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BOOTH


SAFETY SHOWER


DRAWING P91002-F-0006.


SEE PF-7 ON PLUMBING AND FIXTURE SCHEDULE, 13. 


3/4" SST NIPPLES.


V306 ISOLATION VALVE, INTERCONNECTED WITH 


DRILL AND TAP PIPE FOR PI CONNECTION. PROVIDE 12.


USING TYPE 2 INSULATION AS SPECIFIED.


ABOVE AND BELOW THE PUMPING SYSTEM SLABS, 
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INSULATE AND HEAT TRACE ALL INF AND INF/D 11.
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 KEY NOTES


HVC-1


SENSORS AND MODULATING CONTROL SIGNAL.  


HONEYWELL T775M.  FURNISH WITH APPROPRIATE TEMPERATURE 


HVAC CONTROL PANEL SHALL UTILIZE A CONTROLLER EQUIVALENT TO A 1. 


NOTES


DAMPER MD-8 SHALL BE FAIL CLOSED.  5.


DAMPER MD-7 SHALL BE FAIL OPEN.4.


MINUTES.  


FAN SHALL HAVE A MINIMUM RUN TIMER SET TO RUN A MINIMUM OF 10 3.


FULLY OPEN AND DAMPER MD-8 SHALL BE FULLY CLOSED.  


WITH A SINGLE ACTUATOR) WHEN SF-1 STARTS DAMPER MD-7 SHALL BE 


OPERATED OFF OF A SINGLE ACTUATOR OR BY MECHANICALLY LINKING 


DISCHARGE AIR TEMPERATURE OF 55 DEG F.  (DAMPERS MAY BE 


PROPORTIONAL TO EACH OTHER AS REQUIRED TO MAINTAIN A 


DAMPER MD-7 AND DAMPER MD-8 SHALL OPERATE INVERSELY 2.


80° F     (ADJUSTABLE) OR ABOVE.


SF-1 SHALL RUN CONTINUOUSLY WHEN ROOM TEMPERATURE REACHES 1.
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CONCRETE FLOOR


SLEEVE
SECURED TO 
FIRE DAMPER


TRANSITION


SQUARE TO ROUND


1. INSTALL DAMPER IN ACCORDANCE TO MANUFACTURERS WRITTEN INSTRUCTIONS.


NOTES:


HEAVY DUTY FIRE DAMPER DETAIL


OVERLAP PER MANUFACTURER


ATTACHMENT SIZE AND 


WELDING OR SCREW 


ANGLE FRAME FOR FIELD


ACCESS DOOR


AHU


DAMPER AIR TIGHT TO 


FLASHING AND SEAL


SEE PLANS


DUCTWORK CONTINUATION


PER MANUFACTURER


SIZE AND OVERLAP


WELDING OR SCREW ATTACHMENT


ANGLE FRAME FOR FIELD


FIRE DAMPER CEILING/FLOOR INSTALLATION DETAIL
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SECURED TO 
FIRE DAMPER


MANUFACTURER


CLEARANCE PER


FLOOR


CONCRETE 
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1. INSTALL DAMPER IN ACCORDANCE TO MANUFACTURERS WRITTEN INSTRUCTIONS.


NOTES:
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NOTES:
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CLEARANCE PER


2. DAMPER ACCESSIBLE THRU AHU


1. INSTALL DAMPER IN ACCORDANCE TO MANUFACTURERS WRITTEN INSTRUCTIONS.


NOTES:
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TYP
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FAN CONTROLLED BY FUME HOOD CONTROLLER.4.


FAN CONTROLLED BY LINE VOLTAGE THERMOSTAT.3.


FAN CONTROLLED BY INDIVIDUAL WALL SWITCH.2.


WITH OTHER TRADES.
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OPERATING GALLERY ROOM


CONTROL ROOM


CHEMICAL DISTRIBUTION ROOM


SAMPLE PREP ROOM


REST ROOM


WHILE LIGHTS ARE ENERGIZED.


UNIT SHALL BE LINKED TO SPACE LIGHTING AND SHALL RUN CONTINUOUSLYI.


RUN CONDITIONS: A.


EF-81.


STORAGE SOIL GEAR


UNITS SHALL CYCLE OFF/ON AS REQUIRED TO MAINTAIN ROOM SET POINT. I.


RUN CONDITIONS:A.


EH-42.


WHILE LIGHTS ARE ENERGIZED.


UNIT SHALL BE LINKED TO SPACE LIGHTING AND SHALL RUN CONTINUOUSLYI.


RUN CONDITIONS: A.


EF-41.


FIRE RISER ROOM


HVAC ROOM


WHEN FAN IS NOT RUNNING OUTSIDE AIR DAMPER SHALL BE FULLY CLOSEDII.


FROM THE WALL MOUNTED THERMOSTAT


COOLING OPERATION:  FAN SHALL RUN CONTINUOUSLY ON CALL FOR COOLING I.


EXHAUST FAN EF-6 SHALL START AT:B.


80°F.  


UNIT SHALL BE ENABLED WHENEVER THE SPACE TEMPERATURE RISES ABOVE I.


RUN CONDITIONS: A.


EF-61.


FILTER PRESS ROOM COMPRESSOR / HVAC ROOM


CIRCULATION / PLATFORM / CLEARWELL


J McMURREN


NC


DD


TREATMENT FACILITY
SEQUENCE OF OPERATIONS NOTES


UNITS SHALL CYCLE OFF/ON AS REQUIRED TO MAINTAIN ROOM SET POINT. A.


UNIT HEATERS (HEATING)5.


SWITCHED TO THE OFF POSITION.  


ADJUSTED BY THE END USER.  THE FAN SHALL RUN UNTIL THE FAN IS MANUALLY 


CEILING FAN SHALL BE ENABLED MANUALLY.  SPEED OF THE FAN SHALL BE I.


RUN CONDITIONSA.


CEILING FAN (CF-1)4.


UNTIL THE FANS ARE MANUALLY SWITCHED TO THE OFF POSITION.  


MANUALLY STARTED FROM INDIVIDUAL WALL SWITCHES.  THE FANS SHALL RUN 


THE UNIT(S) MC-2A THRU MC-2C SHALL BE ENABLED WHENEVER THE FANS ARE I.


RUN CONDITIONSA.


MAN COOLER FANS (MC-2A, MC-2B, MC-2C) 3.


UNTIL THE FANS ARE MANUALLY SWITCHED TO THE OFF POSITION.  


MANUALLY STARTED FROM INDIVIDUAL WALL SWITCHES.  THE FANS SHALL RUN 


THE UNIT(S) MC-1A THRU MC-1D SHALL BE ENABLED WHENEVER THE FANS ARE I.


RUN CONDITIONS A.


MAN COOLER FANS (MC-1A, MC-1B, MC-1C, MC-1D)2.


AND THE ASSOCIATED DAMPERS SHALL CLOSE.


WHEN EACH SET POINT IS SATISFIED, THE CORRESPONDING FAN SHALL DE-ENERGIZE, III.


ENERGIZE EF-2B AND OPEN DAMPERS MD-2, MD-4 AND MD-5.


WHENEVER THE WALL MOUNTED THERMOSTAT RISES ABOVE 85°F (ADJUSTABLE) II.


ENERGIZE EF-2A AND OPEN DAMPERS MD-1, MD-3 AND MD-6. 


WHENEVER THE WALL MOUNTED THERMOSTAT RISES ABOVE 80°F (ADJUSTABLE) I.


RUN CONDITIONS - INTERLOCKED:A.


PROPELLER EXHAUST FAN EF-2A AND EF-2B (COOLING) 1.


SF-2 FAN STATUS THRU A SINGLE CURRENT TRANSMITTER.    IV.


SF-2 START/STOPIII.


AHU-4 STATUSII.


AHU-4 START/STOP I.


POINTS MONITORED/CONTROLLED BY THE SCADA SYSTEM:F.


DETECTION ALARM STATUS.


THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SMOKE I.


SMOKE DETECTION:  E.


CANNOT MAINTAIN ROOM SETPOINT.FAILURE OR THE HEAT PUMP SECTION 


ELECTYRIC HEATING TO MAINTAIN ITS HEATING SETPOINT IN THE EVENT OF HEAT PUMP 


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE II.


SHALL STAGE UP AND DOWN AS REQUIRED TO MAINTAIN ROOM SETPOING.  


THE PRIMARY SOURCE OF HEAT SHALL BE TO UTILIXE THE HEAT PUMP CYCLE.  SYSTEMI.


HEATING WITH THE HEAT PUMP AND ELECTRIC HEATING WITH SCR:  D.


SF-2 SHALL RUN CONTINUOUSLY.II.


THE SCADA SYSTEM SHALL ENABLE SF-2 AND DISABLE AHU-4.I.


AMBIENT TEMPERATURE ABOVE 55°F:C.


IN THE AHU SCHEDULE.  


AHU-4 SHALL NEVER PROVIDE LESS THAN THE MINIMUM OUTSIDE AIR AS INDICATED 


AIR TO MAINTAIN HUMIDITY NO HIGHER THAN 50% RELATIVE HUMIDITY.  


THE AHU-4 CONTROLLER SHALL MEASURE ROOM HUMIDITY AND VARY THE AMOUNT OF OUTSIDE V.


SHALL NOT BE LESS THAN 50°F.    


THE HEAT PUMP TO MAINTAIN ITS HEATING SETPOINT.  MINIMUM LEAVING AIR TEMPERATURE


THE AHU-4 CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE IV.


RELATIVE HUMIDITY SHALL BE MEASURED BY A SENSOR IN THE ROOM.  III.


OF 50% RELATIVE HUMIDITY.  


AHU-4 TO RUN CONTINUOUSLY AND MAINTAIN THE ROOM AT 60°F AND A MAXIMUM II.


THE SCADA SYSTEM SHALL ENABLE AHU-4 AND DISABLE SF-2.  I.


AMBIENT TEMPERATURE BELOW 55°F:  B.


TO CONTROL HUMIDITY.


SF-2 SHALL BE ENABLED BY THE SCADA SYSTEM MAINTAIN COOLING SETPOINT ANDIII.


AHU-4 SHALL MAINTAIN HEATING SETPOINTII.


AHU-4 SHALL RUN CONTINUOUSLY AND SHALL PROVIDE UP TO 100% OUTSIDE AIR. 


AHU-4 SHALL BE ENABLED BY A SIGNAL FROM THE SCADA SYSTEM.  WHEN ENABLED I.


RUN CONDITIONS: A.


ROOM SETPOINTS.


AHU-4 AIR HANDLING UNIT AND SF-2 SHALL OPERATE IN CONJUNCTION TO MAINTAIN 1.


AHU STATUS  II.


AHU START/STOPI.


POINTS MONITORED BY THE SCADA SYSTEM:E.


DETECTION ALARM STATUS.


THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SMOKEI.


SMOKE DETECTION:  D.


OR HEAT PUMP CANNOT MAINTAIN ROOM SETPOINT.


ELECTRIC HEATING TO MAINTAIN ITS HEATING SETPOINT IN THE EVENT THE HEAT PUMP FAILURE


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE I.


SHALL STAGE UP AND DOWN AS REQUIRED TO MAINTAIN ROOM SETPOINT.


THE PRIMARY SOURCE OF HEAT SHALL BE TO UTILIZE THE HEAT PUMP CYCLE.  SYSTEM I.


HEATING WITH HEAT PUMP AND ELECTRIC HEATING WITH SCR:  C.


SPACE AND SHALL UTILIZE HOT GAS RE-HEAT TO MAINTAIN ROOM HUMIDITY. 


UNIT MOUNTED CONTROLLER SHALL MONITOR ROOM HUMIDITY LEVEL IN THE 


UNIT SHALL UTILIXE SPLIT FACE COILS TO CONTROL HUMIDITY.  AS AN OPTION II.


COOLING TO MAINTAIN ITS COOLING SETPOINT. 


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE THE I.


COOLING STAGES:  B.


SHALL PROVIDE 100% OUTSIDE AIR.  


UNIT SHALL BE MANUALLY STARTED AND AHU-3 SHALL RUN CONTINUOUSLY AND I.


RUN CONDITIONS:A.


AHU-3 AIR HANDLING UNIT2.


FAN STATUS THRU A SINGLE CURRENT TRANSMITTER.I.


POINTS MONITORED BY THE SCADA SYSTEM:B.


UNIT SHALL BE MANUALLY STARTED AND EF-3 SHALL RUN CONTINUOUSLY.  I.


RUN CONDITIONS: A.


EF-3 EXHAUST FAN 1.


NONEI.


POINTS MONITORED BY THE SCADA SYSTEM:D.


SMOKE DETECTION ALARM STATUS.


THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A I.


SMOKE DETECTION:  C


RETURN AIR DAMPER SHALL OPEN.


WHEN FAN IS NOT RUNNING OUTSIDE AIR DAMPER SHALL BE FULLY CLOSED AND THE III.


WHEN THE AMBIENT TEMPERATURE IS ABOVE 55°F SF-1 SHALL BE 100% OUTSIDE AIR.II.


PROPORTIONAL.  


TEMPERATURE OF 55°F BY MODULATING THE OUTSIDE AIR AND RETURN AIR DAMPERS INVERSELY 


AND RUN CONTINUOUSLY AND DISCHARGE AIR SENSOR SHALL MAINTAIN THE DISCHARGE 


COOLING OPERATION:  WHEN THE ROOM TEMPERATURE RISES ABOVE 80° FAN SHALL START I.


SUPPLY FAN SF-1 SHALL START AT 80°F (ADJUSTABLE):B.


TEMPERATURE CONTROLLER.  


UNIT SHALL BE ENABLED ON A CALL FOR COOLING FROM THE WALL MOUNTED I.


RUN CONDITIONS: A.


SUPPLY FAN SF-11.


AHU-2B STATUS IV.


AHU-2A STATUS III.


AHU-2B START/STOP.II.


AHU-2A START/STOP.I.


POINTS MONITORED/CONTROLLED BY THE SCADA SYSTEM:H.


SMOKE DETECTION ALARM STATUS.


THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A I.


SMOKE DETECTION:  G.


AND SHALL UTILIZE THE HEAT PUMP IN HEATING MODE TO HEAT THE SPACE.  


ON A CALL FOR HEATING THE OUTSIDE AIR DAMPERS SHALL BE AT MINIMUM POSITION E.


HEAT PUMP SHALL CYCLE TO MAINTAIN ROOM SET-POINT.  I.


PUMP SHALL BE ENABLED IN COOLING MODE.  


THE SECOND STAGE OF COOLING SHALL BE MINIMUM OUTSIDE AIR AND THE HEAT D.


DAMPERS SHALL MIX THE AIR TO DELIVER 55°F LEAVING AIR TEMPERATURE.  


SECTION THAT SHALL UTILIZE A 55°F DRY BULB SWITCH OVER AND THE MIXING 


ON A CALL FOR COOLING THE FIRST STAGE OF COOLING SHALL BE THE ECONOMIZER C.


COOLING FOR THE ELECTRICAL ROOM.  


EACH UNIT SHALL UTILIZE ECONOMIZER DAMPERS AND HEAT PUMP TO PROVIDE B.


LEAD/LAG FUNCTION SHALL BE ON A 48 HOUR ROTATION.


TO START THE OFF-LINE UNIT IN THE EVENT THE LEAD UNIT FAILS.  UNITS 


SCADA SYSTEM SHALL PROVIDE LEAD/LAG FUNCTION AND UNIT FAIL OVER II.


ONE UNIT AT A TIME SHALL BE ENABLED TO RUN FROM THE SCADA SYSTEM.  I.


RUN CONDITIONS: A.


REDUNDANCY.  


COOLING CAPACITY FOR THE ELECTRICAL ROOM.  INSTALLED UNITS SHALL PROVIDE 100% 


AHU-2A AND AHU-2B AIR HANDLING UNIT.  EACH UNIT IS CAPABLE OF 100% OF THE 1.


UNITS SHALL CYCLE OFF/ON AS REQUIRED TO MAINTAIN ROOM SET POINT. I.


RUN CONDITIONS:A.


EH-32.


WHEN FAN IS NOT RUNNING OUTSIDE AIR DAMPER SHALL BE FULLY CLOSEDII.


FROM THE WALL MOUNTED THERMOSTAT


COOLING OPERATION:  FAN SHALL RUN CONTINUOUSLY ON CALL FOR COOLING I.


EXHAUST FAN EF-5 SHALL START AT:B.


80°F (ADJUSTABLE).  


UNIT SHALL BE ENABLED WHENEVER THE SPACE TEMPERATURE RISES ABOVE I.


RUN CONDITIONS: A.


EF-51.
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AHU-5 STATUSII.


AHU-5 ENABLE.I.


POINTS MONITORED/CONTROLLED BY THE SCADA SYSTEM:F.


PUMP SECTION CANNOT MAINTAIN ROOM SETPOINT.


THE HEATING TO MAINTAIN ITS HEATING SETPOINT IN THE EVENT THE HEAT 


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE I.


ELECTRIC HEATING WITH SCR:  E.


HEAT PUMP SHALL CYCLE TO MAINTAIN ROOM SET-POINT.  I.


ON A CALL FOR HEATING THE HEAT PUMP SHALL BE ENABLED IN HEATING MODE TO D.


HEAT PUMP SHALL CYCLE TO MAINTAIN ROOM SET-POINT.  I.


ON A CALL FOR COOLING THE HEAT PUMP SHALL BE ENABLED IN COOLING MODE.  C.


OUTSIDE AIR FOR THE CONTROL ROOM.  


UNIT SHALL UTILIZE HEAT PUMP TO PROVIDE HEATING AND COOLING AND MINIMUM B.


SET TO RUN CONTINUOUSLY.  


AHU-5 AND EF-7 SHALL BE ENABLED TO RUN FROM THE SCADA SYSTEM.  FAN SHALL BEI.


RUN CONDITIONS: A.


AHU-5 AND EF-7  SAMPLE/PREP ROOM1.


AND EF-7 SHALL RUN CONTINUOUSLY. 


UNIT SHALL BE MANUALLY STARTED THRU THE CONTROLLER ON THE FUME HOODI.


RUN CONDITIONS: A.


EF-72.


AHU-6 STATUSII.


AHU-6 START/STOP.I.


POINTS MONITORED/CONTROLLED BY THE SCADA SYSTEM:F.


PUMP SECTION CANNOT MAINTAIN ROOM SETPOINT.


THE HEATING TO MAINTAIN ITS HEATING SETPOINT IN THE EVENT THE HEAT 


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE I.


ELECTRIC HEATING WITH SCR:  E.


HEAT PUMP SHALL CYCLE TO MAINTAIN ROOM SET-POINT.  I.


ON A CALL FOR HEATING THE HEAT PUMP SHALL BE ENABLED IN HEATING MODE TO D.


HEAT PUMP SHALL CYCLE TO MAINTAIN ROOM SET-POINT.  I.


ON A CALL FOR COOLING THE HEAT PUMP SHALL BE ENABLED IN COOLING MODE.  C.


OUTSIDE AIR FOR THE SAMPLE PREP ROOM.  


UNIT SHALL UTILIZE HEAT PUMP TO PROVIDE HEATING AND COOLING AND B.


TO RUN CONTINUOUSLY.  


UNIT SHALL BE ENABLED TO RUN FROM THE SCADA SYSTEM.  FAN SHALL BE SETI.


RUN CONDITIONS: A.


AHU-6  CONTROL ROOM1.


AHU STATUS II.


AHU START/STOPI.


POINTS MONITORED/CONTROLLED BY THE SCADA SYSTEM:E.


SMOKE DETECTION ALARM STATUS.


THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A I.


SMOKE DETECTION:  D.


FAILURE.


PUMP SECTION CANNOT MAINTAIN ROOM SETPOINT OR IN THE EVENT OF HEAT 


THE HEATING TO MAINTAIN ITS HEATING SETPOINT IN THE EVENT THE HEAT


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE II.


SHALL STAGE UP AND DOWN AS REQUIRED TO MAINTAIN ROOM SETPOINT.


THE PRIMARY SOURCE OF HEAT SHALL BE TO UTILIZE THE HEAT PUMP CYCLE.  SYSTEMI.


HEATING WITH HEAT PUMP AND ELECTRIC HEATING WITH SCR:  C.


SPACE AND SHALL UTILIZE HOT GAS RE-HEAT TO MAINTAIN ROOM HUMIDITY. 


UNIT MOUNTED CONTROLLER SHALL MONITOR ROOM HUMIDITY LEVEL IN THE 


UNIT SHALL UTILIZE SPLIT FACE COILS TO CONTROL HUMIDITY.  AS AN OPTION II.


THE COOLING TO MAINTAIN ITS COOLING SETPOINT. 


THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE I.


COOLING STAGES:  B.


AND SHALL PROVIDE 100% OUTSIDE AIR.  


UNIT SHALL BE MANUALLY STARTED AND AHU-1 SHALL RUN CONTINUOUSLY I.


RUN CONDITIONS: A.


AHU-1 AIR HANDLING UNIT2.


INSTALL SMOKE DETECTOR UPSTREAM OF FILTER HOUSING. II.


SMOKE DETECTION ALARM STATUS.   


THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A I.


SMOKE DETECTION:  C.


c. Bank -3 (HEPA filters): 2.0”


b. Bank-2 (90% filters): 1.2”


a. Bank-1 (30% filters): 0.75”


FILTER HOUSING (PRESSURE DROP ACROSS EACH FILTER BANK)II.


FAN STATUS THRU A SINGLE CURRENT TRANSMITTER.I.


POINTS MONITORED BY THE SCADA SYSTEM:B.


UNIT SHALL BE MANUALLY STARTED AND EF-1 SHALL RUN CONTINUOUSLY.  I.


RUN CONDITIONS: A.


EF-1 EXHAUST FAN 1.
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