
GENERAL NOTES

1. EQUIPMENT CAPACITIES BASED FOR OPERATION AT SITE ELEVATION.

2. DUCT DIMENSIONS SHOWN ON DRAWINGS ARE NET INSIDE DIMENSIONS.

3. EXACT LOCATION OF ALL GRILLES, DIFFUSERS, AND REGISTERS SHALL BE COORDINATED WITH

LIGHTING AND REFLECTED CEILING PLANS. WHERE INSTALLATIONS CONFLICT, FINAL LOCATION

SHALL BE APPROVED AND OBTAINED FROM ARCHITECT.

4. PROVIDE TURNING VANES IN ALL SQUARE (90 DEGREE) ELBOWS (EXCEPT R.A. DUCTWORK).

5. EACH ROUND BRANCH TAKE-OFF SHALL BE MADE WITH SPIN-IN DAMPER FITTING.

6. FLEXIBLE ROUND DUCT BRANCHES TO SUPPLY DIFFUSERS IN LAY-IN CEILINGS SHALL BE PRE

INSULATED AND SHALL NOT EXCEED 5 FOOT IN TOTAL LENGTH. ROUND BRANCH DUCTS AND

DROPS TO CEILING MOUNTED DIFFUSERS SHALL BE THE SAME NOMINAL SIZE AS THE

SCHEDULED DIFFUSER NECK SIZE, UNLESS OTHERWISE NOTED ON DRAWING.

7. JOINTS AND SEAMS ON LOW VELOCITY SUPPLY, RETURN AND EXHAUST DUCTS, ROUND OR

RECTANGULAR, MUST BE SEALED AIR TIGHT.

8. CONTRACTOR SHALL COORDINATE AIR CONDITIONING DUCTWORK, PLUMBING, AND SPRINKLER

PIPING WITH OTHER TRADES, TO AVOID CONFLICTS AND MAINTAIN EQUIPMENT ACCESS AND

SERVICEABILITY TO VALVES AND EQUIPMENT.

9. CONTRACTOR SHALL FURNISH ALL NECESSARY STRUCTURES, INSERTS, SLEEVES, AND HANGING

DEVICES FOR INSTALLATION OF MECHANICAL AND PLUMBING EQUIPMENT, DUCTWORK AND

PIPING, ETC. CONTRACTOR SHALL COORDINATE INSTALLATION OF SUCH DEVICES WITH GENERAL

CONTRACTOR. CONTRACTOR MUST FURTHER VERIFY WITH THE STRUCTURAL ENGINEER THAT

THE DEVICES ARE ADEQUATE AS INTENDED AND DO NOT OVERLOAD THE BUILDING'S

STRUCTURAL COMPONENTS IN ANY WAY.

10. INSULATE DOMESTIC HOT WATER PIPING WITH 1" THICK FIBERGLASS INSULATION.

11. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.

12. PROVIDE ALL NECESSARY FITTINGS FOR RISES AND OFFSETS IN DUCTWORK AND PIPING,

WHETHER OR NOT SHOWN, FOR PROPER INSTALLATION.

13. BRANCH DUCT EXTENSIONS TO AIR TERMINAL UNITS SHALL BE AS SCHEDULED ON THE

MECHANICAL EQUIPMENT SCHEDULE, UNLESS OTHERWISE NOTED ON THE DRAWINGS.

14. PROVIDE ACCESS PANELS OR DOORS IN INACCESSIBLE CEILINGS AND/OR CHASES FOR ALL

VALVES, TRAPS, DAMPERS, CLEANOUTS, COILS, FANS CONTROLS, ETC. THEY SHALL BE

FURNISHED UNDER DIVISION 15 AND INSTALLED UNDER THE ARCHITECTURAL SPECIFICATIONS.

15. PROVIDE DUCT ACCESS DOORS TO ALL DUCT FIRE/SMOKE DAMPERS WHERE DAMPERS ARE NOT

ACCESSIBLE BY ANY OTHER MEANS. SEE DETAIL.

16. CONTRACTOR SHALL PROVIDE RETURN AIR OR TRANSFER AIR OPENINGS IN CEILING SPACE AT

FULL HEIGHT WALLS SIZED AT 500 FPM (UNLESS OTHERWISE SPECIFICALLY SHOWN ON THE

DRAWINGS) TO CREATE AND/OR MAINTAIN A RETURN AIR PATH. FIRE/SMOKE DAMPERS SHALL BE

PROVIDED IN SUCH OPENINGS WHERE REQUIRED. SEE PLANS FOR FIRE/SMOKE DAMPER

LOCATIONS. COORDINATE THE LOCATIONS OF ALL DUCTWORK WITH ANY PLUMBING LINES AND

ELECTRICAL CONDUIT.

17. THE SPACE ABOVE THE CEILING IS LIMITED. IN THE EVENT THAT ANY DUCT CANNOT BE ROUTED

AS SHOWN ON THE CONTRACT DRAWINGS, THE CONTRACTOR SHALL MODIFY THE DUCT AS

REQUIRED, MAINTAINING THE SAME NET FREE AREA AS THE DESIGNED DUCT. CONTRACTOR

SHALL SUBMIT SHOP DRAWINGS SHOWING THE PROPOSED CHANGES FOR APPROVAL. THIS

SHALL BE DONE AT NO COST TO THE OWNER.

18 THERMOSTATS SHALL BE WALL MOUNTED 4'-0" ABOVE FINISHED FLOOR. COORDINATE THE

LOCATION OF ALL ROOF AND FLOOR PENETRATIONS WITH EXISTING STRUCTURAL

CONDITIONS.

19. FRAME AROUND EACH PENETRATION PER ARCHITECTURAL / STRUCTURAL DRAWINGS.

20.DUCTWORK CONNECTIONS TO ALL AIR HANDLING EQUIPMENT SHALL BE MADE WITH

WEATHERPROOF FLEXIBLE CONNECTIONS, SEE SPECIFICATIONS.

DROP

A.L.

SA

RA

SYMBOL LEGEND

SYMBOL DESCRIPTION

CEILING SUPPLY DIFFUSER (LAY-IN CEILING)

CEILING SUPPLY DIFFUSER (FIXED CEILING)

CEILING RETURN AIR GRILLE

250

EXHAUST REGISTER

DUCT ACOUSTIC LINING

SUPPLY AIR

RETURN AIR

VANED ELBOW OR MITERED ELBOW

SIDEWALL EXHAUST REGISTER

SIDEWALL SUPPLY REGISTER

RETURN AIR OR EXHAUST DUCT

SUPPLY AIR DUCT THRU

THRU LOWER OR UPPER LEVEL

FIRE DAMPER

ROUND DUCT THRU LOWER

LOWER OR UPPER LEVEL

OR UPPER LEVEL

DIRECTION OF AIR FLOW

DROP IN DUCT IN

12"x10" DUCT WIDTH BY DEPTH (IN INCHES)

FD

12"Ø

SYMBOL DESCRIPTION

7

S

ACU-4

8,000 CFM

ROOM THERMOSTAT (ELECTRIC)

KEYED NOTE SYMBOL

S=SUPPLY DIFFUSER

CFM QUANTITY

R=RETURN GRILLE

E=EXHAUST GRILLE

NECK SIZE

EQUIPMENT SYMBOL

CAPACITY

DIRECTION OF FLOW

BOTTOM PIPE CONNECTION,

TOP PIPE CONNECTION,

45° OR 90°

45° OR 90°

MECHANICAL SPECIFICATIONS

1. GENERAL:

A. PROVIDE ALL NECESSARY LABOR, MATERIALS, EQUIPMENT, SERVICES AND INSURANCES TO COMPLETE THE AIR

CONDITIONING WORK WITHIN THE FULL INTENT OF THE DRAWINGS AND SPECIFICATIONS CONTAINED HEREON AND TO THE

ENTIRE SATISFACTION OF THE ARCHITECT/ENGINEER.

B. CONTRACTOR TO COORDINATE WITH OWNER'S REPRESENTATIVE FOR OBSERVATIONS REQUIRED ABOVE THE CEILINGS.

C. ALL WORK SHALL BE IN ACCORDANCE WITH ALL APPLICABLE CODES, RULES AND LOCAL REQUIREMENTS.

D. AIR CONDITIONING WORK SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE I.B.C., U.M.C., U.P.C., AND ALL

APPLICABLE CODES, RULES AND LOCAL REQUIREMENTS.

E. GUARANTEE ALL WORK AND MATERIALS FOR A PERIOD OF ONE YEAR.

2. SUBMITTALS:

A. SPECIFICATION SHEETS WILL BE REQUIRED ON ALL NEW EQUIPMENT TO BE INSTALLED AND SHALL BE PRESENTED TO THE

OWNER'S REPRESENTATIVE BEFORE INSTALLATION. FURNISH SUBMITTALS FOR:

a. PACKAGED ROOFTOP UNIITS

b. EXHAUST FANS

c. DUCTLESS SPLIT SYSTEM

d. AIR TERMINALS

3. EQUIPMENT:

A. ALL EQUIPMENT SHALL BE AS SCHEDULED ON DRAWINGS.

B. AT CONTRACTORS OPTION EQUIPMENT OF EQUAL QUALITY, CONSTRUCTION AND CAPACITIES CAN BE SUBMITTED FOR

APPROVAL AT TIME. CONTRACTOR MUST SUBMIT A ITEM-BY-ITEM LIST OF CAPACITY AND CONSTRUCTION FEATURES TO

SHOW THAT SUBSTITUTED EQUIPMENT IS EQUAL OR BETTER THAN THAT SPECIFIED.

C. THE CONTRACTOR IS RESPONSIBLE FOR ALL REQUIRED MECHANICAL, ARCHITECTURAL, STRUCTURAL AND ELECTRICAL

CHANGES NECESSARY TO ACCOMMODATE THE SUBSTITUTED EQUIPMENT.

4. HVAC WORK:

A. ADHERE TO GENERAL ROUTING AND METHODS OF DISTRIBUTION SHOWN, FURNISHING ALL LABOR AND MATERIALS AND

APPURTENANCES AS REQUIRED FOR SATISFACTORY OPERATION FOR THE VARIOUS SYSTEMS.

B. INSTALL IN MOST DIRECT, NEAT AND WORKMANLIKE MANNER EMPLOYING ONLY MECHANICS SKILLED IN EACH TRADE. RUN

EXPOSED LINES PARALLEL WITH OR PERPENDICULAR TO BUILDING LINES. GROUP LINES FOR EASY SERVICE.

5. OTHER MATERIAL:

A. OTHER MATERIAL, NOT SPECIFICALLY DESCRIBED BUT REQUIRED FOR A COMPLETE JOB, SHALL BE NEW AND FIRST

QUALITY, FURNISHED AND INSTALLED BY THE MECHANICAL CONTRACTOR.

6. WORKMANSHIP:

A. ALL WORK TO BE PERFORMED BY A QUALIFIED PERSONNEL NORMALLY ENGAGED IN THE RESPECTIVE LINE OF WORK.

B. PERFORM ALL WORK IN A MANNER NOT TO DISTURB THE NORMAL OPERATION OF THE DATA ROOM OPERATION.

COORDINATE ALL WORK THE GENERAL CONTRACTOR AND OWNER.

C. DEMOLITION WORK SHALL NOT CREATE ANY DUST PROBLEMS IN THE DATA ROOM. CONTRACTOR SHALL PROVIDE

TEMPORARY BOUNDARY MATERIAL AS REQUIRED.

D. COORDINATE DEMOLITION OF SYSTEMS WITH THE GENERAL CONTRACTOR AND OWNER.

E. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING A NEAT AND CLEAN WORK SITE DURING CONSTRUCTION.

F. CONTRACTOR IS RESPONSIBLE FOR COORDINATION OF OTHER TRADES AND WORK SHALL BE ACCEPTABLE TO THE

MECHANICAL ENGINEER AND OWNER.

7. CUTTING, PATCHING, AND PAINTING:

A. ALL NECESSARY CUTTING AND PATCHING TO BE PERFORMED BY THE GENERAL CONTRACTOR OR PRIME CONTRACTOR.

B. ALL WORK SHALL BE DONE BY QUALIFIED PERSONNEL NORMALLY ENGAGED IN THE RESPECTIVE WORK REQUIRED AND

SHALL HAVE LICENSE AND INSURANCE FOR SUCH WORK.

C. CUTTING OF ALL OPENINGS SHALL BE COORDINATED WITH THE OWNER'S ENGINEERING REPRESENTATIVE PRIOR TO

COMMENCEMENT OF CUTTING.

8. PRODUCT HANDLING:

A. PROTECTION: USE ALL MEANS NECESSARY TO PROTECT THE MATERIALS OF THIS SECTION BEFORE, DURING, AND AFTER

INSTALLATION AND SHALL PROTECT THE MATERIALS AND WORK OF THE OTHER TRADES.

B. REPLACEMENTS: IN THE EVENT OF DAMAGE, IMMEDIATELY MAKE ALL REPAIRS AND REPLACEMENTS NECESSARY TO THE

APPROVAL OF THE ENGINEER AND OWNER AT NO ADDITIONAL COST TO THE OWNER.

9. TEST AND BALANCE OF SYSTEMS:

A. AFTER COMPLETION OF THE INSTALLATION WORK, TEST AND REGULATE ALL COMPONENTS OF THE NEW SYSTEMS AND

MODIFIED SYSTEMS TO THE SATISFACTION OF THE MECHANICAL ENGINEER AND OWNER.

10. OPERATIONAL TEST AND ADJUSTMENTS:

A. CONTRACTOR SHALL BE RESPONSIBLE FOR THE ADDITIONAL ITEMS NOTED BELOW:

B. TESTING AND START-UP OF MECHANICAL EQUIPMENT AND SYSTEMS WILL BE REQUIRED UPON PROJECT COMPLETION. ALL

PERSONNEL AND INSTRUMENTS REQUIRED SHALL BE FURNISHED BY THE CONTRACTOR. MECHANICAL CONTRACTORS

SHALL COOPERATE WITH EACH OTHER AND THE OWNER'S REPRESENTATIVES IN CONDUCTING TESTS.

C. ANY FINAL ADJUSTMENTS OR BALANCING FOUND NECESSARY TO BE MADE TO THE EQUIPMENT OR SYSTEMS SO THAT THEY

WILL BE PLACED IN ACCEPTABLE OPERATING CONDITIONS AND MEET THE SPECIFIED PERFORMANCE SHALL BE MADE

DURING ANY OR ALL OF THE TESTS SPECIFIED HEREIN.

D. ANY EQUIPMENT, SYSTEMS, OR WORK FOUND DEFICIENT DURING ANY TESTS SHALL BE REPLACED OR REVISED AS

REQUIRED.

E. BEFORE STARTING OR OPERATING ANY EQUIPMENT OF SYSTEMS, A THOROUGH CHECK SHALL BE MADE TO DETERMINE

THAT ALL SYSTEMS HAVE BEEN FLUSHED AND CLEANED AS REQUIRED AND THAT ALL EQUIPMENT HAS BEEN PROPERLY

INSTALLED, LUBRICATED AND SERVICED.

F. DURING TEST PERIOD, FINAL ADJUSTMENTS AND BALANCING SHALL BE MADE TO EQUIPMENT, SYSTEMS, CONTROLS, AND

CIRCUITS SO THAT ALL ARE PLACED IN FIRST-CLASS OPERATING CONDITION.

G. UPON COMPLETION OF THE MECHANICAL WORK, OR AT SUCH A TIME PRIOR TO COMPLETION AS MAY BE DETERMINED BY

THE ENGINEER OF RECORD, ALL MECHANICAL EQUIPMENT AND SYSTEMS SHALL BE OPERATED AND TESTED FOR A PERIOD

OF AT LEAST FIVE CONSECUTIVE 8 HOUR DAYS TO DEMONSTRATE THE SATISFACTORY OVERALL OPERATION OF THE

BUILDING OR PROJECT AS A COMPLETED UNIT.

H. CONTRACTOR SHALL PROVIDE THREE (3) PRINTED COPIES AND AN ELECTRONIC COPY OF OPERATION AND MAINTENANCE

MANUEL FOR ALL NEW EQUIPMENT PROVIDED ON PROJECT.

I. OPENING IN HARD CEILINGS MUST BE LARGE ENOUGH TO REMOVE EXISTING TERMINAL UNITS. IF EXISTING ACCESS PANELS

ARE INADEQUATE, A LARGER OPENING MUST BE MADE. NEW OPENING SHALL BE DEALING WITH NEW ACCESS PANELS

LARGE ENOUGH TO COVER OPENINGS. IN LIEU OF ACCESS PANELS, OPENINGS CAN BE MADE TO ACCOMMODATE 2'x4' LAY-IN

CEILING GRID WITH ACOUSTIC TILES.

NC or AC A R CONDITIONING
 AFF ABOVE FIN SHED FLOOR
AHU  AIR HANDLING UNIT
ASHRAE AMERICAN SOCIETY OF HEATING, REFRIGERATION AND

AIR CONDITIONING ENGINEERS
AV ACID VENT LINE
AW ACID WASTE LINE 
BTU BRITISH THERMAL UNITS
BTUH BTUS PER HOUR 
CA COMBUSTION AIR
CC COOLING COIL
CD CONDENSATE DRAIN LINE
CDR CONDENSER WATER RETURN
CDS CONDENSER WATER SUPPLY
CFM A R FLOW RATE (CUBIC FEE I PER MINU FE)
CLG CEILING
CW DOMESTIC COLD WATER
CWR CHILLED WATER RETURN
CWS CHILLED WATER SUPPLY 
DEG or ° DEGREE
DIA or 0 DIAMETER
DB DRY BULB
DWR DOMESTIC HOT WATER RETURN 
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RA i 10
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE 
F FIRE SPRINKLER LINE
FCO FLOOR CLFANOUT
FD FIRE DAMPFR
FLA FULL LOAD AMPS
FLR FLOOR
FPM FEET PER MINUTE
FS FLOW SWITCH
F7 FEET 
G LOW PRESSURE NATURAL GAS
GA GAUGE
GCO GRADE CLEANOUT
GPM WA [ ER FLOW RA i E (GALLONS PER M1NJ 1 F)
GWR GEOTHERMAL WATER RETURN
GWS GEOTHERMAL WATER SUPPLY 
HC HEATING COIL
HP HOW POWER
HVAC HEATING, VENTILATING, AIR CONDITIONING
HW DOMESTIC HOT WATER
HWR HEA I ING WATER RETURN
HWS HEATING WATER SUPPLY 
IBC INTERNATIONAL BUILDING CODE

IECC  INTERNATIONAL ENERGY CONSERVA [10 \ COD=
IFC INTERNATIONAL FIRE CODE
IMC INNTERNATIONAL MECHANICAL CODE
CC INTERNTIONAL FUEL GA$ CODE
IPC INTERNATIONAL PLUMBING CODE 
KW KILOWATT
KWH KILOWATT HOUR 
L IUIQUID REFRIGERANT UNE
LAT LEAVING AIR TEMPERATURE
LAV LAVATORY
LEED LEADERSHIP IN ENERGY & ENVIRONMENTAL DESIGN
LWT LEAVING WATER TEMPERATURE 
PA MOTORIZED DAMPER
MAX MAXIMUM
MCA MINIMUM CIRCUIT AMPS
MIN MINIMUM
MOCP MAXIMUM OVERCURRENT PROTECTION
MPG MEDIUM PRESSURE NA1URAL GAS 
NC NOISE CRITERIA
NFPA NATIONAL FIRE PROTECTION ASSOC1ATION
NTS NOT TO SCALE 
OD OVERFLOW DRAIN LINE
OSA OUTSIDE AIR 
PD PRESSURE ORO-,
P1-1 or 0 PHASE
PRV PRESSURE REDUC1NC VALVE 
RA RETURN AIR
RD ROOF DRAIN LINE
RPM REVOLUTIONS PER MINUTE
RTU ROOFTOP UNIT 
S SUCTION REFRIGERANT LINE
SA SUPPLY AIR
SD STORM DRAIN LINE
SEER SEASONAL ENERGY EFFICIENCY RATIO
SFD COMBINATION SMOKE/FIRE DAMPER
SP STATIC PRESSURE
SYM SYMBOL 
T & P TEMPERATURE AND PRESSURE
TEMP TEMPERATURE
TS 1EMPERMURE SENSOR °JUG I OR PIPING;
TYP TYPICAL 
UPC UNIFORM PLUMBING CODE
U JRINAL 
VTR VENT THROUGH ROOF
V VOLTS 
WB WET-BULB
WC WA TER CLOSET
WCO WALL CLEANOUT
WH WATER HEATER

MECHANICAL ABBREVIATIONS

MECHANICAL SHEET INDEX

M1.00 MECHANICAL ABBREVIATIONS, SYMBOLS, NOTES & INDEX

M2.01 MECHANICAL HVAC PLAN

M2.02 MECHANICAL HVAC ROOF PLAN

M3.01 MECHANICAL SPECIFICATIONS

M3.02 MECHANICAL DETAILS

M4.01 MECHANICAL HVAC DUCT LAYOUT ISOMETRIC VIEW
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DN

DN

DN

RAMP

RAMP

0'                  4'

4"VTR

RTU-1

RTU-2

1

1

1

2

BATHROOM EXHAUST

GAS

GAS

G
A

S

NOTES:
1. GAS FIRED, DOWN DISCHARGE, 3-PHASE, ROOF TOP UNIT WITH FACTORY SUPPLIED ROOF CURB AND ECONOMIZER.  13 SEER MINIMUM. PROVIDE AUTOMATIC

SHUT DOWN WITH MANUAL RESTART ON UNITS OVER 2000 CFM. PROVIDE REGULATOR TO REDUCE PRESSURE AS REQUIRED BY MANUFACTURER.

 GENERAL NOTES (ROOF)

1. EXISTING GAS SUPPLY 1552CFH @ 2PSI. INTERCEPT EXISTING
GAS SERVICE ABOVE EXISTING METER AND INSTALL NEW 1" GAS
LINE ACROSS ROOF TO NEW ADDTION. AVAILABLE GAS = 350CFH.

2. VERIFY LOCATION OF INTAKE AND EXHAUST UNITS ON ROOF TO
VERIFY CODE CLEARANCES.

3. VERIFY LOCATION OF INTAKE AND EXHAUST UNITS ON ROOF TO
VERIFY CODE CLEARANCES.

4. MECHANICAL CONTRACTOR TO INSTALL AND WIRE THERMOSTATS.

KEY NOTES (ROOF)

1. ROUTE 1" GAS LINE FROM HIGH SIDE OF GAS METER AT NE
CORNER OF FACILITY ACROSS ROOF TO ROOF OF NEW ADDITION
(150 FEET). CONNECT 3/4" GAS TO EACH RTU. PROVIDE
REGULATOR & DIRT LEG AT UNIT. SEE ARCHITECTURAL PLAN
FOR OVERALL BUILDING PLAN.

2. LOCATE VTR CLEAR OF ALL INTAKE AIR OPENINGS PER CODE.
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DIVISION 23 MECHANICAL SPECIFICATIONS

PART 1 - GENERAL

1.01 WORK INCLUDED

A. RELOCATING DUCTWORK AND DIFFUSERS

1.02 GENERAL MECHANICAL REQUIREMENTS

A. SCOPE: FURNISH ALL LABOR, MATERIALS, TOOLS, EQUIPMENT, AND SERVICES FOR ALL MECHANICAL WORK AS SPECIFIED AND AS

SHOWN ON THE DRAWINGS. THIS SECTION APPLIES TO ALL PROJECT MECHANICAL WORK. ALL MECHANICAL EQUIPMENT AND

DEVICES FURNISHED OR INSTALLED UNDER OTHER DIVISIONS OF THIS SPECIFICATION (OR BY THE OWNER) WHICH REQUIRE

CONNECTION TO ANY MECHANICAL SYSTEMS (I.E., PLUMBING SYSTEMS, DUCT SYSTEMS OR CONTROLS) SHALL BE CONNECTED

UNDER THIS DIVISION OF THE SPECIFICATIONS.

B. GENERAL: ALL WORK SHALL CONFORM WITH THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, AND ALL OTHER

PROVISIONS OF THE CONTRACT DOCUMENTS.

C. COMPLETE SYSTEMS: FURNISH AND INSTALL ALL MATERIALS, APPURTENANCES, DEVICES, AND MISCELLANEOUS ITEMS NOT

SPECIFICALLY MENTIONED HEREIN OR NOTED ON THE DRAWINGS, BUT WHICH ARE NECESSARY TO MAKE A COMPLETE WORKING

INSTALLATION OF ALL MECHANICAL SYSTEMS. NOT ALL ACCESSORIES OR DEVICES ARE SHOWN OR SPECIFIED THAT ARE

NECESSARY TO FORM COMPLETE AND FUNCTIONAL SYSTEMS.

D. REVIEW AND COORDINATION: TO ELIMINATE ALL POSSIBLE ERRORS AND INTERFERENCES, THOROUGHLY EXAMINE ALL THE

DRAWINGS AND SPECIFICATIONS BEFORE WORK IS STARTED, AND CONSULT AND COORDINATE WITH EACH OF THE VARIOUS TRADES

REGARDING THE WORK. SUCH COORDINATION SHALL BEGIN PRIOR TO ANY WORK STARTING, AND CONTINUE THROUGHOUT THE

PROJECT.

E. CONFLICTS: NOTIFY THE ARCHITECT/ENGINEER OF ANY DISCREPANCIES OF CONFLICTS WITHIN THE CONTRACT DOCUMENTS OR

BETWEEN THE CONTRACT DOCUMENTS AND FIELD CONDITIONS. DO NOT PROCEED WITH ANY WORK OR THE PURCHASING OF ANY

MATERIALS FOR THE AREA(S) OF CONFLICT UNTIL OBTAINING WRITTEN INSTRUCTIONS FROM THE ARCHITECT/ENGINEER ON HOW TO

PROCEED. ANY WORK DONE AFTER DISCOVERY OF SUCH DISCREPANCIES OR CONFLICTS AND PRIOR TO OBTAINING THE

ARCHITECT/ENGINEER'S INSTRUCTIONS ON HOW TO PROCEED SHALL BE DONE AT THE CONTRACTOR'S EXPENSE. IN CASE OF A

CONFLICT BETWEEN THESE REQUIREMENTS AND OTHER PROJECT REQUIREMENTS, THE MOST STRINGENT AND EXPENSIVE (AS

JUDGED BY THE ARCHITECT/ENGINEER) SHALL PREVAIL.

F. FIELD CONDITIONS:

1. CHECK FIELD CONDITIONS AND VERIFY ALL MEASUREMENTS AND RELATIONSHIPS INDICATED ON THE DRAWINGS BEFORE

PROCEEDING WITH ANY WORK.

2. IN VERIFYING EXISTING CONDITIONS, THE CONTRACTOR SHALL VERIFY BY DIRECT PHYSICAL INSPECTION, COMPLETE TRACING

OUT OF SYSTEMS, BY APPLYING TEST PRESSURES, BY EXCAVATION AND INSPECTION, USE OF PIPELINE CAMERAS AND OTHER

SUITABLE ABSOLUTE CERTAIN METHODS TO CONFIRM THE ACTUAL PHYSICAL CONDITIONS THAT EXIST.

G. DRAWINGS AND SPECIFICATIONS: DRAWINGS AND SPECIFICATIONS ARE COMPLEMENTARY AND WHAT IS CALLED FOR IN EITHER IS

BINDING AND IS CALLED FOR IN BOTH.

H. OFFSETS/FITTINGS: THE DRAWINGS ARE DIAGRAMMATIC AND SHOW THE GENERAL ARRANGEMENT OF THE CONSTRUCTION AND

THEREFORE DO NOT SHOW ALL OFFSETS, FITTINGS AND ACCESSORIES WHICH ARE REQUIRED TO FORM A COMPLETE AND

OPERATING INSTALLATION.

1. DUCT SYSTEMS: INCLUDE IN BID ALL NECESSARY FITTINGS, OFFSETS, AND TRANSITIONS TO COMPLETELY CONNECT ALL

SYSTEMS, MAINTAIN CLEAR ACCESS PATHS, AND COMPLY WITH ALL PROJECT REQUIREMENTS. CONTRACTOR IS RESPONSIBLE

TO DETERMINE THE QUANTITY OF OFFSETS AND FITTINGS REQUIRED, AND THE LABOR INVOLVED.

I. LOCATIONS: UNLESS DIMENSIONED LOCATIONS FOR MECHANICAL ITEMS ARE SHOWN, SELECT THE PRECISE LOCATION OF THE ITEM

IN ACCORDANCE WITH THE CONTRACT DOCUMENTS AND SUBJECT TO THE ARCHITECT/ENGINEER'S REVIEW. NO ALLOWANCES WILL

BE GRANTED FOR FAILURE TO OBTAIN THE ARCHITECT/ENGINEER'S REVIEW.

J. DESIGN: THE LEVEL OF DESIGN PRESENTED IN THE DOCUMENTS REPRESENTS THE EXTENT OF THE DESIGN BEING FURNISHED TO

THE CONTRACTOR; ANY ADDITIONAL DESIGN NEEDED SHALL BE PROVIDED BY THE CONTRACTOR. ALL DESIGN BY THE CONTRACTOR

SHALL BE PERFORMED BY INDIVIDUALS SKILLED AND EXPERIENCED IN SUCH WORK, AND WHERE REQUIRED BY LOCAL CODE (OR

ELSEWHERE IN THE DOCUMENTS) SHALL BE PERFORMED BY ENGINEERS LICENSED IN THE STATE WHERE THE PROJECT IS LOCATED.

THE CONTRACTOR SHALL INCLUDE IN HIS BID THE COSTS OF ALL SUCH ADDED DESIGN INCLUDING ENGINEERING, DRAFTING,

COORDINATION, AND ALL RELATED ACTIVITIES AND WORK. SUCH DESIGNS SERVICES ARE REQUIRED FOR MANY BUILDING SYSTEMS;

INCLUDING BUT NOT LIMITED TO FIRE SPRINKLER SYSTEMS, CONTROL SYSTEMS, HANGER/SUPPORT SYSTEMS, TEMPORARY

DUCT/PIPING SYSTEMS, SYSTEM OFFSET/ADJUSTMENTS TO SUIT STRUCTURE, AND FOR METHODS/MEANS OF ACCOMPLISHING THE

WORK.

K. EXPERIENCE: ALL WORK SHALL BE PERFORMED BY INDIVIDUALS EXPERIENCED AND KNOWLEDGEABLE IN THE WORK THEY ARE

PERFORMING, AND EXPERIENCED WITH THE SAME TYPE OF SYSTEMS AND BUILDING TYPE AS THIS PROJECT.

L. SUSTAINABLE BUILDING REQUIREMENTS: NOT APPLICABLE TO THIS PROJECT.

1.03 REMODELING AND DEMOLITION WORK IN EXISTING BUILDING

A. REMOVE, RELOCATE OR REROUTE EXISTING WORK AS REQUIRED FOR THE INSTALLATION OF CONSTRUCTION.  MATERIALS AND

EQUIPMENT REMOVED SHALL BE SHOWN TO AND INSPECTED BY THE OWNER.  THOSE MATERIALS AND EQUIPMENT NOT CLAIMED BY

THE OWNER SHALL BE REMOVED FROM THE SITE.  DUST, NOISE AND VIBRATION SHALL BE CONTROLLED AND HELD TO A MINIMUM.

PIPING AND DUCTWORK SHALL BE CAPPED BEHIND FINISHED SURFACES.

B. THIS PROJECT WILL CONSIST OF ALTERATION WORK WITHIN, AND CONSTRUCTION OF BUILDING ADDITIONS TO AN OPERATING

FACILITY.  DEMOLITION WORK SHALL BE COORDINATED AND CONDUCTED IN A MANNER THAT WILL NOT INTERFERE WITH THE

NORMAL OPERATION OF THE BUILDING.  ALL WORK SHALL BE PLANNED IN ADVANCE WITH THE OWNER AND ARCHITECT.

C. MATERIALS AND EQUIPMENT NOTED TO BE REUSED SHALL BE EXAMINED AND REPAIRED AS REQUIRED TO PUT THESE MATERIALS

AND EQUIPMENT IN ACCEPTABLE WORKING ORDER.

D. IT MAY BE FOUND NECESSARY TO INTERRUPT SERVICES TO EXISTING BUILDING OR PORTIONS THEREOF DURING THE PROGRESS OF

THIS WORK.  WHEN SUCH INTERRUPTIONS ARE LIKELY TO OCCUR, MAKE PREVIOUS ARRANGEMENTS WITH THE OWNER AS TO THE

MOST CONVENIENT TIME FOR SUCH INTERRUPTIONS.  TEMPORARY SERVICE CONNECTIONS SHALL BE PROVIDED WHERE THE

OWNER CANNOT PERMIT SERVICE INTERRUPTIONS.  THE EXISTING OR TEMPORARY SERVICES SHALL BE MAINTAINED IN OPERATION

UNTIL SUCH TIME THAT THE NEW SERVICES HAVE BEEN INSTALLED AND ARE READY FOR PERMANENT OPERATION.

1.04 QUALITY ASSURANCE REQUIREMENTS

A. CODE: ALL WORK SHALL BE DONE TO MEET OR EXCEED ALL APPLICABLE CODES AND ORDINANCES.

B. CODE KNOWLEDGE: CONTRACTOR AND WORKERS ASSIGNED TO THIS PROJECT SHALL BE FAMILIAR AND KNOWLEDGEABLE OF ALL

APPLICABLE CODES AND ORDINANCES.

C. PROOF OF CODE COMPLIANCE: ON COMPLETION OF THE WORK, SATISFACTORY EVIDENCE SHALL BE FURNISHED TO SHOW THAT ALL

WORK HAS BEEN INSTALLED IN ACCORDANCE WITH ALL CODES AND THAT ALL INSPECTIONS REQUIRED HAVE BEEN SUCCESSFULLY

PASSED.

D. PERMITS AND FEES:

1. THE CONTRACTOR SHALL OBTAIN AND PAY FOR ALL PERMITS, LICENSES, FEES AND INSPECTIONS AS REQUIRED BY THE

GOVERNING CODES AND AS SPECIFIED HEREIN (UNLESS NOTED OTHERWISE IN THE CONTRACT DOCUMENTS).

2. FEES WHICH THIS CONTRACTOR SHALL PAY INCLUDE ALL CHARGES MADE BY ANY UTILITY COMPANY OR MUNICIPALITY FOR

MATERIAL, LABOR OR SERVICES INCIDENT TO THE CONNECTION OF SERVICE (UNLESS NOTED OTHERWISE IN THE CONTRACT

DOCUMENTS).

E. ASME: ALL PRESSURE VESSELS, SAFETY DEVICES, AND APPURTENANCES SHALL COMPLY WITH THE STANDARDS OF, AND BEAR THE

STAMP OF ASME.

F. ELECTRICAL: ALL ELECTRICAL DEVICES AND WIRING AND EQUIPMENT SHALL COMPLY WITH STANDARDS OF NEC AND DIVISION 16

SPECIFICATIONS. ALL ELECTRICAL DEVICES SHALL BE UL (OF OTHER APPROVED AGENCY) LISTED AND SO IDENTIFIED.

G. INSTALLATION: ALL ITEMS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S INSTALLATION INSTRUCTIONS AND

RECOMMENDATIONS.

H. QUALITY ASSURANCE CHECKS: PRIOR TO ORDERING ITEMS OR MATERIALS, CONFIRM THE FOLLOWING FOR EACH:

1. GENERAL: ITEM IS SUITABLE FOR THE INTENDED PURPOSE AND COMPLIES WITH THE CONTRACT DOCUMENTS.

2. MANUFACTURER: ITEM'S MANUFACTURER IS LISTED AS AN ACCEPTABLE MANUFACTURER, IN THE CONTRACT DOCUMENT'S OR A

SUBSTITUTION REQUEST (WHERE ALLOWED) HAS BEEN SUBMITTED AND THE MANUFACTURER HAS BEEN LISTED AS

ACCEPTABLE.

3. ELECTRICAL (FOR ITEMS REQUIRING ELECTRICAL POWER):

A. ITEM IS FOR USE WITH THE VOLTAGE/PHASE AS INDICATED ON THE ELECTRICAL PLANS (OR FOR THE ELECTRICAL CIRCUIT THE ITEM

WILL BE CONNECTED TO).

B. ITEM'S AMPACITY REQUIREMENTS (MCA) DO NOT EXCEED THAT INDICATED ON THE ELECTRICAL PLANS (OR FOR THE ELECTRICAL

CIRCUIT THE ITEM WILL BE CONNECTED TO).

4. WEIGHT: ITEM'S WEIGHT IS NO GREATER THAN THAT INDICATED ON THE PLANS.

5. ADEQUATE SPACE: ITEM WILL FIT IN THE SPACE AVAILABLE AND ALONG THE PATH AVAILABLE TO INSTALL THE ITEM.

6. INSTALLATION: A SUITABLE METHOD FOR INSTALLING THE ITEMS HAS BEEN SELECTED WHICH MEETS THE PROJECT SCHEDULE

AND OTHER REQUIREMENTS.

7. LEAD TIME: THE ITEM'S FABRICATION, SHIPPING, AND DELIVERY PERIOD MEETS THE PROJECT SCHEDULE REQUIREMENTS.

I. CHECK-OUT: THE CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY THAT PROPER INSTALLATION AND PROPER CONNECTIONS HAVE

BEEN PROVIDED FOR ALL MECHANICAL WORK. CONTRACTOR SHALL PROVIDE INSTALLATION CHECKOUT, START-UP SERVICES, AND

PERFORM AND THOROUGH CHECK OF ALL SYSTEMS TO PROVE PROPER OPERATION. CONTRACTOR SHALL OPERATE ALL ITEMS

MULTIPLE TIMES UNDER VARYING CONDITIONS TO CONFIRM PROPER OPERATION. CONTRACTOR SHALL SUBMIT A CHECKLIST

LISTING ALL EQUIPMENT, FIXTURES, AND SIMILAR ITEMS FURNISHED ON THIS PROJECT, WITH A DATE AND INITIALS INDICATING WHEN

THE ITEM WAS CHECKED, A LIST OF WHAT WAS CHECKED, AND BY WHOM. SUCH CHECK SHALL, AS A MINIMUM UTILIZE DOCUMENTS

PROVIDED BY THE EQUIPMENT MANUFACTURER. SUCH A CHECK-OUT IS IN ADDITION TO ANY COMMISSIONING ACTIVITIES SPECIFIED

(UNLESS NOTED OTHERWISE).

1.05 RECORD DATA

A. FIELD RECORD DRAWINGS: THE CONTRACTOR SHALL MAINTAIN A SET OF FULL SIZE CONTRACT PLANS AT THE PROJECT SITE UPON

WHICH ALL CHANGES FROM THE AS-BID PLANS ARE NOTED. THESE PLANS SHALL ALSO INCLUDE ACTUAL LOCATIONS (WITH

DIMENSIONS) OF ALL UNDERGROUND AND CONCEALED MECHANICAL SYSTEMS. CONNECTION POINTS TO OUTSIDE UTILITIES SHALL

BE LOCATED BY FIELD MEASUREMENTS AND SO NOTED ON THESE RECORD DRAWINGS. ALL ADDENDA, CHANGE ORDER, FIELD

ORDERS, DESIGN CLARIFICATIONS, REQUEST FOR INFORMATION, AND ALL OTHER CLARIFICATIONS AND REVISIONS TO THE PLANS

SHALL ALSO BE MADE A PART OF THESE RECORD DRAWINGS. PLANS SHALL BE AVAILABLE FOR WEEKLY REVIEW BY THE

ARCHITECT/ENGINEER. LABEL DRAWING “AS-BUILTS” WITH DATE, NAME OF CONTRACTOR, AND NAME OF INDIVIDUAL OVERSEEING

THE WORK.

PART 2 - PRODUCTS

2.01 ELECTRICAL

A. ALL ELECTRICAL WORK, CONDUIT, BOXES AND DEVICES IN CONNECTION WITH CONTROL WIRING AS REQUIRED TO INSTALL THE

CONTROL EQUIPMENT AS SPECIFIED HEREIN OR SHOWN ON THE DRAWINGS SHALL BE FURNISHED AND INSTALLED COMPLETE BY

THE MECHANICAL CONTRACTOR.

B. ALL ELECTRICAL WORK PERFORMED UNDER THIS SECTION OF THE SPECIFICATIONS SHALL CONFORM TO ALL APPLICABLE PORTIONS

OF THE DIVISION 26 SPECIFICATIONS AND SHALL CONFORM TO ALL GOVERNING CODES.

C. AL STARTING SWITCHES AND DISCONNECT SWITCHES PROVIDED BY THIS CONTRACTOR SHALL BE LABELED TO IDENTIFY THE

EQUIPMENT SERVED AND USAGE. SUCH LABELING SHALL MATCH THAT SPECIFIED IN DIVISION 16.

D. ALL EQUIPMENT SHALL BE FACTORY WIRED TO A JUNCTION BOX FOR CONNECTION OF ELECTRICAL SERVICE.

2.02 PRODUCT LISTINGS

A. GENERAL: ANY PIECE OF EQUIPMENT USED IN THIS PROJECT AND HEREINAFTER SPECIFIED WHICH REQUIRES ELECTRICAL HOOK-UP,

SUCH AS FANS, PUMPS, HOT WATER TANKS, BOOSTERS, AIR HANDLING EQUIPMENT, ETC. SHALL BE PROVIDED WITH AN APPROVED

LABEL FROM AN AGENCY ACCEPTABLE TO THE AUTHORITY HAVING JURISDICTION DOES NOT REQUIRE IT.

B. COMPLETE ASSEMBLY: APPROVAL OF AGENCY SHALL BE FOR THE COMPLETE ASSEMBLY (APPROVAL OF INDIVIDUAL COMPONENTS

NOT ACCEPTABLE) AND ALL LABELS MUST BE LOCATED OUTSIDE OF EQUIPMENT AND SHALL BE VISIBLE TO INSPECTOR.

C. RESPONSIBILITY: IT SHALL BE THE RESPONSIBILITY OF THE MECHANICAL CONTRACTOR OR THE EQUIPMENT SUPPLIER TO MEET THE

REQUIREMENTS OF THIS SECTION. ALL AGENCY COSTS TO PROVIDE APPROPRIATE LABEL FOR A PIECE OF EQUIPMENT SHALL BE

INCLUDED IN THE BID.

PART 3 - EXECUTION

3.01 GENERAL

A. WORKMANSHIP: THIS CONTRACTOR SHALL FURNISH AND INSTALL ALL EQUIPMENT INCLUDED IN THE CONTRACT TO PROVIDE

COMPLETE AND FUNCTIONING SYSTEMS WITH A NEAT AND FINISHED APPEARANCE. IF, IN THE JUDGMENT OF THE

ARCHITECT/ENGINEER, ANY PORTION OF THE WORK HAS NOT BEEN INSTALLED IN ACCORDANCE WITH THE SPECIFICATIONS AND IN

A NEAT WORKMANLIKE MANNER, OR HAS BEEN LEFT IN A ROUGH, UNFINISHED MANNER, THE CONTRACTOR SHALL BE REQUIRED TO

REVISE THE WORK SO THAT IT COMPLIES WITH THE SPECIFICATIONS AND IS ACCEPTABLE TO THE ARCHITECT/ENGINEER, AT NO

INCREASE IN COST TO THE OWNER.

B. OPENINGS AND CUTTING AND PATCHING IN NEW CONSTRUCTION:

1. OPENINGS - GENERAL: THE GENERAL CONTRACTOR SHALL PROVIDE ALL REQUIRED SPACES AND PROVISIONS IN STRUCTURES

OF NEW CONSTRUCTION FOR THE INSTALLATION OF WORK OF ALL OTHER CONTRACTORS OR SUBCONTRACTORS.

2. COORDINATION: THE DIVISION 23 CONTRACTOR SHALL FURNISH TO THE GENERAL CONTRACTOR (IN A TIMELY MANNER) ALL

NEEDED DIMENSIONS AND A LOCATION OF OPENINGS TO ALLOW FOR THESE OPENINGS TO BE PROVIDED AS THE CONSTRUCTION

ADJACENT TO THE OPENING IS BEING DONE.

3. CUTTING AND PATCHING: CUTTING AND PATCHING OF STRUCTURES IN PLACE MADE NECESSARY TO ADMIT WORK, REPAIR

DEFECTIVE WORK, OR BY NEGLECT OF CONTRACTORS AND SUBCONTRACTORS TO PROPERLY ANTICIPATE THEIR

REQUIREMENTS, SHALL BE DONE BY THE GENERAL CONTRACTOR AT THE EXPENSE OF THE CONTRACTORS OR

SUBCONTRACTORS RESPONSIBLE. SUCH CUTTING AND PATCHING SHALL COMPLY WITH SUBPARAGRAPHS 2, 3 AND 4 OF

PARAGRAPH C, “OPENINGS AND CUTTING AND PATCHING IN EXISTING CONSTRUCTION.”

4. PATCHING MATERIALS: PATCHING SHALL BE WITH MATERIALS OF LIKE KIND AND QUALITY OF THE ADJOINING SURFACE BY

SKILLED LABOR EXPERIENCED IN THAT PARTICULAR TRADE.

3.02 INSTALLATION

A. REPLACEMENT AND MAINTENANCE: INSTALL MECHANICAL EQUIPMENT TO PERMIT EASY ACCESS FOR NORMAL MAINTENANCE, AND

SO THAT PARTS REQUIRING PERIODIC REPLACEMENT OR MAINTENANCE (E.G., COILS, SHEAVES, FILTERS, METERS, BEARINGS, ETC.)

CAN BE REMOVED. RELOCATE ITEMS WHICH INTERFERE WITH ACCESS.

B. ACCESS DOORS: PROVIDE ACCESS DOORS IN BUILDING, EQUIPMENT, AND DUCTS AS REQUIRED TO ALLOW FOR INSPECTION,

SERVICE, AND PROPER MAINTENANCE.

C. MANUALLY OPERATED COMPONENTS: VALVES, DAMPER OPERATORS, AND OTHER DEVICES WHICH ARE MANUALLY ADJUSTED OR

OPERATED SHALL BE LOCATED SO AS TO BE EASILY ACCESSIBLE BY A PERSON STANDING ON THE FLOOR. ANY SUCH ITEMS WHICH

ARE NOT IN THE OPEN SHALL BE MADE ACCESSIBLE THROUGH ACCESS DOORS IN THE BUILDING CONSTRUCTION.

D. MONITORING COMPONENTS: GAUGES, THERMOMETERS, INSTRUMENTATION AND OTHER COMPONENTS WHICH ARE INSTALLED TO

MONITOR EQUIPMENT PERFORMANCE, OPERATING CONDITIONS, ETC., SHALL BE ORIENTED SO AS TO BE EASILY READ BY A PERSON

STANDING ON THE FLOOR. PROVIDE NECESSARY BRACKETS AND HANGERS AS NEEDED.

E. DIFFICULT INSTALLATION: IF CIRCUMSTANCES AT A PARTICULAR LOCATION MAKE THE ACCESSIBLE INSTALLATION OF AN ITEM

DIFFICULT OR INCONVENIENT, THE SITUATION SHALL BE DISCUSSED WITH THE ARCHITECT/ENGINEER BEFORE INSTALLING THE ITEM

IN A POOR ACCESS LOCATION.

F. ROTATING PARTS: BELTS, PULLEYS, COUPLINGS, PROJECTING SETSCREWS, KEYS AND OTHER ROTATING PARTS WHICH MAY POSE A

DANGER TO PERSONNEL SHALL BE FULLY ENCLOSED OR GUARDED IN ACCORDANCE WITH APPLICABLE CODES, AND SO AS NOT TO

PRESENT SAFETY HAZARD.

G. EQUIPMENT PADS: ALL GROUND AND SLAB MOUNTED MECHANICAL EQUIPMENT SHALL BE INSTALLED ON A MINIMUM 4 INCH THICK

CONCRETE PAD, UNLESS INDICATED OTHERWISE. WHERE THE LARGEST DIMENSION FOR ANY PAD EXCEEDS 6 FEET PROVIDE A 6 X 6

- 10 GA. X 10 GA. WELDED WIRE FABRIC REINFORCEMENT IN THE PAD (UNLESS NOTED OTHERWISE).

H. DISSIMILAR METALS: PROVIDE SEPARATIONS BETWEEN ALL DISSIMILAR METALS. WHERE NOT SPECIFIED IN ANY OTHER WAY, USE 10

MIL PLASTIC TAPE WRAPPED AT POINT OF CONTACT OR PLASTIC CENTERING INSERTS.

I. ELECTRICAL OFFSETS: PROVIDE OFFSETS AROUND ALL ELECTRICAL PANELS (AND SIMILAR ELECTRICAL EQUIPMENT) TO MAINTAIN

SPACE CLEAR ABOVE AND BELOW ELECTRICAL PANELS TO STRUCTURE AND CLEARANCE OF 3 FEET DIRECTLY IN FRONT OF PANEL,

EXCEPT WHERE INDICATED OTHERWISE OR REQUIRED BY NEC TO BE MORE.

J. PIPING THROUGH FRAMING: PIPING THROUGH FRAMING SHALL BE INSTALLED IN THE APPROXIMATE CENTER OF THE MEMBER.

WHERE LOCATED SUCH THAT NAILS OR SCREWS ARE LIKELY TO DAMAGE THE PIPE, A STEEL PLATE AT LEAST 1/16 INCH THICK SHALL

BE INSTALLED TO PROVIDE PROTECTION. AT METAL FRAMING, WRAP PIPING TO PREVENT CONTACT OF DISSIMILAR METALS. AT

METAL AND WOOD FRAMING, PROVIDE PLASTIC PIPE INSULATORS AT PIPING PENETRATIONS THROUGH FRAMING NEAREST EACH

FIXTURE AND ON AT LEAST 32 INCH CENTERS.

K. SAFETY PROTECTION: ALL DUCTWORK, PIPING AND RELATED ITEMS INSTALLED BY THIS CONTRACTOR THAT PRESENT A SAFETY

HAZARD (I.E., ITEMS INSTALLED AT/NEAR HEAD HEIGHT, ITEMS PROJECTING INTO MAINTENANCE ACCESS PATHS, ETC.) SHALL BE

COVERED (AT HAZARDOUS AREA) WITH ¾” THICK ELASTOMERIC INSULATION AND REFLECTIVE RED/WHITE SELF-STICKING SAFETY

TAPE. ALL SHARP CORNERS ON SUPPORTS AND OTHER INSTALLED ITEMS SHALL BE GROUND SMOOTH.

L. MANUFACTURERS' INSTRUCTIONS: INSTALLATION SHALL COMPLY WITH MANUFACTURERS INSTALLATION INSTRUCTIONS. SUBMIT

SUCH INSTRUCTION FOR ENGINEERS REVIEW PRIOR TO BEGINNING INSTALLATION.

3.03 FINAL INSPECTION AND INSTRUCTION

A. INSTRUCTION:

1. THE O&M MANUALS SHALL BE SUBMITTED AND APPROVED BY THE ENGINEER AND OWNER PRIOR TO CONDUCTING THE

INSTRUCTION PERIODS.

2. INSTRUCTION SHALL INCLUDE A MINIMUM OF 32 HOURS CLASSROOM TIME, DISCUSSION ON THE SYSTEM'S OPERATION AND

PRESENTATION OF INFORMATION FROM MAINTENANCE MANUALS WITH APPROPRIATE REFERENCES TO DRAWINGS, FOLLOWED

BY TOURS OF EQUIPMENT SPACES EXPLAINING MAINTENANCE REQUIREMENTS, ACCESS METHODS, SERVICING, AND

MAINTENANCE SCHEDULES, PROCEDURES, TEMPERATURE SETTINGS AND AVAILABLE SYSTEM AND EQUIPMENT ADJUSTMENTS.

3. FIELD INSTRUCTIONS AND DEMONSTRATIONS OF MAINTENANCE PROCEDURES FOR ALL ITEMS COVERED IN THE O&M MANUAL

(REFERENCE SECTION 15015) SHALL BE PROVIDED. SUCH FIELD INSTRUCTION AND DEMONSTRATION SHALL BE FOR A MINIMUM

OF 16 HOURS.

4. THE CONTRACTOR'S REPRESENTATIVES WHO CONDUCT THESE INSTRUCTIONS AND DEMONSTRATIONS SHALL BE QUALIFIED

FOREMEN OR SUPERINTENDENTS ACQUAINTED WITH THIS PROJECT AND THE TRADES INVOLVED. MANUFACTURER'S

AUTHORIZED SERVICE REPRESENTATIVE OR DIRECT EMPLOYEE SHALL PROVIDE INSTRUCTION FOR ALL MAJOR EQUIPMENT AND

SYSTEMS AND WHERE SPECIFIED.

5. NOTICE OF THE CONTRACTOR'S READINESS TO CONDUCT THE INSTRUCTION AND DEMONSTRATIONS SHALL BE GIVEN TO OWNER

AND ARCHITECT/ENGINEER AT LEAST TWO (2) WEEKS PRIOR TO PROPOSED INSTRUCTION PERIODS AND MUTUALLY AGREED

UPON TIMES ARRANGED.

B. FINAL INSPECTION AND FIELD INSTRUCTION:

1. PRIOR TO ACCEPTANCE OF THE MECHANICAL WORK, THE CONTRACTOR SHALL PUT ALL MECHANICAL SYSTEMS INTO OPERATION

FOR A PERIOD OF NOT LESS THAN FIVE (5) WORKING DAYS SO THAT THEY MAY BE INSPECTED BY THE ARCHITECT/ENGINEER AND

THE OWNER'S REPRESENTATIVES.

2. THE TIME OF THE FINAL INSPECTION SHALL BE MUTUALLY AGREED TO BY THE OWNER, ENGINEER AND CONTRACTOR.

3. THE CONTRACTOR SHALL FURNISH ADEQUATE STAFF TO OPERATE THE MECHANICAL SYSTEMS DURING INSPECTION.

4. DURING THE FINAL INSPECTION PERIOD, THE CONTRACTOR SHALL DEMONSTRATE TO THE OWNER'S REPRESENTATIVES THE

OPERATION OF ALL EQUIPMENT, SHOWING THAT IT OPERATES AND IS CONTROLLED PROPERLY. SUCH DEMONSTRATION PERIOD

SHALL INCLUDE A SIXTEEN (16) HOUR FIELD INSTRUCTION PERIOD. CONTRACTOR SHALL HAVE REPRESENTATIVES PRESENT OF

THE EQUIPMENT MANUFACTURERS, TO EXPLAIN MAINTENANCE PROCEDURES.
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ROOF PENETRATION
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EXTERIOR INSULATION JACKET.

PIPE

SUPPLIED TO ROOFING CONTRACTOR.

METAL BY MECHANICAL CONTRACTOR,

PITCH PAN, 18 GA. GALV. SHEET

CONCRETE ROOF DECK.

FILL WITH PLASTIC FLASHING.

ROOFING

BEFORE ADDING PLASTIC FLASHING.

CAULK WITH FIBEROUS MATERIAL

STEEL DECK WITH INSULATION.

..

.

FOR THICKNESS.

2

8

1 PIPE SLEEVE SIZED FOR PIPE

KEYED NOTES:

INSULATION - SEE SPECS

WITH INSULATION.
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PLUMBING SPECIFICATIONS

A. THE PLUMBING WORK SHALL BE PERFORMED IN STRICT ACCORDANCE WITH THE APPLICABLE PROVISIONS OF THE

INTERNATIONAL BUILDING CODE) THE UNIFORM PLUMBING CODE) THE UNIFORM MECHANICAL CODE, AS ADOPTED

AND INTERPRETED BY THE STATE OF NEW MEXICO, CITY OF ALBUQUERQUE, AND THE NATIONAL FIRE PROTECTION

ASSOCIATION (NFPA REGULATIONS), CURRENT ADOPTED EDITION, REGARDING FIRE PROTECTION, HEATING AND

VENTILATING AND AIR CONDITIONING SYSTEMS AND ELECTRICAL SYSTEMS, ALL MATERIALS AND LABOR

NECESSARY TO COMPLY WITH THESE, REGULATIONS AND ORDINANCES SHALL BE PROVIDED,

B. THE CONTRACTOR SHALL FURNISH THE ARCHITECT SIX COPIES OF SHOP DRAWINGS FOR APPROVAL AND

COMPLETE OPERATING AND MAINTENANCE INSTRUCTIONS COVERING ALL UNITS OF MECHANICAL EQUIPMENT

HEREIN SPECIFIED TOGETHER WITH PARTS LISTS, FURNISH FOUR (4) COPIES OF ALL THE LITERATURE) EACH SHALL

BE SUITABLY BOUND IN LOOSE LEAF BOOK FORM.

C. DOMESTIC WATER PIPING 4' AND SMALLER SHALL BE EITHER TYPE 'L' OR 'K' COPPER, ASTM B88.

D. FITTINGS FOR COPPER PIPING SHALL BE WROUGHT COPPER OR CAST BRASS CONFORMING TO ANSI B16.22 AND

B16.23, WITH 95-5 SOLDER JOINTS ABOVE GRADE AND SILVER SOLDER JOINTS BELOW GRADE.

E. DOMESTIC WATER PIPING SHALL BE INSULATED WITH 1' (COLD WATER) AND 1-1/2° (HOT WATER) THICK R-4(MINIMUM)

FIBERGLASS PREFORMED PIPE INSULATION WITH ALL SERVICE JACKET (ASJ). FITTINGS SHALL BE FINISHED WITH

FITTING MASTIC REINFORCED WITH FIBERGLASS FITTING TAPE AND FINISHED TO A SMOOTH SURFACE.

F. ALL NEW WATER PIPING SHALL BE CHARGED WITH A CHLORINE SOLUTION CONTAINING NOT LESS THAN 50 PPM

AVAILABLE CHLORINE, THE SOLUTION SHALL REMAIN IN THE PIPING FOR A PERIOD OF 24 HOURS, DURING WHICH

TIME VALVES SHALL BE OPENED AND CLOSED TO PERMIT A SMALL FLOW OF THE SOLUTION, AT THE END OF 24

HOURS, THE SOLUTION SHALL BE TESTED AND MUST CONTAIN A RESIDUAL OF AT LEAST 5-10 PPM CHLORINE, THE

SYSTEM SHALL THEN BE DRAINED AND FLUSHED TO PROVIDE SATISFACTORY POTABLE WATER BEFORE FINAL

CONNECTION IS MADE TO THE EXISTING DISTRIBUTION SYSTEM,

G. SOIL, WASTE, AND VENT PIPING BELOW SLAB ON GRADE SHALL BE SCHEDULE 40 DWV-PVC,

H. DIELECTRIC INSULATING FITTINGS SHALL BE PROVIDED TO CONNECT DISSIMILAR METALS, SUCH AS COPPER PIPE

TO FERROUS METAL PIPE.

I. GAS PIPING SHALL BE SCHEDULE 40 BLACK STEEL. ALL PIPING 2° AND SMALLER SHALL HAVE THREADED FITTINGS

AND ALL PIPING LARGER THAN 2' SHALL HAVE WELDED FITTINGS. ALL PIPING SHALL BE INSTALLED AND TESTED PER

THE REQUIREMENTS OF NFPA 54.

J. ALL PIPING SHALL BE RIGIDLY SUPPORTED FROM THE BUILDING STRUCTURE BY MEANS OF HANGER ASSEMBLIES

PROPERLY SELECTED AND SIZED FOR THE APPLICATION IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS AND SPECIFICATIONS.

K. BEFORE ANY INSULATION IS INSTALLED OR BEFORE PIPING IS COVERED OR ENCLOSED, ALL PIPING SYSTEMS

SHALL BE TESTED AND PROVEN TIGHT 150% OF THE MAXIMUM SERVICE PRESSURE WHICH THE PIPING SYSTEMS

WILL BE REQUIRED TO HANDLE. PIPING SYSTEM TESTS SHALL BE AS SPECIFIED IN THE APPLICABLE SECTIONS OF

THIS SPECIFICATION, ALL TESTS SHALL BE WITNESSED AND APPROVED BY THE ARCHITECT AND THE AHJ AS

REQUIRED,

L. GATE VALVES - 2' AND SMALLER, CLASS 125 VALVES 2° AND SMALLER SHALL BE CAST OF ASTM B-62 BRONZE, CLASS

125 CONSTRUCTION, SOLID DISC, RISING STEM, GLAND PACKED, NON-ASBESTOS PACKING, MILWAUKEE 148

(THREADED), OR EQUIVALENT MILWAUKEE 149 (SOLDER), OR EQUIVALENT

M. BALL VALVES 2° AND SMALLER SHALL BE CAST OF ASTM B-62 BRONZE, CLASS 150 CONSTRUCTION, 600 PSI W.O.G.

TWO-PIECE BODY, CHROME PLATED BALL, BLOWOUT PROOF STEM, REINFORCED TFE SEATS, NON-ASBESTOS

PACKING. MILWAUKEE BA-100 (THREADED) OR EQUIVALENT.

MILWAUKEE BA-150 (SOLDER) OR EQUIVALENT.

N. VALVES INSTALLED ON INSULATED SERVICES SHALL BE PROVIDED WITH EXTENSIONS, AS REQUIRED, SUCH THAT

OPERATOR DOES NOT INTERFERE WITH INSULATION OR INSULATION JACKETING, CUTTING OR NOTCHING OF THE

INSULATION OR BENDING OF HANDLES SHALL NOT BE PERMITTED,

O. NATURAL GAS VALVES 1' AND SMALLER' BRONZE NATURAL GAS COCK, WALWORTH NO. 590 (SQUARE HEAD),

WALWORTH 591 (FLAT HEAD), OR EQUIVALENT.

P. NATURAL GAS VALVES 1-1/4' AND LARGER' LUBRICATED PLUG VALVE, CAST IRON CONSTRUCTION, 175 PSIG W,O,G,,

THREADED CONNECTION FOR VALVES 2' AND SMALLER, CLASS 125 FLANGE CONNECTIONS FOR VALVES 2-1/2' AND

LARGER, LEVEL HANDLE OPERATOR. WALWORTH NO. 1796 (THREADED), OR EQUIVALENT WALWORTH NO. 1797F

(FLANGED), OR EQUIVALENT

Q. PLUMBING FIXTURES BY ELJER, AMERICAN STANDARD, CRANE, ELKAY, KOHLER, OR EQUIVALENT WILL BE

ACCEPTABLE IF, IN THE OPINION OF THE OWNER, THEY ARE EQUAL TO THOSE SPECIFIED ON THE DRAWINGS. ALL

VITREOUS CHINA AND ENAMELED CAST IRON FIXTURES SHALL BE WHITE, UNLESS OTHERWISE INDICATED ON THE

DRAWINGS. THE MATERIAL USED FOR PLUMBING FIXTURES SHALL BE OF NON-ABSORPTIVE ACID-RESISTANT

MATERIAL OF VITREOUS CHINA, ENAMELED CAST IRON OR STAINLESS STEEL, EACH WATER SERVICE MAIN, BRANCH

MAIN, RISER AND BRANCH TO A GROUP OF FIXTURES SHALL BE VALVED OR AS OTHERWISE SHOWN ON THE

DRAWINGS TO PROVIDE MORE STRINGENT REQUIREMENTS. STOP VALVES SHALL BE PROVIDED AT EACH FIXTURE,

ONE PIECE CHROME PLATED ESCUTCHEONS SHALL BE INSTALLED ON ALL WATER PIPING AND TRAP CONNECTIONS

AT WALLS OR BASE CABINETS, ALL EXPOSED CONNECTING PIPING AND MATERIAL SHALL BE CHROME PLATED,

R. WATER HEATER TEMPERATURE CONTROLS SET POINT' WATER HEATING EQUIPMENT SHALL BE PROVIDED WITH

CONTROLS TO ALLOW A SET POINT OF 110°F FOR EQUIPMENT SERVING DWELLING UNITS AND 90°F FOR EQUIPMENT

SERVING OTHER OCCUPANCIES. THE OUTLET TEMPERATURE OF LAVATORIES IN PUBLIC FACILITY RESTROOM

SHALL BE LIMITED TO 110°F,

S. WATER HEATER PERFORMANCE EFFICIENCY RATING' WATER HEATING EQUIPMENT AND HOT WATER STORAGE

TANKS SHALL MEET THE REQUIREMENTS OF 2012 IECC TABLE 504.2. ELECTRIC WATER HEATERS SHALL HAVE A

(0,97-000132X GALLONS) = (EF)EFFICIENCY FOR <12KW, GAS FIRED WATER HEATERS SHALL HAVE AN 80%

EFFICIENCY FOR 75,000 BTU/H AND GREATER,

T. WATER HEATER HEAT TRAPS' WATER HEATING EQUIPMENT NOT SUPPLIED WITH INTEGRAL HEAT TRAPS AND

SERVING NONCIRCULATING SYSTEMS SHALL BE PROVIDED WITH HEAT TRAPS ON THE SUPPLY AND DISCHARGE

PIPING ASSOCIATED WITH THE EQUIPMENT,

U. WATER HEATER SHALL BE ANCHORED OR STAPPED TO RESIST HORIZONTAL DISPLACEMENT DUE TO EARTHQUAKE

MOTION, STRAPPING SHALL BE AT POINTS WITHIN THE UPPER ONE-THIRD (1/3) AND LOWER ONE-THIRD (1/3) OF ITS

VERTICAL DIMENSIONS, AT THE LOWER POINT, A DISTANCE OF NOT LESS THAN 4' SHALL BE MAINTAINED ABOVE THE

CONTROLS WITH THE STRAPPING.

PLUMBING LEGEND PLUMBING GENARAL SHEET NOTES

A. ALL PIPING SHALL BE CONCEALED WHERE POSSIBLE, ALL EXPOSED PIPING WHERE CENCEALMENT IS NOT POSSIBLE

SHALL BE INSTALLED AND PAINTED AS DIRECTED BY THE ARCHITECT.

B. ALL BRANCHES SHALL BE VALVED AND ALL VALVES SHALL HAVE UNIENS ADJACENT, ACCESS PANELS AND DOORS

SHALL BE FURNISHED TO GENERAL CONTRACTER FOR INSTALLATION AND ACCESS TEl VALVES WHERE REQUIRED,

LOCATE ADDITIONAL VALVES AS SHOWN ON DRAWINGS, SEE SPECIFICATIONS.

C. ALL PIPING SHALL PITCH TO DRAIN AND CONTRACTOR SHALL PROVIDE VALVING FOR SYSTEM DRAINAGE,

CENTRACTOR SHALL DELIVER A MARKED-UP SET OF PLANS TO THE ARCHITECT FOR INCLUSION IN AS-BUILT

DRAWINGS.

D. CARE SHALL BE TAKEN TO AVOID MECHANICAL DUCTWORK, ELECTRICAL EQUIPMENT AND AIR HANDLING EQUIPMENT

ABEVE CEILING, THIS CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ROUTING OF PIPING WITH CEILING

CENTRACTER AND SHEET METAL CONTRACTER, RELOCATION OF PIPING AS A RESULT OF POOR COORDINATION BY

THIS CONTRACTOR SHALL BE AT HIS OWN EXPENSE.

E. NO WATER PIPING SHALL BE LOCATED IN OUTSIDE WALLS UNLESS SHOWN TO BE AND THEN PIPING TO BE INSULATED

AND LOCATED AS CLOSE AS POSSIBLE TO INSIDE OF WALL CAVITY WITH ADDITIONAL INSULATION BETWEEN PIPING

AND EXTERIOR OF WALL.

F. ALL TRENCHING AND BACKFILL FOR PIPING SHALL BE THE RESPONSIBILITY OF THIS CONTRACTOR.

G. SECURE ALL PIPING TO WALLS FOR A RIGID INSTALLATION WITH UNISTRUT BRACKETS AND GASKETED PIPE CLAMPS.

H. PIPING SHOWN SCHEMATICALLY FOR CLARITY, ACTUAL PIPE REUTING TO BE COORDINATED IN THE FIELD WITH ALL

TRADES.

I. ALL LOCATIONS WHERE PIPES ARE INSTALLED THRU A STEM WALL OR FOOTING SHALL HAVE A SCHEDULE 40 STEEL

PIPE SLEEVE ONE PIPE SIZE LARGER IN DIAMETER EXTENDING 12" BEYOND BOTH SIDES OF FOOTER/WALL. (NO

EXTENSION REQUIRED FOR WATER ON INTERIOR SIDE WHERE PIPE RISES NEXT TO WALL).

J. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THE INSTALLATION OF THE PIPING TO ALLOW

ADEQUATE CLEARANCE OF LIGHTING FIXTURES AND DUCTWORK AND TO AVOID STRUCTURAL MEMBERS AND OTHER

CEILING EQUIPMENT. THE CONTRACTOR SHALL COORDINATE WITH ALL OTHER TRADES TO AVOID CONFLICTS IN THE

CEILING SPACE.

K. PIPES ON ROOF 1-1/2" AND SMALLER SHALL BE SUPPORTED 8'-0" OC.

L. PLUMBING FIXTURES SHALL BE INSTALLED AT HEIGHTS SHOWN ON ARCHITECTURAL PLANS. THE CONTRACTOR SHALL

REFER TO THE ARCH DRAWINGS FOR ROUGH-IN LOCATIONS OF PLUMBING FIXTURES. THE CONTRACTOR SHALL BRING

ANY DISCREPANCIES TO THE ATTENTION OF THE A/E.

M. COORDINATE ALL PIPE ROUTING WITH STRUCTURAL, MECHANICAL, AND ELECTRICAL DRAWINGS.

AB.C

AFF

AV

AW

BFF

BG

CA

CD

C.I.N.H

CO

CFF

CKV

CW

CX

(D)

DN

DTL.

(E)

F

FCO

FND

GCO

HW

HWC

IDW

I.E

IRR

ABOVE CEILING

ABOVE FINISHED FLOOR

ACID VENT

ACID WASTE

BELOW FINISHED FLOOR

BELOW GRADE

COMPRESSED AIR

CONDENSATE DRAIN

CAST IRON NO HUB

CLEANOUT

CAP FOR FUTURE

CHECKVALVE

COLD WATER

CONNECT TO EXISTING

PIPE DROP

PIPE DROP TO NEXT LEVEL

DETAIL

EXISTING

FIRE SERVICE

FLOOR CLEANOUT

FOUNDATION DRAIN

GRADE CLEANOUT

HOT WATER

HOT WATER CIRCULATION

INDIRECT WASTE

INVERT ELEVATION

IRRIGATION

KES

LPG

LWCO

MAX.

MIN.

NG

(N)

N.O

N.C

OH

POC

(R)

RIO

SHT.

SCW

SOC

SOV

TPL

UG

UP

US

UTR

V

VA

VTR

W

WCO

KITCHEN EQUIPMENT SUPPLIER

LIQUEFIED PETROLEUM GAS

LOW WATER CUTOFF

MAXIMUM

MINIMUM

NATURAL GAS

NEW

NORMALLY OPEN (VALVE)

NORMALLY CLOSED (VALVE)

OVERHEAD

POINT OF CONNECTION

PIPE RISE

ROUGH-IN ONLY

SHEET

SOFT COLD WATER

SHUT-OFF COCK (GAS)

SHUT-OFF VALVE

TRAP PRIMER LINE

UNDERGROUND

PIPE RISE TO NEXT LEVEL

UNDER SLAB

UP THROUGH ROOF

VENT

VALVE

VENT THROUGH ROOF

WASTE

WALL CLEAN-OUT

ABBREVIATIONS & DESCRIPTIONS

PLUMBING SHEET INDEX

P1.00 SPECIFICATIONS, ABBREVIATIONS, LEGENDS, NOTES & INDEX

P1.01 PLUMBING SITE PLAN

P2.01 PLMBING MAIN FLOOR

P3.01 PLUMBING SCHEDULES & RISER DIAGRAMS
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0'                8'

INTERCEPT EXISTING SEPTIC AND
EXTEND TO NET ADDITION. VERIFY

INVERT AND COORDINATE WITH
OWNER'S REPRESENTATIVE PRIOR

TO FINAL TRENCHING.

 2"
 2"

 2"

 1.25"EXISTING

EXISTING

EXISTING

EXISTING

EXISTING

EXISTING

EXISTING

EXISTING

EXISTING

NEW

NEW

NEW

INTERCEPT EXISTING 2" DOMESTIC COLD
WATER LINE AND EXTEND TO NEW
CONSTRUCTION AREA. FIELD ROUTE
THROUGH EXISTING STRUCTURE.

3

FIELD ROUTE. VERIFY ROUTE WITH
OWNER'S REPRESENTATIVE PRIOR

TO TRENCHING.

WALL C.O.

C.O.C.O.C.O.

C.O.

C.O. 1

1

1

1 1

1

1

2

KEY NOTES1

1. CLEANOUTS AS REQUIRED BY CODE
2. SEWER LINE TO DROP 1/4" PER FOOT AS REQUIRED BY CODE.

CONTRACTOR TO VERIFY INVERTS.
3. CONNECT TO NEW WATER DISTRIBUTION SYSTEM. SEE

DOMESTIC WATER RISER DIAGRAM FOR DETAIL 2/P3.01.

 GENERAL NOTES

1. CONTRACTOR TO FIELD ROUTE SEPTIC AROUND BUILDING.
VERIFY EXACT ROUTE WITH OWNER'S REPRESENATIVE PRIOR
TO BEGINNING WORK.
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NEW

F-1

F-1 F-2 F-2

F-3 F-3 F-4 F-4

F-4 F-4

WH-1

F-5

WALL C.O.

WALL C.O.

1

2

FD

FD

0'               4'

KEY NOTES 1ST FLOOR

1. ROUTE DOMESTIC COLD WATER THROUGH CORRIDOR OF
EXISTING BUILDING.  SEE RISER DIAGRAM FOR MORE
INFORMATION.

2. MOUNT WATER HEATER ABOVE CEILING. SEE DETAIL 3/3.01.

1

 GENERAL NOTES 1ST FLOOR

1. VANITY F4 SUPPLIED AND INSTALLED BY GENERAL
CONTRACTOR. THIS CONTRACTOR TO INSTALL FITTINGS.
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PLUMBING FIXTURE SCHEDULE
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A2
b

14
E

c

d

D
e

1,3,5

SF-1

2,4,6

1

#10

ELECTRICAL SYMBOL NOTES
THE LIGHTING FIXTURE TYPE IS INDICATED BY AN UPPER CASE LETTER.
THE CIRCUIT DESIGNATION IS INDICATED BY A NUMBER.
THE SWITCH DESIGNATION IS INDICATED BY A LOWER CASE LETTER.
EXAMPLE 1: LIGHTING FIXTURE TYPE "A" IS CONNECTED TO CIRCUIT 12 AND CONTROLLED
BY SWITCH "b".

EXIT LIGHTS.  STEM INDICATES WALL MOUNTING.  NO STEM INDICATES CEILING MOUNTING.
SHADED AREA INDICATES ILLUMINATED FACE(S).  ARROW INDICATES DIRECTIONAL ARROW
ON ILLUMINATED FACE(S).  THE CIRCUIT DESIGNATION IS INDICATED BY A NUMBER.
EXAMPLE: THE WALL MOUNTED EXIT LIGHT TYPE "E" WITH SINGLE FACE AND DIRECTIONAL
ARROW IS CONNECTED TO CIRCUIT 14.

DEVICES.  THE CIRCUIT DESIGNATION IS INDICATED BY A NUMBER UNLESS WIRING
IS SHOWN FOR CIRCUIT DESIGNATIONS. THE SWITCH SIGNATION IS INDICATED BY A LOWER
CASE LETTER.  EXAMPLE: SPLIT DUPLEX RECEPTACLE IS CONNECTED TO CIRCUIT 16 AND
ONE RECEPTACLE OUTLET IS CONTROLLED BY SWITCH "c".

THE CONTROL DEVICE DESIGNATION IS INDICATED BY A LOWER CASE LETTER.  EXAMPLE:
SINGLE POLE SWITCH "d" TO CONTROL LIGHTING FIXTURES INDICATED BY "d".

WALL BOX DIMMER WITH SWITCH DESIGNATION.

SPECIAL CONNECTIONS.   SEE KEYED NOTE OR EQUIPMENT SCHEDULE FOR THE LOAD
DESCRIPTION AND TYPE OF CONNECTION.

MOTOR CONNECTIONS.  THE MOTOR IS INDICATED BY A NUMBER WITHIN OR
CHARACTERS ADJACENT TO THE MOTOR SYMBOL.  SEE THE MOTOR AND EQUIPMENT
SCHEDULE FOR THE MOTOR DESCRIPTION AND ELECTRICAL REQUIREMENTS.  THE
CIRCUIT DESIGNATION IS INDICATED BY A NUMBER(S) ADJACENT TO THE SYMBOL.
EXAMPLE: MOTOR SF-1; 3 PHASE CONNECTION TO CIRCUITS 2, 4, 6.

KEYED NOTE.  SEE THE KEYED NOTES ON THAT SHEET FOR THE NOTE NUMBER
INDICATED IN THE HEXAGON.
CONDUIT SHOWN WITHOUT SLASH MARKS SHALL CONTAIN 2 # 12 CONDUCTORS IN 3/4"
CONDUIT UNLESS SPECIFIC EQUIPMENT REQUIRES A DIFFERENT SIZE.

CONDUIT SHOWN WITH SLASH MARKS SHALL CONTAIN 1 # 12 CONDUCTOR PER SLASH
MARK IN 3/4" CONDUIT UNLESS A CONDUCTOR AND CONDUIT SIZE IS SHOWN ADJACENT
TO THE SLASH MARKS.  SLASH MARK INDICATORS ARE: SHORT STRAIGHT=PHASE
CONDUCTOR, LONG STRAIGHT=NEUTRAL CONDUCTOR, GROUND CONDUCTOR IS
IMPLIED - NOT SHOWN ON DRAWINGS

HOME RUN TO BRANCH CIRCUIT PANELBOARD.  THE PANELBOARD DESIGNATION IS
SHOWN ADJACENT TO THE HOME RUN ARROW.   EXAMPLE: HOME RUN TO
PANELBOARD LPN-102; CIRCUITS 1, 3, 5.

LPN-102
1,3,5

12

16

1P    1 POLE (2P, 3P, 4P, ETC.)

A    AMPERE
AC    ABOVE COUNTER OR AIR

   CONDITIONER
ACLG    ABOVE CEILING
ADO    AUTOMATIC DOOR OPENER
AF    AMP FRAME
AFF    ABOVE FINISHED FLOOR
AFG    ABOVE FINISHED GRADE
AFI    ARC FAULT CIRCUIT

   INTERRUPTER
AHU    AIR HANDLING UNIT
AL    ALUMINUM
ALT    ALTERNATE
AMP    AMPERE
AMPL    AMPLIFIER
ANNUN    ANNUNCIATOR
APPROX    APPROXIMATELY
AQ-STAT
ARCH    ARCHITECT, ARCHITECTURAL
AS    AMP SWITCH
AT    AMP TRIP
ATS    AUTOMATIC TRANSFER SWITCH
AUTO    AUTOMATIC
AUX    AUXILIARY
AV    AUDIO VISUAL
AWG    AMERICAN WIRE GAUGE

BATT    BATTERY
BD    BOARD
BLDG    BUILDING
BMS    BUILDING MANAGEMENT

   SYSTEM

C    CONDUIT
CAB    CABINET
CAT    CATALOG
CATV    CABLE TELEVISION
CB    CIRCUIT BREAKER
CCTV    CLOSED CIRCUIT TELEVISION
CKT    CIRCUIT
CLG    CEILING
COMB    COMBINATION
CMPR    COMPRESSOR
CONN    CONNECTION
CONST    CONSTRUCTION
CONT    CONTINUATION OR

   CONTINUOUS
CONTR    CONTRACTOR
CONV    CONVECTOR
CP    CIRCULATING PUMP
CRT    CATHODE-RAY TUBE
CT    CURRENT TRANSFORMER
CTR    CENTER
CU    COPPER

DCP DOMESTIC WATER
CIRCULATING PUMP

DEPT DEPARTMENT
DET DETAIL
DIA DIAMETER
DISC DISCONNECT
DIST DISTRIBUTION
DN DOWN
DPR DAMPER
DS SAFETY DISCONNECT SWITCH
DT DOUBLE THROW
DWG DRAWING

EC ELECTRICAL CONTRACTOR
ELEC ELECTRIC, ELECTRICAL
ELEV ELEVATOR
EM EMERGENCY
EMS ENERGY MANAGEMENT SYSTEM
EMT ELECTRICAL METALLIC TUBING
EP ELECTRIC PNEUMATIC
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
EXIST EXISTING
EXH EXHAUST
EXP EXPLOSION PROOF

FA FIRE ALARM
FABP FIRE ALARM BOOSTER POWER

SUPPLY PANEL
FACP FIRE ALARM CONTROL

PANELFCU FAN COIL UNIT
FIXT FIXTURE
FLR FLOOR
FLUOR FLUORESCENT
FU FUSE
FUDS FUSED SAFETY DISCONNECT

SWITCH

GA GAUGE
GAL GALLON
GALV GALVANIZED
GC GENERAL CONTRACTOR
GEN GENERATOR
GFI GROUND FAULT CIRCUIT

 INTERRUPTER
GFP GROUND FAULT PROTECTOR
GND GROUND
GRS GALVANIZED RIGID STEEL

(CONDUIT)
GYPBD GYPSUM BOARD

HOA HANDS-OFF-AUTOMATIC
SWITCH

HORIZ HORIZONTAL
HP HORSEPOWER
HPF HIGH POWER FACTOR

HT    HEIGHT
HTG    HEATING
HTR    HEATER
HV    HIGH VOLTAGE
HVAC    HEATING, VENTILATING AND

   AIR CONDITIONING
HWP    HYDRONIC WATER PUMP

IC    INTERRUPTING CAPACITY
IG    ISOLATED GROUND
IMC    INTERMEDIATE METAL CONDUIT
INCAND   INCANDESCENT
IR    INFRARED
I/W    INTERLOCK WITH

J-BOX    JUNCTION BOX

KV    KILOVOLT
KVA    KILOVOLT-AMPERE
KVAR    KILOVOLT-AMPERE REACTIVE
KW    KILOWATT
KWH    KILOWATT HOUR

LOC    LOCATE OR LOCATION
LT    LIGHT
LTG    LIGHTING
LTNG    LIGHTNING
LV    LOW VOLTAGE

MAX    MAXIMUM
MAG.S    MAGNETIC STARTER
M/C    MOMENTARY CONTACT
MC    MECHANICAL CONTRACTOR
MCB    MAIN CIRCUIT BREAKER
MCC    MOTOR CONTROL CENTER
MDC    MAIN DISTRIBUTION CENTER
MDP    MAIN DISTRIBUTION PANEL
MFR    MANUFACTURER
MFS    MAIN FUSED DISCONNECT

   SWITCH
MH    MANHOLE
MIC    MICROPHONE
MIN    MINIMUM
MISC    MISCELLANEOUS
MLO    MAIN LUGS ONLY
MMS    MANUAL MOTOR STARTER
MOA    MULTIOUTLET ASSEMBLY
MSP    MOTOR STARTER PANELBOARD
MSBD    MAIN SWITCHBOARD
MT    MOUNT
MT.C    EMPTY CONDUIT
MTS    MANUAL TRANSFER SWITCH
MTR    MOTOR, MOTORIZED

N.C.    NORMALLY CLOSED
NEC    NATIONAL ELECTRICAL CODE

NEMA    NATIONAL ELECTRICAL
   MANUFACTURER'S
   ASSOCIATION

NFDS    NON-FUSED SAFETY
   DISCONNECT SWITCH

NGD    NATURAL GAS DETECTOR (PLUG)
NIC    NOT IN CONTRACT
NL    NIGHT LIGHT
N.O.    NORMALLY OPEN
NPF    NORMAL POWER FACTOR
NTS    NOT TO SCALE

OH    OVERHEAD
OL    OVERLOADS

PA    PUBLIC ADDRESS
PB    PULL BOX OR PUSHBUTTON
PE    PNEUMATIC ELECTRIC
PED    PEDESTAL
PF    POWER FACTOR
PH    PHASE
PIV    POST INDICATING VALVE
PNL    PANEL
PP    POWER POLE
PR    PAIR
PRI    PRIMARY
PROJ    PROJECTION
PRV    POWER ROOF VENTILATOR
PT    POTENTIAL TRANSFORMER
PVC    POLYVINYL CHLORIDE

   (CONDUIT)
PWR    POWER

QUAN    QUANTITY

RCPT    RECEPTACLE
REQD    REQUIRED
RM    ROOM
RSC    RIGID STEEL CONDUIT
RTU    ROOF TOP UNIT

SC    SURFACE CONDUIT
SEC    SECONDARY
SHT    SHEET
SIM    SIMILAR
S/N    SOLID NEUTRAL
SPEC    SPECIFICATION
SPKR    SPEAKER
SP    SPARE
SR    SURFACE RACEWAY
SS    STAINLESS STEEL
SSW    SELECTOR SWITCH
S/S    STOP/START PUSHBUTTONS
STA    STATION
STD    STANDARD
SURF    SURFACE MOUNTED

SW    SWITCH
SWBD    SWITCHBOARD
SYM    SYMMETRICAL
SYS    SYSTEM
TEL    TELEPHONE
TEL/DATA   TELEPHONE/DATA
TERM    TERMINAL
TL    TWIST LOCK
TR    TAMPER RESISTANT
T-STAT    THERMOSTAT
TTC    TELEPHONE TERMINAL

   CABINET
TV    TELEVISION
TVTC    TELEVISION TERMINAL

   CABINET
TYP    TYPICAL

UC    UNDER COUNTER
UE    UNDERGROUND ELECTRICAL
UG    UNDERGROUND
UH    UNIT HEATER
UT    UNDERGROUND TELEPHONE
UTIL    UTILITY
UV    UNIT VENTILATOR OR

   ULTRAVIOLET

V    VOLT
VA    VOLT-AMPERES
VDT    VIDEO DISPLAY TERMINAL
VERT    VERTICAL
VFD    VARIABLE FREQUENCY DRIVE
VOL    VOLUME

W    WATT
W/    WITH
WG    WIRE GUARD
WH    WATER HEATER
W/O    WITHOUT
WP    WEATHERPROOF

XFMR    TRANSFORMER
XFR    TRANSFER

   ANGLE
@    AT

   DELTA
'    FEET
"    INCHES
#    NUMBER
Ø    PHASE
C    CENTER LINE
P    PLATE

ELECTRICAL ABBREVIATIONS LIST

AQUASTAT

FIRE PROTECTION REQUIREMENTS

A. PENETRATIONS IN WALLS REQUIRING PROTECTED OPENINGS MUST BE FIRESTOPPED WITH
AN APPROVED MATERIAL.

1. CONDUITS MAY PENETRATE WALLS OR PARTITIONS, PROVIDED THEY ARE FIRE-STOPPED.

2. OPENINGS FOR STEEL ELECTRICAL BOXES NOT EXCEEDING 16 SQUARE INCHES ARE
PERMITTED PROVIDED OPENINGS DO NOT AGGREGATE MORE THAN 100 SQUARE
INCHES FOR ANY 100 SQUARE FEET OF WALL OR PARTITION.

3. OUTLET BOXES ON OPPOSITE SIDES OF WALLS OR PARTITIONS MUST BE SEPARATED
BY A HORIZONTAL DISTANCE  OF 24 INCHES.

B. LIGHT FIXTURES AND OTHER APPARATUS SUPPORTED BY THE ACOUSTICAL CEILING GRID
MUST MEET THE REQUIREMENTS OF NEC SECTION 410.16, MEANS OF SUPPORT.

C. RECESSED LIGHTING FIXTURES INSTALLED IN FIRE RATED CEILING ASSEMBLIES SHALL BE
FIRE RATED FIXTURES BEARING  THE UL FIRE RATED LABEL. FIXTURES SHALL BE INSTALLED
IN ACCORDANCE WITH THE UL FIRE RESISTANCE DIRECTORY, AND  SHALL INCLUDE A FIRE
RATED ENCLOSURE INSTALLED OVER THE FIXTURE THAT MEETS THE REQUIREMENTS OF
THE UL FIRE RESISTANCE DIRECTORY.

SPECIFIC CODE NOTES

GENERAL ELECTRICAL NOTES

A.  ALL RECEPTACLES SHALL BE TAMPER RESISTANT TYPE
      RECEPTACLES.

B.  FIRE ALARM SYSTEM TO BE DESIGN-BUILD BY THE ELECTRICAL
      CONTRACTOR.

GENERAL NOTES:

ALL ELECTRICAL WORKS HEREIN SHALL BE DONE IN ACCORDANCE WITH THE NATIONAL
BUILDING CODE PROVISIONS OF THE LATEST APPROVED ELECTRICAL CODE. THE LAWS
AND ORDINANCES OF THE LOCAL CODE ENFORCING AUTHORITY AND REQUIREMENTS
OF THE LOCAL ELECTRICAL TELEPHONE COMPANY AND BUILDILNG ADMINISTRATION
REQUIREMENTS.

1. THE ELECTRICAL CONTRACTOR SHALL SECURE ALL WIRING PERMIT AND ALL
FEES REQUIRED FOR THE WORKS AND FURNISH THE OWNER THE CERTIFICAT OF
FINAL ELECTRICAL INSPECTION.

2. THE ELECTRICAL CONTRACTOR SHALL CONDUCT EARTH GROUND TEST, WIERE
INSULATION AND LOAD TEST UPON COMPLETION OF WORKS.

3. THE ELECTRICAL CONTRACTOR SHALL TEST ANY EXISTING MAIN SERVICE
GROUNDING SYSTEMS FOR COMPLIANCE WITH EXISTING CODE. NEW SERVICES
SHALL BE GROUNDED IN FULL ACCORDANCE WITH EXISTING CODES AND THESE
PLANS AND SPECIFICATIONS.

4. IN CASE OF DISCREPANCY BETWEEN PLANS AND SITE CONDITIONS,
SPECIFICATIONS AND REVISIONS CHANGES, THE  ELECTRICAL CONTRACTOR
SHOULD IMMEDIATELY VERIFY & CONSULT WITH THE ELECTRICAL ENGINEER.

5. ALL LOCATION AND MOUNTING HEIGHTS ARE SUBJECT TO APPROVAL OF
ELECTRICAL ENGINEER AND/OR OWNER'S REPRESENTATIVE.

6. THE  ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE IN THE PREPARATION
OF AS-BUILT PLANS.

7. FINAL LIGHTING FIXTURES AND WIRING DEVICES SHALL BE APPROVED BY THE
OWNER'S REPRESENTATIVE.

8. THE  ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR PREPARATION OF
SHOP OR CONSTRUCTION DRAWINGS AS REQUIRED BY OWNER'S
REPRESENTATIVE. THIS INCLUDES DEVICES AND FIXTURE ELEVATIONS.

9. THE  ELECTRICAL CONTRACTOR SHALL VISIT SITE CONDITIONS AND INLCUDE ALL
COSTS NECESSARY TO COMPLETE THE SYSTEM , NO COST TO OWNER,
INCLUDING COST OF CORING SERVICE AND EXPENSES FOR THE RESTORATION
OF ANY DAMAGE AFFECTING CIVIL, ARCHITECTURAL FINISHES OR RELOCATION
OF EXISTING FACILITIES ON THE BUILDING.

10. THE  ELECTRICAL CONTRACTOR SHALL LOCATE ALL SPLICING BOXES TO
ACCESSIBLE PLACE OR WITH ACCESS PANELS.

11. THE  ELECTRICAL CONTRACTOR TO VERIFY ALL EQUIPMENTS TO BE INSTALLED
OR PLACED WITHIN THE BUILDING, AND MAKE ANY ADJUSTMENTS WITH THE
OWNER'S REPRESENTATIVE'S CONSENT.

12. THESE DRAWINGS ARE DIAGRAMATIC LAYOUT ONLY. ANY MATERIALS AND
FITTINGS NOT SHOWN ON THESE PLANS BUT NEEDED TO COMPLETE THE SYSTEM
AND OPERATON SHALL BE INCLUDED WITH THE CONTRACTOR'S SCOPE OF
WORKS.

13. ALL WORKS SHALL BE DONE UNDER THE DIRECT SUPERVISION OF DULY
LICENSED MASTER ELECTRICIAN.

14. THE ELECTRICAL CONTRACTOR SHALL COORDINATE THE LOCATIONS OF ALL
ELECTRICAL WORK WITH THE ARCHITECTURAL AND MECHANICAL PLNAS

15. THE ELECTRICAL CONTRACTOR SHALL MAKE ALL REQUIRED CONNECTIONS TO
EQUIPMENT FURNISHED BY OTHERS AND SHALL PROVIDE DISCONNECTS WHERE
REQUIRED.

16. THE ELECTRICAL CONTRACTOR SHALL GUARANTEE THE MATERIAL AND WORK
FOR A PERIOD OF ONE YEAR FROM DATE OF ACCEPTANCE.

17. ALL CONDUCTORS SHALL BE #12 SOLID COPPER UNLESS OTHERWISE NOTED. ALL
120V BRANCH CIRCUITS LONGER THAN 100' SHALL HAVE THE CONDUCTOR
INCREASED BY ONE SIZE.

18. THE  ELECTRICAL CONTRACTOR SHALL SEAL ALL PENETRATIONS THROUGH WALL
CEILINGS AND FLOORS AND RESTORE THE FIRE RATINGS AS REQUIRED.

19. THE ELECTRICAL CONTRACTOR SHALL PROVIDE A SET OF RED-LINED AS-BUILT
DRAWINGS TO THE OWNER AT THE COMPLETION OF CONSTRUCTION.
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0'              10'-8"

1

KEY NOTES

1. ROUTE CONDUIT THROUGH CORRIDOR AND CONNECT TO PANEL
"E" THIS CORRIDOR

1 GENERAL NOTES

1. ELECTRICAL CONDUIT FOR PANEL "E" IS ROUTED THROUGH 1ST
OR 2ND FLOOR CORRIDORS. IF RUN ACROSS THE ROOF
CONDUCTORS MUST BE RATED FOR ROOF INSTALLATION.
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 GENERAL NOTES (LTG 1ST FLOOR)

1. COORDINATE LIGHTS WITH CEILING GRID AND MECHANICAL.
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KEY NOTES (1ST FLOOR POWER)

1. ABOVE COUNTER
2. PROVIDE 4"X4" BOX WITH SINGLE GANG BLANK COVER. PROVIDE

3/4" CONDUIT UP TO EXPOSED CEILING. TYPICAL ALL SUCH.

1E1-3

E1-13

E1-6

E1-10

E1-5

E1-4

E1-9

E1-11

E1-8

E1-7 WH-1

1

2

E1-12

E1-15
EF-1

0'                 4'

V: 505.262.0193   F: 505.881.9114   E: bobmacarch@mac.com

9232 HILTON AVE NE

ALBUQUERQUE, NM 87111

SHEET NO.

McElheney Architects, P.C.
c

rchitects

February, 2018

Albuquerque, New Mexico 87112

2018

E4.01

1
0
/
2
2
/
2
0
1
9
 
2
:
0
8
:
2
4
 
P

M



0'                4'

RTU-1

E1-21,23,25

E1-14

RTU-2

E1-22,24,26

EF-1

<UNASSIGNED>-8

1

RAMP

RAMP

KEY NOTES (ROOF)

1. VERIFY LOCATION ON ROOF WITH OWNER'S REPRESENTATIVE
PRIOR TO ROUGH-IN.

1

 GENERAL NOTES (ROOF)

1. PROVIDE MAINTENANCE WEATHERPROOF DUPLEX OUTLET(S)
FOR ROOF MOUNTED EQUIPMENT ACCORDING TO CODE.
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PANEL
"MDP"

PANEL
"D"

PANEL
"C"

PANEL
"A"

CT/METER
CABINET MAIN

DISCUTILITY
XFMR

EXISTING

ROUTE COUNDUIT TO NEW
CONSTRUCTION THROUGH
CORRIDOR OF 1ST OR
2ND FLOOR

PANEL
"E1"

208V/3P/4W
250A

NEW

EXISTING

EXISTING

EXISTING EXISTINGEXISTING

EXISTINGEXISTING

EXISTING

EXISTING

EXISTING

1

1-LINE DIAGRAM KEY NOTES

1. 3"C, (4) 350 KCMIL AL + 4 AL GND

1

PROVIDE POWER TO EXIT LIGHT WITH 2-#12 + 1-#12 GROUND.A.

EXISTING CEILING OR WALL.

PROVIDE GROUNDED BOX FOR MOUNTING.

HEAVY-DUTY ANCHORS.

JUNCTION BOX COVER PLATE.

__4

__3

__2

__1

__3

__4

__2

__1 __4 __2 __3

NOTES:

CONDUIT

FLASHING

GALVANIZED

STEEL PIPE

INSULATION

CAULKING CONC. SLAB

NON-SHRINKING

EPOXY GROUT

PATCH ROOFING PER

UM ROOFING

DEPT SPECS

CLAMPING RING

SEALANT

1
2
"
 
(
M

I
N

)

FLASHING

GALVANIZED

STEEL PIPE

INSULATION

CONC. SLAB

1
2
"
 
(
M

I
N

)

CLAMPING RING

SEALANT(TYP)

CONDUIT

CONDUIT

STRAP

FASTENED

W/ SCREW

TO PIPE

BLOCK

GALVANIZED

RIGID STEEL

CONDUIT

PIPE BLOCK

W/ INSULATION

BUFFER LAYER

BASED ON

SP PRODUCTS

'QUICK PIPE' BLOCK

ROOF

NOTE:
THIS INFORMATION MAY NOT CONTAIN ALL DETAILS REQUIRED FOR CONSTRUCTION.
APPROPRIATE MODIFICATION MAY BE REQUIRED TO ENSURE SUITABILITY OF THESE
DRAWINGS FOR THE SPECIFIC APPLICATION.  IT IS THE USER'S RESPONSIBILITY TO
ENSURE INSTALLATION OF THE EQUIPMENT/SYSTEM IS IN ACCORDANCE WITH
BUILDING/PROJECT SPECIFICATIONS, APPLICABLE CODES AND STANDARDS.

�/� AWG COPPER GROUND CONDUCTOR ENCASED IN CONCRETE.

�/� AWG BARE COPPER GROUND CONDUCTOR.

INDICATES BOLTED CONNECTION.

��PP [ ����PP ��/�� [ ��'���� LONG COPPER�CLAD GROUND ROD DRI9EN WITH TOP ���PP ����� BELOW GRADE.

INDICATES E;OTHERMIC WELD CONNECTION, COMPATIBLE WITH MATERIALS BEING JOINED.

�/� AWG INSULATED COPPER GROUND CONDUCTOR IN ��PP CONDUIT.

�

�

�

�

LEGEND:

BUILDING SER9ICE
TRANSFORMER.

�

�

T

�

G G

�

�

MAIN SWITCHBOARD.

NEUTRAL BUS.

MAIN BONDING

STEEL �IF A9AILABLE�.

BUILDING 
STRUCTURAL

JUMPER.

SWITCHBOARD
GROUND BUS.

�

�

�

�

�

�

TRANSFORMER
GROUND BUS.

E;TERIOR MOUNTED
SEPARATELY DERI9ED
SYSTEM GENERATOR.

GENERATOR GROUND BUS.

TO ADDITIONAL TELE�
COMMUNICATIONS EQUIPMENT.
GROUND BUSES AS REQUIRED.

TELE�COMMUNICATIONS EQUIPMENT
GROUND BUS.

BUILDING SYSTEM GROUND BUS. SEE
DETAIL.

GROUNDING CLAMP WITHIN � FEET
OF ENTRANCE POINT OF PIPE.

WATER SER9ICE AT STREET
SIDE OF  WATER METER.
UNDERGROUND METAL WATER
PIPE GREATER THAN �.��
METERS LONG.

BUILDING SUPPLEMENTAL
GROUND ROD.
BUILDING GROUND RING.

BUILDING
E;TERIOR WALL.

�/� AWG INSULATED COPPER GROUND CONDUCTOR IN ��PP CONDUIT.�

TYP. �

�

LIGHTNING PROTECTION
SYSTEMS

G
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DIVISION 16 ELECTRICAL SPECIFICATIONS

PART 1 - GENERAL

1.01 GENERAL CONDITIONS

A. The general conditions and the special conditions of the architectural specifications shall be considered as

an integral part of these electrical specifications.

1.02 DRAWINGS AND DOCUMENTS

A. These specifications and the corresponding drawings form a complete set of plans for the electrical work for

this project. What is required by either shall be as binding as if required by both.

1.03 SCOPE OF WORK

A. The contractor shall furnish all labor, materials, tools, skills, and equipment for the installation of, and install

the electrical equipment and the electrical wiring in and about the project; all as shown on the drawings

and/or as described in these specifications.

B. Where connections are to be made to equipment furnished by others, the contractor shall obtain exact

location of connection from the equipment supplier.

C. All circuits specified herein are designed on the basis of load requirements and control procedures as

indicated. The contractor shall make the necessary changes to the circuits and control equipment where

motors, appliances, and devices furnished by the contractor have other ratings than those indicated.

D. The omission of express reference to any parts necessary for, or reasonably incidental to, the complete

installation shall not be construed as releasing the contractor from furnishing such parts.

1.04 CODES, INSPECTIONS, AND FEES

A. The completed electrical installation shall comply with the latest edition of the national electrical code as

well as all applicable federal, state, and local codes, regulations, and standards, including interpretations of

these by appropriate authorities having jurisdiction. This shall not be construed to permit a lower grade of

construction where the drawings and specifications call for workmanship or materials in excess of code or

regulatory requirements.

B. The work specified herein shall be subject to inspection and approval by authorized representatives of the

national board of fire underwriters, state and local authorities having jurisdiction, and the engineer. The

contractor shall make the necessary arrangements to have the electrical work inspected by the appropriate

inspector(s) and shall provide two (2) copies of every final signed "certificate of inspection" to the owner.

C.  The contractor shall obtain and pay for all licenses and permits, and allfees and charges for all work

installed by the contractor. The contractor shall also pay all fees and charges for connection to electric

services.

1.05  INSPECTION OF SITE

A. Before submitting a proposal for the work contemplated, each bidder shall examine the site and become

familiar with all existing conditions and limitations. No extra compensation will be allowed because the

contractor misunderstood the amount of work involved or lacked knowledge of any existing condition at any

location.

1.06 EXISTING WIRING AND EQUIPMENT

A. All existing wiring, fixtures, and equipment shall remain as installed except where removal is called for in

the drawings and specifications or is made necessary by the alterations to the building structure in the

remodeled areas. All conduits and wiring uncovered by other contractors within the existing building walls or

structure and/or requiring relocation to complete the remodeling shall be relocated or rerouted as part of

this contract. For example, where the general contractor removes a wall, or cuts a door or window opening

into an existing wall, any conduits uncovered shall be rerouted by electrical contractor at no additional cost

to the owner.

B. All existing work altered during the course of remodeling shall be placed in safe operating condition and

shall remain in service unless otherwise noted, and shall be restored to satisfactory operating condition.

Connections to and extensions from existing wiring shall be installed in the same manner as called for in

new wiring. Where conduit or outlets are removed, the remaining runs of raceway shall be reconnected to

form continuous raceways with new conductors installed from last remaining outlet box. Wherever it is

necessary to withdraw less than all existing conductors from existing raceways, remaining existing

conductors shall be replaced with new.

C. The contractor shall remove only existing work so noted, specified, or necessary for completion of his work.

Owner shall have the option of retaining any item of material removed under this contract. Items or

materials not retained by owner shall become the property of the contractor and shall be removed from the

premises.

D. Throughout the construction period, the contractor shall be responsible for maintaining electric service to

the existing building for construction.

1.07 ENERGY CONSERVATION REBATES

A. The electrical contractor shall perform all work required to provide the owner with all electric utility company

energy conservation rebates that apply to this project, such as energy efficient fluorescent lamp rebate,

energy efficient ballast rebate, etc. The contractor shall provide all forms required to obtain the rebates and

provide all information, invoices, etc. As required by the utility company.

B. The contractor shall provide a letter to the engineer certifying that the rebate requirements have been met.

1.08 MATERIALS AND EQUIPMENT

A. Unless otherwise specified, all material and equipment shall be new and manufactured by recognized

manufacturers. All materials and equipment shall meet the requirements of governing codes.

B. All material and equipment shall be listed and labeled by underwriters laboratories, inc. (UL) as conforming

to its standards in every case where such a standard has been established for that particular type of

material or equipment.

C. Where the term "equal" is used, the manufacturer's name and product identification are used to establish

the quality, design features, and performance of the equipment and materials specified. Products

manufactured by others will be accepted provided they are equal in quality, features, and performance and

are approved by the engineer.

D. The contractor shall obtain written approval from the engineer to use any proposed substitute material or

equipment before contracting to purchase such substitutes. The engineer reserves the right to require the

removal of any material or equipment which does not have this written approval and which does not comply

with the specifications, regardless of the state of installation of such equipment.

E. Where equipment supplied by the contractor has characteristics other than as specified herein, the

contractor shall, at no additional cost to the owner, make all changes in the electrical work necessitated by

the substitution.

1.09 WORKMANSHIP

A. The installation specified herein shall be performed in a neat and workmanlike manner by persons

experienced and skilled in the trade. Only the best quality workmanship will be accepted. All exposed

components of the electrical systems shall be square and true with building lines and surfaces.

1.10 CORRELATION OF WORK

A. The contractor shall:

1. Give careful consideration to the work of the general, mechanical, and all other contractors and

subcontractors on the project and shall organize the electrical work so that it will not interfere with the

work of other trades.

2. Consult the drawings and specifications for work of other trades for correlation information and the

general construction drawings for details, dimensions, etc.

3. Verify the location of all outlets, wiring, and equipment. No additional compensation will be allowed for

moving misplaced electrical system components.

 1.11 SHOP DRAWINGS

A. The contractor shall submit shop drawings to the engineer for all major items of electrical equipment. The

drawings shall be reviewed and approved, conditionally approved, or disapproved by the engineer. Two (2)

sets of the reviewed drawings will be retained by the engineer. The remainder will be returned to the

contractor. In the case of disapproval, the contractor shall submit new drawings, corrected as required by

the engineer. All shop drawing submittals shall allow for a minimum of 7 working days for engineer review.

B. The contractor shall refer to the general conditions of these specifications for any other requirements

pertinent to shop drawings. C. Shop drawings shall be detailed dimensioned manufacturers' drawings,

including schematics where applicable. Drawings and schematics shall be legible, use standard electrical

notations, and be prepared in a professional manner. Handwritten schedules are not suitable. Each set of

documents shall be bound in a permanent manner with a title page giving the project name, project

address, and contractor's name, address, and telephone number. A 3"x3" clear space shall be provided for

the engineer's stamp. An index page shall also be included in each set.

1.12 MAINTENANCE MANUAL

A. The contractor shall furnish the owner with two (2) manuals covering the operation and maintenance of all

equipment provided under this contract. The manuals shall be 3-ring, loose leaf, heavy duty, steel piano

hinged notebooks, hytone #8711 or equal and submitted to the architect/engineer for approval. Each

manual shall contain the following:

1. Manufacturer data: complete catalog data, manufacturer's literature, wiring diagrams, detailed

operating instructions, and a complete listing of suppliers and distributors where replacement parts or

maintenance services are available for all equipment.

2. Inspection certificates: inspection certificates, signed by the appropriate inspector, shall be furnished in

the maintenance manual.

3. Fire alarm system: where a fire alarm system installation or modification is included as a part of the

contract, a letter from the fire alarm system equipment supplier or installer shall be furnished stating

that the system has been installed correctly, is working correctly, and has been thoroughly checked

out. A copy of this letter shall be included in each copy of the maintenance manual.

4. As-built drawings: as work progresses, the contractor shall mark a set of construction documents to

show actual circuit routing and makeup, equipment location changes, and any other changes or

deviations between project work, as built, and the contract documents. Markings shall be neat, legible,

and permanent (ink or indelible pencil). Upon completion of the work, the contractor shall similarly

mark a second set of documents and provide both sets of documents to the owner with the

maintenance manuals.

1.13  GUARANTEE

A. The contractor shall furnish the owner with a written guarantee for the period of one (1) year against the

failure of any part of the electrical systems installed under the specifications due to faulty material or

workmanship. Guarantee period shall start upon substantial completion or as specified under general and

special conditions. Lamp bulbs shall be operable on the start date of, but excluded from, the guarantee.

1.14 CUTTING AND PATCHING

A. The contractor shall be responsible for all cutting and patching necessary for the completion of this project.

No structural members shall be disturbed without obtaining written permission of the engineer.

B. Any surface which is disturbed in any way by the contractor shall be repaired and refinished to provide a

surface equal in strength, durability, and appearance to the original surface.

C. Where it is necessary to drill or cut concrete surfaces, the edges shall be sharply defined. Holes shall be

made with a rotary drill. Cuts shall be made with a concrete saw unless some other method of making

specific cuts is approved by the engineer.

D. All disturbed areas shall be returned to their original conditions and shall be refinished to match surrounding

areas.

E. Penetrations through smoke, fire, hazardous area, or other rated separations shall be sealed to preserve

the ratings of the separations.

F. All cutting, drilling, patching, repairing, and refinishing shall be done by persons skilled in appropriate

trades.

G. The contractor shall clean away all rubbish and litter caused by this installation.

1.15 GENERAL RACEWAY REQUIREMENTS

A. All electrical conductors installed under these specifications shall be in electrical raceway, unless some

other method of installation is specifically indicated. All raceways shall be installed in accordance with these

general requirements.

B. Raceway shall be complete with necessary couplings, connectors, boxes, supports, fittings and all other

components needed for an integral raceway system. The system's components shall be designed for

inter-connection and shall be installed to provide a neat appearing, mechanically firm assembly adhering in

every respect to principles of good electrical practice, and conforming with pertinent recommendations of

the raceway and conductor manufacturers.

C raceway runs shall originate and terminate at locations approximately as shown on the drawings. Runs shall

be straight and true with elbows, offsets and bends, uniform and symmetrical. In general, exposed runs of

raceway shall be parallel or perpendicular to surrounding building lines and surfaces. Runs shall be installed

so that they do not interfere with the use of aisles, passageways, doorways, hatchways, working areas, and

floors in general.

D. Sufficient pullboxes and junction boxes of adequate size shall be located as necessary to ensure easy

installation and splicing of conductors. Boxes shall be sized to provide adequate free space for all

conductors enclosed. Box sizes shall not be determined by scaling the drawings.

1.16 METAL CONDUIT RACEWAY

A. Metal conduit shall be installed wherever a raceway is required, except where some other type of raceway

is specifically indicated. Rigid metal conduit shall be zinc-coated steel conduit coupled with code standard

die cut threads.

B. All components of conduit raceway systems; such as conduit, seal tight conduit, boxes, supports and

fittings shall meet in every respect the latest applicable standard of underwriters laboratories, inc. All steel

components of conduit raceway systems shall be hot-dipped galvanized, metallized, sheradized, or

zinc-coated by some other approved means. Seal tight conduit shall have separate ground conductor.

1.17 PULLBOXES

A pullboxes shall be installed as required in long runs or when more than four quarter bends occur in any

conduit run. All pullboxes shall be sized to conform to the requirements of article 370 of the national electric

code. Pullboxes shall be recessed in all finished portions of the building.

1.18 OPERATING INSTRUCTIONS & TESTING

A. Operating instructions: the contractor shall furnish instruction in the care, adjustment, operation, and

maintenance of all parts of the electrical equipment. Instruction shall be given to employees designated by

the owner, at no additional cost to the owner, and at a time acceptable to the owner, just prior to

acceptance of the equipment by the owner.

B. Tests: the contractor shall test the equipment installed under this specification and shall demonstrate its

proper operation to the engineer. No equipment shall be tested or operated for any purpose until it has been

fully prepared, connected, and readied for normal operation. Any equipment damaged by improper or

ill-timed operation or testing shall be repaired or replaced, at the contractor's expense, before final

inspection and acceptance.

1.19 EXCAVATION AND BACKFILLING

A. The contractor shall perform all excavation and backfilling for the installation of all electrical work installed in

earth, including all conduits, direct burial cables, ducts, and manholes shown on the drawings. All conduit or

cables below grade exterior to the buildings shall be 24 inches minimum below finish grade or as noted on

the drawings.

B. The contractor shall determine the location of existing underground utilities in the area of any contemplated

excavation. If these utilities are to remain in place, adequate means of protection shall be provided during

excavation operations. If incorrectly charted utilities are encountered during excavation, the architect shall

be consulted for direction.

1.20  UNDERGROUND MARKING

A. All underground electrical lines exterior to the building shall be marked by the installation of a continuous

identifying tape buried in the trench above the line. The tape shall be buried 6 inches below finished grade.

The tape shall be made of yellow or orange colored inert plastic, 6 inches wide, with the words "caution

buried electric line below" repeatedly printed along the length of the tape. The tape shall be griffolyn

company "terratape" or equal.

PART 2 - PRODUCTS

2.01 DISCONNECT SWITCHES

A. The contractor shall furnish and install disconnect switches having the number of poles and ampere ratings

as shown on the drawings and as specified in the equipment schedule.

B. Disconnect switches rated at 30 amperes or more shall be heavy duty, ac, single throw safety switches,

built in accordance with nema requirements with a voidable full cover interlock and quick-make, quick-break

mechanism. Each switch shall be fusible unless nonfusible (nf) switch is specifically indicated. Switches

shall be in nema 1 enclosures, except that switches exposed to the weather shall be in nema 3 enclosures.

Disconnect switches shall be equal to "heavy-duty" as manufactured by westinghouse, square-d, or equal.

C. Disconnect switches rated at 20a shall be general use, 20a, ac, snap switch wiring device. 2.02 fuses a.

The contractor shall furnish and install fuses of the types and ratings designated in the drawings and

specifications in each fusible device installed by the contractor. In addition, the contractor shall furnish and

store, at a location directed by the owner, three (3) spare fuses of each size and type installed during this

project. The contractor shall present, typed on his own letterhead, two (2) copies of the spare fuse list to the

owner for his records. B. Fuses shall be one-time cartridge fuses of the following types as manufactured by

the economy division of fpe co., the bussman division of the mcgraw-edison company, or equal: type

designation heavy-duty current limiting, time lag hi cap (hc) two element, current limiting, time lag low peak

(lp) single element, current limiting limitron (cl) two element, time lag fusetron (f)

2.03 WIRE AND CABLE

A. Electrical conductors installed under theses specifications shall be building wire, except where some other

type of wire or cable is specifically indicated.

B. Building wire conductors shall be soft drawn annealed copper, having a conductivity of not less than 98%

pure copper. Conductor sizes are american wire gauge (awg), except where conductors mcm is indicated.

No conductors smaller than #12 shall be used unless specifically permitted by the plans or specifications.

Conductors larger than #10 shall be stranded.

C. Building wire insulation shall be code grade 600. In general, all conductors shall have thhn insulation unless

specifically noted otherwise.

2.04 WIRING DEVICES

A. Wiring devices shall be installed in metal conduit device boxes.

B. Switches and receptacles shall be arrow-hart, general electric, hubbell, pass & seymour, leviton or

approved equal. Unless otherwise specified below, color shall be as specified by the architect.

C. All switches, except as noted herein, shall be specification grade, ac quiet type, 20a, 120/277v, with silver

alloy contacts, equal to hubbell #1221.

D. General purpose duplex receptacles shall be specification grade nema 5-20r, 20a, 125v, 3-wire grounding

type devices, equal to hubbell #5362, with the third pole grounded to the outlet box. Each receptacle shall

be rigidly positioned within the box so that the exposed face of the receptacle protrudes beyond the face of

the cover plate.

E. Isolated ground duplex receptacles shall be specification grade, 20a, 125v devices, equal to hubbell

#ig5362, orange color.

F. GFI receptacles: ground fault circuit interrupter duplex receptacles shall be specification grade, 20a devices,

equal to hubbell #gf5362, installed so that each unit is self contained. Gfi receptacles shall not be

connected to feed-thru unless specifically so noted on the drawings.

G. Weatherproof duplex receptacles shall be gfi receptacles with stainless steel or cast aluminum

weatherproof cover plates equal to sierra #wp-8 or #wpd-8 or hubbell #wp26.

H.  Device height shall be as follows, unless otherwise noted on the plans (height is to center of outlet above

finished floor or grade):

1. Switches ---------------------------------------------4'-0"

2. Convenience outlets -------------------------------2'-0"

3. Telephone outlets ----------------------------------2'-0"

4. Weatherproof receptacles (above grade) ----2'-0"

5. Thermostats -----------------------------------------5'-0"

6. MB8 ----------------------------------------------------3-8"

2.05 WALL AND COVER PLATES

A. The contractor shall furnish and install new wall plates for all new flush mounted wiring devices and all flush

mounted special system outlets. Sectional wall plates shall not be used. Blank plates shall be installed over

all outlets provided for future use or outlets abandoned but not removed. Wall plates shall be decors series

Leviton. Wall plates shall be secured with matching screws. Engraved wall plates shall have black fill.

B. Cover plates for telephone, computer, television, and other special outlets shall be as specified by owner.

2.06  MAGNETIC STARTERS

A. Starters shall be built in accordance with nema requirements. They shall contain motor over-current

protective devices as well as the necessary number of contacts to open each ungrounded motor branch

circuit conductor. Over-current devices shall be externally operated manually reset thermal overload relays

sized in accordance with motor nameplate data to provide motor running current overload protection. Each

starter controlling a 3-phase motor shall be equipped with three (3) over-load protective devices.

B. Starters shall be installed in surface mounting nema 1 enclosures unless some other type of enclosure is

indicated. Starters exposed to the weather shall be in nema 3 enclosures. Starters mounted in finished

areas shall be in flush mounting enclosures, equipped with suitable cover plates.

C. Magnetic starters shall be across-the-line, full voltage type unless reduced voltage, multi-speed or reversing

starters are specifically indicated. Magnetic starters shall provide under voltage protection and shall have

auxiliary contacts as necessary for the operation of control and indicating circuits. Where a control

transformer is specified, the operating coil and the entire control circuit shall be designed for 120 volt

operation.

D. Ac magnetic starters: motor starters shall be rated in accordance with Nema sizes and horsepower ratings.

2.07 MANUAL STARTERS

A. Manual starters shall be toggle switch type starters. Where a red pilot light is indicated, the light shall be a

neon bulb integral with the starter. Flush mounting units shall have engraved wall plates. Surface mounting

units shall be in nema 1 enclosures, unless some other type of enclosure is indicated. Manual starters shall

be cutler hammer bulletin 9101, square-d class 2510, or equal.

 2.08 PANELBOARDS

A.  Panelboards shall be square d #nqod or equal by challenger, cutler-hammer, general electric, i.t.e., or

Westinghouse.

B. Panelboards shall be dead front safety type with enclosures of code grade steel. Oversize gutters shall be

provided for feed through where indicated or required. Where double lugs are not permitted by local code, a

suitable pull box or gutter adjacent to panels shall be provided for connections. Top of panelboard tubs shall

be 6'-6" above finished floor.

C. Panelboards shall have trim and flat locking doors with both hinges and trim clamps completely concealed.

Door locks shall be flush with the cover. All door locks shall be common keyed. Two (2) keys shall be

provided for each panelboard. A clear plastic-covered typewritten circuit directory shall be mounted in a

card holder attached to the inner side of the door. Panelboards shall have black micarta plates with 1/2-inch

high white cut letters stating panelboard number and voltage. Where panelboards are in public areas,

identification plates shall be inside door.

D. Buses shall be made from 98 percent electrolytic copper or 55 percent conductivity aluminum and shall be

independently supported (without dependence upon the circuit breakers). Solderless lugs only shall be

provided in all mains unless noted otherwise in the panelboard schedule. All main lugs shall be crimp

compression type. Where breakers and/or switches are listed in the schedules as "space only", this shall

include extended bus and mounting provisions.

E. Circuit breakers shall be bolt-on and shall have bolted line and load terminals. All branch circuit breakers

shall be quick-make, quick-break, thermal magnetic, common trip on all multipole breakers and have a UL

short circuit rating of 10,000 symmetrical r.m.s. amperes. Each breaker shall have it's current rating

engraved, in easy to read numbers, on the toggle handle. All breakers used for fluorescent lighting

switching control shall be ul listed swd switching duty.

F. Panels noted "isolated ground bus" shall contain a factory installed isolated ground bus which is electrically

insulated from the panel enclosure and normal conduit grounding system. The contractor shall provide a

grounding electrode and an insulated ground wire connection from the isolated ground bus to the grounding

electrode for branch circuit requirements.

G. Circuit numbers appearing on drawings shall be used for reference only. Actual connections shall be in

accordance with phasing of the cabinet, load balance and common neutral requirements. Room numbers or

names used for circuit identification shall correspond to name plates installed on room doors by the general

contractor or as selected by the owner and shall be verified as these may not be the same as room titles on

the drawings.

2.09 LIGHTING FIXTURES

A. Lighting fixtures, complete with lamps, shall be furnished and installed where shown on the drawings. All

fixtures shall be ul listed for the intended use.

B.  Lamps shall be as manufactured by general electric, sylvania, westinghouse, or equal. General service

lamps shall be rated at 120 volts and shall be inside frosted.

C. All fluorescent ballasts shall have thermosetting ballast compound which will not soften or flow at elevated

temperatures, shall be rated for voltage as indicated, shall be high power factor, cbm-etl certified, shall have

individual automatic-resetting thermal protection (ul class p) and shall have a sound rating of "a" for rapid

start lamps and highest sound rating available for other lamps.

D. All high intensity discharge lamp ballasts shall be high power factor, 90 or higher with a crest factor of 1.75

or lower.

E. Finish of all fixtures shall be in first class condition and shall be guaranteed for a period of one (1) year from

date of acceptance when lamped not larger than manufacturer's recommendations

F. Capital letters adjacent to the outlets indicate fixture type; lower case letters indicate manner of switching.

2.10 GROUNDING SYSTEMS

A. Circuits, metal raceway systems, and all other permanently installed electrical equipment shall be solidly

grounded in accordance with the national electrical code to form a continuous, permanent and effective

grounding system.

B. Grounding conductor connections shall be made with solderless pressure type fittings. Where welded

connections are practical, connections may be made by the use of a suitable welding process. All

connections shall be made in strict conformance with the manufacturer's recommendations.

C. To maintain uninterrupted electrical continuity, flexible raceway sections must have conductance equal to

that of the system's inflexible raceway. Raceway fittings used must be such as to ensure existence of a

permanent bond. Grounding bushings shall be provided to ground conduits to control center ground. All

new equipment shall be grounded to the existing grounding system.

2.11 IDENTIFICATION AND LABELING OF ELECTRICAL EQUIPMENT

A. All control devices and device enclosures shall be labeled with individual name plates or legend plates.

B. Individual name plates or legend plates shall be one of the following types:

1. Black laminated plastic or micarta with white cut letters.

2. Corrosion-resistant metal plates with engraved or raised letters and black fill.

E. Paper, foil, or tape markers attached with adhesives shall not be used.

2.12 SERVICE TO ELECTRICALLY-POWERED EQUIPMENT

A. The contractor shall furnish and install outlets for and make connections to all motors and power-operated

equipment indicated on the equipment schedule.

B. All items of electrically powered equipment, together with their circuit requirements, are listed in the

equipment schedule. In general, equipment listed under "description" in the schedule will be furnished

under other divisions of the specifications. All other components listed in the schedule shall be furnished

and installed under this section of the specifications.

C. The "conduit and wire" listed in the schedule is the branch circuit wiring. The branch circuit shall terminate in

an outlet box, a disconnect switch, a starter, or a receptacle, as indicated in the equipment schedule. The

contractor shall furnish and install all necessary power and control wiring and make connections to the item

of equipment, unless otherwise indicated in the schedule.

a. Each fusible "disconnect switch" (disc.) Listed in the schedule shall be equipped with dual element fuses

except where some other type of fuse is indicated in the schedule or on the drawings.

D. The "starter size" listed in the schedule is nema size of the magnetic starter to be installed. The designation

"man" indicates the installation of a manual starter. Where a manual starter is located within sight of the

motor, it shall be used as the motor disconnect switch as well as overcurrent protection.

E. The contractor shall obtain exact information pertaining to location, electrical characteristics, and wiring for

equipment furnished by others from the contractor furnishing the equipment. This information shall be

verified by examining nameplates and manufacturer's wiring diagrams. Any discrepancy between the

equipment requirements and the provisions made by these specifications shall be reported. Equipment

damaged as a result of the contractor's failure to observe manufacturer's requirements shall be replaced or

repaired by the contractor. The thermal protection elements in magnetic and manual starters shall be

rechecked with name plate data at the site before operation of the equipment. Where necessary, the

thermal protection elements shall be changed to properly protect the equipment.
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