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CONTROLS- SHEET NO. 1M3-01
AS NOTED

M1-02 WELD SHOP EXHAUST, COMPRESSED AIR & WELDING GASES

PLUMBING & DRAINAGE

FUNNEL FLOOR DRAIN / FLOOR DRAIN / FLOOR
DRAIN WITH TRAP

HUB DRAIN / WITH TRAP

CLEAN OUT PLUG / FLOOR

HOT / DRAIN / COLD CONNECTIONS

EXISTING DOMESTIC COLD WATER

EXISTING DOMESTIC HOT WATER

EXISTING DOMESTIC HOT WATER RECIRC.

P-TRAP / SINK TRAP / P-TRAP BELOW GRADE

FUEL PIPING:

DOMESTIC COLD WATER

DOMESTIC HOT WATER

DOMESTIC HOT WATER RECIRC.

SOFTENED DOMESTIC WATER

DOMESTIC TEMPERED WATER

NON-POTABLE WATER PIPE

SANITARY DRAINAGE

SANITARY DRAINAGE (BELOW)

SANITARY VENT

STORM WATER DRAINAGE

STORM WATER DRAINAGE (BELOW)

NATURAL GAS

DCW

DHW

DHWR

SW

TW

NPW

SAN

SAN

V

STW

STW

G

EXISTING/DEMOLISHED PIPING:

EXISTING PIPEWORK TO BE DEMOLISHED

EXISTING PIPEWORK TO REMAIN[TYPE]

DCW

DHW

DHWR

PLUMBING:

HEATING/COOLING PIPING:

HEATING WATER SUPPLY

HEATING WATER RETURN

DUAL TEMPERATURE WATER SUPPLY

DUAL TEMPERATURE WATER RETURN

CHILLED WATER SUPPLY

CHILLED WATER RETURN

REFRIGERANT LIQUID SUPPLY

REFRIGERANT VAPOUR RETURN

CONTROL WIRE

HWS

HWR

DTWS

DTWR

CWS

CWR

RL

RV

[TYPE]

T/A

O/A

S/A

R/A

G/E

W/E

K/E

F/E

SUPPLY AIR DUCT

RETURN AIR DUCT

TRANSFER AIR DUCT

OUTDOOR AIR DUCT

GENERAL EXHAUST DUCT

WASHROOM EXHAUST DUCT

KITCHEN EXHAUST DUCT

FUME HOOD EXHAUST DUCT

PUSH BUTTON

HUMIDISTAT / HUMIDITY SENSOR

THERMOSTAT WITH GUARD

THERMOSTAT / SPACE TEMPERATURE SENSOR

FIRE PROTECTION ZONE

FIRE PROTECTION RATING

FIRE PROTECTION PIPE

SPRINKLER MAIN

SPRINKLER BRANCH PIPING

DRY SPRINKLER PIPING

PRE-ACTION SPRINKLER PIPING

XXXØ

XXXØ

XXXØ

XXXØ

XXXØ

SPRINKLER AND FIRE PROTECTION PIPING

CONTROLS

PIPEWORK SHORTENED FOR CLARITY

PIPEWORK CONTINUED ELSEWHERE

PIPEWORK SHORTENED FOR CLARITY
(ALTERNATE SYMBOL)

PIPE FLOW ARROW (SMALL)

PIPE FLOW ARROW (LARGE)

F

SP

DSP

PA

RADIANT PANEL

UP FROM BELOW / UP TO ABOVE

DOWN TO BELOW / DOWN FROM ABOVE

VENT UP FROM BELOW / UP TO ABOVE

VENT UP FROM BELOW / UP TO VENT CAPACOUSTICALLY LINED DUCT

UNIT HEATER (HORIZONTAL)

UNIT HEATER (VERTICAL)

CO2 SENSOR

SWITCH

ROUND ELBOWS - 45°:  R1.0 / R1.5 / R2.0

ROUND ELBOWS - 90°:  R1.0 / R1.5 / R2.0

GRILLES AND DIFFUSERS:  SUPPLY / RETURN /
EXHAUST
SUPPLY DIFFUSERS:  SQUARE / ROUND PLAQUE
OR CONE
HORIZONTAL OR WALL GRILLES / DIFFUSER:
SUPPLY / RETURN OR EXHAUST.

F

MOTORIZED DAMPER / BALANCING DAMPER

S FS
FIRE DAMPER / SMOKE DAMPER / COMBINATION
FIRE-SMOKE DAMPER

RECTANGULAR DUCTS UP:
(SUPPLY / RETURN / EXHAUST)
RECTANGULAR DUCTS DOWN:
(SUPPLY / RETURN / EXHAUST)

RECTANGULAR ELBOWS - 45°:  R1.0 / R1.5

RECTANGULAR ELBOWS - 90°:  R1.0 / R1.5

RECTANGULAR ELBOWS WITH TURNING VANES:
(90° R1.0 / 45° R1.0 / 90° SQUARE)

PUMP

TERMINAL BOX / WITH ATTENUATOR / AND
REHEAT COIL

DROP RISE

VENTILATION:

EXISTING DUCT TO BE DEMOLISHED

[TYPE] EXISTING DUCT TO REMAIN (TYPE INDICATED)

S

PRV

S

SAFETY OR RELIEF VALVE

GAS PRV

SPRING TYPE CHECK VALVE

SWING CHECK VALVE

TWO-WAY CONTROL VALVE

PLUG VALVE

GLOBE VALVE (TOP / SIDE)

CIRCUIT BALANCING VALVE

BALL VALVE

GATE VALVE

SOLENOID OPERATED VALVE

HOSE BIBB VALVE

BACK FLOW PREVENTER

VALVES

S

PRV

S

S

PRV

S

NEWEXISTING DEMO

REDUCED PRESSURE BACKFLOW PREVENTER

DOUBLE CHECK VALVE ASSEMBLY

EQUIPMENT:

PIPE ANNOTATION

1. NOT ALL SYMBOLS SHOWN IN LEGEND ARE NECESSARILY USED ON THIS PROJECT.
2. THESE DRAWINGS AND THE ACCOMPANYING SPECIFICATIONS ARE AN INTEGRAL

PART OF THE CONTRACT DOCUMENTS. PERFORM ALL WORK DETAILED IN THE
CONTRACT DOCUMENTS TO PROVIDE A COMPLETE AND FULLY FUNCTIONAL
SYSTEM TO THE SATISFACTION OF THE OWNER AND CONSULTANT.

3. ALL WORK SHALL BE PHASED AS REQUIRED TO MINIMIZE DOWNTIME AND
DISTURBANCE TO THE REMAINDER OF THE BUILDING. CONTRACTOR TO SUBMIT
PHASING AND HOARDING PLANS TO CONSULTANT FOR REVIEW AND APPROVAL
PRIOR TO COMMENCING ANY WORK.

4. ALLOW FOR HOT TAPPING WHEN POSSIBLE, AND FREEZING OF PIPING WHEN HOT
TAPPING IS NOT POSSIBLE, TO MINIMIZE DOWNTIME TO FACILITY OPERATIONS.
ALLOW FOR THE INSTALLATION OF ADDITIONAL SHUTOFF VALVES AS/IF EQUIRED
TO MINIMIZE DOWNTIME TO BUILDING OPERATIONS.

5. ALL EXISTING INFORMATION SHOWN ON DRAWINGS IS TRANSFERRED FROM
DOCUMENTATION PROVIDED BY THE OWNER AND/OR SITE SURVEY. CONTRACTOR
SHALL BE RESPONSIBLE TO VERIFY THE ACCURACY OF THESE DOCUMENTS WITH
EXISTING AS-BUILT CONDITIONS. ALL QUANTITIES, AND DETERMINATION OF
EXISTING CONDITIONS MUST BE BASED ON SITE VISITS BY THE CONTRACTOR
PRIOR TO TENDER CLOSING. NO CLAIMS ASSOCIATED WITH DISCREPANCIES
BETWEEN SITE CONDITIONS AND CONTRACT DOCUMENTS WILL BE ENTERTAINED
AFTER CONTRACT AWARD.

6. MAINTAIN THE INTEGRITY OF ALL EXISTING FIRE SEPARATIONS AND EXITS AT ALL
TIMES THROUGHOUT CONSTRUCTION.

7. PROVIDE ULC LISTED FIRE STOP SYSTEMS AT ALL NEW AND EXISTING OPENINGS

AND/OR GAPS AROUND DUCTS, PIPES OR ELECTRICAL SERVICES PENETRATING
FIRE SEPARATIONS TO MAINTAIN THE INTEGRITY OF THE FIRE SEPARATION.

8. PROVIDE BALANCING DAMPERS AT ALL BRANCH DUCTS AND SMOKE, FIRE OR
COMBINATION SMOKE/FIRE DAMPERS IN ALL DUCTWORK THAT PENETRATE FIRE
SEPARATIONS TO MAINTAIN THE INTEGRITY OF THE FIRE SEPARATION.

9. ALL EQUIPMENT AND MATERIALS LOCATED IN ANY CONCEALED SPACE USED AS A
RETURN AIR PLENUM SHALL

10. CONFORM TO THE REQUIREMENTS OF THE ONTARIO BUILDING CODE.
11. ALL ELECTRICAL WORK SHALL CONFIRM TO APPLICABLE STANDARD & CODES

GIVEN IN SPECIFICATION AND DRAWINGS.
12. ALL WIRING SHALL BE COPPER RW90 UNLESS OTHERWISE NOTED. CURRENT

RATING OF THE WIRE SHALL BE NOT LESS THAN AMPERE RATING OF THE
BREAKER/DISCONNECT.

13. TRADE CONTRACTOR TO VERIFY ALL SITE CONDITIONS, AND INFORMATION ON SITE
BEFORE INSTALLATION/DEMOLITION BEGINS. THE INFORMATION SHOWN ON
DRAWINGS IS BASED ON INFORMATION GATHERED FROM EXISTING
ARCHITECTURAL, MECHANICAL, ELECTRICAL DRAWINGS AND FROM SITE SURVEYS
AND MAY NOT BE FULLY REPRESENTATIVE OF WHAT IS ON SITE. CONTRACTOR TO
VERIFY ALL EXISTING LOCATIONS AND CONDITIONS.

14. TRADE CONTRACTOR TO COORDINATE ROUTING OF ALL NEW PIPING WITH
EXISTING PIPE HANGERS, CONDUIT, CABLE TRAYS, ETC. RELOCATE EXISTING
EQUIPMENT WHERE REQUIRED TO ALLOW FOR NEW PIPE ROUTING, BUT AIM TO
MINIMIZE DISTURBANCE TO EXISTING EQUIPMENT AND SYSTEMS WHERE POSSIBLE.

15. MINIMUM CONDUIT SIZE SHALL BE 21MM AND ALL THE CONDUIT SHALL BE EMT
UNLESS NOTED OTHERWISE.
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1. GENERAL PROVISIONS

1.1. GENERAL REQUIREMENTS
1.1.1. THE MECHANICAL CONTRACTOR SHALL ACT AS PRIME AND CARRY ANY SUB CONTRACTORS AS REQUIRED.
1.1.2. CONFORM TO REQUIREMENTS OF THE ONTARIO BUILDING CODE, CITY OF WHITBY AND THE AUTHORITIES HAVING JURISDICTION (AHJS); NOTE THAT THERE MAY BE MORE THAN ONE AHJ.
1.1.3. APPLICABLE CODES, STANDARDS AND BYLAWS SHALL BE STRICTLY ADHERED TO. OBTAIN NECESSARY PERMITS, APPROVALS, AND INSPECTIONS FROM THE AUTHORITIES HAVING JURISDICTION

(AHJS).
1.1.4. PERFORM ALL MECHANICAL WORK DETAILED IN THE DOCUMENTS TO PROVIDE A COMPLETE AND FULLY FUNCTIONAL OPERATING SYSTEM TO THE SATISFACTION OF THE CONSULTANT.
1.1.5. THE MOST RIGOROUS OF THESE SPECIFICATIONS AND THE BASE BUILDING STANDARDS SHALL FORM THE BASIS FOR ACCEPTANCE OF THE WORK.

1.2. DEFINITIONS
1.2.1. THE WORD "PROVIDE" SHALL MEAN "SUPPLY, INSTALL, CONNECT, TEST AND COMMISSION".
1.2.2. THE TERM "WORK" MEANS ALL EQUIPMENT, PERMITS, MATERIALS AND LABOR TO PROVIDE A COMPLETE MECHANICAL INSTALLATION AS REQUIRED AND DETAILED IN THE DRAWINGS AND

SPECIFICATIONS.

1.3. SUBMITTALS
1.3.1. SUBMIT SHOP DRAWINGS, UNLESS OTHERWISE SPECIFIED, FOR EACH MAJOR ITEM OF EQUIPMENT SUCH AS SILENCERS, GRILLES, DAMPERS, PIPE AND DUCTWORK SUPPORTS AND SPECIAL

SYSTEMS.
1.3.2. SHOP DRAWINGS SHALL BE COMPLETE WITH CONTRACTORS REVIEWED STAMP. ALLOW FIVE (5) DAYS FOR MECHANICAL CONSULTANT REVIEW.
1.3.3. RESUBMIT SHOP DRAWINGS RETURNED FOR CORRECTION UNTIL 'REVIEWED' OR 'REVIEWED AS NOTED' STATUS HAS BEEN ACHIEVED.
1.3.4. DOCUMENTATION AND SYSTEMS ACCEPTANCE: PROVIDE THE FOLLOWING ON SUBSTANTIAL PERFORMANCE OF THE WORK:

1.3.4.1. AS-BUILT DRAWINGS: RECORD ACCURATELY INSTALLED (AS-BUILT) MECHANICAL WORK AS “RED-LINE” MARK-UPS ON WHITE PRINTS. MECHANICAL TRADE'S “RED-LINE” AS-BUILT DRAWINGS
SHALL BE TRANSFERRED TO AN EDITABLE AUTOCAD FORMAT “AS-BUILT DRAWING” BY THE MECHANICAL TRADE CONTRACTOR. SUBMIT BOTH COPIES FOR REVIEW. KEEP ONE UP-TO-DATE SET
ON SITE.

1.3.4.2. OPERATING AND MAINTENANCE (O&M) MANUALS
1.3.4.2.1. O&M MANUALS SHALL BE SUBMITTED TO THE CONSULTANT FOR REVIEW.
1.3.4.2.2. O&M MANUALS SHALL INCLUDE REVIEWED SHOP DRAWINGS, TESTING, ADJUSTING AND BALANCING (TAB) REPORTS, EQUIPMENT DATA SHEETS, WRITTEN WARRANTY, OPERATING

INSTRUCTIONS, AND MAINTENANCE PROCEDURES.
1.3.4.2.3. PROVIDE PIPING PRESSURE TESTS (FIRE PROTECTION, DOMESTIC WATER, HVAC PIPING) INDICATING SYSTEM TESTED, PRESSURE HELD, TIME OF TEST AND DATE, AND CERTIFIED BY THE

CONSULTANT.
1.3.4.2.4. O&M MANUALS SHALL BE SEPARATED WITH DIVIDERS IN APPROPRIATE SECTIONS.

1.3.4.3. MAKE ALL CORRECTIONS REQUESTED BY THE CONSULTANT AND RESUBMIT FOR REVIEW.
1.3.4.4. AIR BALANCING REPORT: THE WORK OF DIVISION 23 WILL NOT BE CONSIDERED TOTALLY PERFORMED UNTIL COMPLETION OF AIR BALANCING EVEN IF UNDERTAKEN BY SEPARATE CONTRACT

FROM THE WORK OF DIVISION 23.

1.4. EQUIPMENT SUPPLY
1.4.1. THIS CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ALL EQUIPMENT, WIRING, ACCESSORIES, COMPONENTS IN THIS PACKAGE WITH THE EXCEPTION OF THE NEW MAKE-UP AIR UNIT

 TO PROVIDE A COMPLETE WORKING SYSTEM. REFER TO SHOP DRAWINGS ATTACHED.  THE ESTIMATED DELIVERY DATE FOR THE MAKE-UP AIR UNIT IS JULY 20TH, 2026.
CONTRACTOR SHALL PROVIDE WARRANTIES, START-UP AND COMMISSIONING IN COORDINATION WITH THE EQUIPMENT VENDORS. IN ADDITION, THIS CONTRACTOR SHALL:

1.4.1.1. COORDINATE ALL EFFORTS REQUIRED TO COORDINATE THE DELIVERY, HANDLING AND RIGGING OF THE EQUIPMENT WITH THE EQUIPMENT VENDOR. THIS INCLUDES RESPONDING TO ALL
REQUESTS FOR INFORMATION AND PROVIDING ALL GUIDANCE RELATED TO THE PROPER INSTALLATION OF THE EQUIPMENT.

1.4.1.2. WORK WITH THE EQUIPMENT VENDORS TO CONFIRM THE MAKE-UP AIR UNIT SUPPLIED IS INSTALLED CORRECTLY AND IS TESTED IN ADVANCE TO ALLOW FOR UNINTERRUPTED START-UP
 AND COMMISSIONING OF THE EQUIPMENT.

1.4.1.3. COORDINATE THE INSTALLATION AND INTEGRATION OF ALL EQUIPMENT WITH THE EXISTING BUILDING AUTOMATION SYSTEM AND THE EQUIPMENT VENDOR.
1.4.2. THE VENDOR FOR THE MAKE-UP AIR UNIT HAS BEEN CONTRACTED TO PROVIDE ONSITE EXPERTISE DURING THE INSTALLATION OF THE EQUIPMENT AS FOLLOWS:

1.4.2.1. TECHNICAL SUPERVISION OF THIS CONTRACTOR DURING ASSEMBLY OF THE EQUIPMENT  AS PER MANUFACTURER INSTRUCTIONS.
1.4.2.2. IF REQUIRED, THE MANUFACTURER SHALL ASSEMBLE ALL INTERNAL AND EXTERNAL COMPONENTS, ACCESSORIES, INSTRUMENTATION AND PARTS ON-SITE TO PROVIDE A COMPLETE WORKING

SYSTEM.
1.4.2.3. ON-SITE TECHNICAL SUPERVISION OF THE TRADE CONTRACTOR FOR THE EQUIPMENT AND ALIGNMENT AS PER THE MANUFACTURER'S INSTRUCTIONS PRIOR TO ANY START-UPS.
1.4.2.4. REVIEW OF THE ELECTRICAL WIRING AND PIPING CONNECTIONS.
1.4.2.5. ASSISTANCE WITH THE INTEGRATION OF THE NEW EQUIPMENT WITH THE EXISTING CENTRAL CONTROLS SYSTEM AS REQUIRED.
1.4.2.6. TECHNICAL SUPERVISION OF START-UP AND COMMISSIONING OF THE EQUIPMENT.
1.4.2.7. EQUIPMENT START-UP AND TEST BY PERSONNEL TRAINED AND CERTIFIED BY THE EQUIPMENT MANUFACTURER.
1.4.2.8. COMPLETE, SIGN AND SUBMIT ALL FORMS NECESSARY FOR ACCEPTANCE OF THE EQUIPMENT BY OWNER AND CONSULTANT.
1.4.2.9. SHOP DRAWING AND AUXILIARY DATA
1.4.2.10. OPERATOR TRAINING FOR OPERATING AND MAINTAINING THE EQUIPMENT.

1.4.3. THIS CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ALL WARRANTIES FOR ALL EQUIPMENT SUPPLIED BY THE OWNER AND COORDINATE WITH THE EQUIPMENT VENDOR AS REQUIRED.
1.4.4. IT IS THE SOLE RESPONSIBILITY OF THIS CONTRACTOR TO COORDINATE ALL SERVICES REQUIRED WITH THE EQUIPMENT VENDOR ABOVE. IF ADDITIONAL SUPPORT IS REQUIRED FROM THE VENDOR,

THIS CONTRACTOR SHALL BEAR ALL COSTS AND COORDINATE WITH THE EQUIPMENT VENDOR AS REQUIRED.

1.5. PERMITS, FEES, AND INSPECTIONS
1.5.1. APPLY FOR, OBTAIN, AND PAY FOR ALL PERMITS, LICENSES, INSPECTIONS, EXAMINATIONS, AND FEES REQUIRED FOR THE WORK PRIOR TO COMMENCEMENT OF CONSTRUCTION. INCLUDE ALL

SALES TAXES AND THE GST. BUILDING PERMIT HAS BEEN SUBMITTED TO THE TOWN OF WHITBY. THIS CONTRACTOR SHALL COORDIANTE AND BARE ALL COSTS ASSOCIATED WITH THE INSPECTIONS BY BUILDING

1.5.2. ARRANGE FOR INSPECTION OF ALL WORK BY THE AUTHORITIES HAVING JURISDICTION OVER THE WORK.
1.5.3. IN CASE OF CONFLICT, THE CODES TAKE PRECEDENCE OVER THE CONTRACT DOCUMENTS. IN NO INSTANCE REDUCE THE STANDARD OR SCOPE OF WORK OR INTENT ESTABLISHED BY THE

DRAWINGS AND SPECIFICATIONS BY APPLYING ANY OF THE CODES REFERRED TO HEREIN.
1.5.4. REQUEST IN WRITING FOR A COMPLETED ROUGH-IN AND FINAL INSPECTION OF THE MECHANICAL SYSTEMS. WHEN THE FINAL INSPECTION REQUEST IS MADE ALL DEFICIENCIES MUST BE COMPLETE,

BALANCING REPORTS SUBMITTED, SYSTEMS READY FOR OPERATION, EQUIPMENT HAS BEEN COMMISSIONED, OPERATING AND MAINTENANCE MANUALS SUBMITTED, ALL TAGS, CHARTS AND
NAMEPLATES COMPLETED, ALL FIXTURES AND EQUIPMENT CLEANED, SPARE PARTS PROVIDED, RECORD DRAWINGS COMPLETE, CONTROL SYSTEMS OPERATIONAL AND THE OWNER'S STAFF
INSTRUCTED IN ALL PHASES OF THE SYSTEM OPERATION.

1.6. CONTRACT DRAWINGS
1.6.1. THE DRAWINGS FOR MECHANICAL WORK ARE PERFORMANCE DRAWINGS, DIAGRAMMATIC, INTENDED TO CONVEY THE SCOPE OF WORK AND INDICATE GENERAL ARRANGEMENT AND APPROXIMATE

LOCATION OF EQUIPMENT, FIXTURES AND SYSTEMS RUNS. THE DRAWINGS DO NOT INTEND TO SHOW ARCHITECTURAL, INTERIOR DESIGN AND STRUCTURAL DETAILS.
1.6.2. DO NOT SCALE DRAWINGS. OBTAIN INFORMATION INVOLVING ACCURATE DIMENSIONS FROM DIMENSIONS SHOWN ON ARCHITECTURAL AND STRUCTURAL DRAWINGS, AND BY SITE MEASUREMENT.
1.6.3. MAKE, AT NO ADDITIONAL COST, ANY CHANGES, OR ADDITIONS TO MATERIALS, AND/OR EQUIPMENT NECESSARY TO ACCOMMODATE STRUCTURAL CONDITIONS (DUCTS AROUND BEAMS, COLUMNS,

ETC.)
1.6.4. ALTER, AT NO ADDITIONAL COST, THE LOCATIONS OF MATERIALS AND/OR EQUIPMENT AS DIRECTED THAT DO NOT NECESSITATE ADDITIONAL MATERIAL.
1.6.5. CONFIRM ON THE SITE THE EXACT LOCATION AND MOUNTING ELEVATION OF FIXTURES AS RELATED TO ARCHITECTURAL AND STRUCTURAL DETAILS.
1.6.6. RECORD SET OF DRAWINGS TO BE ALWAYS KEPT ON SITE AND CHANGES TO PIPING, DUCTWORK AND EQUIPMENT SHALL BE RECORDED ON SAME.

1.7. EXAMINATION OF SITE AND DOCUMENTATION
1.7.1. EXISTING SITE CONDITIONS AFFECTING THE WORK OF THIS TRADE SHALL BE REVIEWED PRIOR TO BID SUBMISSION. FAILURE TO DO SO SHALL NOT RELIEVE MECHANICAL TRADES OF FULL

CONTRACT RESPONSIBILITY. INCLUDE FOR ANY ALTERNATE ROUTING OF NEW OR REROUTING OF EXISTING SERVICES TO ACCOMMODATE ALL SITE CONDITIONS IN THE BID PRICE. DETERMINE
EXACT DIMENSIONS AND OTHER RESTRICTIVE CONDITIONS ON SITE, NOT FROM DRAWINGS.

1.7.2. PRIOR TO SUBMITTING BID, THE MECHANICAL TRADES SHALL REPORT ALL DISCREPANCIES TO THE CONSULTANT AND VERIFY THE LOCATIONS OF ALL EXISTING SERVICES THAT ARE BEING
EXTENDED AND THE ROUTING OF NEW SERVICES. REPORT ANY AMBIGUITIES, DISCREPANCIES, DEPARTURES FROM BUILDING BY-LAWS AND/OR FROM GOOD PRACTICE. ADDITIONAL PAYMENTS WILL
NOT BE MADE FOR EXTRA LABOUR OR MATERIAL NECESSARY DUE TO LOCATION OR NATURE OF BEAMS, JOISTS, WALLS, FURRED CEILINGS, OR FINISHES WITH WHICH CONTRACTOR SHOULD BE
FAMILIAR.

1.7.1. REUSE EXISTING MATERIALS AND EQUIPMENT WHEREVER POSSIBLE. PROVIDE NEW MATERIALS AND EQUIPMENT AS REQUIRED TO ENSURE A COMPLETE INSTALLATION.

1.8. PHASING AND SCHEDULING OF WORK
1.8.1. COMPLY WITH THE CONSTRUCTION SCHEDULE. INCLUDE THE COST OF PREMIUM TIME IN THE BID PRICE FOR WORK PROVIDED DURING NIGHTS, WEEKENDS, OR OTHER TIMES OUTSIDE NORMAL

WORKING HOURS, NECESSARY TO MAINTAIN ALL MECHANICAL SERVICES IN OPERATION AND TO MEET THE PROJECT SCHEDULE.
1.8.2. WHERE PROJECT PHASING IS REQUIRED, REFER TO THE PHASING PLAN(S) INCLUDED WITH THE DOCUMENTS. INCLUDE ALL COSTS ASSOCIATED WITH COMPLETING THE WORK IN SEQUENTIAL

PHASES AS OUTLINED IN THE PHASING PLAN(S).
1.8.3. REFER TO SEQUENCE OF CONSTRUCTION WORK IN THIS PACKAGE AND CONFIRM IT IS ACCEPTABLE PRIOR TO SUBMITTING A PRICE. ENSURE THAT AFTER-HOURS RATES ARE INCLUDED AS

APPROPRIATE. THIS IS A FULLY OPERATING FACILITY AND NEITHER SHUTDOWNS NOR DISRUPTIONS TO OPERATIONS CAN OCCUR. THIS CONTRACTOR SHALL COORDINATE THE WORK WITH
FACILITIES OPERATIONS AT LEAST 2 WEEKS BEFORE THE WORK IS TO COMMENCE.

1.8.4. THIS CONTRACTOR SHALL SUBMIT A WORKING PLAN UPON AWARD AND MAINTAIN THE PLAN UPDATED WITH A TWO-WEEK LOOK AHEAD SCHEDULE THROUGHOUT THE COURSE OF THE PROJECT AND
SHALL COORDINATE ALL ACCESS WITH THE OWNER.

1.8.5. ALL WORK RELATED TO THE INSTALLATION OF THE NEW WELD SHOP #4 FUME EXTRACTION AND VENTILATION SYSTEMS AND ASSOCIATED CONTROLS MUST BE COMPLETED,TESTED,
COMMISSIONED  BY AUGUST 19TH, 2026.

1.9. COORDINATION DRAWINGS
1.9.1. PREPARE DRAWINGS IN CONJUNCTION WITH ALL TRADES CONCERNED, SHOWING SLEEVES AND OPENINGS FOR PASSAGE THROUGH STRUCTURE, AND ALL INSERTS, EQUIPMENT BASES, AND

SUPPORTS, AND RELATE THESE TO SUITABLE GRID LINES AND ELEVATION DATUM.
1.9.2. WHEN REQUESTED, PROVIDE WEIGHTS OF MAJOR ITEMS OF EQUIPMENT.
1.9.3. PREPARE INTERFERENCE AND CO-ORDINATION DRAWINGS FOR ALL AREAS WHERE THE WORK OF THIS DIVISION COULD CONFLICT WITH AND/OR OBSTRUCT THE WORK OF OTHER TRADES AND/OR

OTHER SECTIONS OF THIS DIVISION. SUBMIT DRAWINGS FOR REVIEW BY THE CONSULTANT.

1.10. COORDINATION
1.10.1. CO-ORDINATE INSTALLATION OF NEW DUCTWORK, WELDING GAS PIPING,  TO SUIT INSTALLATION OF ALL OTHER COMPONENTS BEING INSTALLED IN CEILING SPACE OR EXTENDING INTO

CEILING SPACE. REVIEW DRAWINGS TO BECOME FAMILIAR WITH INSTALLATION REQUIREMENTS OF THESE COMPONENTS. PROBLEMS WITH INSTALLATION OF THESE COMPONENTS DUE TO
INSTALLATION OF NEW DUCTWORK, SPRINKLER AND PLUMBING LINES WILL RESULT IN THE CONTRACTOR HAVING TO RELOCATE NEW DUCTWORK, SPRINKLER, AND PLUMBING LINES AT THEIR OWN
COST.

1.10.2. CO-ORDINATE ARRANGEMENT, MOUNTING, AND SUPPORT OF MECHANICAL EQUIPMENT TO ALLOW RIGHT OF WAY FOR PIPING AND CONDUIT INSTALLED AT REQUIRED SLOPE.
1.10.3. CO-ORDINATE LOCATION OF ACCESS PANELS AND DOORS FOR MECHANICAL ITEMS THAT ARE BEHIND FINISHED SURFACES OR OTHERWISE CONCEALED. PROVIDE ACCESS DOORS AND PANELS TO

SUIT THE FINISH THAT IT WILL BE INSTALLED ONTO.
1.10.4. CO-ORDINATE SLEEVE SELECTION AND APPLICATION WITH SELECTION AND APPLICATION OF FIRESTOPPING.
1.10.5. CO-ORDINATE SIZES AND LOCATIONS OF REQUIRED CONCRETE PADS AND BASES TO SUPPORT MECHANICAL EQUIPMENT.

1.11. PRODUCT STANDARDS AND ALTERNATIVES
1.11.1. USE ONLY NEW MATERIALS, CAPITALS AND CODE APPROVED IN ACCORDANCE WITH ALL LAWS, REGULATIONS, AND AUTHORITIES HAVING JURISDICTION (AHJS).
1.11.2. ALL MATERIAL AND EQUIPMENT SHALL MEET OR EXCEED BASE BUILDING STANDARDS AND HAVE OWNER'S APPROVAL BEFORE ORDERING.
1.11.3. BASE BID PRICE ON EQUIPMENT SPECIFIED. SHOW ALTERNATIVE EQUIPMENT AND ITEMIZED COST SAVINGS WITH BID SUBMISSION.
1.11.4. EQUIPMENT SUBSTITUTIONS PROPOSED FOLLOWING AWARD OF CONTRACT WILL NOT BE CONSIDERED WITHOUT WRITTEN EXPLANATION.
1.11.5. THE QUALITY AND PERFORMANCE CHARACTERISTICS OF SUBSTITUTED PRODUCT SHALL BE EQUIVALENT IN ALL RESPECTS TO THE SPECIFIED PRODUCT. SUBSTITUTION OF ANY PRODUCT OTHER

THAN SPECIFIED MUST ASSURE NO DEVIATION BELOW THE STATED CAPACITIES, AIR FLOW RATE, HEAT TRANSFER RATE, FILTRATION EFFICIENCY AND AIR MIXING QUALITY. POWER REQUIREMENTS
MUST NOT BE EXCEEDED AND, WHERE SPECIFICALLY DEFINED, SOUND POWER LEVELS MUST NOT BE EXCEEDED. EQUIPMENT WEIGHT AND SPACE REQUIREMENTS SHALL NOT BE IN EXCESS OF
THOSE ALLOWED IN THE DESIGN. APPLICATIONS FOR "EQUAL" OR "ALTERNATE" MUST ADDRESS THESE FACTORS.

1.11.6. WHERE NO OTHER ACCEPTABLE MANUFACTURERS ARE INDICATED, PROVIDE THE EXACT MAKE SPECIFIED. REQUESTS FOR ACCEPTANCE OF MANUFACTURERS NOT LISTED MUST BE SUBMITTED
NOT LESS THAN SEVEN WORKING DAYS PRIOR TO CLOSING DATE OF THE TENDER AND SUBMISSIONS MUST BEAR PROOF OF ACCEPTANCE BY THE CONSULTANT IF USED IN THE TENDER.

1.11.7. ALL SUBSTITUTE PRODUCTS SHALL BE REVIEWED BY THE CONSULTANTS; DO NOT PROCEED WITH SUBSTITUTED EQUIPMENT WITHOUT CONSULTANT'S WRITTEN AUTHORIZATION. REVISE RECORD
DRAWINGS, INCORPORATING ALTERNATES AND/OR SUBSTITUTES AND ALL RELATED CHANGES.

1.11.8. ANY ADDITIONAL COSTS INCURRED BY AFFECTED TRADES FOR SUBSTITUTED EQUIPMENT SHALL BE BORNE BY THE MECHANICAL TRADES WITHOUT ADDITIONAL COMPENSATION.

1.12. RIGHTS RESERVED
1.12.1. RIGHTS ARE RESERVED TO FURNISH ANY ADDITIONAL DETAIL DRAWINGS, WHICH IN THE JUDGEMENT OF THE CONSULTANT MAY BE NECESSARY TO CLARIFY THE WORK, AND SUCH DRAWINGS

SHALL FORM A PART OF THIS CONTRACT.

1.13. EXPEDITING AND DELIVERY
1.13.1. PROVIDE NEW MATERIAL AND EQUIPMENT AS SPECIFIED AND TO THE ACCEPTANCE OF THE CONSULTANT. MANUFACTURER'S NAMES ARE LISTED TO SET A STANDARD OF QUALITY, PERFORMANCE,

CAPACITY, APPEARANCE, AND SERVICEABILITY.
1.13.2. WHERE NO OTHER ACCEPTABLE MANUFACTURERS ARE INDICATED, PROVIDE THE EXACT MAKE SPECIFIED. REQUESTS FOR ACCEPTANCE OF MANUFACTURERS NOT LISTED MUST BE SUBMITTED

NOT LESS THAN SEVEN WORKING DAYS PRIOR TO CLOSING DATE OF THE TENDER AND SUBMISSIONS MUST BEAR PROOF OF ACCEPTANCE BY THE CONSULTANT IF USED IN THE TENDER.

1.14. SUPERINTENDENCE
1.14.1. MAINTAIN AT THE JOB SITE, AT ALL TIMES, QUALIFIED PERSONNEL AND SUPPORTING STAFF, WITH PROVEN EXPERIENCE IN ERECTING, SUPERVISING, TESTING AND ADJUSTING PROJECTS OF

COMPARABLE NATURE AND COMPLEXITY.

1.15. SKILLFULNESS
1.15.1. INSTALL EQUIPMENT, PIPING, DUCTWORK, AND CABLES IN A SKILLFUL MANNER TO PRESENT A NEAT APPEARANCE TO FUNCTION PROPERLY TO THE SATISFACTION OF THE CONSULTANT. INSTALL

RUNS PARALLEL AND PERPENDICULAR TO BUILDING LINES, IN CHASES, BEHIND FURRING OR ABOVE CEILINGS, WHERE SUCH CONCEALMENT IS POSSIBLE. IN AREAS WHERE SYSTEMS ARE TO BE
EXPOSED INSTALL NEATLY AND GROUP TO PRESENT A TIDY APPEARANCE.

1.15.2. INSTALL EQUIPMENT AND APPARATUS REQUIRING MAINTENANCE, ADJUSTMENT OR EVENTUAL REPLACEMENT WITH DUE ALLOWANCE THEREFORE.
1.15.3. INCLUDE IN THE WORK ALL REQUIREMENTS OF MANUFACTURERS SHOWN ON THE SHOP DRAWINGS OR MANUFACTURERS INSTALLATION INSTRUCTIONS.
1.15.4. REPLACE WORK UNSATISFACTORY TO THE CONSULTANT WITHOUT EXTRA COST.
1.15.5. MAKE PROVISION TO ACCOMMODATE FUTURE PLANT AND EQUIPMENT INDICATED ON DRAWINGS.
1.15.6. PROTECT FROM DAMAGE ALL EQUIPMENT DELIVERED TO THE SITE AND DURING INSTALLATION. ANY DAMAGE OR MARKING OF FINISHED SURFACES SHALL BE MADE GOOD TO THE SATISFACTION OF

THE CONSULTANT.
1.15.7. THE CONTRACTOR AND ALL SUB-TRADES ARE RESPONSIBLE TO REPAIR OR REPLACE ANY ITEM DAMAGED WHILE PERFORMING WORK OUTLINED IN THIS CONTRACT.

1.16. NOISE AND VIBRATION
1.16.1. MECHANICAL EQUIPMENT IS TO OPERATE WITHOUT OBJECTIONABLE NOISE OR VIBRATION. IF, IN THE OPINION OF THE CONSULTANT, THE EQUIPMENT OPERATES WITH EXCESSIVE NOISE OR

VIBRATION, THEN THE EQUIPMENT MUST BE REPLACED, OR NOISE OR VIBRATION ELIMINATED.
1.16.2. CONNECTIONS TO NOISE-PRODUCING AND VIBRATING EQUIPMENT MUST BE MADE WITH FLEXIBLE CONNECTION. REFER TO DETAILS FOR MORE INFORMATION.
1.16.3. VIBRATION ISOLATORS ARE TO BE PROVIDED WHERE INDICATED OR REQUIRED.

1.17. INTERRUPTION OF SERVICES
1.17.1. COMPLY WITH OWNER'S REQUIREMENTS FOR SYSTEM PLANNED INTERRUPTION TO EXISTING SERVICES. INTERRUPTION OF SERVICE MUST OCCUR AT THE TIMES AND FOR THE DURATION

STIPULATED BY THE OWNER. CARRY OUT ALL PREPARATORY WORK, MEASUREMENTS, AND SIMILAR, WITHOUT INTERRUPTIONS OF EXISTING SERVICES.
1.17.2. ARRANGE WITH OWNER FOR NECESSARY SHUTDOWNS OF ALL SYSTEMS AND INCLUDE ALL OVERTIME COSTS IN THE BID PRICE FOR TIE-INS AND WORK WITHIN OPERATING SPACES TO BE

COMPLETED ON WEEKENDS AND AT OTHER TIMES SUITABLE TO OWNER AND OTHER OCCUPANTS.
1.17.3. ALLOW FOR HOT TAPPING WHEN POSSIBLE AND FREEZING OF PIPING WHEN HOT TAPPING IS NOT POSSIBLE TO MINIMIZE DOWNTIME TO FACILITY OPERATIONS. ALLOW FOR THE INSTALLATION OF

ADDITIONAL SHUT-OFF VALVES AS/IF REQUIRED TO MINIMIZE DOWNTIME TO BUILDING OPERATIONS.

1.18. CLEANING & PROTECTION
1.18.1. DURING CONSTRUCTION, KEEP SITE REASONABLY CLEAR OF RUBBISH AND WASTE MATERIAL RESULTING FROM WORK. CLEAN THE WORK AREA ON A DAILY BASIS.
1.18.2. AFTER COMPLETION OF THE WORK, REMOVE RUBBISH AND DEBRIS FROM THE SITE, ARRANGE AND PAY FOR DISPOSAL OF ALL WASTE MATERIALS. REPAIR ANY DAMAGE CAUSED. CLEAN ALL

POLISHED, PAINTED AND MAKE PLATED WORK BRIGHT.
1.18.3. LEAVE SYSTEMS OPERATING AND PREMISES IN GOOD ORDER WORKING. CLEAN AREAS TO ACCEPTANCE OF THE OWNER.
1.18.4. CARRY OUT ADDITIONAL CLEANING OPERATING OF SYSTEMS AS SPECIFIED IN OTHER SECTIONS OF THE SPECIFICATION.
1.18.5. PROTECT ALL AREAS OF EXISTING BUILDING, INCLUDING BUT NOT LIMITED TO WALLS, FLOORS, CEILINGS, ELEVATORS, ROOFS, FURNITURE, EQUIPMENT, ETC. DURING CONSTRUCTION FROM

DAMAGE AND DEBRIS.

1.19. COMPLETION
1.19.1. CONSULTANT'S FINAL INSPECTION IS IMPERATIVE. CONTRACTOR SHALL CONTACT THE CONSULTANT AND THE OWNER'S REPRESENTATIVE TO ARRANGE FOR A FINAL INSPECTION AT SUBSTANTIAL

COMPLETION OF MECHANICAL WORK.
1.19.2. SHOULD MECHANICAL WORK BE COVERED UP AT THE TIME OF THE FINAL INSPECTION, INCLUDING SERVICES ENCLOSED BEHIND FINISHED DRYWALL, ABOVE FINISHED CEILINGS, OR CONCEALED BY

FINISHED MILLWORK, THE MECHANICAL TRADES SHALL ARRANGE FOR THE WORK TO BE EXPOSED TO COMPLETE THE INSPECTION.
1.19.3. WHEN THE FINAL INSPECTION REQUEST IS MADE ALL DEFICIENCIES MUST BE COMPLETE, BALANCING REPORTS SUBMITTED, SYSTEMS READY FOR OPERATION, EQUIPMENT HAS BEEN

COMMISSIONED, OPERATING AND MAINTENANCE MANUALS SUBMITTED, ALL TAGS, CHARTS AND NAMEPLATES COMPLETED, ALL FIXTURES AND EQUIPMENT CLEANED, SPARE PARTS PROVIDED,
RECORD DRAWINGS COMPLETE, CONTROL SYSTEMS OPERATIONAL AND THE OWNER'S STAFF INSTRUCTED IN ALL PHASES OF THE SYSTEM OPERATION.

1.19.4. THE MECHANICAL WORK WILL NOT BE CONSIDERED SUBSTANTIALLY PERFORMED UNTIL COMPLETION OF AIR AND WATER BALANCING, EVEN IF UNDERTAKEN BY SEPARATE CONTRACT FROM THE
MECHANICAL TRADES.

1.19.5. ON COMPLETION OF WORK, PRESENT TO THE OWNER A FINAL UNCONDITIONAL CERTIFICATE OF APPROVAL FROM THE AUTHORITIES HAVING JURISDICTION (AHJS).

1.20. INSTRUCTION TO OWNER
1.20.1. INSTRUCT THE OWNER'S REPRESENTATIVES IN ALL ASPECTS OF THE OPERATION OF SYSTEMS AND EQUIPMENT.
1.20.2. ARRANGE FOR AND PAY FOR SERVICES OF SERVICE ENGINEERS AND OTHER MANUFACTURERS' REPRESENTATIVES REQUIRED FOR INSTRUCTION ON SPECIALIZED PORTIONS OF THE INSTALLATION.
1.20.3. SUBMIT TO THE CONSULTANT AT THE TIME OF FINAL INSPECTION A COMPLETE LIST OF SYSTEMS STATING FOR EACH SYSTEM:

1.20.3.1. DATE INSTRUCTIONS WERE GIVEN TO THE OWNER'S STAFF.
1.20.3.2. DURATION OF INSTRUCTION.
1.20.3.3. NAME OF PERSONS INSTRUCTED.
1.20.3.4. OTHER PARTIES PRESENT (MANUFACTURER'S REPRESENTATIVE, CONSULTANTS, ETC.).

1.20.4. SIGNATURES OF THE OWNER'S STAFF STATING THAT THEY PROPERLY UNDERSTOOD THE SYSTEM INSTALLATION, OPERATION, AND MAINTENANCE REQUIREMENTS.

1.21. ADDITIONAL WORK
1.21.1. BEFORE PROCEEDING WITH ANY CHANGES, SUBMIT FOR REVIEW AND APPROVAL BY THE CONSULTANT; APPROVAL SHALL COME IN THE FORM OF A CHANGE ORDER SIGNED BY THE OWNER.
1.21.2. CHANGE QUOTATIONS SHALL BE SUBMITTED COMPLETE WITH AN ITEMIZED COST BREAKDOWN OF ALL MATERIALS, EQUIPMENT AND LABOUR COSTS ASSOCIATED WITH EACH SUBMISSION FOR

ADDITIONAL OR DELETED WORK. FAILURE TO PROVIDE WILL RESULT IN REJECTION.
1.21.3. ALL MECHANICAL CHANGE NOTICES SHALL BE PRICED USING MECHANICAL LABOUR UNIT COSTS IN ACCORDANCE WITH MECHANICAL CONTRACTORS ASSOCIATION OF AMERICA (MCAA) LABOR

ESTIMATING MANUAL.
1.21.4. THE MARK-UP FOR OVERHEAD AND PROFIT SHALL BE LIMITED TO AND BE CALCULATED [PER DIVISION 1 SPECIFICATIONS] [AS FOLLOWS;
1.21.5. WORK CARRIED OUT BY THE TRADE CONTRACTOR OR TRADE SUBCONTRACTOR: 10%  OVERHEAD AND PROFIT COMBINED.
1.21.6. TRADE CONTRACTOR'S OVERHEAD AND PROFIT ON TRADE SUBCONTRACTOR'S WORK: 5% OVERHEAD AND PROFIT COMBINED.
1.21.7. THE CUMULATIVE TOTAL PERCENTAGE FOR OVERHEAD AND PROFIT CHARGED BY THE TRADE CONTRACTOR, TRADE SUBCONTRACTOR AND OTHERS SHALL NOT EXCEED 20% OF THE CUMULATIVE

TOTAL VALUE OF SUCH CHANGE IN THE WORK, NET OF OVERHEAD AND PROFIT.

1.22. COMMISSIONING
1.22.1. CONTRACTOR SHALL PROVIDE COMMISSIONING FOR ALL THE NEW AND MODIFIED EQUIPMENT AS PART OF THE WORK.
1.22.2. TEST AND DEMONSTRATE ALL AUTOMATIC EQUIPMENT IS OPERATING AS PER SEQUENCE OF OPERATION (EXAMPLE: TEST BOILER CONTROLS PACKAGE AND ASSOCIATED CIRCULATING PUMP

INTERFACE AS AN INTEGRATED SYSTEM).
1.22.3. PROVIDE ON-SITE TRAINING INSTRUCTION TO THE OWNER OF THE PROPER OPERATION AND MAINTENANCE OF ALL MECHANICAL EQUIPMENT INSTALLED FOR A MINIMUM OF TWO 4-HOUR SESSIONS

(TOTAL 8 HOURS.
1.22.4. A COMMISSIONING AGENT (MARITECH) HAS BEEN RETAINED BY THE OWNER  TO PROVIDE COMMISSIONING SERVICES. THIS CONTRACTOR SHALL COORDINATE WITH THE AGENT AND BE AVAILABLE

TO ASSIST AND OPERATE EQUIPMENT DURING COMMISSIONING.
1.22.5. PRESSURE TESTING:

1.22.5.1. DO NOT INSULATE PIPING SYSTEMS UNTIL PRESSURE TESTING HAS BEEN COMPLETED, AND PROVEN TIGHT. SHOULD LEAKS DEVELOP IN ANY PART OF THE PIPING SYSTEM, REMOVE, AND
REPLACE DEFECTIVE SECTIONS, FITTINGS, AND OTHER PIPING SYSTEM ANCILLARIES.

1.22.5.2. FLUSHING AND TESTING SHALL BE COMPLETED PRIOR TO CONNECTION INTO BUILDING SYSTEM.
1.22.5.3. HYDROSTATICALLY TEST PIPING AT NOT LESS THAN 1.5 TIMES WORKING PRESSURE OF FINAL SYSTEM, BUT NOT LESS THAN 75 PSI (520 KPA), FOR A PERIOD OF NOT LESS THAN 12 HOURS

WITHOUT PUMPING.
1.22.5.4. TEST PIPING SYSTEM IN SECTIONS AS REQUIRED BY THE PROGRESS OF WORK.
1.22.5.5. TEST GAS PIPING IN ACCORDANCE WITH CGA STANDARD AND AUTHORITIES HAVING JURISDICTION (AHJS).

1.22.6. EXISTING EQUIPMENT:
1.22.6.1. VERIFY WITH BUILDING PROPERTY MANAGER THAT EXISTING EQUIPMENT AND CONTROLS ARE MAINTAINED AND OPERATING AS ORIGINALLY DESIGNED.

1.22.7. TERMINAL UNITS:
1.22.7.1. VERIFY THAT FILTERS, COILS, AND NOZZLES ARE CLEAN, AIR IS BALANCED,
1.22.7.2. CALIBRATE AND CHECK ALL TERMINAL UNIT CONTROLS AND ENSURE THEY ARE OPERATING AS INTENDED.
1.22.7.3. REPAIR AND CLEAN ALL TERMINAL UNITS.

1.22.8. LIFE SAFETY INTEGRATED SYSTEMS TESTING (IST):
1.22.8.1. INTEGRATED SYSTEMS TESTING (IST) IS REQUIRED BY THE ONTARIO BUILDING CODE (OBC) TEST VERIFY THE FUNCTIONALITY OF ALL LIFE SAFETY SYSTEMS PROVIDED BY MULTIPLE DESIGN

CONSULTANT AND CONSTRUCTION TRADE DISCIPLINES; SUCCESSFUL COMPLETION OF IST IS REQUIRED PRIOR TO CERTIFICATION FOR BUILDING OCCUPANCY.
1.22.8.2. IST SHALL INCLUDE CONFIRMATION OF INTEGRATED SYSTEMS OPERATION PROVING FIRE ALARM SIGNALING, FIRE SUPPRESSION, SMOKE CONTROL (PRESSURIZATION), SMOKE EXHAUST, OR

OTHER LIFE SAFETY MEASURES AS MAY BE REQUIRED BY THE DESIGN IN RESPONSE TO A FIRE CONDITION.
1.22.8.3. IST MUST BE CONDUCTED IN ACCORDANCE WITH THE REQUIREMENTS OF ULC-S1001 “INTEGRATED SYSTEMS TESTING OF FIRE PROTECTION AND LIFE SAFETY SYSTEMS.”

1.22.9.COMMISSIONING REPORT:
1.22.9.1. PROVIDE A COMMISSIONING REPORT THAT INCLUDES A DESCRIPTION OF ALL COMMISSIONING ACTIVITIES UNDERTAKEN AND THE RESULTS THEREOF. COMMISSIONING REPORT SHALL BE IN A

FORMAT ACCEPTABLE TO THE CONSULTANT.
1.22.9.2.        PROVIDE RECORD DATA OF TEST RESULTS TO THE CONSULTANT FOR REVIEW. INCLUDE A COPY OF ALL THE TEST RESULTS IN THE COMMISSIONING REPORT.

1.23. WARRANTY
1.23.1. SUBMIT WRITTEN WARRANTY TO OWNER COVERING REMEDY OF DEFECTS IN WORK AT COMPLETION OF WORK. SUBMIT SIMILAR WRITTEN WARRANTY FOR ONE (1) YEAR FROM DATE OF

SUBSTANTIAL PERFORMANCE FOR ANY PART OF WORK ACCEPTED BY OWNER.
1.23.2. REPAIR AND/OR REPLACE ANY SUCH DEFECTS WHICH APPEAR IN WORK WITHIN WARRANTY PERIOD WITHOUT ADDITIONAL EXPENSE TO OWNER; ORDINARY WEAR AND TEAR AND WILFUL DAMAGE

BY, OR CARELESSNESS OF OWNER'S STAFF OR AGENTS EXCEPTED. WHERE SUCH DEFECTS OCCUR, BE RESPONSIBLE FOR COSTS INCURRED IN MAKING DEFECTIVE WORK GOOD, INCLUDES REPAIR
OR REPLACEMENT OF BUILDING FINISHES, OTHER MATERIALS, OR DAMAGE TO OTHER EQUIPMENT CAUSED BY SUCH DEFECTS, OR BY SUBSEQUENT REPLACEMENT OR REPAIRS.

1.23.3. DURING THE ONE-YEAR WARRANTY PERIOD, THE MECHANICAL TRADES SHALL RESPOND TO THE SITE ON A 24 HOUR "CALL OUT" PERIOD WHEREBY AT ANY TIME OF DAY OR NIGHT APPROPRIATE
TRADES SHALL ATTEND TO ALL FAULTS AND COMPLAINTS, REMEDY ALL DEFECTS, REPLACE ALL MALFUNCTIONING ITEMS, AND MAINTAIN THE COMPLETE INSTALLATION IN A CLEAN AND TIDY
CONDITION TO THE SATISFACTION OF THE CONSULTANT.

1.23.4. THIS CONTRACTOR SHALL PROVIDE ALL WARRANTIES FOR EQUIPMENT SUPPLIED BY THE OWNER.

2. PART 2 - DEMOLITION

2.1. DEMOLITION WORK WILL BE EXECUTED IN ACCORDANCE WITH THE LATEST EDITION OF:
2.1.1. CAN/CSA-S350-M1980 CODE OF PRACTICE FOR SAFETY IN DEMOLITION OF STRUCTURES;
2.1.2. OCCUPATIONAL HEALTH & SAFETY ACT;
2.1.3. ONTARIO BUILDING CODE;
2.1.4. ONTARIO FIRE CODE.

2.2. VISIT THE SITE, EXAMINE THE EXISTING CONDITIONS, AND BECOME FAMILIAR WITH THE EXTENT OF THE NECESSARY REMOVAL, RELOCATION, RECONNECTING, AND REROUTING OF MECHANICAL
EQUIPMENT AND SERVICES AS NECESSARY FOR THE COMPLETION OF THE PROJECT. THE DRAWINGS INDICATE THE APPROXIMATE LOCATIONS OF SERVICES AS FAR AS THESE ARE KNOWN.
IMMEDIATELY ADVISE CONSULTANT IN WRITING WHEN UNKNOWN SERVICES ARE ENCOUNTERED.

2.3. REVIEW AND CONFIRM WITH THE ARCHITECT/DESIGNER'S DRAWINGS FOR THE COMPLETE EXTENT OF DEMOLITION AND ALTERATION.
2.4. ENSURE THAT ALL MECHANICAL, LIFE SAFETY SERVICES, AND SERVICES FOR EXISTING EQUIPMENT IN AREAS OUTSIDE THE AREAS OF THIS WORK ARE REQUIRED TO REMAIN IN SERVICE, UNLESS

OTHERWISE APPROVED BY THE OWNER.
2.5. USE ONLY THOSE EXISTING ENTRANCES AND STAIRS DESIGNATED BY THE OWNER FOR ACCESS TO THE EGRESS FROM THE EXISTING BUILDINGS AND VARIOUS FLOORS WHEN WORK OF THIS

CONTRACT IS TO BE CARRIED OUT. NO TRAFFIC THROUGH OTHER AREAS OF THE BUILDING WILL BE PERMITTED WITHOUT THE PRIOR CONSENT OF THE OWNER. PROTECT WALLS OF PASSENGER
ELEVATORS TO APPROVAL OF OWNER PRIOR TO USE. ACCEPT LIABILITY FOR DAMAGE, SAFETY OF EQUIPMENT AND OVERLOADING OF EXISTING EQUIPMENT.

2.6. REMOVE AND REPLACE ANY MECHANICAL EQUIPMENT ON WALLS OR CEILINGS THAT WILL BE DEMOLISHED AND REBUILT.
2.7. DISCONNECT, CAPPING AND MAKE-SAFE ALL GAS, WATER, SEWER, STORM AND OTHER SERVICES AFFECTED BY THE WORK BEING DEMOLISHED.
2.8. PACKAGE AND TURN-OVER ANY OWNER SUPPLIED EXISTING EQUIPMENT, MATERIALS AND ASSOCIATED CONTROLS THAT IS REMOVED OR UNUSED UNDER THIS CONTRACT.
2.9. BE RESPONSIBLE AND PAY FOR ANY DAMAGE TO THE BASE BUILDING INCURRED BY WORK OF THIS DIVISION, OR REPAIR TO THE SATISFACTION OF THE CONSULTANT
2.10. CARRY OUT THE WORK WITH MINIMUM OF NOISE, DUST, AND DISTURBANCE.
2.11. ENSURE THAT ALL EXISTING EQUIPMENT WHICH ARE TO BE REUSED AND/OR RELOCATED IS THOROUGHLY INSPECTED AND REFURBISHED TO ENSURE CORRECT OPERATION WHEN PUT BACK INTO

SERVICE.
2.12. INCLUDE IN THE BID PRICE FOR ALL SHIPPING AND PLACEMENT IN A DESIGNATED ON-SITE STORAGE LOCATION.

3. PART 3- BASIC MATERIALS AND METHODS

3.1. EXISTING AND NEW EQUIPMENT
3.1.1. REUSE EXISTING MATERIALS AND EQUIPMENT WHEREVER POSSIBLE. PROVIDE NEW MATERIALS AND EQUIPMENT AS REQUIRED TO ENSURE A COMPLETE INSTALLATION. ALL EXISTING EQUIPMENT,

MATERIALS AND ASSOCIATED CONTROLS NOT USED IN THIS CONTRACT SHALL BE PACKAGED AND TURNED OVER TO THE OWNER. INCLUDE IN THE TENDER FOR ALL SHIPPING AND PLACEMENT IN A
DESIGNATED ON-SITE STORAGE LOCATION. REMOVE ANY EQUIPMENT OR MATERIAL NOT WANTED BY THE OWNER FROM THE SITE.

3.1.2. EXISTING EQUIPMENT: VERIFY WITH BUILDING PROPERTY MANAGER THAT EXISTING EQUIPMENT AND CONTROLS ARE MAINTAINED AND OPERATING AS ORIGINALLY DESIGNED.
3.1.3. ALL EXISTING EXTERNAL DUCT INSULATION TO BE INSPECTED AND REPAIRED AS REQUIRED.
3.1.4. WHERE SPECIFIED, INSTALL ALL EQUIPMENT PROVIDED BY OWNER. RECEIVE, STORE, INSTALL EQUIPMENT, AND ACCEPT FULL RESPONSIBILITY FOR ITS CORRECT OPERATION.
3.1.5. PRIOR TO OPERATING ANY EXISTING OR NEW EQUIPMENT DURING ANY STAGE OF CONSTRUCTION, APPROVAL FROM THE OWNER AND CONSULTANT MUST BE RECEIVED IN WRITING.
3.1.6. ALL POWER WIRING AND EQUIPMENT STARTERS FOR MECHANICAL EQUIPMENT AND ASSOCIATED DEVICES INCLUDING CONNECTIONS SHALL BE PROVIDED UNDER THE ELECTRICAL CONTRACT,

DIVISION 26, UNLESS NOTED OTHERWISE IN THE SPECIFICATION. CONFIRM THE POWER CHARACTERISTICS ON SITE PRIOR TO PROCESSING SHOP DRAWINGS AND ORDERING EQUIPMENT. ALL
CONTROL WIRING, LINE, OR LOW VOLTAGE SHALL BE BY THIS CONTRACTOR.

3.1.7. WHERE THE DRAWINGS INDICATED EQUIPMENT TO BE FURNISHED BY THE OWNER, OR BY TRADES OUTSIDE OF THIS CONTRACT, PROVIDE MECHANICAL ROUGH-IN FOR EACH UNIT PURSUANT TO ITS
SHOP DRAWINGS, AND MAKE FINAL CONNECTIONS AND OTHER MECHANICAL FACILITIES FOR A COMPLETE INSTALLATION.

3.1.8. PROVIDE ALL RIGGING AS MAY BE REQUIRED FOR ALL SYSTEM MATERIALS AND EQUIPMENT. PROVIDE ALL REQUIRED SUPPLEMENTARY STEEL SUPPORTS NECESSARY FOR MOUNTING OR HANGING
EQUIPMENT. EQUIPMENT BEING SUSPENDED FROM THE FLOOR STRUCTURE, OR SUPPORTED FROM OR ON THE ROOF, WITH A WEIGHT GREATER THAN 500 POUNDS, SHALL HAVE SUPPORTS
REVIEWED BY A STRUCTURAL CONSULTANT. ALL REQUIRED STRUCTURE AS RECOMMENDED BY THE CONSULTANT, SHALL BE INCLUDED IN THE TENDER.

3.2. MATERIALS AND CONNECTIONS TO EQUIPMENT FURNISHED BY OTHERS
3.2.1. WHERE MATERIALS ARE FURNISHED BY OTHERS FOR INSTALLATION UNDER THIS DIVISION, THE SUB-CONTRACTOR SHALL NOTIFY THE SUPPLIER OF DATES THEY WILL BE READY FOR DELIVERY AS

SPECIFIED IN THE GENERAL CONDITIONS. THE SUB-CONTRACTOR SHALL RECEIVE, UNLOAD, HANDLE, STORE, PROTECT AND INSURE THE MATERIAL UNTIL READY FOR ACTUAL INSTALLATION. UPON
RECEIPT OF MATERIAL FURNISHED BY OTHERS, THE SUB-CONTRACTOR SHALL SPOT-CHECK OR CHECK THE ENTIRE SHIPMENT AND PROMPTLY ADVISE THE CONSULTANT IN WRITING OF ANY
DAMAGE AND/OR MISSING COMPONENTS. ANY MATERIAL WHICH IS SUBSEQUENTLY LOST OR DAMAGED DUE TO NEGLIGENCE ON THE PART OF THE SUB-CONTRACTOR SHALL BE PROMPTLY
REPLACED (OR REPAIRED TO THE SATISFACTION OF THE OWNER) AT THE SUB-CONTRACTOR'S EXPENSE.

3.2.2. WHERE THE DRAWINGS INDICATED EQUIPMENT TO BE FURNISHED BY OTHERS, PROVIDE MECHANICAL ROUGH-IN FOR EACH UNIT PURSUANT TO ITS SHOP DRAWINGS, AND MAKE FINAL
CONNECTIONS AND OTHER MECHANICAL FACILITIES FOR A COMPLETE INSTALLATION.

3.3. TEMPORARY FILTERS
3.3.1. COVER OPEN END OF ALL BASE BUILDING RETURN AIR OPENINGS INCLUDING REGISTERS, RETURN OR EXHAUST AIR DUCTS WHICH ARE TO REMAIN OPERATIONAL DURING CONSTRUCTION WITH 1”

(25MM) THICK FILTER MEDIA SECURED BY METAL BAND PULLED TIGHT AROUND DUCT.
3.3.2. FILTERS SHALL BE REPLACED WEEKLY.
3.3.3. REMOVE FILTERS UPON CONSTRUCTION COMPLETION.
3.3.4. MAINTAIN THIS CONDITION UNTIL PLASTERING, DRYWALL AND OTHER FINISHING OPERATIONS ARE COMPLETE.

3.4. EQUIPMENT HANGERS AND SUPPORTS
3.4.1. PROVIDE ANY ADDITIONAL STRUCTURAL STEEL CHANNELS, ANGLES, INSERTS, BEAM CHAMPS AND SIMILAR ACCESSORIES REQUIRED FOR HANGING OR SUPPORTING EQUIPMENT.   ALL NEW AND

RELOCATED EXISTING SERVICES AND EQUIPMENT MUST BE SUPPORTED FROM THE BUILDING STRUCTURE.  DESIGN STEEL TO SUPPORT AND DISTRIBUTE OPERATING AND STATIC LOADS.  ALL
DRILLING, APPROVED TYPE INSERTS AND HANGERS SHALL BE INCLUDED.

3.4.2. SUPPORT SUSPENDED EQUIPMENT FROM THE BOTTOM OR FROM MANUFACTURER'S DESIGNATED SUSPENSION POINTS.  SUPPORT TANKS AND SIMILAR EQUIPMENT WITH ADEQUATE BEAM
STRENGTH BY SADDLES WITH CURVATURE TO MATCH THE EQUIPMENT.  CONTINUOUSLY SUPPORT ALL OTHER EQUIPMENT.

3.4.3. AUXILIARY STRUCTURAL MEMBERS SHALL BE INCLUDED AND INSTALLED WHERE REQUIRED TO ACCOMMODATE HANGERS.
3.4.4. PROVIDE BASE SUPPORTS FOR ALL PIPE RISERS.
3.4.5. FABRICATE STEEL SUPPORTS IN CONTACT WITH WATER OR HUMIDITY CONDITIONS FROM MATERIALS HAVING APPROVED CORROSION RESISTANCE OR GALVANIZE AFTER FABRICATION OR BRUSH

WELDS CLEAN AND APPLY A PRIME COAT OF RUST INHIBITING PAINT.
3.4.6. ALL SUPPORTS SHALL BE CONNECTED TO THE TOP OF JOISTS AND BEAMS WHERE APPLICABLE.
3.4.7. SUSPENSION FROM METAL DECK IS NOT ALLOWED.
3.4.8. SUSPENDING ONE HANGER FROM ANOTHER IS NOT PERMITTED.

3.5. PIPE HANGERS AND SUPPORTS
3.5.1. ALL NEW AND RELOCATED EXISTING SERVICES MUST BE SUPPORTED FROM THE BUILDING STRUCTURE. ALL DRILLING, APPROVED TYPE INSERTS AND HANGERS SHALL BE INCLUDED.
3.5.2. FOLLOW REQUIREMENTS FOR EQUIPMENT HANGARS AND SUPPORTS AS MODIFIED BY THIS ARTICLE.
3.5.3. FOR INSULATED PIPE, SIZE HANGER OR SUPPORT TO SUIT DIAMETER OF INSULATED PIPE AND INSTALL HANGER OR SUPPORT ON OUTSIDE OF INSULATION AND INSULATION FINISH.
3.5.4. UNLESS OTHERWISE SHOWN OR SPECIFIED, HANGERS FOR SUSPENDED PIPE LESS THAN OR EQUAL TO 1” (25MM) ARE TO BE CLEVIS TYPE OR ADJUSTABLE RING TYPE, AND HANGERS FOR

SUSPENDED PIPE GREATER THAN OR EQUAL TO 1½" (40MM) ARE TO BE ADJUSTABLE CLEVIS TYPE.
3.5.5. SPACE HANGERS AND SUPPORTS IN ACCORDANCE WITH FOLLOWING:

3.5.5.1. CAST IRON PIPE - HANG OR SUPPORT AT EVERY JOINT WITH MAXIMUM 8'-0” (2.4M) SPACING;
3.5.5.2. PLASTIC PIPE - CONFORM TO  PIPE MANUFACTURER'S RECOMMENDED SUPPORT SPACING;
3.5.5.3. STEEL PIPE AND COPPER PIPING - HANG OR SUPPORT AT SPACING IN ACCORDANCE WITH FOLLOWING SCHEDULE:

3.5.6. WHERE PIPES CHANGE DIRECTION, EITHER HORIZONTALLY OR VERTICALLY, PROVIDE A HANGER OR SUPPORT ON HORIZONTAL PIPE NOT MORE THAN 12” (300MM) FROM ELBOW, AND WHERE PIPES
DROP FROM TEE BRANCHES, SUPPORT TEES IN BOTH DIRECTIONS NOT MORE THAN 2” (50MM) ON EACH SIDE OF TEE.

3.5.7. WHEN PIPES WITH SAME SLOPE ARE GROUPED AND A COMMON HANGER OR SUPPORT IS USED, SPACE HANGER OR SUPPORT TO SUIT SPACING REQUIREMENT OF SMALLEST PIPE IN GROUP AND
SECURE PIPES IN PLACE ON COMMON HANGER OR SUPPORT.

3.5.8. UNLESS OTHERWISE SHOWN OR SPECIFIED, SPACE SUPPORTS FOR VERTICAL PIPING IN ACCORDANCE WITH FOLLOWING:
3.5.8.1. SUPPORT VERTICAL PIPES SPACED AT MAXIMUM 10'-0” (3M) INTERVALS OR AT EVERY FLOOR, WHICHEVER IS LESSER;
3.5.8.2. FOR SECTIONS OF VERTICAL PIPING WITH A LENGTH LESS THAN 10'-0” (3M), SUPPORT PIPE AT LEAST ONCE;
3.5.8.3. FOR VERTICAL CAST IRON PLAIN END PIPE (MECHANICAL JOINT TYPE), SECURE RISER OR PIPE CLAMP AROUND PIPE UNDER A FLANGE INTEGRAL WITH PIPE FOR VERTICAL SUPPORT

PURPOSES, OR PROVIDE A LENGTH OF HUB AND SPIGOT PIPE TO FACILITATE PROPER SUPPORT;
3.5.8.4. FOR VERTICAL STEEL PIPE RISERS IN EXCESS OF 10'-0” (3M), WELD SHEAR LUGS TO PIPE TO CARRY LOAD;
3.5.8.5. FOR VIBRATION ISOLATED PIPING RISERS, PROVIDE RUBBER-STEEL-RUBBER VIBRATION ISOLATION PADS BETWEEN RISER CLAMPS AND FLOOR.

3.5.9. EACH HANGER, SUPPORT OR SECUREMENT FOR HORIZONTAL BARE COPPER TUBING IS TO BE PLASTIC COATED TO PREVENT DIRECT CONTACT BETWEEN PIPE AND FERROUS HANGER. EACH WALL
OR FLOOR CLAMP FOR VERTICAL BARE COPPER PIPING IS TO BE ISOLATED FROM PIPE BY MEANS OF STRIPS OF FLEXIBLE RUBBER INSERTS. USE OF PAINTED FERROUS HANGERS AND SUPPORTS,
INCLUDING THOSE PAINTED WITH COPPER COLOURED PAINT, IS NOT ACCEPTABLE. SITE APPLICATION OF TAPE OR OTHER TYPES OF ISOLATION IS NOT ACCEPTABLE.

3.6. SEALANT, INSERTS, AND SLEEVES
3.6.1. ALL NEW PENETRATIONS THROUGH FLOORS TO BE SEALED WITH APPROVED NON-SHRINK, WATERPROOF, AND FIREPROOF SEALANT.
3.6.2. MECHANICAL SERVICE PENETRATIONS OF REQUIRED FIRE SEPARATIONS SHALL BE FIRE STOPPED USING A ULC LISTED FIRE STOPPING ASSEMBLY.  REPAIR AND/OR PROVIDE ALL SPAY

FIRE-PROOFING AFFECTED BY THE MECHANICAL WORK TO MAINTAIN REQUIRED RATINGS.
3.6.3. SEAL TO BE AIRTIGHT AROUND ALL DUCTWORK AND PIPING PENETRATIONS THROUGH PARTITIONS, BAFFLES ABOVE CEILINGS, AND THROUGH FLOORS THAT ARE NOT FIRE RATED.
3.6.4. PROVIDE SLEEVES FOR ALL NEW PIPING PASSING THROUGH FLOOR AND ROOF SLABS, BEAMS, CONCRETE WALLS, AND SLAB-TO-SLAB PARTITIONS, ETC.

3.7. CUTTING, PATCHING, AND CORE DRILLING
3.7.1. ANY REQUIRED CUTTING, PATCHING AND CORE DRILLING REQUIRED TO PERFORM THE MECHANICAL WORK SHALL BE INCLUDED BY THE MECHANICAL TRADES. PERFORM CUTTING IN NEAT AND

TRUE FASHION, WITH PROPER TOOLS AND EQUIPMENT TO OWNER'S APPROVAL. PATCH SURFACES TO EXACTLY MATCH EXISTING FINISHES. UTILIZE TRADESPEOPLE SKILLED IN PARTICULAR TRADE
OR APPLICATION WORKED ON TO OWNER'S APPROVAL.

3.7.2. X-RAY CONCRETE STRUCTURE IN ACCORDANCE WITH OWNER STRUCTURAL ENGINEER'S REQUIREMENTS. VERIFY EXACT LOCATION OF CORE DRILLING TO CHECK FOR EXISTENCE OF ANY SERVICES
(EXAMPLE: ELECTRICAL CONDUIT, STRUCTURAL RE-BAR) WITH OWNER AND STRUCTURAL ENGINEER.

3.7.3. PROVIDE DETAILS OF NEW OPENINGS THROUGH STRUCTURAL COMPONENTS FOR ENGINEER'S APPROVAL. INCUR ALL RELATED COSTS TO OBTAIN STRUCTURAL ENGINEER'S APPROVAL.
3.7.4. FOR EXTERIOR AND/OR UNDERGROUND PENETRATIONS, PROVIDE WATERPROOF, WEATHER-TIGHT, FIRE RATED MATERIALS IN COMPLIANCE WITH LOCAL GOVERNING AUTHORITY AND CODE

REQUIREMENTS TO SEAL OPENINGS.
3.7.5. PATCH FIRE RATED PARTITIONS AND FLOOR TO MAINTAIN ULC LISTING FOR RATING UPON REMOVAL OF MECHANICAL SERVICES ORIGINALLY SPANNING FIRE RATED ASSEMBLY.
3.7.6. ENSURE AREAS OF BOTH SIDES OF SURFACE BEING CUT ARE PROTECTED FROM DEBRIS. BE RESPONSIBLE FOR DAMAGE DONE TO EXISTING BUILDING AND SERVICES CAUSED BY CUTTING OR

DRILLING.

3.8. GENERAL REQUIREMENTS FOR ALL VALVES
3.8.1. GENERALLY, VALVE LOCATIONS ARE INDICATED OR SPECIFIED ON DRAWINGS OR SPECIFIED IN SECTIONS OF THE SPECIFICATION, HOWEVER, REGARDLESS OF LOCATIONS SHOWN OR SPECIFIED,

FOLLOWING REQUIREMENTS SHALL APPLY:
3.8.1.1. PROVIDE SHUT-OFF VALVES TO ISOLATE SYSTEMS, AT BASE OF VERTICAL RISERS, IN BRANCH TAKE-OFFS AT MAINS AND RISERS ON FLOORS, TO ISOLATE EQUIPMENT, TO PERMIT WORK

PHASING AS REQUIRED, AND WHEREVER ELSE REQUIRED FOR PROPER SYSTEM OPERATION AND MAINTENANCE;
3.8.1.2. INSTALL SHUT-OFF VALVES WITH HANDLES UPRIGHT OR HORIZONTAL, NOT INVERTED, AND LOCATED FOR EASY ACCESS;
3.8.1.3. UNLESS OTHERWISE SPECIFIED, PROVIDE A CHECK VALVE IN DISCHARGE PIPING OF EACH PUMP;
3.8.1.4. VALVE SIZES ARE TO BE SAME AS CONNECTING PIPE SIZE;
3.8.1.5. VALVES ARE TO BE PERMANENTLY IDENTIFIED WITH SIZE, MANUFACTURER'S NAME, VALVE MODEL OR FIGURE NUMBER AND PRESSURE RATING, AND WHEREVER POSSIBLE, VALVES ARE TO BE

A PRODUCT OF THE SAME MANUFACTURER;
3.8.2. FOR VALVES IN INSULATED PIPING, DESIGN OF VALVE STEM, HANDLE AND OPERATING MECHANISM IS TO BE SUCH THAT INSULATION DOES NOT HAVE TO BE CUT OR ALTERED IN ANY MANNER TO

PERMIT VALVE OPERATION.

3.9. FLASHING AND COUNTER FLASHING
3.9.1. FLASHING AND COUNTER FLASHING FOR EXTERIOR MECHANICAL SERVICE PENETRATIONS OR PENETRATIONS OF WATER-PROOFED FLOORS SHALL BE PROVIDED BY MECHANICAL TRADES.
3.9.2. FLASH ALL MECHANICAL PARTS PASSING THROUGH, OR BUILT INTO A ROOF, OUTSIDE WALL OR WATERPROOF FLOOR.
3.9.3. USE PREFABRICATED ALUMINUM OR PVC FLASHINGS FOR ROOF, AND MEMBRANE OR COPPER FOR WALLS AND FLOORS.
3.9.4. ENSURE ALL OPENINGS ARE WEATHER, WATER AND FIREPROOF, USING AN APPROVED FLEXIBLE SEALANT.

3.10. RIGGING AND HOISTING
3.10.1. MECHANICAL TRADES SHALL BE RESPONSIBLE FOR ALL LIFTING, HOISTING AND TRANSPORTATION OF ALL EQUIPMENT ON SITE FROM THE POINT OF DELIVERY TO THE POINT OF INSTALLATION.
3.10.2. PROVIDE ALL RIGGING AND HOISTING AS MAY BE REQUIRED FOR ALL SYSTEM MATERIALS AND EQUIPMENT.
3.10.3. PROVIDE ALL REQUIRED SUPPLEMENTARY STEEL SUPPORTS NECESSARY FOR MOUNTING OR HANGING EQUIPMENT. EQUIPMENT BEING SUSPENDED FROM THE FLOOR STRUCTURE, OR SUPPORTED

FROM OR ON THE ROOF, WITH A WEIGHT GREATER THAN 500 LB. (227 KG), SHALL HAVE SUPPORTS REVIEWED BY A STRUCTURAL ENGINEER.

3.10.4. ALL REQUIRED SUPPLEMENTARY STRUCTURE AS RECOMMENDED BY THE CONSULTANT, SHALL BE INCLUDED IN THE BID PRICE.
3.10.5. CONCRETE WORK
3.10.6. PROVIDE MINIMUM 4” (100 MM) CONCRETE HOUSEKEEPING PADS, UNLESS NOTED OTHERWISE, COMPLETE WITH REINFORCING STEEL UNDER ALL FLOOR MOUNTED MECHANICAL EQUIPMENT AND

SUPPORTS. EXTEND PADS OVER THE FULL EQUIPMENT BASE AND ISOLATOR AREA.

3.11. MECHANICAL WIRING
3.11.1. ALL POWER WIRING FOR MECHANICAL EQUIPMENT SHALL BE PROVIDED BY ELECTRICAL TRADES UNLESS NOTED OTHERWISE.  CONFIRM THE VOLTAGE AND PHASE CHARACTERISTICS ON SITE WITH

THE ELECTRICAL TRADES PRIOR TO PRODUCING SHOP DRAWINGS AND ORDERING EQUIPMENT.
3.11.2. ALL CONTROL WIRING, LINE OR LOW VOLTAGE, SHALL BE BY MECHANICAL TRADES; FOLLOW ELECTRICAL TRADES WIRING SPECIFICATIONS.

4. PART 4- AIR DISTRIBUTION

4.1. GENERAL REQUIREMENTS
4.1.1. PROVIDE DUCTWORK AND HANGERS IN ACCORDANCE WITH SMACNA AND ASHRAE STANDARDS.
4.1.2. GENERAL VENTILATION

4.1.2.1. FABRICATE DUCTWORK FROM GALVANIZED SHEET METAL WITH A MINIMUM COATING OF 0.60 OZ/SQ. FT. (1.83 GRAMS/SQ. M) (G60 COATING) UNLESS OTHER MATERIALS ARE SPECIFICALLY NAMED.

5. PART 5 - NATURAL AND WELDING GAS PIPING

5.1.1. INSTALL NATURAL GAS SERVICE TO MEET CGA, TSSA AND THE ONTARIO GAS UTILIZATION CODE AND ALL OTHER REGULATIONS AS MAY BE REQUIRED BY THE AUTHORITIES HAVING JURISDICTION
(AHJS).

5.1.2. ASTM A53 SCHEDULE 40 WITH 200PSI (1380KPA) RATED SCREWED MALLEABLE FITTINGS; WELDED IN CONCEALED AREAS AND X-RAYED IF REQUIRED BY AUTHORITIES HAVING JURISDICTION (AHJS).
5.1.3. PROVIDE VENTS TO ATMOSPHERE FOR ALL SAFETY SWITCHES AND REGULATORS AS REQUIRED BY CODE.

5.1. GENERAL REQUIREMENTS

5.2. BALL VALVES:
5.2.1. THREADED END VALVES, ¼” TO 4" (6MM TO 75MM), 2-PIECE FULL PORT DESIGN CONSTRUCTED OF A FORGED BRASS BODY AND END ADAPTER. SEATS AND STEM PACKING SHALL BE VIRGIN

PTFE. STEM SHALL BE BOTTOM LOADED, BLOWOUT PROOF DESIGN WITH FLUOROCARBON ELASTOMER O-RING TO PREVENT STEM LEAKS. VALVE SHALL HAVE CHROME PLATED BRASS BALL
AND ADJUSTABLE PACKING GLAND.

5.2.2. PRESSURE RANGE: ¼" TO 2" (6MM TO 50MM) 600PSI (41 BAR) WOG, NON-SHOCK 150PSI (10.3 BAR) WSP; 2½” TO 4" (65MM TO 100MM) 400PSI (27.5 BAR) WOG.

6. PART 6- INSULATION

6.1. GENERAL REQUIREMENTS
6.1.1. EXECUTE WORK OF THIS SECTION ONLY BY SKILLED TRADESPERSON REGULARLY EMPLOYED IN THE APPLICATION OF INSULATION OF MECHANICAL SYSTEMS.
6.1.2. PROVIDE PIPE AND DUCTWORK INSULATION WITH MAXIMUM FLAME SPREAD RATING OF 25 AND SMOKE DEVELOPMENT CLASSIFICATION OF 50 IN ACCORDANCE WITH CAN/ULC S102.2.

6.2. DUCTWORK INSULATION:
6.2.1. PROVIDE EXTERNAL DUCTWORK INSULATION IN THICKNESS AS LISTED BELOW:

6.2.1.1. INSULATE ALL SUPPLY AIR DUCTWORK FROM UNIT OUTLET OF AIR HANDLING SYSTEMS DELIVERING AIR AT TEMPERATURES LESS THAN 64°F (18°C) AND GREATER THAN 86°F (30°C). THIS
INCLUDES SUPPLY AIR DUCTWORK CONNECTED TO FAN COIL UNITS, HEAT PUMPS, VAV/CAV TERMINALS, AIR HANDLING SYSTEMS WITH COOLING AND/OR HEATING COILS, AND DIRECT OR
INDIRECT FIRED BURNER SECTIONS.

6.2.1.2. PROVIDE 1½" (40 MM) (THICK FOR SYSTEMS WITH 64°F (18°C) OR LESS AIR SUPPLY TEMPERATURE.
6.2.1.3. PROVIDE 1½" (40 MM) THICK FOR SYSTEMS WITH 86°F (30°C) OR GREATER AIR SUPPLY TEMPERATURE.

6.2.2. MATERIAL TO ASTM C1290 “STANDARD SPECIFICATION FOR FLEXIBLE FIBROUS GLASS BLANKET INSULATION USED TO EXTERNALLY INSULATE HVAC DUCTS”
6.2.2.1. FSK JACKET OF KRAFT BONDED TO ALUMINUM FOIL REINFORCED WITH GLASS FIBRE YARN.
6.2.2.2. THERMAL PERFORMANCE: R = 4.2 SQ. FT*°F*HR/BTU @ 75°F (0.74 SQ. M*°C/W @ 24°C)
6.2.2.3. DENSITY: 0.75 LB/CU. FT (12 KG/CU. M)
6.2.2.4. RATED 25/50 PER ASTM E84, UL 723 AND NFPA 255
6.2.2.5. VAPOR TRANSMISSION: MAXIMUM 0.02 PERMS

6.2.3. EXCEPTIONS: EXTERNAL DUCT INSULATION IS NOT REQUIRED WHERE:
6.2.3.1. SUPPLY AIR DUCTWORK INSTALLED EXPOSED WITHIN CONDITIONED SPACE.
6.2.3.2. DUCTWORK IS INTERNALLY INSULATED.
6.2.3.3. DUCT SILENCERS ARE INSTALLED.

7. PART 7 - IDENTIFICATION OF EQUIPMENT AND PIPING

7.1. EQUIPMENT
7.1.1. IDENTIFY ALL AUTOMATIC CONTROL DEVICES AND MOTOR DRIVEN EQUIPMENT WITH 3 MM (1/8") LAMACOID PLASTIC PLATES WITH BEVELLED EDGES HAVING ENGRAVED WHITE LETTER ON BLACK

BACKGROUND GIVING THE NATURE OF EQUIPMENT SERVICE AND ITS NUMBER, I.E. "WASHROOM EXHAUST E1”, AND SIMILAR. PROVIDE PLATES WITH 6 MM (1/4") LETTERING FOR MOTOR STARTERS
AND 12 MM (1/2") LETTERING FOR EQUIPMENT.

7.1.2. FIX TO EQUIPMENT USING SHEET METAL SCREWS OR BRASS CHAIN.
7.1.3. WHERE EQUIPMENT IS LOCALLY SWITCHED, (E.G. ROOM EXHAUST FANS) PROVIDE SUITABLE LABEL AT SWITCH. CO-ORDINATE WITH ARCHITECT ON SITE FOR LABELLING THE SWITCHES IN AN

AESTHETICALLY PLEASING MANNER.
7.1.4. COORDINATE WITH CONTROLS SUB-CONTRACTOR AND OBTAIN LIST OF AUTOMATICALLY OPERATED EQUIPMENT AND PROVIDE WARNING IDENTIFICATION ON LAMACOID PLATE FOR EACH ITEM AS

FOLLOWS:
7.1.5. "WARNING: THIS EQUIPMENT MAY START AT ANY TIME. DO NOT SERVICE WITHOUT DISCONNECTING POWER."

7.2. PIPING
7.2.1. PROVIDE ALL MAJOR VALVES WITH BRASS OR PLATED PLASTIC NUMBERED TAGS, 16 MM (5/8") DIAMETER WITH STAMPED NUMBERS. SECURE BY BRASS CHAINS TO THE VALVE. VALVES ADJACENT TO

PLUMBING FIXTURES, CONVECTORS, UNIT HEATERS AND ENTRANCE HEATERS NEED NOT BE TAGGED. PREPARE AN APPROVED LIST DETAILING THE VALVE LOCATION, TAG NUMBERS AND PURPOSE
IT SERVES. MOUNT ONE (1) COPY OF THIS LIST IN A GLAZED FRAME WHERE ADVISED BY THE OWNER AND PROVIDE ADDITIONAL COPIES FOR THE MANUALS.

7.2.2. IDENTIFY THE FOLLOWING PIPING AS TO SERVICE AND DIRECTION OF FLOW USING STENCILS AND BLACK LETTERING BEHIND EACH ACCESS DOOR, IN EACH ROOM, AND/OR EVERY 12 M (40 FT.)

7.2.2.1. DOMESTIC, COLD
7.2.2.2. HEATING SYSTEM SUPPLY AND RETURN
7.2.2.3. GAS (IDENTIFY TO CODE REQUIREMENTS).

8. PART 8- TRIAL USAGE AND TESTS

8.1. AIR BALANCING
8.1.1. THE MECHANICAL CONTRACTOR SHALL CARRY THE COST OF THE AIR BALANCING COMPANY IN THEIR TENDER SUBMISSION.
8.1.2. PRIOR TO OPERATING ANY EXISTING OR NEW EQUIPMENT DURING ANY STAGE OF CONSTRUCTION, APPROVAL FROM THE OWNER AND CONSULTANT MUST BE RECEIVED IN WRITING. PROVIDE

ASSISTANCE TO THE CONSULTANT FOR ON-SITE SPOT VERIFICATIONS OF AIR AND WATER BALANCE REPORT.
8.1.3. AIR BALANCE REPORT: AIR BALANCING SHALL BE PERFORMED BY AN INDEPENDENT COMPANY NORMALLY EMPLOYED IN THIS FIELD. ALL AIR QUANTITIES TO BE BALANCED WITH A TOLERANCE OF

+/-5%. ISSUE A REPORT AND CERTIFICATE COVERING THE FOLLOWING:
8.1.3.1. NAMEPLATE AND ACTUAL MOTOR LOADING IN AMPERES AT ACTUAL VOLTAGE AND INSTALLED OVERLOAD HEATER SIZE AND MANUFACTURER.
8.1.3.2. SPECIFIED AND ACHIEVED AIR QUANTITIES PER OUTLET COMPLETE WITH SUPPORTING SCHEMATIC DIAGRAM.
8.1.3.3. SPECIFIED AND ACTUAL FAN TOTAL STATIC PRESSURES WITH BREAKDOWN SHOWING INLET AND DISCHARGE PRESSURES.
8.1.3.4. TEMPERATURE AT DIFFUSER FARTHEST FROM SOURCE OF AIR SUPPLY.
8.1.3.5. SUPPLY AIR QUANTITY AND TEMPERATURE WHERE MAIN DUCT ENTERS SPACE.
8.1.3.6. RETURN AIR QUANTITY AND TEMPERATURE WHERE AIR LEAVES SPACE.

8.1.4. FAN SHEAVES, BELTS AND PULLEYS SHALL BE ADJUSTED OR REPLACED AS REQUIRED TO OBTAIN DESIGN AIR QUANTITIES. COORDINATE THIS WORK WITH OWNER/.
8.1.5. BALANCE ALL SUPPLY, EXHAUST AND FRESH AIR QUANTITIES NOTED ON DRAWING OR IN SPECIFICATION.
8.1.6. BALANCE VAV TERMINALS AT 50% OF THE MAXIMUM LEVEL.

8.2. TRIAL USAGE
8.2.1. THE OWNER HAS THE PRIVILEGE OF TRIAL USAGE OF MECHANICAL SYSTEMS, OR PARTS THEREOF, FOR THE PURPOSE OF TESTING.
8.2.2. ASSIST IN TRIAL USAGE OVER A LENGTH OF TIME AS DEEMED REASONABLE BY THE CONSULTANT AT NO EXTRA COST, AND DO NOT WAIVE ANY RESPONSIBILITY BECAUSE OF TRIAL USAGE.
8.2.3. TEMPORARY TRIAL USAGE AND TESTING SHALL NOT BE CONSTRUED AS “BENEFICIAL USE” WHEN MAKING AN APPLICATION FOR SUBSTANTIAL COMPLETION OF THE WORK.

8.3. TESTS
8.3.1. PROVIDE AND PAY FOR ALL TESTING REQUIRED ON THE SYSTEM COMPONENTS WHERE, IN THE OPINION OF THE CONSULTANT THE MANUFACTURER'S RATINGS OR SPECIFIED PERFORMANCE IS NOT

BEING ACHIEVED.
8.3.2. TEST AND DEMONSTRATE ALL AUTOMATIC EQUIPMENT IS OPERATING AS PER SEQUENCE OF OPERATION. (I.E., TEST BOILER CONTROLS PACKAGE AND CIRC PUMP INTERFACE, ETC.)

8.3.3. PIPING SYSTEM TESTS: DO NOT INSULATE PIPING SYSTEMS UNTIL COMPLETED, PERFECTED, AND PROVEN TIGHT. SHOULD LEAKS DEVELOP IN ANY PART OF THE PIPING SYSTEM, REMOVE, AND
REPLACE DEFECTIVE SECTIONS, FITTINGS, ETC.

8.3.3.1. TEST PIPING SYSTEM IN SECTIONS AS REQUIRED BY THE PROGRESS OF WORK.
8.3.3.2. TEST ALL HOT AND CHILLED WATER, CONDENSER WATER AND DOMESTIC WATER PIPING HYDRAULICALLY TO A PRESSURE OF 1100 KPA (150 PSI) AND PROVE TIGHT FOR A PERIOD OF 8 HOURS

WITH NITROGEN IS ALSO ACCEPTABLE PROVIDED A PRESSURE OF 1380 KPA (200 PSI) IS USED. TEST NATURAL GAS PIPING AS REQUIRED BY CODES AND AUTHORITIES.

8.3.4. ALL TESTS MUST BE RECORDED. SUBMIT RECORDED DATA TO THE CONSULTANT.
8.3.5. TEST GAS PIPING IN ACCORDANCE WITH CGA STANDARD AND AUTHORITIES HAVING JURISDICTION. PROVIDE RECORD DATA OF TEST RESULTS TO THE CONSULTANT FOR REVIEW.
8.3.6. INCLUDE A COPY OF ALL THE TEST RESULTS IN THE MAINTENANCE MANUALS.

9. PART 9 - BUILDING AUTOMATION AND CONTROLS

9.1. GENERAL REQUIREMENTS
9.1.1. CONTROL WORK SHALL BE COMPLETED BY OWNER'S APPROVED CONTRACTOR - SIEMENS/RELIABLE CONTROLS THE MECHANICAL TRADES SHALL CARRY THE COST OF THE CONTROL WORK IN THEIR BID PRICE.
9.1.2. PROVIDE A COMPLETE AND FULLY FUNCTIONING SYSTEM OPERATING IN ACCORDANCE WITH THE SEQUENCE OF OPERATIONS.
9.1.3. ALIGN ALL ACCESS DOORS, UNIT ACCESS LOCATIONS AND PIPING/DUCT CONNECTIONS TO ENSURE FUTURE SERVICEABILITY OF ALL SYSTEM.

9.2. CONTROL WIRING AND DEVICES
9.2.1. ALL CONTROL WIRING AND DEVICES SHALL BE PROVIDED BY THE BAS TRADES.

9.3. THERMOSTATS
9.3.1. THERMOSTATS TO BE LOCATED AT SAME MOUNTING HEIGHT AS EXISTING. FINAL MOUNTING HEIGHT AND LOCATION OF THE THERMOSTAT TO BE COORDINATED ON SITE.
9.3.2. ADD AND RELOCATE THERMOSTATS AND REVISE CONTROL WIRING AS INDICATED ON DRAWING.
9.3.3. THERMOSTATS TO BE COMPLETE WITH LOCKING COVERS.
9.3.4. NEW THERMOSTATS MUST BE SUBMITTED FOR APPROVAL TO THE CONSULTANT.

MECHANICAL SPECIFICATIONS

NOMINAL PIPE SIZE STEEL PIPE MAXIMUM SUPPORT SPACING
COPPER PIPING MAXIMUM SUPPORT SPACING

to ¾” (20mm)
7-0” (2.1m) 5'-0” (1.5m)

1” (25mm)
7-0” (2.1m) 6'-0” (1.8m)

4.1.3. FUME EXHAUST SYSTEM
4.1.3.1. FABRICATE DUCTWORK FROM ASMT 240, TYPE 304 STAINLESS STEEL SHEET METAL. MINIMUM THICKNESS PER SMACNA GAUGES FOR PRESSURE CLASS.
4.1.3.2. EXHAUST DUCTWORK SHALL BE WELDED.

9.4. CONTAMINANT SENSORS
9.4.1. CONTAMIINANT SENSOR TO BE LOCATED AT SAME MOUNTING HEIGHT AS THERMOSTATS. FINAL MOUNTING HEIGHT AND LOCATION OF THE THERMOSTAT TO BE COORDINATED ON SITE.
9.4.2. SENSOR SHALL BE HONEYWELL XCD RTD. AUDIBLE AND VISUAL ALARMS SHALL BE PROVIDED WITH A SILENCER BUTTON TO MANUALLY TURN ALARMS OFF AND AND IT SHOULD BE REST WITHIN 5 MINUTES (ADJUSTABLE).

9.4.3. PROVIDE LABELS ON SWITCHES TO INDICATE OPERATION.
9.4.4. SUBMIT SHOP DRAWINGS OF SENSORS TO THE CONSULTANT FOR REVIEW AND APPROVAL.

9.5. COORDINATION WITH PLYMOVENT
9.5.1. PLYMOVENT WILL PROVIDE ALL FILTRATION EQUIPMENT AND WELDING EXHAUST UNIT. THIS CONTRACTOR SHALL COORDINATE THE INSTALLATION OF DUCTWORK AND SERVICES WITH PLYMOVENT.
9.5.2. TENTATIVE SCHEDULE - AUGUST 12TH FOR ALL EQUIPMENT TO BE ON SITE. CONTRACTOR SHALL ALLOW FOR TIE INS, START-UPS AND COMMISSIONING BASED ON THIS SCHEDULE.
9.5.3. PLYMOVENT WILL BE RESPONSIBLE FOR COMMISSIONING OF THE WELDING EXHAUST AND FILTRATION UNITS. THIS CONTRACTOR SHALL BE AVAILABLE FOR AND COORDINATE ALL COMMISSIONING ACTIVITIES.

OFFICIALS AS REQUIRED.

1.1.6. THIS CONTRACTOR SHALL BE RESPONSIBLE FOR SCHEDULING AND COORDINATING ALL CONSTRUCTION MEETING, SUBMITTING APPENDIX D-1 BIWEEKLY AND PREPARING AND DISTRIBUTING MINUTES.
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2 HVAC NEW WORK 
SCALE: 1:100M1-01

CONSTRUCTION KEYNOTES:

KEYNOTE: DESCRIPTION:

REMOVE ABANDONED SUPPLY AIR DUCTWORK ALONG WITH SUPPLY AIR
DIFFUSER.

CUT & CAP ABANDONED S/A DUCT AT WALL.

CUT & CAP EXISTING COMPRESSED AIR LINE AT WALL.
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2
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CONSTRUCTION KEYNOTES:

KEYNOTE: DESCRIPTION:

600 x 600 S/A FROM NEW MUA UNIT ON ROOF ABOVE.

INSTALL DUCTWORK UNDER TRUSSES.

INSTALL S/A GRILLS AT 45° DOWNWARDVFROM THE HORIZONTAL
CENTERLINE OF THE MAIN DUCT. (TYP. FOR ALL)

NEW BAS PANEL. IT DROP TO THIS LOCATION BY DURHAM COLLEGE. BACnet
IP TO EXISTING BAS.

NEW AUDIBLE AND VISUAL HORN WALL MOUNTED.

NEW GAS MONITORING DEVICE TO BE MOUNTED ON WALL 1.5m A.F.F.
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2"AC
11/2"O

11/4"AR
11/4"M

11/4"M
11/2"O

EXISTING GAS PIPING MOUNTED
UNDER ROOF TRUSSES.

AC
O

AR

M

3

1

20Ø

20Ø

CTE

4

EXISTING GAS PIPING
MOUNTED UNDER
ROOF TRUSSES.

CONSTRUCTION KEYNOTES:

KEYNOTE: DESCRIPTION:

CONNECT NEW 25Ø WELDING GAS PIPING (AC, O,
AR,M) TO EXISTING. VERIFY EXACT PIPE
CONNECTIONS AND COORDINATE NEW PIPE
ROUTING WITH EXISTING SERVICES IN THIS AREA.

TERMINATE NEW ARGON 25Ø PIPE WITH ISOLATION
VALVE AND CAP INSIDE THE WELD SHOP #4.
EXISTING FILTRATION SYSTEM TO BE REVIEWED
PRIOR TO UTILIZING THE NEW LINE IN THE FUTURE.

INSTALL GAS PIPING AT HIGH LEVEL UNDER ROOF
TRUSSES. PROVIDE A SPARE SPACE IN PIPE RACK
FOR FUTURE INSTALLATION OF ARGON PIPING.

20Ø COMPRESSED AIR FOR FUME/DUST EXTRACTION
SYSTEM TERMINATED WITH ISOLATION VALVE.
(PRESSURE REGULATOR AND PIPING FROM THIS
POINT TO THE UNIT OUTDOOR BY DURHAM
COLLEGE).

TERMINATE 20Ø COMPRESSED AIR PIPE WITH
ISOLATION VALVE AND QUICK-CONNECT COUPLER.
1.0 m A.F.F.

1

2

3

CONSTRUCTION KEYNOTES:

KEYNOTE: DESCRIPTION:

INSTALL FUME EXHAUST MAINS UNDER TRUSSES.
ALL DUCTWORK TO BE FABRICATED OF 304
STAINLESS STEEL.

CONNECT 150Ø FUME EXH. BRANCH DUCTWORK TO
EXTRACTION ARMS. REFER TO DRAWING M2-01 FOR
DETAILS.

6000 x 800 x 800mm DEEP PLENUM WITH FULL FRONT
AREA PERFORATED (MINIMUM PERFORATION
DENSITY 50%).

EXISTING DUST COLLECTOR RELOCATED FROM
WELD SHOP #3. BY PLYMOVENT.

EXHAUST AND RETURN DUCTWORK THROUGH WALL
AND CONNECTED TO EXISTING FUME EXTRACTION
SYSTEM. ALL DUCTWORK INSTALLED OUTDOOR TO
BE THERMALLY INSULATED.

1

2

2 COMPRESSED AIR & WELDING GASES
SCALE: 1:100M1-02

1 WELD SHOP EXHAUST
SCALE: 1:100M1-02

25Ø
25Ø

25Ø

25Ø

25Ø

25Ø

M
O

AC

25Ø
25Ø

25Ø

25Ø
2

5

20Ø

4

5

25Ø

25Ø
25Ø

3

3

CTE

20Ø

20Ø

5

5

CTE

500Ø

1

2

3

1

400Ø

350Ø

300Ø

250Ø

200Ø

150Ø

500Ø

400Ø

350Ø

300Ø

250Ø

200Ø

150Ø

700Ø

150Ø

FUME EXTRACTION
FAN C/W SILENCER

BY PLYMOVENT.

6000x800

2

450Ø

450Ø

150Ø

700Ø

4

150Ø VERTICAL BRANCH
DUCT (TYP. FOR 20)

5

5

4

5

CTE

CTE

DELINEATION OF WORK

ITEM SUPPLY INSTALL

CARTRIGE DUST COLLECTOR DURHAM COLLEGE DURHAM COLLEGE

FUME EXTRACTION FAN C/W
SILENCER DURHAM COLLEGE DURHAM COLLEGE

DUCTWORK & INSULATION MECHANICAL
CONTRACTOR

MECHANICAL
CONTRACTOR

FUME EXTRACTION ARM DURHAM COLLEGE MECHANICAL
CONTRACTOR

FE

FE

CONSTRUCTION KEYNOTES:

KEYNOTE: DESCRIPTION:

EXISTING FIRE EXTINGUISHER TO BE RELOCATED
AND MOUNTED ON NEW WALL.

6

6

100mm HIGH
CONCRETE

PAD (BY MECH.
CONTRACTOR.

CARTRIDGE DUST
COLLECTOR.

AIR VOLUME 15,000
CFM. BY PLYMOVENT

SCISSOR LIFT AREA
FOR

FILTER REPLACEMENT.
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MUA-1

EXISTING RTU TO REMAIN

CTE

75 mm

40Ø

EXISTING 5psi GAS LINE

BOOTH DIVIDER PARTITION

PLYMOVENT WELD FUME
EXTRACTION ARM

WELDING POST AND VISE

150Ø EXHAUST DUCT

6 TYPICAL WELDING BOOTH
SCALE: N.T.S.M2-01

1 ROOF PLAN
SCALE: 1:100M2-01

CONSTRUCTION KEYNOTES:

KEYNOTE: DESCRIPTION:

NEW MAKE-UP AIR UNIT MOUNTED ON 450mm HIGH
ROOF CURB.

EXHAUST FAN ON ROOF CURB (REFER TO 2/ M2-01
FOR DETAILS).

FUTURE HEAT RECOVERY UNIT (NOT IN SCOPE OF
WORK).

PROVIDE GAS LINE SUPPORT AT MAXIMUM 2.0 m
SPAN.

THERMALLY INSULATED E/A DUCTWORK
TERMINATED WITH OPENING CUT AT 45° AND BIRD
SCREEN (REFER TO DETAIL 3/ M2-01 FOR ROOF DUCT
SUPPORT).

ACOUSTICALLY LINED EXHAUST FAN INTAKE
DUCTWORK IN THE ENTIRE SECTION INSTALLED
ABOVE THE ROOF.

1

1

3

TASK LIGHT
MOUNT AT 1800MM AFF

BOOTH DIVIDER PARTITION 2435MM  BY DURHAM COLLEGE

FLOOR

ACETYLENE BALL VALVE

ACETYLENE CHECK VALVE

EXHAUST DUCT

ACETYLENE SINGLE
STATION DROP

ACETYLENE STATION
REGULATOR WITH GAUGE
1600MM AFF

VALVE

ACETYLENE ARRESTOR

OXYGEN VALVE
1500MM AFF

GROUND CABLE WITH LUGS WITH
HOLDER

WIRE BRUSH CHIPPING HAMMER
AND HOLDER

RACK FOR TORCH AND OTHER
HANGERS

MIG FLOW METER AND REGULATOR
1600MM AFF

HOSE RACKS (3 No.)

ELECTRODE HOLDER

ANTI-SPLATTER
CONTAINER HOLDER

25Ø
25Ø

25Ø
12Ø

12Ø

12Ø

DELINEATION WORK

ITEM SUPPLY INSTALL

WELD FUME EXTRACTION ARM DURHAM COLLEGE DURHAM COLLEGE

FLOW METER AND PRESSURE
REGULATOR DURHAM COLLEGE MECH. CONTRACTOR

GAS PIPING- MAIN AND DROPS MECH. CONTRACTOR MECH. CONTRACTOR

WELD BOOTH PIPE FITTINGS MECH. CONTRACTOR MECH. CONTRACTOR

4

METHOD #2METHOD #1

DUCT

U/S OF DECK

METHOD #3

NOTE :

AIR DUCT

1/4"(8) HANGER ROD

EXPANSION
SHEILDS

1
4"(8) HANGER ROD

14 GAUGE x 2"(50)
WIDE STEEL STRAP
INSTALLED TIGHT
AROUND DUCT.

14 GAUGE x 2"(50)
WIDE STEEL STRAP.

GRINNEL FIGURE #114
TURNBUCKLE.

14 GAUGE x 2"(50) WIDE STEEL STRAP
INSTALLED TIGHT AROUND DUCT.

FLAT OVAL DUCTWORK - USE
EITHER SUPPORT METHODS #1 OR
#2

FLEXIBLE CONNECTION

FAN

ROOF

FLASHING

2)

1)

NOTES :

WEATHER PROOF
DISCHARGE DEFLECTOR

PROVIDE VERTICAL DISCHARGE
ON ALL KITCHEN EXHAUST.

16. GA. SHEET METAL COLLAR
WELDED TO FAN TO COVER FLEX
CONNECTION.

MINIMUM ONE FSN
WHEEL DIA. METER.

COUNTER
FLASHING
BY THIS
DIVISION

300
MIN.

SEAL OPENINGS
THROUGH FLASHING

1800mm MIN. ABOVE
ROOF LINE.

BACKDRAFT DAMPER
WHERE SPECIFIED.

ROOF MOUNTED
EXHAUST FAN.

DISCONNECT
SWITCH

ISOLATORS
AS SPEC.

300
MIN.

ALL DUCTWORK EXPOSED TO OUTDOORS SHALL BE
LINED WITH 25mm ACOUSTIC INSULATION APPLIED AS
SPECIFIED. INCREASE DUCT SIZE ACCORDINGLY. SEAL
AND MAKE WATER TIGHT ALL SHEET METAL JOINTS
WITH HIGH VELOCITY DUCT SEALER.

FOR ALL SPECIAL APPLICATIONS (I.E. KITCHEN AND LAB
EXHAUST) PROVIDE 25mm EXTERNAL INSULATION AS
SPECIFIED, ON ALL DUCTWORK EXPOSED TO THE ELEMENTS.
COST INSULATION WITH TWO APPLICATIONS OF FLINT GUARD
110-18 AS MFGR BY FLINT KOTE.

T.O.R.

65mm typ. (2 1/2")

Ref.

55
0m

m
 O

/R

50
m

m
 (2

")

R
ef

.

(2
2"

)

18" SQUARE, HDPP UV RESISTANT
SUPPORT BASE ADHERED TO   22" x22
1
4" ROOF WALK PAD

ANTI-UPLIFT
BRACKET (TYP)

(TOTAL HEIGHT ADJUSTABILITY
ZERO ROOF PENETRATION)

4 GAS LINE SUPPORT DETAIL
SCALE: N.T.S.M2-01

5 EXPOSED DUCTWORK SUPPORT METHODS
SCALE: N.T.S.M2-01

2 ROOF MOUNTED UTILITY TYPE EXHAUST FAN
SCALE: N.T.S.M2-01

3 ROOF DUCT SUPPORT
SCALE: N.T.S.M2-01

650x600

2

EF-1

6
700Ø E/A
FROM ABOVE

700Ø

HRU-15 
m

5

2

3

4

5

6

REFER TO TABLE BELOW FOR
DELINEATION WORK

NOT IN CONTRACT

GAS PIPE TERMINATION HEIGHTS A.F.F. IN WELD BOOTH

MIG 1.5 m

ACETYLENE 1.5 m

OXYGEN 1.3 m
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CONTROLLER

EXISTING ROOFTOP
UNIT

T1

FUME/DUST EXTRACTION SYSTEM FOR WELD SHOP #4

.1 GENERAL DESCRIPTION OF THE SYSTEM
      THE FUME/DUST EXTRACTION SYSTEM CONSISTS OF MULTIDUST BANK AND EXHAUST FAN. BOTH

COMPONENTS WILL BE INSTALLED OUTSIDE ON GRADE.

.2 SCHEDULE
       THE UNIT WILL BE ENABLED THROUGH BAS ACCORDING TO TOD SCHEDULE.

.3 START/STOP
   .1 SYSTEM START
       THE UNIT WILL START ON LOCAL COMMAND BY THE OPERATOR AND CONTROLLED VIA ITS

CONTROL PANEL.
   .2 SYSTEM STOP
       THE SYSTEM WILL STOP ON LOCAL COMMAND BY THE OPERATOR.

.4 SAFETIES
       FAN STOP IF:
       SMOKE DETECTOR (DIV 26) SENSES PRODUCT OF COMBUSTION
       ANY OF THE MONITORED GASES (CO, H₂S, NO₂) EXCEEDS LOW ALARM LEVEL.

.5 MONITORED POINTS
       FAN OFF/ON STATUS
       FAN RUN TIME HISTORY

.6 ALARM POINTS
      EXHAUST FAN FAILURE TO START

.7 TRENDS
       TOTAL FUME/DUST EXTRACTION SYSTEM RUN TIME.

SEQUENCE OF OPERATION FOR EXISTING ROOF TOP UNIT

.1 GENERAL DESCRIPTION OF THE SYSTEM
   .1 THE SYSTEM COMPRISES A PACKAGED DX COOLING/GAS HEATING ROOF TOP UNIT.
       THE UNIT IS MOUNTED ON WELD SHOP #4 ROOF.

.2 SCHEDULE
   .1 THE UNIT WILL OPERATE ACCORDING TO TOD SCHEDULE.

.3 START/STOP
   .1 SYSTEM START
       THE SYSTEM WILL BE INTER LOCKED WITH FUME/DUST EXTRACTION AND WELD SHOP #4 GENERAL VENTILATION

SYSTEMS THROUGH THE BAS. IT WILL BE DISABLED BY BAS ONCE FUME/DUST EXTRACTION SYSTEM IS
ACTIVATED.

       THE UNIT WILL OPERATE UNDER ITS CONTROLLER TO MAINTAIN SPACE TEMPERATURE SET POINT.
   .2 SYSTEM STOP
       THE UNIT WILL COMMAND TO STOP ON ONCE EITHER OF FUME/DUST EXTRACTION OR GENERAL VENTILATION

SYSTEMS ARE ENABLED.

.4 SAFETIES
       THE UNIT WILL SHUT DOWN IF:
       SMOKE DETECTOR (DIV 26) SENSES PRODUCTS OF COMBUSTION LOW LIMIT TEMPERATURE SENSOR LT SENSES

BELOW SET POINT.

.5 MODES OF OPERATION
   .1 HEATING
       THE RTU CONTROLLER WILL MODULATE GAS-FIRED HEATING SECTION TO MAINTAIN SPACE TEMPERATURE.
   .2 COOLING
       THE RTU CONTROLLER WILL STAGE COMPRESSOR TO MAINTAIN SPACE TEMPERATURE.
   .3 ECONOMIZER MODE (FREE COOLING)
       WHEN OUTDOOR AIR ENTHALPY IS LOWER THAN RETURN AIR ENTHALPY THE RTU WILL OPERATE IN

ECONOMIZING MODE.

.6 MONITORED POINTS
       SUPPLY FAN STATUS
       HEATING STATUS
       COOLING STATUS
       COMPRESSOR STATUS
       ECONOMIZER POSITION
       SPACE TEMPERATURE
       SUPPLY AIR TEMPERATURE

.7 ALARM POINTS
       GENERAL UNIT ALARM
       FILTER ALARM STATUS

.8 TRENDS
       TOTAL RTU RUN TIME

EXIST. RTU NEW MUA-1

EXIST.
ROUTER

TO EXISTING
BAS SERVER

FLTR FAN
VFD

EF-1
VFD

BAS NETWORK UPGRADE

O/A

R/A S/A

TO SF
(BY DIV 26)

BACnet INTERFACE

POINT DESCRIPTION POINT TYPE

RTU ENABLE/DISABLE DO

RTU STATUS DI

RTU SUPPLY AIR TEMP. AI

RTU SUPPLY AIR SET POINT AO

RTU ALARM DI

SPACE TEMPERATURE AI

SPACE TEMP. SET POINT AI

E/AR/A

FUME/DUST EXTRACTION UNIT

VFD

E/AE/A

FUME/DUST
EXTRACTION

SYSTEM CONTROL
PANEL

FILTER
TO EF

(BY DIV 26)

BA
C

ne
t M

S/
TP

BACnet INTERFACE

POINT DESCRIPTION POINT TYPE

FAN START/STOP DO

FAN STATUS DI

FAN SPEED COMMAND AO

FAN VFD FREQUENCY AI

EXISTING ROOF TOP UNIT

EXISTING
COMPACT

PANEL

IP

EXISTING
THERMOSTAT
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 CONTROLS- SHEET NO. 1

M3-01



M DP

D
P

MUA-1 CONTROLLER

BA
C

ne
t M

S/
TP

O/A

T

S/A R/A

VFDM

O
ADST

E/A

MUA-1 EF-1SEQUENCE OF OPERATION FOR WELD SHOP #4 VENTILATION SYSTEM MUA-1 AND EF-1

.1 GENERAL DESCRIPTION OF THE SYSTEM
   .1 THE SYSTEM CONSISTS OF A HEATING ONLY 100% OUTDOOR AIR UNIT WITH INDIRECT GAS-FIRED HEATING SECTION AND

UTILITY TYPE EXHAUST FAN AS A SEPARATE COMPONENT. BOTH EQUIPMENT WILL BE MOUNTED ON WELD SHOP #4 ROOF.
THE SYSTEM WILL BE USED FOR WELD SHOP #4 GENERAL VENTILATION.

.2 SCHEDULE
   .1 THE VENTILATING SYSTEM WILL OPERATE ACCORDING TO TOD SCHEDULING.

.3 START/STOP
   .1 SYSTEM START
       ON START-UP, OUTDOOR AND EXHAUST AIR DAMPERS D1 AND D2 TO OPEN. UPON FULL OPENING THESE   DAMPERS AND

THEIR POSITIONS ARE PROVEN VIA END SWITCHES, THE DDC WILL ENABLE THE FANS TO START.
   .2 SYSTEM STOP
        MAKE-UP AIR UNIT MUA-1 AND EXHAUST FAN EF-1 WILL SHUT-OFF ON COMMON COMMAND RECEIVED FROM BAS. OUTDOOR

AND EXHAUST AIR DAMPERS D1 & D2 WILL MODULATE CLOSE.

.4 SAFETIES
   .1 FAN TO STOP IF:
       SMOKE DETECTORS (DIV.26) SENSES PRODUCTS OF COMBUSTION.
       LOW LIMIT TEMPERATURE SENSOR LT SENSES BELOW SETPOINT.

.5 MODES OF OPERATION
       THE MAKE-UP AIR UNIT WILL OPERATE IN HEATING AND VENTILATING MODE ONLY.
       SPACE TEMPERATURE SENSORS TO OPERATE THROUGH THE DDC PANEL TO MAINTAIN SET POINT AT 22°C (ADJUSTABLE) BY

MODULATING THE MUA-1 GAS BURNER.

.6 MONITORED POINTS
        SUPPLY AIR TEMPERATURE
        RETURN AIR TEMPERATURE
        MOTORIZED DAMPERS' POSITION
        SUPPLY FAN SPEED
        CO LEVEL/ALARM
        H₂S LEVEL/ALARM
        NO₂ LEVEL/ALARM
        H₂ LEVEL/ALARM
        FURNACE STAGE IGNITION
        FILTER DP

.7 ALARM POINTS
       GENERAL ALARM
       CO LEVEL 25 ppm: LOW ALARM
       CO LEVEL 50-100 ppm: HIGH ALARM
       DUST/SMOKE PARTICLES EXCEED CRITICAL LEVEL

.8 TRENDS
       TOTAL MAKE UP AIR UNIT RUN TIME

D1 D2

TO SF
(BY DIV 26)

BA
C

ne
t M

S/
TP

BAS INTERFACE

POINT DESCRIPTION POINT TYPE

FAN START/STOP DO

FAN STATUS DI

FAN SPEED COMMAND AO

FAN SPEED FREQUENCY AI

GAS SECTION START/STOP DO

GAS SECTION FEEDBACK AI

S/A TEMP. SET POINT AO

GAS SECTION ALARM DI

O/A DAMPER DO

O/A DAMPER STATUS DI

BAS INTERFACE

POINT DESCRIPTION POINT TYPE

START/STOP DO

STATUS DI

SPEED COMMAND AO

SPEED FREQUENCY AI

O/A DAMPER DO

O/A DAMPER STATUS DI

T

SP
T

SE
T 

PO
IN

T

O
VE

R
R
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GS

H
₂ 
AL

AR
M

N
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₂ 
AL

AR
M
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 A
LA

R
M

C
O

 A
LA

R
M

VENTILATION SYSTEM MUA-1 & EF-1

BACnet INTERFACE

POINT DESCRIPTION POINT TYPE

CO LEVEL/ALARM AI

H₂S LEVEL/ALARM AI

NO₂ LEVEL/ALARM AI

H₂ LEVEL/ALARM AI

SPACE TEMPERATURE AI

SPACE TEMP SET POINT AI

SPACE TEMP. OVERRIDE DI
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MAKE-UP AIR UNIT SCHEDULE (SUPPLIED BY THE OWNER)

REF DESCRIPTION LOCATION SERVING
AIR

FLOW
(l/s)

OPERAT
ING
RPM

EXTERNAL
STATIC

PRESSUR
E (Pa)

TOTAL
STATIC

PRESSURE
(Pa)

CAPACITY
(kW)

FUEL
TYPE

INLET
GAS

PRESS
URE

DIMENSIONS (m)

MANUFAC
TURER MODEL

POWER SUPPLY STARTER CONTROLS OTHER REQUIREMENTS:

REMARKS: NOTES:
LxWxH

(M)

OP.
WEIGHT

(kg)

RIGGING
WEIGHT

(kg)
FLA MCA MCOP VOLTS PHASE FED

FROM EM. NORM. SUPPLI
ED BY:

INSTAL
LED BY: TYPE MAN. AUTO. INTERL

OCK BY:
DISC. AT
MOTOR

W.P. DISC.
AT MOTOR

F.A.
SHUT

INPUT OUTPUT

MUA-1 100% OUTDOOR
AIR HANDLING UNIT ROOF WELD SHOP

#4 2124 - 370 - 146 117 NATURAL
GAS 7" 3.6x 1.1 x

1.1 768 - MODINE HDP500 7.0 8.5 15 575 3 - Y DIV. 20 DIV. 20 VFD - YES DIV. 20 - YES NO

C/W ROOF CURB, DOWNTURN
.PLENUM, AIR INLET HOOD, VFD,
ISOLATION DISCONNECT.

MERV 13 FILTERS WILL BE
PROVIDED BY DURHAM COLLEGE
FOR CONTRACTOR TO INSTALL

FAN SCHEDULE

REF DESCRIPTION LOCATIO
N

SERVIN
G

WEIGH
T

(kg)

AIRFLO
W

(l/s)

TOTAL
EXTERNAL

SP (kPa)
FAN
RPM

MANUFACT
URER MODEL

P.W.L. db RE 10^12 WATTS OCTAVE
BAND

MOTOR
SIZE ENERGY

REQUIRED
(kW)

POWER SUPPLY STARTER CONTROLS OTHER REQUIREMENTS:

REMARKS: NOTES:

1 2 3 4 5 6 7 8 HP FLA MCA MCOP VOLTS PHASE FED
FROM EM. NORM. MANUAL AUTO. INTERL

OCK BY:
DISC. AT
MOTOR

W.P. DISC. AT
MOTOR

F.A.
SHUT

SUPPLIED
BY:

INSTALLED
BY: TYPE

EF-1 UTILITY
CENTRIFUGAL FAN ROOF SMOKE

EXHAUST 159 2360 498 1191 GREENHECK USF-22 81 86 83 76 72 72 66 61 3 1.89 - 4.88 10 575 3 - YES DIV. 20 DIV. 20 VFD - YES DIV. 20 - - -
REFER TO SECTION 23 34 00

REGISTERS, GRILLES AND DIFFUSERS SCHEDULE
REFERENCE FUNCTION CONFIGURATION MODEL NUMBER MOUNTING TYPE REMARKS:

A SUPPLY AIR LOUVERED FACE GRILLE /520D/F/L/A/B12 DRYWALL / SIDEWALL REFER TO PLANS FOR SIZE

B RETURN / EXHAUST AIR LOUVERED FACE GRILLE /530D/F/L/A/B12 DRYWALL / SIDEWALL REFER TO PLANS FOR SIZE

NOTES:
1 - PROVIDE OPPOSED BLADE DAMPER
2 - PROVIDE CABLE OPERATED BALANCING DAMPER

SYMBOL CLARIFICATION

SELECTION BASED ON

C-600x600-500 C - DIFFUSER/GRILLE TYPE
600x600 - GRILLE SIZE
500 - AIR QUANTITY L/S

EXISTING ROOFTOP UNIT SCHEDULE

REF DESCRIPTION LOCATION SERVING
AIR

FLOW
(l/s)

TOTAL
STATIC

PRESSURE
(Pa)

COOLING
CAPACITY

(kW)

HEATING
CAPACITY

(kW) FUEL
TYPE

INLET
GAS

PRESS
URE

DIMENSIONS (m)

MANUFAC
TURER MODEL

POWER SUPPLY STARTER CONTROLS OTHER REQUIREMENTS:

REMARKS: NOTES:
LxWxH

(M)

OP.
WEIGHT

(kg)

RIGGING
WEIGHT

(kg)
FLA MCA MCOP VOLTS PHASE FED

FROM EM. NORM. SUPPLI
ED BY:

INSTAL
LED BY: TYPE MAN. AUTO. INTERL

OCK BY:
DISC. AT
MOTOR

W.P. DISC.
AT MOTOR

F.A.
SHUT

SENSIB
LE TOTAL INPUT OUTPUT

RTU

DX COOLING
GAS HEATING

PACKAGED
ROOFTOP UNIT

ROOF WELD SHOP
#4 - - - - - - NATURAL

GAS 7" - - - - - - - - - - - Y DIV. 20 DIV. 20 PKG - YES DIV. 20 - YES NO
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