLASTIC PIPE OF ANY KIND ABOVE SLAB INSIDE OR UNDER THE BUILDING.
INSTALL NO PLASTIC PIPE IN THE CEILING RETURN AIR PLENUM.

16. COORDINATE ALL WORK WITH OTHER TRADES AND CONTRACTORS.

17. COORDINATE PIPING INSTALLATION WITH STRUCTURAL GRADE BEAMS, FOOTINGS, COLUMN
PIERS, ETC.  SLEEVE PIPING THROUGH GRADE BEAMS, FOOTING, ETC. WHERE REQUIRED
AND AS NOTED ON PLANS.  COORDINATE SLEEVE INSTALLATIONS WITH THE ARCHITECT,
STRUCTURAL ENGINEER, STRUCTURAL CONTRACTOR AND GENERAL CONTRACTOR BEFORE
CONCRETE IS INSTALLED.

18. CLEAN FAUCET AERATORS AND PIPE STRAINERS PRIOR TO TURNING BUILDING OVER TO
THE OWNER.

19. PROVIDE TRAP PRIMERS WHERE REQUIRED BY LOCAL AUTHORITIES.

20. COORDINATE PIPE ROUTING AWAY FROM ELECTRICAL PANELS.  DO NOT INSTALL PIPING
OVER ELECTRICAL PANELS.

21. PAINT ALL EXPOSED GAS AND WATER PIPING USING RUST INHIBITOR PAINT.  PAINT AND
COLOR SHALL BE COORDINATED WITH THE ARCHITECT AND / OR OWNER.

22. COORDINATE ALL ROOF PENETRATIONS WITH OTHER TRADES.  MAINTAIN 10' MINIMUM
CLEARANCE FROM ALL AIR INTAKES.  MAINTAIN 2' CLEARANCE FROM ALL OTHER
EQUIPMENT.

23. INSULATE PIPING ROUTED IN EXTERIOR BUILDING WALLS WITH MINIMUM 2” BATT INSULATION
TO PREVENT FREEZING.

24. FLOW CONTROL VALVES SHALL BE SIZE 1/2” AND SET AT 0.5 GPM UNLESS NOTED
OTHERWISE.

25. WATER HAMMER ARRESTORS SHALL BE SIZE “A” UNLESS NOTED OTHERWISE.

26. PROVIDE VERTICAL LIFT SPRING LOADED CHECK VALVES IN HOT AND COLD WATER
SUPPLIES FOR MOP SINK FAUCETS DOWNSTREAM OF SHUTOFF VALVES.

27. PROVIDE WALL PIPES AT PIPING PENETRATIONS OF ELEVATED WATERPROOF FLOOR SLABS,
REFER TO SPECIFICATIONS.

28. VERIFY EXISTING EQUIPMENT, INCLUDING ACCESSORIES, IS NOT DAMAGED AND IS IN GOOD
WORKING ORDER.  REPORT ANY DEFICIENCIES TO THE OWNER'S CONSTRUCTION MANAGER.

GENERAL DEMOLITION NOTES:

1. PRIOR TO SUBMITTING BID, VISIT THE JOB SITE AND BECOME FULLY ACQUAINTED WITH THE
EXISTING CONDITIONS OF THE PROJECT.  REVIEW THE GENERAL NOTES, SPECIFICATIONS
AND OTHER DRAWINGS FOR ADDITIONAL REQUIREMENTS WHICH MAY NOT BE
SPECIFICALLY CALLED OUT IN THIS PORTION OF THE CONSTRUCTION DOCUMENTS.  NOTIFY
ARCHITECT, ENGINEER AND/OR OWNER OF CONFLICTS OR DISCREPANCIES PRIOR TO
SUBMISSION OF BID.

2. EXISTING CONDITIONS WERE TAKEN FROM ORIGINAL DRAWINGS AND SITE VISITS AND MAY
NOT REFLECT EXACT “AS-BUILT” CONDITIONS.  FIELD VERIFY EXISTING CONDITIONS PRIOR
TO SUBMITTING FINAL BIDS.  COORDINATE NEW WORK AND DEMOLITION WITH OTHER
DISCIPLINES AND EXISTING CONDITIONS PRIOR TO CONSTRUCTION.

3. OWNER RETAINS RIGHTS OF SALVAGE FOR EQUIPMENT AND FIXTURES TO BE REMOVED.
COORDINATE WITH THE OWNER THE EQUIPMENT AND FIXTURES TO BE SALVAGED AND THE
LOCATION FOR STORAGE.  AVOID DAMAGE TO EQUIPMENT, FIXTURES AND DEVICES DURING
DEMOLITION WORK AND DURING TRANSPORT TO OWNER'S DESIGNATED STORAGE
LOCATION.

4. REMOVE ITEMS SHOWN HEAVY LINED AND/OR CROSSHATCHED AND/OR NOTED TO BE
REMOVED.

5. AVOID DAMAGING EXISTING SURFACES AND EQUIPMENT TO REMAIN FOR NEW
INSTALLATION.  REPAIR ANY DAMAGE CAUSED DURING WORK AT NO EXTRA COST TO THE
OWNER.

6. SEAL ALL PENETRATIONS THROUGH FLOORS, WALLS, CEILINGS AND ROOFS WHERE
PLUMBING COMPONENTS ARE REMOVED AND WHERE THE EXISTING PENETRATION IS NOT
USED FOR THE NEW INSTALLATION.  REPAIR SURFACES TO MATCH ADJACENT AREAS.

7. INSTALL PERMANENT CAPS WHERE PIPING IS REMOVED AND THE EXISTING TAPS ARE NOT
USED FOR THE NEW INSTALLATION.  INSTALL TEMPORARY CAPS WHERE PIPING IS
REMOVED AND THE EXISTING TAPS WILL BE USED FOR THE NEW INSTALLATION TO
PROTECT THE INTERIOR SURFACES UNTIL NEW PIPING IS INSTALLED.

8. REMOVE PIPE HANGERS, PIPE SUPPORTS AND EQUIPMENT SUPPORTS WHERE PIPING OR
EQUIPMENT IS REMOVED AND THE EXISTING HANGERS AND SUPPORTS ARE NOT USED FOR
THE NEW INSTALLATION.

9. VERIFY THAT EXISTING EQUIPMENT TO REMAIN IS OPERATING PROPERLY.  NOTIFY THE
ARCHITECT, ENGINEER AND/OR OWNER OF ANY DAMAGED AND/OR MALFUNCTIONING
COMPONENTS.

10. WHERE SHUTDOWN OF EXISTING ACTIVE PIPING SYSTEMS IS REQUIRED DURING
DEMOLITION PHASE OF WORK IN PREPARATION FOR NEW TIE-IN PHASE OF WORK,
COORDINATE WITH THE OWNER AND MINIMIZE DOWNTIME.  VERIFY EXISTING SYSTEMS,
EQUIPMENT, AND COMPONENTS WILL BE PROVIDED WITH BACKUP SERVICE WHERE
REQUIRED.  NOTIFY OWNER A MINIMUM OF SEVEN (7) DAYS PRIOR TO INTERRUPTION OF
SERVICE.
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CW
(ETR)

3/4" HWR

1 1/2" HW

1 1/2" CW

4

5
2 1/2" HW

2 1/2" CW

34

4

3
4

P5.0
(TYP)

1
P5.0

3
P5.0
(TYP)

WHG3

(TYP)

WHG4

RP1

TMV1

(TYP)

4
P5.0

G (ETR)

ET1

DEMO
RECIRC

PUMP

DEMO
MIXING
VALVE

DEMO HW

DEMO CW

DEMO CW

HWR (ETR)

CW
(ETR)

DEMO HW

3

1
(TYP)

2

1
2

1
2

(TYP)

G (ETR)

2" G (ETR)

DEMO CW

DEMO
HW

HW (ETR)

HWR (ETR)

DEMO HWR

CW (ETR)

1

2

3
(TYP)

1

2

12" G (ETR)

HW (ETR)

HWR (ETR)

1 1/2" CW
1 1/2" CW

1 1/2" HW

3/4" HWR

3/4" HWR

2 1/2" HW

CW (ETR)

4

5
4

3

4 4
P5.0

(TYP)

1
P5.0

2
P5.0
(TYP)

WHG2

WHG1

(TYP)

RP1

TMV1
3

P5.0

ET2

WWW.HENDERSONENGINEERS.COM
2250001686

KS. CORPORATE NUMBER: E-325
12/31/22

8345 LENEXA DRIVE, SUITE 300
LENEXA, KS 66214

913.742.5000 913.742.5001TEL FAX

N N N

KE
LL

EY
 P

. C
R

AM
M

SCALE: 1/4"=1'0"
THIRD FLOOR BUILDING A PLUMBING PLAN2 SCALE: 1/4"=1'0"

THIRD FLOOR BUILDING A DEMOLITION PLAN1

REMOVE EXISTING WATER HEATERS AND RECIRCULATION PUMP AS WELL
AS ITS PLUMBING PIPING BACK TO ACTIVE MAINS AND CAP. REMOVE
MOUNTING HARDWARE MADE OF DISSIMILAR MATERIALS.
REMOVE EXISTING MIXING VALVE AND ALL ASSOCIATED CORRODED
MOUNTING HARDWARE AND CAP PIPING AT WALL FOR RECONNECTION
UNDER NEW WORK.
REPLACE ANY PIPING WITHIN THE WATER HEATER ROOM THAT HAS
CORROSION. ANY PIPING AND COMPONENTS MADE OF DISSIMILAR
MATERIALS MUST BE CONNECTED USING DIELECTRIC FITTINGS PER CODE
REQUIREMENTS.
CONNECT NEW WATER HEATER AND RECIRCULATION PUMP TO EXISTING
PLUMBING SERVICE PIPING (HOT AND COLD WATER).  PROVIDE
ADDITIONAL PIPING AND INSULATION TO MATCH EXISTING AS REQUIRED.
ALL DISSIMILAR MATERIALS MUST BE CONNECTED USING DIELECTRIC
FITTINGS PER CODE REQUIREMENTS.
CONNECT NEW THERMOSTATIC MIXING VALVE TO EXISTING PLUMBING
SERVICE PIPING (HOT AND COLD WATER). PROVIDE ADDITIONAL PIPING
AND INSULATION TO MATCH EXISTING AS REQUIRED. ALL PIPING AND
COMPONENTS MADE OF DISSIMILAR MATERIALS MUST BE CONNECTED
USING DIELECTRIC FITTINGS PER CODE REQUIREMENTS.

PLUMBING PLAN NOTES:

1

2

3

4

5

SCALE: 1/4"=1'0"
THIRD FLOOR BUILDINGS B-E DEMOLITION PLAN3SCALE: 1/4"=1'0"

THIRD FLOOR BUILDINGS B-E PLUMBING PLAN4

REMOVE EXISTING WATER HEATER 5"Ø VENT. EXISTING ROOF
PENETRATION SHALL BE REUSED FOR NEW WATER HEATER VENT.

REMOVE EXISTING WATER HEATER 5"Ø INTAKE. EXISTING ROOF
PENETRATION SHALL BE REUSED FOR NEW WATER HEATER INTAKE.

ROUTE NEW 4"Ø WATER HEATER VENT DOWN TO WATER HEATER
CONNECTION. VERIFY CONNECTION LOCATION WITH PURCHASED
EQUIPMENT. REUSE EXISTING VENT ROOF PENETRATION FOR NEW VENT.
SEAL PENETRATION WEATHER-TIGHT. TERMINATE PER MANUFACTURER'S
INSTRUCTIONS. ESTIMATED VENT PIPING IS 30 FEET.

ROUTE NEW 4"Ø WATER HEATER INTAKE DOWN TO WATER HEATER
CONNECTION. VERIFY CONNECTION LOCATION WITH PURCHASED
EQUIPMENT. REUSE EXISTING INTAKE ROOF PENETRATION FOR NEW
INTAKE. SEAL PENETRATION WEATHER-TIGHT. TERMINATE PER
MANUFACTURER'S INSTRUCTIONS. ESTIMATED VENT PIPING IS 30 FEET.

MECHANICAL PLAN NOTES:

1

2

3

4

FD
(ETR)

FD
(ETR)
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NO SCALE
DUAL GAS FIRED WATER HEATERS1

REFER TO SPECIFICATIONS, SCHEDULES, AND NOTES FOR MORE INFORMATION.  PIPING ARRANGEMENT
SHOWN IS SCHEMATIC.  ADJUST TO SUIT FIELD CONDITIONS.  VERIFY CONNECTION SIZES AND LOCATIONS
WITH WATER HEATER FURNISHED.  REFER TO FLOOR PLANS FOR PIPE SIZES AND CONTINUATIONS.  PROVIDE
SEISMIC STRAP OR BRACING WHEN REQUIRED BY LOCAL AUTHORITIES.  POWER WIRING AND DISCONNECT
SWITCH ARE SPECIFIED BY ELECTRICAL.

G

EQUAL EQUAL

EQUAL EQUAL

HOT WATER TO FIXTURES

GAS COCK (TYPICAL)

SET WATER HEATER ON
CONCRETE EQUIPMENT PAD PER
SPECIFICATIONS (TYPICAL)

PROVIDE REDUCER AT
EQUIPMENT CONNECTION IF
REQUIRED (TYPICAL)

GAS-FIRED WATER HEATER
PER SPECIFICATIONS AND

SCHEDULE (TYPICAL)

LINE SIZE GAS SUPPLY TO
WATER HEATER (TYPICAL)

PROVIDE 12"WIDE x 12"DEEP
HEAT TRAP AT INLET AND

OUTLET (TYPICAL)

PROVIDE DIELECTRIC PIPE
UNION AT TANK CONNECTION

FOR CONNECTION OF
DISSIMILAR METALS (TYPICAL)

PIPE UNIONS (TYPICAL) ABOVE
TOP OF TANK (TO FACILITATE

REMOVAL OF WATER HEATER)

PROVIDE THERMOMETER IN TEE
FITTING (TYPICAL)

SHUT-OFF VALVE (TYP)
CHECK VALVE (TYPICAL)

INSTALL DRAIN VALVE
FURNISHED WITH WATER
HEATER (TYPICAL)

PROVIDE HARD COPPER
RELIEF VALVE DISCHARGE

PIPE FULL SIZE OF VALVE
OUTLET. TERMINATE

OVER APPROVED
RECEPTOR WITH AIR GAP

PER CODE. REFER TO
FLOOR PLANS FOR

LOCATION. (TYPICAL)

CONNECT TO TOP OR
SIDE OF TANK AS
REQUIRED FOR MODEL
FURNISHED (TYPICAL)

INSTALL ASME
TEMPERATURE AND

PRESSURE RELIEF VALVE
FURNISHED WITH WATER

HEATER (TYPICAL)

COLD WATER BRANCH TO
EXPANSION TANK

COLD WATER SUPPLY TO
WATER HEATER

PROVIDE AUTOMATIC
VACUUM RELIEF VALVE
ABOVE TOP OF TANK

3" LONG DIRT LEG (TYPICAL)

UNION WITH GROUND JOINT
(TYPICAL)

NO SCALE
FLUE TERMINATION DETAIL4

ROOF DECK

GALVANIZED
STEEL SHELL AND
FLASHING

CLEARANCE AROUND ROOF SLEEVE
AND CURB PER LOCAL CODE

ROOFING AND
INSULATION

PREFABRICATED
INSULATED CURB

WITH TREATED
WOOD NAILER

MAKE CONNECTION
WEATHERTIGHT (TYP)

NOTES:
1. INSTALL IN ACCORDANCE WITH APPLIANCE MANUFACTURER'S INSTRUCTIONS.

STORM COLLAR

TOP RING

CHANNEL BAND

STORM COLLAR

MINIMUM HEIGHT
ABOVE ROOF PER

LOCAL CODE SEAL CONNECTION
WEATHERTIGHT

TERMINATION/STACK CAP.  PROVIDE
TYPE RECOMMENDED BY APPLIANCE
MANUFACTURER.

STAINLESS STEEL,
SLOPED CURB COVER

CONDENSATE DRAIN (TYPICAL)

NO SCALE
TRAPEZE PIPE HANGER2

UNINSULATED STEEL
OR PLASTIC PIPE

UNINSULATED
COPPER PIPE

COLD INSULATED
PIPE

SIZE AND QUANTITY OF
HANGER RODS PER

MANUFACTURER'S
RECOMMENDATIONS

PROVIDE METAL 360°
INSULATION SHIELD AND HIGH

DENSITY INSULATION OR
PRE-ENGINEERED THERMAL
HANGER-SHIELD INSERT OF

CALCIUM SILICATE INSULATION.
FOR PIPES 4" AND SMALLER,
PRE-ENGINEERED THERMAL
HANGER-SHIELD INSERT OF

FLEXIBLE UNICELLULAR
INSULATION MAY BE PROVIDED

PROVIDE TWO-PIECE
PIPE CLAMP (TYP)

SUPPORT NUT
(TYP)

PROVIDE 1-5/8"x1-5/8" 14
GA. CHANNEL SUPPORT

PROVIDE PLASTIC
GALVANIC ISOLATOR
FOR COPPER PIPE
(TYP)

PIPING ARRANGEMENT SHOWN IS SCHEMATIC.  ADJUST TO SUIT FIELD CONDITONS. REFER TO
SPECIFICATIONS FOR MORE INFORMATION.  PIPE AND CONDUIT OF ALL TRADES MAY BE COMBINED ON
THE SAME SUPPORT CHANNEL.  COORDINATE SUPPORT CHANNEL LENGTH WITH PIPING AND CONDUIT TO
BE SUPPORTED.  SUPPORT CHANNEL SPACING SHALL BE DETERMINED BY SMALLEST PIPE TO BE
SUPPORTED.  CHANNEL SUPPORT MAY BE USED AS A WALL BRACKET, ATTACH TO WALL WITH ANCHOR
BOLTS PER SPECIFICATIONS.  FOR HORIZONTAL INSULATED PIPING, ATTACH CLAMPS AS INDICATED
ABOVE, FOR VERTICAL INSULATED PIPING, ATTACH CLAMPS TO THE PIPE AND SEAL INSULATION AT BOTH
CLAMP ENDS.

PIPE INSULATION
(TYP)

HOT INSULATED PIPE

CUT INSULATION TO FIT
AROUND TRAPEZE

HANGER. SEAL BOTH
ENDS OF EXPOSED

INSULATION WITH JOINT
SEALANT

NO SCALE
THERMOSTATIC MIXING VALVE WITH PUMP3

AUTOMATIC VACUUM
RELIEF VALVE ABOVE
TOP OF WATER HEATER

BRANCH TO EXPANSION
TANK UPSTREAM OF CW
BRANCH TO
RECIRCULATION PUMP

BRANCH FROM
RECIRCULATION PUMP
UPSTREAM OF CW
BRANCH TO TMV

THERMOMETER IN TEE
FITTING.  REFER TO
SPECIFICATIONS.

COLD WATER SUPPLY TO
WATER HEATER PER
SEPARATE DETAIL

PIPE REDUCER OR
INCREASER WHERE
REQUIRED TO MATCH
PIPE SIZES WITH
VALVE PORT SIZES

THERMOSTATIC MIXING
VALVE.  REFER TO
SPECIFICATIONS
AND/OR SCHEDULE.

PIPE UNION (TYPICAL)

STRAINER (TYPICAL)

CHECK VALVE (TYPICAL)

COLD WATER SUPPLY.
REFER TO FLOOR

PLANS.

HOT WATER RETURN PIPE.
REFER TO FLOOR PLANS.

RECIRCULATION PUMP
AND AQUASTAT PER

SPECIFICATIONS AND
SCHEDULE

HOT WATER SUPPLY
FROM WATER HEATER.

REFER TO FLOOR
PLANS.

SHUT-OFF VALVE
(TYPICAL)

TEMPERED WATER
SUPPLY TO LOCATIONS

SHOWN ON FLOOR PLAN

30" DEEP x 12" WIDE
HEAT TRAP

REFER TO FLOOR PLANS FOR PIPE SIZES.  PIPING ARRANGEMENT SHOWN IS
SCHEMATIC.  ADJUST TO SUIT FIELD CONDITIONS.  PIPING CONNECTIONS
SHOWN IS FOR POWERS SERIES VALVE AS SPECIFIED.  INSTALL PER
MANUFACTURER'S PUBLISHED INSTALLATION INSTRUCTIONS.  INSTALL OTHER
MANUFACTURER'S VALVES PER THEIR PUBLISHED INSTALLATION INSTRUCTIONS.
MOUNT THERMOSTATIC MIXING VALVE TO WALL AT 5'-0" AFF, AT A LOCATION
EASILY ACCESSIBLE FOR SERVICING.  INTERLOCK AQUASTAT WITH
RECIRCULATION PUMP IS SPECIFIED BY ELECTRICAL.
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Division 22:  PLUMBING

1. GENERAL INSTRUCTIONS

A. GENERAL REQUIREMENTS

All requirements under Division 01 and the general and supplementary conditions of these specifications apply to this section and division. Where the
requirements of this section and division exceed those of Division 01, this section and division take precedence. Become thoroughly familiar with all its
contents as to requirements that affect this division, section, or both. Work required under this division includes all material, equipment, appliances,
transportation, services and labor required to complete the entire system as required by the drawings and specifications, or reasonably inferred to be
necessary to facilitate the function of each system as implied by the design and equipment specified.

The specifications and drawings for the Project are complementary, and any portion of work described in one shall be provided as if described in both. In
the event of discrepancies, notify the Engineer and request clarification prior to proceeding with the work involved.

Drawings are graphic representations of the work upon which the contract is based. They show the materials and their relationship to one another,
including sizes, shapes, locations, and connections. They convey the scope of work, indicating the intended general arrangement of the systems without
showing all of the exact details as to elevations, offsets, control lines, and other installation requirements. Use the drawings as a guide when laying out the
work and to verify that materials and equipment will fit into the designated spaces, and which when installed per manufacturers' requirements, will ensure
a complete, coordinated, satisfactory, and properly operating system.

B. DEFINITIONS

Division:  References contained in this specification follow the numbering system defined in the Construction Specifications Institute (CSI) MasterFormat
2004 Edition.  Specification Divisions 01 through 13 provided with this project may reference the CSI MasterFormat 1995 Edition.  The corresponding
division references between the 2004 Edition and 1995 Edition are as follows:

2004 Edition 1995 Edition
1. Division 21 - Fire Suppression Division 15
2. Division 22 - Plumbing Division 15
3. Division 23 - HVAC  Division 15
4. Division 26 - Electrical Division 16
5. Division 27 - Communications Division 16
6. Division 28 - Electronic Safety and Security Division 16

Furnish:  “to supply and deliver to the project site, ready for unloading, unpacking, assembly, installation and similar operations.”

Install:  “to perform all operations at the project site including, but not limited to, the actual unloading, unpacking, assembling, erecting, placing, anchoring,
applying, working to dimension, finishing, curing, protecting, cleaning, testing, commissioning, starting up and similar operations, complete, and ready for
the intended use.”

Provide:  “to furnish and install, complete and ready for the intended use.”

Furnished by Owner (or Owner-Furnished) or Furnished by Others:  “an item furnished by the Owner or under other divisions or contracts, and installed
under the requirements of this division, complete, and ready for the intended use, including all items and services incidental to the work necessary for
proper installation and operation. Include the installation under the warranty required by this division.”

Engineer:  Where referenced in this division, “Engineer” is the Engineer of Record and the Design Professional for the work under this division, and is a
consultant to, and an authorized representative of the Architect, as defined in the General and/or Supplementary Conditions. When used in this division,
Engineer means increased involvement by and obligations to the Engineer, in addition to involvement by and obligations to the Architect.

AHJ: The local code and/or inspection agency (Authority) Having Jurisdiction over the work.

NRTL: Nationally recognized testing laboratory, as defined and listed by OSHA in 29 CFR 1910.7 (e.g., UL, ETL, CSA), and acceptable to the AHJ over
this project. Nationally recognized testing laboratories and standards listed are used only to represent the characteristics required and are not intended to
restrict the use of other NRTLs that are acceptable to the AHJ and standards that meet the specified criteria.

Substitution: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by
Contractor. Substitutions include Value Engineering proposals.
A Substitutions for Cause: Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product,

regulatory changes, or unavailability of required warranty terms.
B Substitutions for Convenience: Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but

may offer advantage to Contractor or Owner.

The terms "approved equal", “equivalent”, or "equal" are used synonymously and shall mean “accepted by or acceptable to the Engineer as equivalent to
the item or manufacturer specified”. The term "approved" shall mean labeled, listed, or both, by an NRTL, and acceptable to the AHJ over this project.

The term lead free refers to the wetted surface of pipe, fittings and fixtures in potable water systems that have a weighted average lead content of less
than or equal to 0.25% per safe drinking water act as amended January 4, 2011 Section 1417.

C. PREBID SITE VISIT

Prior to submitting bid, visit the site of the proposed work and become fully informed as to the conditions under which the work is to be done. Failure to
comply with this requirement shall not be considered sufficient justification to request or obtain extra compensation over and above the contract price.

D. MATERIAL AND WORKMANSHIP

Provide new material, equipment, and apparatus under this contract unless otherwise stated herein, of best quality normally used for the purpose in good
commercial practice, and free from defects. Install material and equipment in accordance with the manufacturer's installation instructions. Model numbers
listed in specifications or shown on the drawings are not necessarily intended to designate the required trim, written descriptions of the trim govern model
numbers.

Pipe, pipe fittings, pipe specialties and valves shall be manufactured in plants located in the United States or certified to meet the specified ASTM and
ANSI standards.

Work performed under this contract shall provide a neat and "workmanlike" appearance when completed, to the satisfaction of the Architect and Engineer.
Workmanship shall be the finest possible by experienced mechanics. Installations shall comply with applicable codes and laws.

The complete installation shall function as designed and intended with respect to efficiency, capacity, noise level, etc. Abnormal noise caused by rattling
equipment, piping and squeaks in rotating components shall not be acceptable. Materials and equipment shall be of commercial specification grade in
quality. Light duty and residential grade equipment shall not be accepted unless otherwise indicated.

Remove from the premises waste material present as a result of his work, including cartons, crating, paper, stickers, and/or excavation material not used
in backfilling, etc. Clean equipment installed under this contract to present a neat and clean installation at the termination of the work.

Repair or replace public and private property damaged as a result of work performed under this contract to the satisfaction of authorities and regulations
having jurisdiction. Provide all safety lights, guards, and warning signs required for the performance of the work and for the safety of the public.

E. MANUFACTURERS

In other articles where lists of manufacturers are introduced, subject to compliance with requirements, provide products by one of the manufacturers
specified.

Where a list is provided, manufacturers are listed alphabetically and not in accordance with any ranking or preference.

Where manufacturers are not listed, provide products subject to compliance with requirements from manufacturers that have been actively involved in
manufacturing the specified product for no less than 5 years.

F. COORDINATION

Coordinate work with that of other trades so that the various components of the systems are installed at the proper time, will fit the available space, and
will allow proper service access to those items requiring maintenance. Components which are installed without regard to the above shall be relocated at
no additional cost to the Owner.

Unless otherwise indicated, General Contractor shall provide chases and openings in building construction required for installation of the systems
specified herein. Contractor shall furnish the General Contractor with information where chases and openings when required. Contractor shall keep
informed as to the work of other trades engaged in the construction of the project and shall execute his work in such a manner as not to interfere with or
delay the work of other trades.

Figured dimensions shall be taken in preference to scaled dimensions. Contractor shall take his own measurements at the building, as variations may
occur. Contractor shall be held responsible for errors which could have been avoided by proper checking and verification.

Provide materials with trim that will properly fit the types of ceiling, wall, or floor finishes actually installed. Model numbers listed in the specifications or
shown on the drawings are not intended to designate the required trim.

G. ORDINANCES AND CODES

Work performed under this contract shall, at a minimum, be in conformance with applicable national, state and local codes having jurisdiction. Equipment
furnished and associated installation work performed under this contract shall be in strict compliance with current applicable codes adopted by the local
AHJ, including any amendments and standards as set forth by the following:
1. National Fire Protection Association (NFPA)
2. Underwriters Laboratories (UL)
3. Occupational Safety and Health Administration (OSHA)
4. American Society of Mechanical Engineers (ASME)
5. American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)
6. American National Standards Institute (ANSI)
7. American Society of Testing Materials (ASTM)
8. Other national standards and codes where applicable.

Where the contract documents exceed the requirements of the referenced codes, standards, etc., the contract documents shall take precedence. Where
conflicts between various codes, ordinances, rules, and regulations exist, comply with the most stringent.

Promptly bring all conflicts observed between codes, ordinances, rules, regulations, referenced standards, and these documents to the attention of the
Architect and Engineer for final resolution. Contractor will be held responsible for any violation of the law.

Procure and pay for permits and licenses required for the accomplishment of the work herein described. Where required, obtain, pay for, and furnish
certificates of inspection to Owner.

H. PROTECTION OF EQUIPMENT AND MATERIAL

Store and protect from damage equipment and material after delivery to job site. For materials and equipment susceptible to changing weather conditions,
dampness, or temperature variations, store inside in conditioned spaces. For materials and equipment not susceptible to these conditions, cover with
waterproof, tear-resistant, heavy tarp or polyethylene plastic as required to protect from plaster, dirt, paint, water, or physical damage. Equipment and
material damaged by construction activities shall be rejected and Contractor shall furnish new equipment and material of a like kind at his own expense.

Keep premises broom clean of foreign material created during work performed under this contract. Piping, equipment, etc. shall have a neat and clean
appearance at the termination of the work.

Plug or cap open ends of piping systems while stored and installed during construction when not in use to prevent the entrance of debris into the systems.

Keep the manufacturer-provided protective coverings on floor drains, floor sinks and trench drains during construction. Remove coverings at the
termination of the work and polish exposed surfaces.

I. SUBSTITUTIONS

Materials, products, equipment, and systems described in the Bidding Documents establish a standard of required function, dimension, appearance and
quality to be met by the proposed substitution. The base bid shall include only the products from manufacturers specifically named in the drawings and
specifications. To request a substitution, request the Substitution Request Form from the Architect or Engineer. Complete and send the Substitution
Request From for each material, product, equipment, or system that is proposed to be substituted. The burden of proof of the merit of the proposed
substitution is upon the proposer.

Unless stated otherwise in writing to the Engineer by the Contractor, Contractor warrants to the Engineer and Owner the following:
1. Proposed substitution has been fully investigated and determined to meet or exceed the specified Work in all respects unless stated otherwise in the

substitution request.
2. Proposed substitution is consistent with the Contract Documents and will produce indicated results, including functional clearances, maintenance

service, and sourcing of replacement parts.
3. Proposed substitution has received necessary approvals of authorities having jurisdiction.
4. Same warranty will be furnished for proposed substitution as for specified Work.
5. If accepted substitution fails to perform as required, Contractor shall replace substitute material or system with that originally specified and bear costs

incurred thereby.
6. Coordination, installation and changes in the Work as necessary for accepted substitution will be complete in all respects.

No substitutions will be considered unless the Substitution Request Form is completed and attached with the appropriate substitution documentation. No
substitution will be considered prior to receipt of bids unless written request for approval to bid has been received by the Engineer at least ten (10)
calendar days prior to the date for receipt of bids.

If the proposed substitution is approved prior to receipt of bids, such approval will be stated in an addendum. Bidders shall not rely upon approvals made
in any other way. Verbal approval will not be given. No substitutions will be considered after the contract is awarded unless specifically provided in the
contract documents.

J. SUBMITTALS

Assemble and submit for review shop drawings, material lists, manufacturer product literature for equipment to be furnished, and items requiring
coordination between contractors under this contract. Provide submittals in sufficient detail so as to demonstrate compliance with these Contract
Documents and the design concept. Prior to transmitting submittal, verify that the equipment submitted is mutually compatible and suitable for the
intended use, will fit the available space, and maintain manufacturer recommended service clearances. If the size of equipment furnished makes
necessary any change in location or configuration, submit a shop drawing showing the proposed layout.

Transmit submittals as early as required to support the project schedule. Allow for two weeks Engineer review time, plus to/from mailing time via the
Architect, plus a duplication of this time for resubmittal, if required. Only resubmit those sections requested for resubmittal.

Submittals shall contain the project name, applicable specification section, submittal date, equipment identification acronym as used on the drawings, and
the Contractor's stamp. The stamp shall certify that the submittal has been checked by the Contractor, complies with the drawings and specifications, and
is coordinated with other trades. Manufacturer product literature shall include shop drawings, product data, performance sheets, samples and other
submittals required by this division. Highlight, mark, list, or indicate the materials, performance criteria, and accessories that are being proposed. General
product catalog data not specifically noted to be part of the specified product will be rejected and returned without review.

Submittals and shop drawings shall not contain the firm name, logo, seal, or signature of the Engineer. They shall not be copies of the work product of the
Engineer. If the Contractor desires to use elements of such product, refer to paragraph “Electronic Drawing Files” for procedures to be used.

Separate submittals according to individual specification sections. Illegible submittals will be rejected and returned without review. Catalog data shall be
properly bound, identified, indexed and tabbed in a 3-ring binder. Each item or model number shall be clearly marked and accessories indicated. Label the
catalog data with the equipment identification acronym or number as used on the drawings and include performance curves, capacities, sizes, weights,
materials, finishes, wiring diagrams, electrical requirements and deviations from specified equipment or materials. For equipment with motor starters or
VFDs, include short circuit current ratings. Mark out inapplicable items. Shop drawings will be returned without review if the above mentioned
requirements are not met.

Provide the quantity of submittals required by Division 01. If not indicated and hard-copy sets are provided, submit a minimum of six (6) copies. Refer to
Division 01 for acceptance of electronic submittals for this project. For electronic submittals, Contractor shall submit the documents in accordance with the
procedures specified in Division 01. Contractor shall notify the Architect and Engineer that the submittals have been posted. If electronic submittal
procedures are not defined in Division 01, Contractor shall include the website, user name, and password information needed to access the submittals.
For submittals sent by e-mail, Contractor shall copy the designated representatives of the Architect and Engineer. Contractor shall allow for the Engineer
review time as specified above in the construction schedule. Contractor shall submit only the documents required to purchase the materials and/or
equipment in the electronic submittal.

The checking and subsequent acceptance of submittals by the Engineer and/or Architect shall not relieve the Contractor from responsibility for deviations
from the drawings and specifications, errors in dimensions, details, size of members, or quantities, omissions of components or fittings; coordination of
electrical requirements; and not coordinating items with actual building conditions and adjacent work. Proceed with the procurement and installation of
equipment only after receiving approved shop drawings relative to each item.

K. ELECTRONIC DRAWINGS

In preparation of shop drawings or record drawings, Contractor may, at their option, obtain electronic drawing files in AutoCAD format from the Engineer.  Contact the
Architect for Architect’s written authorization.  Contractor shall request and complete the Electronic File Release Agreement form from the Engineer.  Send the form to
Henderson Engineers, Inc.  Contractor shall indicate the desired shipping method and drawing format on the attached form.  Architect’s written authorization and
Engineer’s release agreement form must be received before electronic drawing files will be sent.

L. RECORD DRAWINGS (AS-BUILT DRAWINGS)

During progress of the work in this division, Contractor shall maintain an accurate record of all changes made during the installation of the system. Upon
completion of the work, accurately transfer all record information to three identical sets of the approved shop drawings. Insert one set into each copy of the
manual described below.

See Division 01 and General Conditions for additional information.

M. OPERATION AND MAINTENANCE INSTRUCTIONS

During the course of construction, collect and compile a complete brochure of equipment furnished and installed on this project. Include operational and
maintenance instructions, manufacturer's catalog sheets, wiring diagrams, parts lists, approved submittals and shop drawings, warranties, and descriptive
literature as furnished by the equipment manufacturer. Include an inside cover sheet that lists the project name, date, Owner, Architect, Engineer, General
Contractor, Sub-Contractor, and an index of contents.

Submit three copies of literature bound in approved binders with index and tabs separating equipment types to the Architect, for Engineer's review, at the
termination of the work. Paper clips, staples, rubber bands, loose-leaf binding, and mailing envelopes are not considered approved binders. Final approval
of systems installed under this contract shall be withheld until this equipment brochure is received and deemed complete by the Architect and Engineer.
Instruct workmen to save required literature shipped with the equipment itself for inclusion in this brochure.

Include record drawings as described above.

Refer to Division 01 for acceptance of electronic manuals for this project. For electronic manuals, refer to paragraph “Submittals” for requirements.

N. TRAINING

At a time mutually agreed upon between the Owner and Contractor, provide the services of a factory trained and authorized representative to train
Owner's designated personnel on the operation and maintenance of the equipment provided for this project.

Provide training to include, but not be limited to, an overview of the system and/or equipment as it relates to the facility as a whole; operation and
maintenance procedures and schedules related to startup and shutdown, troubleshooting, servicing, preventive maintenance and appropriate operator
intervention; and review of data included in the operation and maintenance manuals.

Submit a certification letter to the Architect stating that the Owner's designated representative has been trained as specified herein. Letter shall include
date, time, attendees and subject of training. The Contractor and the Owner's representative shall sign the certification letter indicating agreement that the
training has been provided.

Schedule training with Owner with at least 7 days advance notice.

O. WARRANTIES

Warrant each system and each element thereof against all defects due to faulty workmanship, design, or material for a period of 12 months from date of
Substantial Completion, unless specific items are noted to carry a longer warranty in the construction documents or manufacturer's standard warranty
exceeds 12 months. Remedy all defects, occurring within the warranty period(s), as stated in the General Conditions and Division 01.

Warranty shall include a guarantee of free circulation of liquids throughout the system as intended without leaks, excessive noise, or water hammer.

Warranties shall include labor and material, including travel expenses. Make repairs or replacements without any additional costs to the Owner, and to the
satisfaction of the Owner, Architect, and Engineer.

Perform the remedial work promptly, upon written notice from the Engineer or Owner.

At the time of Substantial Completion, deliver to the Owner all warranties, in writing and properly executed, including term limits for warranties extending
beyond the one year period and any actions the Owner must take in order to maintain warranty status. Each warranty instrument shall be addressed to the
Owner and state the commencement date and term.

2. GENERAL MATERIALS AND INSTALLATION

A. BUILDING OPERATION

Comply with the schedule of operations as outlined in the architectural portions of this specification. Building shall be in operation when occupied by

tenants. Accomplish work requiring interruption of building operation at a time when the building is not in operation and only with written approval of
building Owner and/or tenant. Coordinate interruption of building operation with the Owner and/or tenant a minimum of seven (7) days in advance of work.

B. EXISTING EQUIPMENT REUSE AND REMOVAL

Provide items of plumbing systems modification required because of building remodeling, as noted on the drawings, or necessary for proper operation.
Match existing materials and construction techniques when modifying existing systems. Coordinate requirements with general contractor and architect.

Seal existing floor drains to be abandoned or not in use at completion of work gas-tight with plug. Clean P-trap of debris. Provide blank grate. Cover drains
with floor material matching adjacent area in finished portions of the building.

New floor drains shall be connected to the existing sanitary drainage system as shown on the drawings or as required. Saw-cut existing concrete floor as
required to install new underfloor lines, and patch to match existing sub-floor. Refer to architectural specifications for finish floor patching requirements.

Existing plumbing fixtures where indicated on the drawings to be reused shall be cleaned, repaired, provided with new washers, etc. As required to put
them into good operating condition.

Patch holes weather-tight in existing roofs caused by removal of plumbing items such as piping.

Make connection of new pipe to similar existing waste, water and gas pipe using standard fittings and joining practices.

C. COINCIDENTAL DAMAGE

Repair streets, sidewalks, drives, paving, walls, finishes, and other facilities damaged in the course of the work. Repair materials shall match existing
construction. Repair work shall meet all requirements of the Owner, local authorities having jurisdiction, and meet the satisfaction of the Architect.

D. CUTTING AND PATCHING

Conform to the requirements in Division 01. Cut walls, floors, ceilings, and other portions of the facility as required to install work under this division.
Obtain permission from the Architect prior to cutting. Do not disturb structural members without prior approval from the Architect. Cut holes as small as
possible. Patch walls, floors, and other portions of the facility as required by work under this division. Patching shall match original material and
construction including fire ratings, if applicable. Repair and refinish areas disturbed by work to the condition of adjoining surfaces in a manner satisfactory
to the Architect.

E. ROUGH-IN

Coordinate without delay all roughing-in with other divisions. Conceal piping, conduit, and rough-in except in unfinished areas and where otherwise shown.

F. CONCRETE BASES

Provide concrete bases (e.g., housekeeping pads) for equipment where indicated on the drawings and as specified herein. Concrete bases shall have
chamfered edges. Size of base shall be a minimum of 4 inches greater than the footprint of the equipment that it is supporting and shall have a minimum
height as described below.

Construct equipment bases of a minimum 28 day, 4000 psi concrete conforming to American Concrete Institute Standard Building Code for Reinforced
Concrete (ACI 318-99) and the latest applicable recommendations of the ACI standard practice manual. Concrete shall be composed of cement
conforming to ASTM C150 Type I, aggregate conforming to ASTM C33, and potable water. Exposed exterior concrete shall contain 5 to 7 percent air
entrainment.

Unless otherwise specified or shown on the structural drawings, reinforce equipment bases and housekeeping pads with No. 4 reinforcing bars conforming
to ASTM A615 or 6x6 - W2.9 x W2.9 welded wire mesh conforming to ASTM A185. Place reinforcing bars 24 inches on center with a minimum of two bars
each direction.

Provide galvanized anchor bolts for equipment placed on concrete equipment bases and housekeeping pads or on concrete slabs. Anchor bolts size,
number and placement shall be as recommended by the manufacturer of the equipment.

Concrete equipment bases shall have minimum heights in accordance with the following:
1. For water heaters, water softeners and other equipment not listed, minimum height is 3-1/2 inches.
2. For water heaters over 200 gallons capacity and domestic water booster pumps, minimum height is 5-1/2 inches.
3. Height of equipment bases applies to equipment installed on slab-on-grade. For equipment installed on floors above grade and on the roof, refer to

the drawings.

G. SUPPORT SYSTEMS

Structural steel used for pipe supports, equipment supports, etc., shall be new and clean, and shall conform to ASTM designation A-36.

Support plumbing equipment and piping from the building structure. Do not support plumbing equipment and piping from ceilings, other mechanical or
electrical components, and other non-structural elements.

H. ACCESS DOORS

Provide access doors for all concealed equipment where indicated or as required, except where above lay-in ceilings. Access doors shall be adequately
sized for the devices served with a minimum size of 18 inches x 18 inches. Access doors must be of the proper construction for type of construction in
which it is installed. Obtain Architect's approval of type, size, location, and color before ordering. Provide factory-fabricated and assembled units, complete
with attachment devices and fasteners ready for installation, concealed hinges, flush screwdriver-operated cam lock, and anchor straps. Provide access
doors manufactured by Milcor, Titus, Zurn, or equal.

I. PENETRATIONS

Provide sleeves for pipes passing through above grade concrete or masonry walls, concrete floor or roof slabs. Sleeves are not required for core drilled
holes in existing masonry walls, concrete floors or roofs. Provide 10 gauge galvanized steel sleeves for sleeves 6 inches and smaller. Provide galvanized
sheet metal sleeves for larger than 6 inches. Schedule 40 PVC sleeves are acceptable for installation in areas without return air plenums.

Seal elevated floor, exterior wall and roof penetrations watertight and weathertight with non-shrink, non-hardening commercial sealant. Pack with mineral
wool and seal both ends with minimum of 1/2 inch of sealant.

Seal around penetrations of fire rated assemblies. Coordinate fire ratings and locations with the architectural drawings. Refer to architectural specifications
for fire stoppings. Provide a product schedule for UL listing, location, wall or floor rating and installation drawing for each penetration fire stop system.

Extend pipe insulation for insulated pipe through floor, wall and roof penetrations, including fire rated walls and floors. The vapor barrier shall be
maintained. Size sleeve for a minimum of 1 inch annular clear space between inside of sleeve and outside of insulation.

Seal concrete or masonry exterior wall penetrations below grade with wall sleeve and mechanical sleeve seals. Provide galvanized schedule 40 steel wall
sleeve with 2” wide metal plate.  Wall sleeve is not required for existing concrete walls with core drilled penetrations.  Provide modular mechanical sleeve
seals, manufactured by Advance Products & Systems, Calpico, GPT Industries/Link Seal, Metraflex, or Proco Products.

Seal elevated concrete slab with water proof membrane penetrations with “wall pipes” and water proof sealant. Secure waterproof membrane flashing
between “wall pipe” clamping flange and clamping ring. Provide cast iron “wall pipes” with integral waterstop ring manufactured by Josam, Jay R. Smith,
Wade, Watts or Zurn.

Provide sleeves for horizontal pipe passing through or under foundation. Sleeves shall be cast iron soil pipe two nominal pipe sizes larger than the pipe
served.

Provide Schedule 40 PVC pipe sleeves for vertical pressure pipe passing through concrete slab on grade. Sleeves shall be one nominal pipe size larger
than the pipe served and two pipe sizes larger than pipe served for ductile iron pipes with restraining rods. Seal water-tight with silicone caulk.

Provide 1/2 inch thick cellular foam insulation around perimeter of non-pressure pipe passing thru concrete slab on grade. Insulation shall extend to 2
inches above and below the concrete slab.

J. FIRESTOPPING

Sealants and accessories shall have fire-resistance ratings indicated, as established by testing identical assemblies in accordance with UL 2079 or ASTM
E 814, or other NRTL acceptable to AHJ.

Manufacturers: Hilti, Owens Corning, Pecora, RectorSeal, Specified Technologies Inc., United States Gypsum Company, Tremco, or 3M Corp.

Through and Membrane Penetration Firestopping Systems Product Schedule: Provide UL listing, location, wall or floor rating, and installation drawing for
each penetration fire stop system.

Where project conditions require modification to qualified testing and inspecting agency's illustrations for a particular firestopping condition, submit
illustration, with modifications marked, approved by penetration firestopping manufacturer's fire-protection engineer as an engineering judgment or
equivalent fire-resistance-rated assembly. Include qualifications data for testing agency.

K. ELECTRICAL WIRING

Line voltage wiring shall be provided by Division 26. Line voltage control and interlock wiring for plumbing systems shall also be provided by Division 26.
Low voltage control wiring shall be provided by Division 23. Furnish wiring diagrams to Division 26 as required for proper equipment hookup. Coordinate
with Division 26 the actual wire sizing amps for plumbing equipment (from the equipment nameplate) to ensure proper installation.

L. EQUIPMENT FURNISHED BY OTHERS

Provide necessary equipment and accessories that are not provided by the equipment supplier or Owner to complete installation of equipment furnished
by others in locations as indicated on the drawings, specified herein, or both.  Furnish and install roughed-in wastes, vents and water services. Provide
final connection to kitchen equipment, furnished by others, in locations as indicated on the drawings. Provide accessory items that are required but not
furnished with the equipment including traps, stop valves, PRVs, indirect drain from equipment to floor drains, and accessory items indicated or required
for the proper operation of the complete system at the termination of the work.

Contractor shall be responsible for correct rough-in dimensions and shall verify same with Architect and/or equipment supplier prior to service installations.

M.   SYSTEM TESTING AND ADJUSTING

Upon completion of each phase of the installation, test each system in conformance with local code requirements and as noted below. Furnish labor and
equipment required to test each system installed under this contract. Assume all costs involved in making the tests and repairing and/or replacing any
damages resulting therefrom.

Notify the Architect and the AHJ, three (3) working days prior to making plumbing system tests. Leave concealed work uncovered until the required tests
have been completed, but if necessary due to construction procedure, tests on portions of the work may be made, and when satisfactory, the work may be
concealed. Test piping before insulation is installed, and before backfill. Pipes, joints, flanges, valve stems, etc., shall be leak tight. Repair or replace
system defects with new materials. Caulking of defective joints, cracks or holes will not be permitted. Repeat tests after defects have been eliminated.
Make tests in the presence of the administrative authority and/or the Owner's authorized representative.

Upon completion of the systems installation, and prior to acceptance by the Architect and Engineer, make general operating tests to demonstrate that
equipment and systems are in proper working order, and are functioning in conformance with the intent of the drawings and specifications. As a part of
these tests, open every water outlet to ensure complete system flushing, remove and clean faucet aerators, clean strainers, light pilot lights, and operate
every piece of equipment furnished under this contract to demonstrate proper functioning.

Test the domestic water system by filling it with water and then isolating the system from its source. Keep the system closed for a period of twenty-four
hours with no fixture being used. The pressure differential for this test period shall not exceed 10 psig. Test water piping to a 125 PSI hydrostatic pressure.

For low pressure natural gas systems, subject the pipe to 10 psig air pressure for a period of one hour. The resultant pressure differential for this period
shall be 0 psig. Test per gas company requirements where required.

3. PLUMBING PIPING

A. PIPING MATERIALS

Materials specified or noted on the drawings are subject to the approval of local code authorities. Verify approval before installing any material or joining
method.

Domestic Water (Cold, Hot and Hot Water Recirculation):  Domestic water piping installed above the floor slab inside the building shall be Type "L" hard
temper copper tube with wrought copper fittings and soldered connections made up with 95/5 solder. Brazed mechanically formed tee connections (T-drill)
may be used in copper lines where approved by code; connection shall be brazed joints made with AWS A5.8, BAg Silver filler metal.

Natural Gas Above Slab:  Gas piping above ground shall be Schedule 40 black steel with malleable iron screwed fittings for 2” and smaller and Class 150
welded fittings for 2-1/2” and larger. [Where indicated on the drawings, gas piping above slab shall be semi-rigid corrugated stainless steel tubing (CSST)
by Omegaflex, Inc. Tracpipe or Titeflex Corp “Gastite”, Type 304 stainless tubing meeting ASTM A240, with UV resistant polyethylene jacket meeting
ASTM E84 flame and smoke rating, and yellow brass auto-flare ends with stainless steel inserts.]

Connections to Plumbing Fixtures and Equipment:  1-1/4 inch and larger waste connections from fixture traps to cast iron pipe shall be “DWV” copper with
wrought copper drainage pattern fittings with copper sweat or compression joints at fixture trap connections and threaded joints at connections to cast iron
pipe.

Indirect and Condensate Drain Inside Building:  Indirect and condensate drain pipe installed inside the building shall be [Type "M" hard copper with
wrought copper fittings for 1” and smaller and “DWV” copper with wrought copper drainage pattern fittings for 1-1/4” and larger hard temper copper tube
and soldered connections made with 95/5 solder] [ASTM A53 Schedule 40 galvanized steel pipe with galvanized malleable iron fittings] [Schedule 40 PVC
pipe and fittings with solvent weld joints where allowed by code. (Note:  PVC piping is not allowed in ceiling return air plenums).]  Install cleanouts at
elbows greater than 45 degrees.  Slope piping at 1/8” per foot.

B. PIPING AND EQUIPMENT INSULATION

Provide domestic cold water, hot water, hot water recirculation, indirect and condensate drain pipe (within building with one-piece fiberglass insulation with
all-service jacket with self-sealing lap to provide a continuous vapor barrier by CertainTeed  Corp., Knauf Insulation, Johns Manville or Owens Corning.
Provide Insulation thickness as follows:

1” thick for cold piping

1” thick for hot water and hot water return piping 6” and smaller

For hot piping, provide pipe hangers and riser clamps sized for the outside diameter of piping. Butt insulation to hanger or riser clamp for vertical pipe.
Seal exposed insulation with insulation sealer. Exception for Vertical Piping:  Provide clamps sized for the outside diameter of the vertical pipe and extend
clamp through insulation. Seal penetrations of insulation and vapor barrier with wet coat of vapor barrier lap cement. For 2-1/2” and larger cold piping at
hangers, provide 8 inch long sections of cellular glass meeting ASTM C552 by Johns-Manville, Fiberglass by Knauf or flexible unicellular piping insulation
meeting ASTM C 534-01A, Type I with integral high density pipe supports and encased in steel insulation shield by Cooper B-line, Armacell, or approved
equal. Insulation shall be continuous along the pipe surface, except at valves, unions, and where piping is exposed at fixtures. For pipes 2 inch and
smaller using fiberglass or flexible elastomeric insulation without pre-insulated supports, provide insulation protection shields installed between hanger and
pipe which meets the following minimum length requirements:
Pipe Insulation Minimum Shield Length, (in)
Size Thickness       Hanger Spacing, (ft)
(NPS) (inches)

1 3 5 5 - - -
Less than 1” 1.5 3 5 5 - - -
(NPT)

1 5 6 8 9 11 11
1-1/4” to 1.5 5 6 8 8 9 9
2” and Less 2 5 5 6 6 8 8

Cover fittings with Johns Manville Zeston 2000 PVC or approved equal one-piece PVC premolded insulating covers. Fitting covers, jackets and adhesives
shall not exceed flame spread rating of 25 and smoke development rating of 50 per ASTM E84.  Fill voids between covers and piping with fiberglass
insulation and tape joints at all elbows and tees. Install pipe insulation in compliance with manufacturer's recommendations. Where premolded insulating
fittings are not approved by the local AHJ, miter insulation at fittings.

C. PIPING JOINTS

Copper Tubing:  Joints in hard temper tubing shall be soldered joints using lead-free 95/5 solder except where tubing is installed below grade or below the
base slab, in which case joints shall be soldered with silver solder (Sil-Fos). Joints in soft temper copper tubing shall be of the flared type installed in
compliance with the fitting manufacturer's recommendations.

Threaded Steel Pipe:  Threaded joints shall be full and clean, cut with not more than three (3) threads exposed beyond the fittings. Make joints tight with
graphite base pipe joint compound, use joint compound for gas systems for gas piping (joint tape is not accepted).. No caulking, lamp-wick or other
material will be permitted for correction of defective joints.

Dissimilar Pipes Above Grade:  Make connection of new waste pipe to new or existing dissimilar waste pipe using shielded transition couplings meeting
ASTM C1460 with neoprene adapter gasket with stainless steel shield and hose clamps, Fernco, Proflex 3000 Series or Mission Flexseal MR56 Series
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A. PIPING INSTALLATION

General:  Clean pipe thoroughly prior to installation. Ream ends of pipe to remove burrs. Cut pipe accurately to measurements taken on the job. Install with
adequate clearance for installation of coverings where required. Pipe shall not be sprung or bent. Neatly align pipe, connect it securely, and support it from the
building structure with hangers as specified below. Provide chrome-plated escutcheons on pipes passing through ceilings, floors or walls of finished spaces. Run
pipes freely through floor and wall penetrations using pipe sleeves. Do not grout in place unless required for structural fire integrity. Install pipe concealed in
finished spaces wherever possible. Use a dielectric union where ferrous and copper pipe connect. Dielectric union shall have a zinc-plated steel body, a threaded
nylon insert, and insulating pressure gasket. No ferrous metal-to-copper connection made without insulating unions will be allowed.

Hanger & Supports:  Pipe hangers shall be as described in the specifications by Cooper B-Line or equal by ASC Engineered Solutions, Elite Components,
ERICO/Michigan Hanger Co./Caddy, Feguson/FNW, or Unistrut. Connect hangers to the structure with side beam connectors and all thread hanger rods. Provide
engineered support struts between joists and other structural members as required to provide a rigid hanging installation. Do not hang pipes from other pipes,
conduit or ductwork. Provide hanger rods and space hangers at intervals as specified in “hanger spacing”. Provide support within 1 foot of each elbow and tee.
Provide supports within 1 foot of each equipment connection. Provide two nuts on threaded supports to securely fasten the support. Install hanger types or
supports for various piping as follows:

Copper Tube:  Adjustable band hangers for bare copper tube 3 inches and smaller shall be B-Line #B3170 CT copper plated adjustable band swivel ring type.
Adjustable band hangers for insulated copper tube 3 inches and smaller shall be B-Line #B3170 NF adjustable band swivel ring type. Clevis hangers for insulated
copper tube 4 inches and larger shall be B-Line #B3100 galvanized steel clevis type. Support exposed copper tube 2 inches and smaller to walls or in chases with
B-Line #B3198RCT copper coated extension split ring pipe clamps, 3/8 inch threaded rod and B-Line #B3199CT ceiling flanges. Support copper tube in chases
and walls at plumbing fixtures with plastic or copper brackets secured to structure and U-bolts sized to bare on the pipe. Riser clamps to support vertical copper
tube shall be B-Line #B3373CT copper coated steel, cut insulation, seal vapor barrier, and attach to bare tube.

Steel Pipe:  Adjustable band hangers for 2 inch and smaller shall be B-Line #B3170 NF adjustable band swivel ring type. Clevis hangers for 2-1/2 inch and larger
shall be B-Line #B3100 galvanized steel clevis type. Riser clamps to support vertical pipe shall be B-Line #B3373 galvanized steel.

Insulation Protection Shields:  B-Line #B3151 of 18 gauge galvanized sheet metal. Shield shall cover half of the circumference of the pipe and shall be of length
indicated by manufacturer for pipe size and thickness of insulation.

Hanger Spacing, Rod Sizes & Connectors:  Connect rods to steel beams or joists with B-Line #B3031 or #B3033 beam clamps as required. Connect rods to
concrete with B-Line #3014 malleable iron single type inserts with malleable iron nut. Connect rods in wood construction with B-Line #B3058 side beam
connectors. Hang and support piping with spacing and rod sizes as follows:

Copper Tube:  1-1/2 inch and smaller - every 6 feet with 3/8 inch hanger rods; 2 inch - every 10 feet with 3/8inch hanger rods; 2-1/2 inch - every 10 feet with 3/8
inch hanger rods; 3 inch - every 10 feet with 1/2 inch rods, 4 inch - every 10 feet with 5/8 inch hanger rods. Support vertical copper tube every 10 feet.

Steel Pipe:  1 inch and smaller - every 8 feet with 3/8 inch hanger rods; 1-1/4 inch through 2 inch - every 10 feet with 3/8 inch hanger rods; 2-1/2 inch and 3 inch -
every 10 feet with 1/2 inch hanger rods, 4 inch - every 10 feet with 5/8 inch hanger rods. Support vertical steel pipe every 10 feet.

Supports On Floor:  Support piping from the floor where required for ferrous pipe or insulated copper tube, shall be B-Line B3093 galvanized steel with pipe
saddle, threaded shank for height adjustment and floor stand secured to the floor.

Domestic Water:  Arrange cold, hot, and hot water recirculation piping to drain at the lowest point in each system. Install at least one pipe union adjacent to all
shutoff valves, at connection points of each piece of equipment, and elsewhere in the system where required to allow proper maintenance. Provide unions of the
ground joint type. Make allowance for expansion and contraction where required by the installation. Where water piping occurs in exterior walls, hold pipe as close
as possible to the interior face of wall and install insulation batt or other insulation (minimum R-8) between piping and the exterior wall face

Natural Gas:  Pitch natural gas piping and provide accessible dirt legs at the low points. Take branch pipes off the top or sides of main pipes to prevent
accumulation of water in the branches. Install gas piping valves and unions only in accessible locations. Do not install gas pipe below the base slab.

B. PIPING SANITIZATION

Sanitize the entire domestic water piping system (cold, hot, and hot water return) with a solution containing not less than 50 ppm available chlorine. Keep solution
in the system for a minimum of 24 hours, with each valve being operated several times during the period. After completion, flush system with city water until
chlorine residual is lowered to incoming city water level.

C. PIPE AND VALVE MARKERS

Provide manufacturer's standard pre-printed, semi-rigid snap-on or permanent adhesive, pressure-sensitive vinyl pipe markers. Pipe markers shall be color-coded
complying with ANSA A13.1.

Install pipe markers on each plumbing piping system and include arrows to show normal direction of flow.

Locate pipe markers and color bands wherever piping is exposed to view in occupied spaces, machine rooms, accessible maintenance spaces (shafts, tunnels,
plenums) and exterior non-concealed locations.

Provide plastic laminate or brass valve tag on every valve, cock and control device in each plumbing piping system; exclude check valves, valves within
factory-fabricated equipment units, plumbing fixture faucets, convenience and lawn-watering hose bibbs, and shut-off valves at plumbing fixtures and similar
rough-in connections of end-use fixtures and units.

5. PLUMBING SPECIALTIES

A. WATER HAMMER ARRESTORS

Provide water hammer arrestors at valves or batteries of fixtures as indicated on the drawings to prevent water hammer. Arrestors shall be Josam, Sioux Chief,
Smith, Precision Plumbing Products, Proflo, Wade, Watts, or Zurn, stainless steel bellows type, or O-ring sealed and lubricated acetal piston. Install water hammer
arrestors per the Plumbing and Drainage Institute (PDI) WH-201 installation instructions. Installation of arrestors at batteries of fixtures precludes the requirement
for individual air chambers at each battery fixture. Submit certification that water hammer arrestors comply with NSF 61 Annex G and/or NSF 372.

D. VALVES, STRAINERS, HOSE BIBBS, AND UNIONS

Plumbing system valves shall be designed for 125 psi steam working pressure and 200 psi cold water pressure. Install valves on the hot and cold water lines at
the water heater connections and other items of equipment, at branches from mains serving groups of fixtures, and at other places indicated or required by the
installation to allow ease of future maintenance. Submit certification that valves, fittings and specialties comply with NSF 61 Annex G and / or NSF 372. Except for
the following:  Hose bibbs, hydrants, backflow preventers isolating irrigation or mechanical make-up systems, emergency mixing valves and trap primers.

Gate Valves 2 inch and Smaller:  Class 125, rising stem, soldered lead free cast bronze body and parts, sweat ends, with wedge disc. By Apollo # 102S-LF,
Hammond # UP-668, Milwaukee # UP668 or Nibco # S-113-LF

Gate Valves 2-1/2 inch and Larger:  Class 125, non-rising stem, iron body flanged wedge gate with brass seats and stem by Apollo # 610F-LFA, or Milwaukee #
F-2885-M26.

Ball Valves 2 inch and Smaller (may be used in lieu of gate valves up to 2 inch):  Class 150, two piece lead free cast bronze body, with sweat ends, chrome plated
bronze ball with conventional port, 600 psi, blow-out proof stem by Apollo # 70-LF-200, Hammond # UP8501, Milwaukee # UPBA-150.

Gas Cocks, Ball Type 1/2” to 2”:  Rated to 600psi WOG, full port brass body with chrome-plated brass ball, TFE seats, threaded ends and UL listed for natural gas
service by Apollo #77F-XX-01, Hammond Valve # 8901, Milwaukee Valve # BA-475B,  or Nibco # T-FP 600A.

Gas Cocks, Ball Type 2-1/2” to 4”:  Rated to 400psi WOG, full port brass body with chrome-plated brass ball, TFE seats, threaded ends and UL listed for natural
gas service by Apollo #77F-XX-01, Hammond Valve # 8901, Milwaukee Valve # BA-475B,  or Nibco # T-FP 600A.

Master Thermostatic Mixing Valve Assemblies:  Thermostatic mixing valve assemblies shall be as scheduled on the drawings by Powers or equal by Acorn
Engineering Co. Bradley, Leonard, Lawler or Symmons meeting ASSE 1017 complete with chrome-plated lead free brass body construction, non-corrosive
internal parts, tamper resistant temperature adjustment, pressure reducing valve, dial pressure gauges, dial type outlet temperature gauge, union inlets with
strainers, checks, and stops

Strainers:  Strainers 2 inch and smaller shall be Watts #LFS777SI with lead free cast bronze body and soldered ends, brass cap and Monel 40 mesh screen.
Strainers 2-1/2 inch and larger shall be Watts #77F-DI-FDA-125 with flanged iron body with fused FDA epoxy coating, bolted iron cap and stainless steel screen
with 1/16 inch perforations. Strainers size 2-1/2 inch and larger shall have a 1 inch blow-off line with a 1 inch gate valve connected to the blow-off connection and
shall be extended to the nearest floor drain.

Unions:  Ferrous unions shall be Crane or equal, combination iron and brass, ground joint with screwed ends. Copper unions shall be streamline or equal, cast
bronze sweat type with ground joint. Ferrous to copper unions shall be universal controls or equal, dielectric type with threaded nylon insert.

E. SYSTEM ACCESSORIES

Thermometers shall be American 3 inch bi-metal dial type with separable socket, and shall be installed where indicated or required.

Pressure gauges shall be Ashcroft 3 inch dial type with shut-off cock, and shall be installed where indicated or required.

F. WATER HEATER

Water heater shall be PVI Conquest Condensing gas fired semi-instantaneous, firetube type as scheduled. Unit features a submerged combustion chamber and
stainless steel AquaPLEX heat exchanger.

Temperature and Pressure Relief Valve:  lead free brass body meeting ANSI Z21.22, The temperature shall be normally set to relieve at 210 F and the pressure
relief shall be equal to the tank pressure rating . Install line size relief valve discharge line to discharge to an approved receptor with air gap.

Vacuum Relief Valve:  Lead free brass body meeting ANSI Z21.22 with silicon disc. Valve shall open at 0.5 inches HG vacuum and be rated for 200 psig working
pressure and 250 F operating temperature by Apollo #37, Cash ACME #VR801, Watts #N36 or Wilkins #VR-10. Install in cold water supply to each water heater
downstream of the shutoff and check valves.

Recirculation Pump:  By B&G as scheduled on the drawings, or equal by Armstrong, Grundfos or Taco, of all bronze construction with Aquastat and/or timer.

Expansion Tank:  Expansion tank shall be Amtrol “Therm-X-Trol” as scheduled on the drawings or equal by Armstrong, Bell & Gossett, Proflo, Taco, or Watts. Unit
shall be constructed of welded carbon steel ASME labeled for 150 psig working pressure, with a FDA approved butyl rubber diaphragm, taps for pressure gage,
air charging fitting, and drain fitting. Support as detailed on the drawings. Charge tank with air pressure equal to the static water pressure.

G. SPECIAL GAS VENT FLUES

Where flues are indicated on the drawings, provide Selkirk Metalbestos model DCV double wall or equal by Heat-Fab, Metal Fab, Pro-Tech systems or Nova-Flex
Group, Type AL29-4C stainless steel special gas vent meeting UL 1738. Flues shall be complete with necessary fittings, connectors, flashing cone, storm collar,
thimble supports, guy wire, and other accessories, and shall be installed as recommended by the manufacturer, and in compliance with applicable codes.

H. PLASTIC FLUE GAS VENTS

Provide UL 1738 listed plastic flue gas vents, with positive or negative flue pressures complying with NFPA 211 and suitable for condensing gas appliances.
Provide PVC system by IPEX “System 1738”, or Polypropylene system by Centrotherm “Innoflue” or equal by Nova Flex Group “Z-DENS.”

END OF SECTION 22
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