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PROJECT GENERAL NOTES

DOOR AND WINDOW NOTES

GENERAL ARCHITECTURAL NOTES

WALL SYSTEM NOTES

1. THESE GENERAL NOTES ARE INTENDED TO COMPLIMENT CONTRACT DOCUMENTS. REFER TO CONTRACT DOCUMENTS FOR DETAILED 
INFORMATION AND ADDITIONAL REQUIREMENTS.

2. WORK INCLUDED IN THIS CONTRACT SHALL CONFORM TO FEDERAL, STATE, AND LOCAL LAWS, STATUTES, ORDINANCES, CODES, RULES AND 
REGULATIONS, OR LAWFUL ORDERS OF PUBLIC AUTHORITY. PROMPTLY REPORT NONCONFORMITY DISCOVERED TO ARCHITECT/ENGINEER.

3. INTENT OF CONTRACT DOCUMENTS IS TO INCLUDE ITEMS NECESSARY FOR PROPER EXECUTION AND COMPLETION OF WORK BY 
CONTRACTOR AND PROVIDE A COMPLETE, FULLY OPERATIONAL BUILDING, PROVIDE ALL LABOR, MATERIALS, AND INCIDENTALS NECESSARY 
TO ACHIEVE THIS INTENT.

4. FAILURE OF DRAWINGS OR SPECIFICATIONS TO INDICATE EACH INCIDENTAL SHALL NOT RELIEVE CONTRACTOR FROM PROVIDING 
NECESSARY ITEMS AS PART OF THIS CONTRACT. DRAWINGS SHOW DESIGN, LOCATION, DESCRIBE QUALITY LEVEL AND CONSTRUCTION 
TECHNIQUES IN A GENERAL SENSE ONLY.

5. DETAILS ARE TYPICAL, WHAT IS SHOWN IN ONE CONDITION APPLIES TO OTHER SIMILAR CONDITIONS, UNLESS NOTED OTHERWISE. 
6. VERIFY FOLLOWING ITEMS AND REPORT DISCREPANCIES TO ARCHITECT PRIOR TO PROCEEDING WITH WORK, AND PROCEED WITH WORK 

AFTER SUCH DISCREPANCIES ARE RESOLVED.
• EXISTING CONDITIONS
• WALLS, FLOORS, AND SUBSTRATES WHERE PRODUCTS AND SYSTEMS ARE TO BE INSTALLED.
• SIZE AND CONDITIONS OF WINDOW, DOOR, AND OTHER OPENINGS WHERE PRODUCTS AND SYSTEMS ARE TO BE INSTALLED.
• THE EXISTENCE, SIZE, AND LOCATION OF EXISTING UTILITIES, MECHANICAL, AND ELECTRICAL SYSTEMS.
• DISCREPANCIES BETWEEN OR WITHIN CONTRACT DOCUMENTS.
• UNSUITABLE SOILS: REPORT LOCATION OF UNSUITABLE SOIL MATERIALS BELOW ANTICIPATED LEVELS OF FOOTINGS OR SLABS PRIOR 

TO SETTING FORMS.
• DIMENSIONAL DISCREPANCIES.

7. COORDINATE THE WORK OF SUBCONTRACTORS.
8. COORDINATE WORK TO ACHIEVE GIVEN VISUAL AND PERFORMANCE REQUIREMENTS OF MECHANICAL, ELECTRICAL, AND PLUMBING 

SYSTEMS WITHIN INDICATED SPACE. 
9. DEFINITIONS:

• NEW: INDICATES ITEMS THAT SHALL BE FURNISHED AND INSTALLED BY THIS CONTRACT. TYPICALLY USED TO ENSURE CLARITY 
BETWEEN VARIOUS COMPONENTS OF THE DRAWINGS. NOT ALL ITEMS ARE LABELED AS "NEW" WHEN IT IS OBVIOUS BY OTHER 
INDICATION.

• EXISTING: EXISTING BUILDING OR SITE COMPONENTS WHICH ARE IN PLACE AT START OF CONSTRUCTION. NOT ALL ITEMS ARE LABELED 
AS "EXISTING" WHEN IT IS OBVIOUS BY OTHER INDICATION. 

• REPAIR: RESTORE TO SUITABLE OR APPROPRIATE OPERATING AND AESTHETIC CONDITION.
• RESTORE: BRING BACK TO FORMER CONDITION, BY REPAIRING OR PATCHING AS REQUIRED.
• PATCH: RESTORE TO CONDITION MATCHING EXISTING ADJACENT CONSTRUCTION, SURFACE TEXTURE, AND FINISH.
• N.I.C. (NOT IN CONTRACT): WORK WHICH IS NOT INCLUDED IN THIS CONTRACT BUT WHICH MAY REQUIRE CONTRACTOR COORDINATION.
• REMOVE: DISMANTLE AND/OR EXTRACT FROM PREMISES ENTIRELY. DISPOSE OF OFF SITE UNLESS NOTED OTHERWISE. PROVIDE NEW 

MATERIAL AS INDICATED
• DAMAGES: EXISTING BUILDING OR SITE COMPONENTS, NOT SCHEDULED FOR WORK WHICH ARE DAMAGED. SUCH ELEMENTS AND 

COMPONENTS SHALL BE REPLACED OR RESTORED TO ORIGINAL CONDITION BY METHODS APPROVED BY ARCHITECT.
• DEMOLISH: DISMANTLE AND/OR EXTRACT FROM PREMISES ENTIRELY. DISPOSE OF OFF SITE UNLESS NOTED OTHERWISE.
• SALVAGE: REMOVE AND REINSTALL OR REMOVE AND DELIVER TO OWNER AS INDICATED. SALVAGED COMPONENTS MAY BE FORE 

LIMITED REUSE. TO MATCH EXISTING CONDITIONS OR TO PATCH AND REPAIR AS INDICATED.

1. PROVIDE DOOR STOPS TO PROTECT WALLS AT LOCATIONS WHERE A DOOR SWING WILL STRIKE WALL.
2. EXTERIOR DOORS SHALL HAVE WEATHER STRIPPING, THRESHOLDS, AND SHALL BE INSTALLED WEATHERTIGHT.
3. REFER TO SPECIFICATION FOR DOOR & FRAME GAUGES, ANCHORS, AND REINFORCEMENT. 

1. DRAWINGS USE A SYSTEM OF KEYED NOTES ON PLANS, ELEVATIONS AND DETAILS. INSTRUCTIONS FOR SPECIFIC COMPONENTS OF WORK 
ARE KEYED TO DRAWINGS. BUILDING SYSTEMS ARE KEYED TO FLOOR PLANS, WALL SECTIONS, ROOF PLAN, AND OTHER DETAILS AS 
APPROPRIATE.

2. MAINTAIN MINIMUM MANEUVERING CLEARANCES AT DOORS IN COMPLIANCE WITH ADA ACCESSIBILITY GUIDELINES (ADAAG AND ANSI 
A117.1).

3. MOUNTING HEIGHTS AND CLEARANCES AT TOILET ROOMS AND ELSEWHERE SHALL COMPLY WITH THE LATEST VERSION OF ADA 
ACCESSIBILITY GUIDELINES (ADAAG AND ANSI A117.1 ACCESSIBILITY STANDARD).
• BARRIER-FREE CLEARANCES ARE GIVEN. THESE CLEAR DIMENSIONS SHALL BE MAINTAINED IN CASES OF DISCREPANCY. 
• DIMENSIONS GIVEN FOR FIXTURE AND ACCESSORY LOCATIONS ARE CLEAR DIMENSIONS FROM FINISHED SURFACES UNLESS NOTED 

OTHERWISE. 
4. MAINTAIN CLEAR DIMENSIONS IN ACCORDANCE WITH LATEST VERSION OF ADA ACCESSIBILITY GUIDELINES (ADAAG).
5. GRAB BAR COMPONENTS SHALL BE ABLE TO WITHSTAND A LOAD OF 250 LBS AT ANY POINT.
6. INSTALL BLOCKING BEHIND SURFACE-APPLIED FIXTURE, TRIM, GRAB BARS, SHELVES, CHAIR RAILS, PICTURE RAILS, BASE MOLDINGS, TACK 

OR MARKER BOARDS, WINDOW TREATMENTS, WALL OR BASE CABINETS OR COUNTERS, AND MISCELLANEOUS ACCESSORIES MOUNTED ON 
STUD WALLS.

7. EXPOSED WOOD NOT INDICATED SHALL BE STAINED NATURAL FINISH (CLEAR).
8. PROVIDE TRANSITION STRIPS OR THRESHOLDS (1/2" MAXIMUM) OF SAME MATERIAL AS FLOORING AND/OR AS NOTED ON DRAWINGS 

BETWEEN DISSIMILAR FLOORING MATERIALS.
9. PATCH AND LEVEL EXISTING SUBFLOORS TO RECEIVE NEW FLOOR FINISHES AS INDICATED IN ROOM FINISH SCHEDULE.
10. EXPOSED PIPES UNDER LAVATORIES AND SINKS SHALL BE INSULATED OR OTHERWISE CONFIGURED TO PROTECT AGAINST CONTACT.

1. ALL PARTITIONS SHALL EXTEND FROM SUB-FLOOR TO SLAB TO UNDERSIDE OF FLOOR OR ROOF DECK ABOVE, UNLESS NOTED OTHERWISE.
2. GYPSUM BOARD APPLIED TO WALLS SHALL BE APPLIED WITH THE BOTTOM EDGE SPACED NOT LESS THAN 1/2" ABOVE THE FLOOR. INSTALL A 

CONTINUOUS BEAD OF ACOUSTICAL SEALANT UNDER EACH LAYER OF GWB AT THE INTERSECTION WITH FLOOR, ON EACH SIDE OF THE 
WALL.

3. ALL TOP OF WALL CONDITIONS SHALL BE SEALED TO THE DECK ABOVE, UNLESS NOTED OTHERWISE. MAINTAIN THE REQUIRED FIRE 
RATINGS, SMOKE RATINGS, AND ACOUSTICAL RATINGS. COORDINATE THE TOP OF WALL CONSTRUCTION WITH THE STRUCTURAL FRAMING. 

4. FOR EXISTING WALLS SUPPORTING NEW ITEMS, VERIFY THE WALL TYPE PRIOR TO PERFORMING THE WORK TO DETERMINE APPROPRIATE 
TYPE OF ANCHOR UNLESS INDICATED OTHERWISE. CONSULT ARCHITECT FOR CLARIFICATION IF NEEDED.

5. ALL EXTERIOR WOOD FRAMING IN CONTACT WITH CONCRETE, WITHIN 18" OF THE GROUND, OR EXPOSED TO THE WEATHER SHALL BE 
WOOD-PERSERVATIVE TREATED LUMBER (PRESSURE TREATED).
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ABBREVIATIONS

AB
AB
AC
ADDL
ADJ
ADO
AED
AFF
AH
AIB
ALT
ALUM
AOR
APPROX
ARCH
ARND
AVB
AWP

BD
BF
BIT
BLDG
BLKG
BM
BOT
BO
BRK
BRG
B/S
BSMT

C, CRS
CAB
CB
CC
CF
CFMF
CJ
CL
CLG
CLR
CMT
CMU
CO
COL
CONC
CONC/C
CONT
CONTR
CPT
CS
CSMT
CT
CW
CWT
CUH
CY

DBL
DC
DEMO
DF
DIA, DIAM
DIM
DIV
DMP
DN
DR
DTL
DWG
DWR

E
EA
EF
EMHO
EIFS
EJ
EL
EP
ELEC
ELEV
EMER
ENCL
EQ
EQUIP
EXH
EXIST
EXT
EW
EWC

FB
FBO
FCS
FD
FE
FEC
FFE
FG
FHVC
FIN
FIN GR
FLR
FNDN
FP
FPD
FO
FRMG
FRP
FRTG
FRT
FSR
FT
FTG
FTR
FUR
FV
FWC

GA
GALV
GB
GFB
GL
GWB
GMGB

HARD
HB
HC
HD
HDO
HDWD
HDWR
HM
HORIZ
HR
HS
HT
HTG
HVAC

IBC
ID
IN
INCL
INFO
INSUL
ITWP
INT
INV

JT

KIT

ANCHOR BOLT
AIR BARRIER
AIR CONDITIONING
ADDITIONAL
ADJUSTABLE
AUTOMATIC DOOR OPERATOR
AUTOMATIC ELECTRONIC DEFIBRILLATOR
ABOVE FINISHED FLOOR
AIR HANDLER
AIR INFLITRATION BARRIER
ALTERNATE
ALUMINUM
AREA OF REFUGE
APPROXIMATE
ARCHITECT(URAL)
AROUND
AIR/VAPOR BARRIER
ACOUSTICAL WALL PANEL

BOARD
BARRIER FREE
BITUMINOUS
BUILDING
BLOCKING
BENCHMARK
BOTTOM
BOTTOM OF
BRICK
BEARING
BRICK SHELF
BASEMENT

COURSE
CABINET
CATCH BASIN
CENTER TO CENTER
CUBIC FOOT
COLD FORMED METAL FRAMING
CONTROL JOINT
CENTERLINE
CEILING
CLEAR
CERAMIC MOSAIC TILE
CONCRETE MASONRY UNIT
CLEANOUT
COLUMN
CONCRETE
COLORED CONCRETE
CONTINUOUS OR CONTINUE
CONTRACTOR
CARPET
COUNTERSINK 
CASEMENT
CERAMIC TILE
CURTAIN WALL
CERAMIC WALL TILE
CABINET UNIT HEATER
CUBIC YARD

DOUBLE
DISPLAY CASE
DEMOLISH, DEMOLITION
DRINKING FOUNTAIN
DIAMETER
DIMENSION
DIVISION
DEMOUNTABLE PARTITION
DOWN
DOOR 
DETAIL
DRAWING 
DRAWER

EAST
EACH
EXHAUST FAN
ELECTRO MAGNETIC HOLD OPEN
EXTERIOR INSULATION FINISH SYSTEM
EXPANSION JOINT
ELEVATION
EPOXY PAINT
ELECTRICAL
ELEVATOR
EMERGENCY
ENCLOSED/ENCLOSURE
EQUAL
EQUIPMENT
EXHAUST
EXISTING
EXTERIOR
EYEWASH
ELECTRIC WATER COOLER

FIRE BLANKET
FURNISHED BY OWNER
FLOOR COATING SYSTEM
FLOOR DRAIN
FIRE EXTINGUISHER
FIRE EXTINGUISHER AND CABINET
FINISHED FLOOR ELEVATION
FIBERGLASS
FIRE HOUSE AND VALVE CABINET
FINISH(ED)
FINISH GRADE
FLOOR(ING)
FOUNDATION
FIREPROOFING
FLAT PANEL DISPLAY
FACE OF
FRAME(ING)
FIBER REINFORCED PLASTIC
FIRE RATED TEMPERED GLASS
FIRE RETARDANT TREATED
FLEXIBLE SHEET ROOFING
FOOT(FEET)
FOOT
FIN TUBE RADIATION
FURRED(ING)
FIELD VERIFY
FABRIC WALL COVERING

GAUGE
GALVANIZED
GRAB BAR
GROUND FACE CMU
GLASS, GLAZING
GYPSUM WALLBOARD
GLASS MATT GYPSUM BOARD

HARDENER
HOSE BIB
HOLLOW CORE
HEAD
HIGH DENSITY OVERLAY
HARDWOOD
HARDWARE
HOLLOW METAL
HORIZONTAL
HANDRAIL
HIGH SCHOOL
HEIGHT
HEATING
HEATING/VENTILATION/AIR CONDITIONING

INSTALLED BY CONTRACTOR
INSIDE DIAMETER
INCH(ES)
INCLUDE(D),(ING)
INFORMATION
INSULATED
INSULATED TRANSLUCENT WALL PANELS
INTERIOR
INVERT

JOINT

KITCHEN

LAB
LAM
LAV
LB
LCC
LF
LH
LOC'N
LW
LVP

MAS
MATL
MAX
MC
MCWF
MDO
MECH
MED
MF
MFR
MH
MIN
MISC
MLDG
MO
MR
MRGB
MS
MSF
MTL

N
NA
NIC
NO
NOM
NRC
NTS

O/
OC
OD
OFS
OP
OH
OPH
OPNG
OPP
OPS
OF/CI
OF/OI

PTD
PC
PERF
PERIM
PRKG
PL
PLAM
PLYWD
PSF
PSI
PT
PTD
PTN
PVC
PVMT

QR
QT

RE:
REF
REQ'D
REV
RL
RF
RH
RM
RO
ROW

S
SAT
SC
SCHED
SD
SECT
SF
SF
SGL
SH
SHT
SHTHG
SIM
SLNT
SNR
SP
SPEC
SPKR
SQ
SS
STC
STD
STL
STOR
STRL
STRUCT
SUPT
SUSP
SV

T
TB
TB
T&G
TG
THK
TO
TP
TPD
TV
TYP

UCR
UNO

VB
VC
VCT
VERT
VPW
VWC

W
W/
WC
WD
WGL
WH
W/O
WS
WP
WWF
WWM

YD

ZCC

LABORATORY
LAMINATE(D)
LAVATORY
POUND(S)
LEAD COATED COPPER
LINEAR FOOT
LEFT HAND
LOCATION
LIGHTWEIGHT (CMU)
LUXURY VINYL PLANK

MASONRY
MATERIAL
MAXIMUM
MEDICINE CABINET
MULTI-COLOR WALL FINISH
MEDIUM DENSITY OVERLAY
MECHANICAL
MEDIUM
MEMBRANE FLASHING
MANUFACTURER
MANHOLE
MINIMUM
MISCELLANEOUS
MOULDING
MASONRY OPENING
MOISTURE RESISTANT
MOISTURE RESISTANT GYPSUM BOARD
MOP SINK
METAL STUD FRAMING
METAL

NORTH
NOT APPLICABLE
NOT IN CONTRACT
NUMBER
NOMINAL
NOISE REDUCTION COEFFICIENT
NOT TO SCALE

OVER
ON CENTER
OUTSIDE DIAMETER
OVERFLOW SCUPPER
OPAQUE
OVERHEAD
OPPOSITE HAND
OPENING
OPPOSITE
OPERABLE PANEL SYSTEM
OWNER FURNISHED/CONTRACTOR INSTALLED
OWNER FURNISHED/OWNER INSTALLED

PAINTED
PRECAST CONCRETE
PERFORATED
PERIMETER
PARKING
PLATE
PLASTIC LAMINATE
PLYWOOD
POUNDS PER SQUARE FOOT
POUNDS PER SQUARE INCH
PRESSURE TREATED
PAPER TOWEL DISPENSER
PARTITION
POLYVINYLCHLORIDE
PAVEMENT

QUARTER ROUND
QUARRY TILE

REFERENCE
REFRIGERATOR
REQUIRED
REVISION(S), REVISED
RAIN LEADER
RUBBER FLOOR
RIGHT HAND
ROOM 
ROUGH OPENING
RIGHT OF WAY

SOUTH
SUSPENDED ACOUSTICAL TILE
SOLID CORE
SCHEDULE
STORM DRAIN, SOAP DISPENSER
SECTION
SQUARE FOOT (FEET)
STOREFRONT
SAFETY GLASS
SHOWER
SHEET
SHEATHING
SIMILAR
SEALANT
SANITARY NAPKIN RECEPTOR
SPECIAL PAINT
SPECIFICATION
SPEAKER
SQUARE
STAINLESS STEEL
SOUND TRANSMISSION CLASS
STANDARD
STEEL
STORAGE
STRUCTURAL
STRUCTURE/STRUCTURAL
SUPPORT
SUSPENDED
SHEET VINYL

TOILET
TOWEL BAR
TACK BOARD
TONGUE AND GROOVE
TEMPERED GLASS
THICK(NESS)
TOP OF
TOILET PARTITION
TOILET PAPER DISPENSER
TELEVISION
TYPICAL

UNDER COUNTER REFRIGERATOR
UNLESS NOTED OTHERWISE

VAPOR BARRIER/VINYL BASE
VALVE CABINET
VINYL COMPOSITION TILE
VERTICAL
VENEER PLYWOOD
VINYL WALL COVERING

WEST
WITH
WATER CLOSET
WOOD
WIRE GLASS
WATER HEATER
WITHOUT
WATERSTOP
WATERPROOF
WELDED WIRE FABRIC
WELDED WIRE MESH

YARD

ZINC-COATED COPPER

SYMBOLS

SECTION

DETAIL

EXTERIOR ELEVATION

INTERIOR ELEVATION

DOOR INDICATION

WINDOW OR GLAZED OPENING INDICATION

ROOM NUMBER

WALL TYPE

CENTERLINE

LEVEL LINE CONTROL POINT

MATCHLINE

BREAKLINE

COLUMN CENTERLINE

1

A-101

1

A-101

A-201

1

2

3

4

101

A

101

M1

LEVEL

0' - 0"

ROOM

1

A-201

1

℄

MATERIALS LEGEND

CONCRETE

EARTH

GRAVEL

SAND

BRICK

CONCRETE MASONRY UNIT

STEEL

WOOD

WOOD FRAMING

WOOD BLOCKING

GYPSUM BOARD

PLYWOOD

RIGID INSULATION

BATT INSULATION
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ADA 305, 306, 308

NOTE:
1. *WHERE A HIGH FORWARD REACH IS OVER AN OBSTRUCTION, THE CLEAR FLOOR 

SPACE SHALL EXTEND BENEATH THE ELEMENT FOR A DISTANCE NOT LESS THAN THE 
REQUIRED REACH DEPTH OVER THE OBSTRUCTION. THE HIGH FORWARD REACH 
SHALL BE 48" MAXIMUM WHERE THE REACH DEPTH IS 20" MAXIMUM. WHERE THE 
REACH DEPTH EXCEEDS 20", THE HIGH FORWARD REACH SHALL BE 44" MAXIMUM AND 
THE REACH DEPTH SHALL BE 25" MAXIMUM. 
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NOTE:
1. REFER TO MANUFACTURER'S INSTRUCTIONS FOR SPECIFIC ADA REQUIRED MOUNTING HEIGHTS AS APPLICABLE.
2. ALL CONTROLS ON ACCESSIBLE ACCESSORIES REQUIRE 5LBS MAXIMUM FORCE TO OPERATE OR ACTIVATE; ARE OPERABLE WITH ONE HAND WITHOUT REQUIRING TIGHT GRASPING, 

PINCHING, OR TWISTING OF THE WRIST; AND ARE WITHIN COMPLIANT RACH RANGES. OPERABLE PARTS ON ACCESSIBLE ACCESSORIES TO BE 15" AFF MINIMUM AND NOT TO EXCEED 48" 
MAXIMUM.

3. 35" MAX AFF TO BOTTOM OF REFLECTIVE SURFACE ON FULL LENGTH MIRRORS.
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NOTE:
1. PROVIDE BLOCKING AT ALL GRAB BAR LOCATIONS.
2. FLUSH VALVE REQUIRED TO BE ON OPEN (WIDE) SIDE.
3. FLUSH CONTROLS ARE OPERABLE WITH ONE HAND AND DO 

NOT RQUIRE TIGHT GRASPING, PINCHING, OR TWISTING OF 
THE WRIST.

4. SPACE BETWEEN THE GRAB BAR AND ANY PROJECTING 
OBJECT BELOW OR AT EACH END IS 1 1/2" MIN.

5. THE SPACE BETWEEN THE GRAB BAR AND ANY PROJECTING 
OBJECT ABOVE IS 12" MIN, EXCEPT FOR SHOWER CONTROLS 
AND FITTINGS, AND OTHER GRAB BARS WHICH HAVE 1 1/2" 
MIN CLEAR. 
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NOTE:
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TWISTING OF THE WRIST. 

2. PROVIDE A 30"X48" LEVEL CLEAR SPACCE IN FRONT OF 
THE URINAL FOR FORWARD APPROACH; IF THE WALL 
OR SHIELD PROJECTS MORE THAN 24" FROM THE 
PLUMBING WALL ON BOTH SIDES, PROVIDE A 36"X48" 
CLEAR FLOOR SPACE.
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VARIES

NOTE:
1. TOILETS HAVE A 60" MINIMUM WIDE CLEAR SPACE ALONG THE PLUMBING WALL.
2. TOILETS HAVE 59" DEEP CLEAR SPACE FROM THE BACK WALL IF FLOOR MOUNTED AND 56" IF 

WALL MOUNTED.
3. NO OTHER FIXTURES OR DOORS CAN OVERLAP THE TOILET CLEAR FLOOR SPACE EXCEPT 

FOR GRAB BARS, DISPENSERS, SANITARY NAPKIN DISPOSAL UNITS, COAT HOOKS, SHELVES, 
CLEAR FLOOR SPACE OF OTHER FIXTURES, AND TURNING SPACES.

4. AN IN-SWINGING DOOR CAN SWING INTO THE SPACE IN FRONT OF THE TOILET CLEAR FLOOR 
SPACE, BUT IT CANNOT ENCROACH INTO THE MINIMUM OF 56" OR 59" DEPTH REQUIRED FOR 
THE TOILET CLEAR SPACE. 

5. TOE CLEARANCE OF 9" HEIGHT AND 6" DEEP MINIMUM BEYOND ONE SIDE PARTITION IS 
PROVIDED IF THE COMPARTMENT IS 66" OR LESS WIDE EXCLUSIVE OF PARTITION SUPPORT.

6. TOE CLEARANCE OF 9" HEIGHT AND 6" DEEP BEYOND THE FRONT PARTITION IS PROVIDED IF 
THE COMPARTMENT IS 62" OR LESS DEEP FOR WALL HUNG TOILETS OR 65" OR LESS DEEP 
FOR FLOOR MUNTED EXCLUSIVE OF PARTITION SUPPORT.

7. ACCESSIBLE STALL DOOR TO HAVE SELF-CLOSING HINGES WITH ACCESSIBLE HARDWARE ON 
BOTH SIDES. IF COAT HOOK PROVIDED MUST NOT EXCEED 48" MAX AFF. 
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ADA 213.3.1, 604.8

60" MIN6"

32" MIN CLEAR OPENING

5
6
" 

M
IN

 W
A

L
L
 M

O
U

N
T

E
D

 
5
9
" 

M
IN

 F
L
O

O
R

 M
O

U
N

T
E

D

℄

  6"36"

16"-18"

3
9

"-
4
1

"

1
2
" 

M
A

X
4

2
" 

M
IN

℄

7
"-

9
"

℄

 

 
P

R
O

V
ID

E
 1

2
" 

M
IN

 S
T

R
IK

E
 P

U
S

H
 

S
ID

E
 C

L
E

A
R

A
N

C
E

 O
N

L
Y

 I
F

 
T

H
E

R
E

 I
S

 A
 C

L
O

S
E

R
 O

T
H

E
R

 
T

H
A

N
 A

 G
R

A
V

IT
Y

 C
L
O

S
E

R

3
6
" 

M
IN

 
4
" 

M
A

X

PROVIDE 6" MIN CLEAR 
BEYOND THE SIDE 
PARTITION BY 9"H IF THE 
COMPARTMENT WIDTH IS 
66" OR LESS

FLUSH VALVE REQUIRED 
TO BE ON OPEN (WIDE) 
SIDE

 

8
' 
- 

2
" 

M
IN

MIN. CLEAR. TO 
DISPENSERS 

NOTE:
MOUNTING HEIGHTS SHOWN ARE CLEARANCES REQUIRED FROM 
FINISHED FLOOR AND WALL MATERIALS.

GRAB BARS

NOTE: GRAB BAR DIMS TO TOP OF 
GRIPPING SURFACE

MIN. CLEAR. TO 
DISPENSERS 

42" MIN

MAX
1'-0"

3'-0"

6"

1
 1

/2
"

PAPER TOWEL
DISPENSER

(OS/CI)

LIQUID SOAP
DISPENSER

(OS/CI)

1
 1

/2
"

T
O

 C
E

N
T

E
R

O
F

 C
O

N
T

R
O

L
S

T
O

 C
E

N
T

E
R

O
F

 C
O

N
T

R
O

L
S

M
A

X

4
'-
0
"

TBA-4TBA-3 TBA-5

1
' 
- 

7
"

TOILET TISSUE 
DISPENSER 

(OS/CI)

TBA-2

2'-0"

24"x36" 
MIRROR

2'-0"

3
'-
4
"

3
'-
0
"

24"x36" 
MIRROR

TBA-1

3
9
" 

- 
4

1
"

1
8
" 

M
IN

FIRE 
EXTINGUISHER 

CABINET

ROBE HOOK

TBA-7

SHOWER 
ROD

TBA-8

SHOWER 
CURTAIN

TBA-9

TOWEL BAR

TBA-10

M
A

X

4
'-
0
"

6
'-
6
"

M
A

X

4
'-
0
"

3
'-
9
"

M
A

X
.

4
'-
0
"

M
A

X
.

 
 

3
4

"
 

TBA-6

DRAWING NO. REV.

PROJECT No.

DRAWN BY DESIGNED BY CHECKED BY

TITLE

DATE SCALE

PROJECT

DRAWING ISSUE STATUS

ENGINEERING ENVIRONMENTAL SURVEYING

HALEY WARD
One Merchants Plaza, Suite 701

Bangor, Maine 04401

207.989.4824
WWW.HALEYWARD.COM

7 6 5 4 3 2 1

7 6 5 4 3 2 1

A

B

C

D

A

B

C

D

A
u
to

d
e
s
k
 D

o
c
s
:/

/1
0
3
7
7
.0

2
8
 -

 R
2
3
 -

 C
o
n
n
o
r 

S
c
h
o
o
l/
1
0
3
7
7
 C

O
N

N
O

R
 S

C
H

O
O

L
-A

R
C

H
 V

3
 1

0
-2

9
-2

4
.r

v
t

As indicated

CONNOR SCHOOL

ACCESSIBILITY REQUIREMENTS

KEK KEK MGC

A002

10377.028

2025.06.13

1581 VAN BUREN RD.
CONNOR, MAINE 04736

ISSUED FOR BID

4.TOILET COMPARTMENTS

1. ACCESSIBLE ROUTES2. MANEUVERING CLEARANCES AT DOORS

3. FIXTURE AND ACCESSORY MOUNTING HEIGHTS

REV. DATE DESCRIPTION BY CHK.

jmarceca
Image



2X6 WOOD STUDS

B2 - PARTITION TYPE
2X6 WOOD FRAME 

BULLET RESISTANT

A

*CONFIRM AGAINST EXISTING WALL SIZES 

WHERE ALIGNING WITH EXISTING WALL & 
AGAINST EXISTING DOORS BEING REUSED

A - PARTITION TYPE
B.O. TRUSS

3-3/4" (2X4 WOOD STUDS)

FINISH FLOOR AS SCHEDULED

CONT. ACOUSTICAL BATT 
INSULATION, 3-1/2" THICK 

DOUBLE 2X4 TOP PLATE

2X4 PRESSURE
TREATED SILL PLATE

5/8" TYPE "X" GWB

2X4 WOOD STUD
@ 16" O.C.

PROVIDE 2X6 WOOD
BLOCKING FOR CABINETS,

HANDRAILS, ETC. AS
REQUIRED.

TAPCON ANCHORS
@ 4'-0" O.C.

BASE AS SCHEDULED

ACT CEILING

A2

*CONFIRM AGAINST EXISTING WALL SIZES 
WHERE ALIGNING WITH EXISTING WALL & 
AGAINST EXISTING DOORS BEING REUSED

A2 - PARTITION TYPE
B.O. TRUSS

6-3/4" (2X6 WOOD STUDS)

FINISH FLOOR AS SCHEDULED

CONT. ACOUSTICAL BATT 
INSULATION, 3-1/2" THICK 

DOUBLE 2X4 TOP PLATE

2X6 PRESSURE
TREATED SILL PLATE

5/8" TYPE "X" GWB

2X6 WOOD STUD
@ 16" O.C.

PROVIDE 2X6 WOOD
BLOCKING FOR CABINETS,

HANDRAILS, ETC. AS
REQUIRED.

TAPCON ANCHORS
@ 4'-0" O.C.

BASE AS SCHEDULED

ACT CEILING

TRUSS CHORDTRUSS CHORD

A3

*CONFIRM AGAINST EXISTING WALL SIZES 
WHERE ALIGNING WITH EXISTING WALL & 
AGAINST EXISTING DOORS BEING REUSED

A3 - PARTITION TYPE
B.O. TRUSS

2-1/8" (2X4 WOOD STUDS)

FINISH FLOOR AS SCHEDULED

DOUBLE 2X4 TOP PLATE

2X6 PRESSURE
TREATED SILL PLATE

5/8" TYPE "X" GWB

2X4 WOOD STUD
@ 16" O.C.

PROVIDE 2X6 WOOD
BLOCKING FOR CABINETS,

HANDRAILS, ETC. AS
REQUIRED.

TAPCON ANCHORS
@ 4'-0" O.C.

BASE AS SCHEDULED

ACT CEILING

TRUSS CHORD

2x6 EXT. WALL WITH

SIDING AND INSULATION

FINISH FLOOR AS SCHEDULED

BASE AS SCHEDULED

TRUSS CHORD

B

B - EXT. PARTITION TYPE
2X6 WD FRAME WALL

2X6 INT. STUD WALLB2

2x6 STUD FRAMING
WITH R20 INSULATION

ACT CEILING

TOP PLATE

5/8" GYP. BD. OVER
BULLET RESISTANT
FIBERGLAS PANELS 

*CONFIRM AGAINST EXISTING WALL SIZES 
WHERE ALIGNING WITH EXISTING WALL & 
AGAINST EXISTING DOORS BEING REUSED

C - PARTITION TYPE
SINGLE WYTHE BRICK WALL

SINGLE WYTHE BRICK WALLC

*CONFIRM AGAINST EXISTING WALL SIZES 
WHERE ALIGNING WITH EXISTING WALL & 
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BRICK TO MATCH 
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9' - 0 5/8"
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1 6-13-25 ISSUED FOR RE BID

SCALE:   3/4" = 1'-0"A003

1 ENTRY DESK WALL SECTION
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1 FIRST FLOOR - EXIST / DEMOLITION

DEMOLITION NOTES

Number Description

1 REMOVE WINDOW.

2 DOOR AND ASSEMBLY.

4 REMOVE SIDEWALK
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SCALE:   1/8" = 1'-0"A101

1 FIRST FLOOR

REV. DATE DESCRIPTION BY CHK.

1 6-13-25 ISSUED FOR RE BID
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SCALE:   1/4" = 1'-0"A102

1 ROOF PLAN @ ADDITION

SCALE:   1/4" = 1'-0"A102

2 ADDITION RCP
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3 PROPOSED WEST ELEVATION WITH ENTRY ADDITION

REV. DATE DESCRIPTION BY CHK.

SCALE:A201

1 FRONT ENTRY VIEW

SCALE:   1/4" = 1'-0"A201

2 WEST ELEVATION - ENLARGED

NTS - FOR DESIGN INTENT ONLY
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B.O. TRUSS
9' - 0 5/8"
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EXIST. ROOF STRUCT. 
WITH NEW TAPERED INSUL.
AND MEMBRANE

NEW ROOF STRUCTURE AND
ROOFING. ROOFING MATERIAL
TO MATCH EXISTING 
SLOPED ROOF MATERIALS
AND CONSTRUCTION.

VERT. SIDING TO 
MATCH EXISTING  
OVER SHEATHING
RE: STRUCT. FOR 
HEADER DETAILS

SEE MECH. FOR
WALL HEATER
INFORMATION.

OPENING CUT IN EXIST.
MASONRY WALL. SEE
STRUCT. FOR HEAD 
DETAILS

FASCIA TO MATCH EXISTING
BUILDING

SHEATHING AT EXPOSED
TRUSS ABOVE ROOF WITH
DENSGLAS OR SIMILAR BOARD
AND RUN ROOFING MEMBRANE 
UP SHEATHING TO TOP.

2X SOFFIT 
FRAMING

CONTINOUS VENT
AT SOFFIT

NEW VEST. DOORS

ENTRY DOORS
B.O. TRUSS

9' - 0 5/8"

EXIST. ROOF STRUCT.
NEW ROOF
STRUCT.

EXISTING ROOFING 
SYSTEM OVER ROOF
FRAMING

FLASHING AT NEW VALLEY

BLOCKING AS NEEDED
BETWEEN NEW ROOF
TRUSS/EXISTING ROOF
STRUCTURE.

NEW ROOF SHEATING OVER
ROOF TRUSSES. 

ROOFING MEMBRANE TO MATCH
EXISTING AND OVERLAP AS 
REQ'D BY MANF.

LINE OF ROOF EDGE
FLASHING AT FACE

FIRST FLOOR
0' - 0"

B.O. TRUSS
9' - 0 5/8"

ROOF TRUSSES
RE: STRUCT. FOR
SIZE AND SPACING

SOFFIT PANEL
MATERIAL TO MATCH 
EXISTING EAVES

2X SOFFIT 
FRAMING

TRUSSES PER STRUCT.

VERTICAL SIDING
TO MATCH EXISTING 
BUILDING

FASCIA TO MATCH EXISTING
BUILDING

129

EXISTING ROOF AREA
ADJUST WITH TAPERED 
INSULATION TO DRAIN.

WRAP ROOFING MEMBRANE
UP SHEATHING AND OVERLAP
NEW ROOF MEMBRANE

GWB JAMBS
AND SILL AT 
WINDOWS. 

NEW ROOF MEMBRANE OVER 
RIDGID INSUL. AND SHEATHING

VERTICAL SIDING
TO MATCH EXISTING 
BUILDING

SEE STRUCT. FOR
FOUNDATION INFORMATION
AT EXT. WALL

SEE STRUCT. FOR 
HEADER TYPE/SIZE

DRAWING NO. REV.

PROJECT No.

DRAWN BY DESIGNED BY CHECKED BY

TITLE

DATE SCALE

PROJECT

DRAWING ISSUE STATUS

ENGINEERING ENVIRONMENTAL SURVEYING

HALEY WARD
One Merchants Plaza, Suite 701

Bangor, Maine 04401

207.989.4824
WWW.HALEYWARD.COM

7 6 5 4 3 2 1

7 6 5 4 3 2 1

A

B

C

D

A

B

C

D

1

A
u
to

d
e
s
k
 D

o
c
s
:/

/1
0
3
7
7
.0

2
8
 -

 R
2
3
 -

 C
o
n
n
o
r 

S
c
h
o
o
l/
1
0
3
7
7
 C

O
N

N
O

R
 S

C
H

O
O

L
-A

R
C

H
 V

3
 1

0
-2

9
-2

4
.r

v
t

As indicated

CONNOR SCHOOL

BUILDING SECTIONS

AM JAM JM

A301

10377.028

2025.06.13

1581 VAN BUREN RD.
CONNOR, MAINE 04736

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 6-13-25 ISSUED FOR RE BID

SCALE:   3/8" = 1'-0"A301

2 SECTION AT ENTRY VESTIBULE DOORS
SCALE:   1 1/2" = 1'-0"A301

3 ROOF CONNECTION DETAIL

SCALE:   3/8" = 1'-0"A301

4 SECTION AT FRONT OFFICE MASONRY WALL
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A501
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4

A301

INFILL EXISTING
WALL RECESSES
AS NEEDED TO 
FLUSH NEW WALL
FINISH IN OFFICE

7

A501

HATCHING INDICATES
AREAS NOT INCLUDED
IN SCOPE OF REMODEL/
ADDITION.

HATCHING INDICATES
AREAS NOT INCLUDED
IN SCOPE OF REMODEL/
ADDITION.
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CONNOR SCHOOL

ENLARGED PLANS

JAM Designer Checker

A401

10377.028

2025.06.13

1581 VAN BUREN RD.
CONNOR, MAINE 04736

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 6-13-25 ISSUED FOR RE BID

SCALE:   1/4" = 1'-0"A401

1 ENLARGED ENTRY AREA

KEY NOTES

Number Description

1 INFILL WALL. MATCH ADJACENT FINISHES.

2 BUILT-IN WORK SURFACE.  FINISH PER OWNER.

3 NEW CONC. SLAB. FINISH PER OWNER
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CONNOR SCHOOL

MILLWORK DETAILS

AM AM MGC

A501

10377.028

2025.06.13

1581 VAN BUREN RD.
CONNOR, MAINE 04736

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 6-13-25 ISSUED FOR RE BID

SCALE:   1/2" = 1'-0"A501

4 WEST WALL @ FRONT OFFICE
SCALE:   1/2" = 1'-0"A501

5 SOUTH WALL @ FRONT OFFICE

SCALE:   1/2" = 1'-0"A501

7 SECTION @ SECURITY WINDOW
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CONNOR SCHOOL

SCHEDULES

AM AM MGC

A601

10377.028

2025.06.13

1581 VAN BUREN RD.
CONNOR, MAINE 04736

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

DOOR SCHEDULE

DOOR
NUMBER

DOOR FRAME

FIRE RATING HARDWARE SETS COMMENTSLOCATION WIDTH HEIGHT THICKNESS TYPE MATERIAL FINISH TYPE MATERIAL FINISH

125 LOBBY 2' - 11 1/2" 6' - 5 1/2" B GLASS ANODIZED
ALUM

STOREFRONT ANNODIZED ALUM PANIC BULLET RESISTENT GLASS. ELECTRIC
STRIKE LATCH

125A LOBBY 2' - 11 1/2" 6' - 5 1/2" B GLASS ANODIZED
ALUM

STOREFRONT ANNODIZED ALUM PANIC BULLET RESISTENT

126 VESTIBULE 2' - 11 1/2" 6' - 5 1/2" B GLASS ANODIZED
ALUM

STOREFRONT ANNODIZED ALUM PANIC PROVIDE ACCESSIBLE AUTO ENTRANCE PAD
AND OPENER

126A VESTIBULE 2' - 11 1/2" 6' - 5 1/2" B GLASS ANODIZED
ALUM

STOREFRONT ANNODIZED ALUM PANIC BULLET RESISTENT- DOORWAY TO HAVE
ELECT. STRIKE AND REMOTE RELEASE

128 FRONT OFFICE 3' - 0" 7' - 0" 0' - 1 3/4" A WOOD STAIN / POLY HM PAINT LEVER; OFFICE

129 ADMIN OFFICE 3' - 0" 7' - 0" 0' - 1 3/4" A WOOD STAIN / POLY HM PAINT LEVER; OFFICE

FINISH SCHEDULE

NUMBER NAME Area
FLOOR

BASE FINISH WALL FINISH CEILING FINISH
COMMENTSFIELD

126 VESTIBULE 183 SF SEALED CONCRETE VINYL BASE PAINT ACT

128 FRONT OFFICE 177 SF CARPET TILE VINYL BASE PAINT ACT

129 ADMIN OFFICE 172 SF CARPET TILE VINYL BASE PAINT ACT

WINDOW SCHEDULE

Type Mark Count Description Height Width Head Height Sill Height Comments

A 2 FIXED; VINYL; DOUBLE PANE 4' - 0" 3' - 0" 6' - 4 1/2" 2' - 4 1/2"

A1 2 FIXED; VINYL; DOUBLE PANE 4' - 0" 2' - 0" 6' - 4 1/2" 2' - 4 1/2" MULL TOGETHER WITH A

A11 1 SECURE TICKET/TELLER WINDOW 3' - 0" 3' - 0" 5' - 7 3/4" 2' - 7 3/4" BULLET RESISTANT

Grand total: 5

SCALE:   1/4" = 1'-0"

DOOR TYPES
SCALE:   1/4" = 1'-0"

FRAME TYPES

GENERAL NOTES:
1. CONTRACTOR TO PROVIDE DOOR AND DOOR HARDWARE SPECIFICATIONS.
2. INTERIOR DOOR HARDWARE FINISHES AND TYPES TO BE SATIN CHROME OR BRUSHED STAINLESS STEEL.
3. REPLACE EXISTING DOORS WITH SOLID CORE FLUSH DOOR TYPE 'A'.  DOOR TRIM TO MATCH EXISTING STYLES.
4. EXISTING DOOR HEIGHTS AND WIDTHS ARE SHOWN FOR REFERENCE ONLY.
5. REPLACE ALL EXISTING KNOBS WITH LEVER HARDWARE.
6. REPLACE ALL EXISTING KNOBS, DOOR HINGES, AND FLOOR STOPS WITH SATIN CHROME OR BRUSHED STAINLESS STEEL. 
7. CONFIRM ALL LOCKING AND ACCESS CONTROL REQUIREMENTS WITH OWNER & ARCHITECT.
8. MAGLOCK, PUSH BUTTON DOOR RELEASE, CARD READER, CLOSER, AND ANY OTHER ASSOCIATED EGRESS HARDWARE TO REMAIN ON EXISTING DOORS UNLESS 

OTHERWISE NOTED. CONFIRM ALL HARDWARE IS FUNCTIONAL AND SUITABLE FOR REUSE.
9. REUSE SALVAGED DOORS AND FRAMES REMOVED DURING DEMOLITION WHERE APPLICABLE. OWNER AND ARCHITECT SHALL REVIEW ALL SALVAGED DOORS 

WITH CONTRACTOR PRIOR TO DEMOLITION AND INSTALLATION.
10. CONFIRM DOORS AGAINST DRAWINGS, NOTIFY ARCHITECT OF ANY DISCREPENCIES.
11. PROVIDE FRAME ROUGH OPENINGS AS RECOMMENDED BY FRAME MANUFACTURER.
12. INSTALLATION OF ALL DOORS AND HARDWARE SHALL MEET 521 CMR REQUIREMENTS. NOTIFY ARCHITECT IF ANY CLEARANCES CANNONT BE MET PRIOR TO 

CONSTRUCTION.
13. ALL DOORS SHALL COMPLY WITH MINIMUM 521 CMR REQUIRED APPROACH CLEARANCES. NOTIFY ARCHITECT IF MINIMUM CANNOT BE ACHEIVED. 

SCALE:   1/4" = 1'-0"A601

1 CW1 - ENTRY STOREFRONT

SCALE:   1/4" = 1'-0"

WINDOW TYPES

**BULLET RESISTENT GLASS. THREAT LEVEL
   TO BE DETERMINED
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EROSION AND SEDIMENTATION CONTROL NOTES
1. EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES (BMPS)SHALL BE INSTALLED PRIOR TO ANY EARTH MOVING OR SOIL DISTURBANCE ACTIVITIES.  BMPS SHALL COMPLY WITH THE MAINE

DEPARTMENT OF ENVIRONMENTAL PROTECTION RULES AND REGULATIONS AND MAINE EROSION AND SEDIMENT CONTROL PRACTICES FIELD GUIDE FOR CONTRACTORS:
HTTPS://WWW.MAINE.GOV/DEP/LAND/EROSION/ESCBMPS/ESC_BMP_FIELD.PDF

2. EROSION CONTROL MEASURES WITHIN 50 FEET OF PROTECTED NATURAL RESOURCES SHALL HAVE A DOUBLE PERIMETER EROSION CONTROL AND DISTURBED AREAS MUST BE TEMPORARILY OR
PERMANENTLY STABILIZED WITHIN 7 DAYS.

3. OPEN AREAS THAT ARE STRIPPED OR GRADED SHALL BE LIMITED TO ONE ACRE OR NO LARGER THAN CAN BE MULCHED IN ONE DAY.

4. SEDIMENT BARRIERS SHALL BE PLACED DOWNGRADIENT OF ALL STOCKPILES.  STORMWATER RUNOFF SHOULD BE PREVENTED FROM RUNNING INTO STOCKPILES.

5. MINIMUM EROSION CONTROL MEASURES WILL NEED TO BE IMPLEMENTED AND THE CONTRACTOR WILL BE RESPONSIBLE TO MAINTAIN ALL COMPONENTS OF THE EROSION CONTROL PLAN UNTIL THE SITE IS
FULLY STABILIZED. HOWEVER, BASED ON SITE AND WEATHER CONDITIONS DURING CONSTRUCTION, ADDITIONAL EROSION CONTROL MEASURES MAY NEED TO BE IMPLEMENTED.  ALL AREAS OF INSTABILITY
AND EROSION MUST BE REPAIRED IMMEDIATELY DURING CONSTRUCTION AND NEED TO BE MAINTAINED UNTIL THE SITE IS FULLY STABILIZED OR VEGETATION IS ESTABLISHED. A CONSTRUCTION LOG MUST BE
MAINTAINED FOR THE EROSION AND SEDIMENTATION CONTROL INSPECTIONS AND MAINTENANCE

6. MINIMIZE DISTURBED AREA AND PROTECT NATURAL DOWNGRADIENT BUFFER AREAS TO THE EXTENT PRACTICABLE.  CONTROL STORMWATER VOLUME AND VELOCITY WITHIN THE SITE TO MINIMIZE SOIL
EROSION.

7. WHENEVER PRACTICABLE, NO DISTURBANCE ACTIVITIES SHOULD TAKE PLACE WITHIN 50 FEET OF ANY PROTECTED NATURAL RESOURCE.  IF DISTURBANCE ACTIVITIES TAKE PLACE BETWEEN 30 FEET AND 50
FEET OF ANY PROTECTED NATURAL RESOURCE, AND STORMWATER DISCHARGES THROUGH THE DISTURBED AREAS TOWARD THE PROTECTED NATURAL RESOURCE, PERIMETER EROSION CONTROLS MUST BE
DOUBLED. IF DISTURBANCE ACTIVITIES TAKE PLACE LESS THAN 30 FEET FROM ANY PROTECTED NATURAL RESOURCE, AND STORMWATER DISCHARGES THROUGH THE DISTURBED AREAS TOWARD THE
PROTECTED NATURAL RESOURCE, PERIMETER EROSION CONTROLS MUST BE DOUBLED, AND DISTURBED AREAS MUST BE TEMPORARILY OR PERMANENTLY STABILIZED WITHIN 7 DAYS.

8. PRIOR TO CONSTRUCTION, PROPERLY INSTALL SEDIMENT BARRIERS AT THE DOWN GRADIENT EDGE OF ANY AREA TO BE DISTURBED AND ADJACENT TO ANY DRAINAGE CHANNELS WITHIN THE DISTURBED
AREA. SEDIMENT BARRIERS SHOULD BE INSTALLED DOWNGRADIENT OF SOIL OR SEDIMENT STOCKPILES AND STORMWATER PREVENTED FROM RUNNING ONTO THE STOCKPILE. MAINTAIN THE SEDIMENT
BARRIERS BY REMOVING ACCUMULATED SEDIMENT, OR REMOVING AND REPLACING THE BARRIER, UNTIL THE DISTURBED AREA IS PERMANENTLY STABILIZED. WHERE A DISCHARGE TO A STORM DRAIN INLET
OCCURS, IF THE STORM DRAIN CARRIES WATER DIRECTLY TO A SURFACE WATER AND YOU HAVE AUTHORITY TO ACCESS THE STORM DRAIN INLET, YOU MUST INSTALL AND MAINTAIN PROTECTION MEASURES
THAT REMOVE SEDIMENT FROM THE DISCHARGE.

9. PRIOR TO CONSTRUCTION, PROPERLY INSTALL A STABILIZED CONSTRUCTION ENTRANCE (SCE) AT ALL POINTS OF EGRESS FROM THE SITE. THE SCE IS A STABILIZED PAD OF AGGREGATE, UNDERLAIN BY A
GEOTEXTILE FILTER FABRIC, USED TO PREVENT TRAFFIC FROM TRACKING MATERIAL AWAY FROM THE SITE ONTO PUBLIC ROWS. MAINTAIN THE SCE UNTIL ALL DISTURBED AREAS ARE STABILIZED.

10. INSTALL SILT FENCES OR SEDIMENT BARRIERS ALONG CONTOUR DIVIDING FLAT AND STEEP SLOPES, AREAS WITH DIFFERENT DISTURBANCE SCHEDULES, AROUND TEMPORARY STOCKPILES OR IN OTHER
UNSPECIFIED POSSIBLE CIRCUMSTANCES SHOULD BE CONSIDERED BY THE CONTRACTOR.  THE INTENT OF SUCH INTERIOR SILT FENCES IS TO LIMIT SEDIMENT TRANSPORT WITHIN THE SITE TOWARD THE
PROTECTED RESOURCES.

11. SILT FENCE AND SEDIMENT BARRIERS WILL BE INSPECTED, REPLACED AND/OR REPAIRED IMMEDIATELY FOLLOWING ANY SIGNIFICANT RAINFALL (0.5 INCH OR GREATER) OR SNOW MELT OR LOSS OF
SERVICEABILITY DUE TO SEDIMENT ACCUMULATION. AT A MINIMUM, ALL EROSION CONTROL DEVICES WILL BE OBSERVED WEEKLY.

12. EROSION CONTROL MIX BERMS SHALL CONSIST OF A MIX OF SHREDDED WOOD FRAGMENTS AND GRIT THAT MUST BE WELL GRADED WITH AN ORGANIC CONTENT THAT IS BETWEEN 50 AND 100% OF WEIGHT.
MINERAL PORTION OF THE MIX SHOULD BE NATURALLY INCLUDED IN THE PRODUCT WITH NO ROCKS GRATER THAN 4-INCHES OR LARGE AMOUNTS OF FINES (SILTS AND CLAYS).  MIX SHOULD BE FREE OF
REFUSE OR MATERIAL TOXIC TO PLANT GROWTH.

13. EROSION CONTROL MIX SHALL BE USED ON SLOPES 3:1 OR SHALLOWER. SLOPES BETWEEN 3:1 AND 2:1 SHALL HAVE EROSION CONTROL BLANKET.  SLOPES BETWEEN 2:1 AND 1.5:1 SHALL HAVE RIP RAP. SLOPES
GREATER THAN 1.5:1 ARE PROHIBITED.

14. HAYBALES MAY BE INSTALLED IN ADDITION TO SILT FENCE OR USED AROUND INLETS TO PROVIDE ADDITIONAL SEDIMENT CAPTURE AND CONTROL.

15. EROSION CONTROL BLANKETS INTENDED FOR TEMPORARY SLOPE OR CHANNEL STABILIZATION SIMILAR TO NORTH AMERICAN GREEN ERONET BIODEGRADABLE EROSION CONTROL BLANKET OR SIMILAR.

16. DURING THE CONSTRUCTION PHASE, INTERCEPTED SEDIMENT WILL BE RETURNED TO CONSTRUCTION SITE.

17. A SUITABLE BINDER SUCH AS TERRTACK WILL BE USED ON THE HAY MULCH FOR WIND CONTROL.

18. IF FINAL SEEDING OF DISTURBED AREAS IS NOT COMPLETED BY SEPTEMBER 15TH OF THE YEAR OF CONSTRUCTION, THEN ON THAT DATE THESE AREAS WILL BE GRADED AND SEEDED WITH WINTER RYE AT
THE RATE OF 112 POUNDS PER ACRE OR 3 POUNDS PER 1000 SQUARE FEET. THE RYE SEEDING WILL BE PRECEDED BY AN APPLICATION OF 3 TONS OF LIME AND 800 LBS. OF 10-20-20 FERTILIZER OR ITS
EQUIVALENT. MULCH WILL BE APPLIED AT A RATE OF 90 POUNDS PER 1000 SQUARE FEET.

19. IF THE RYE SEEDING CANNOT BE COMPLETED BY OCTOBER 1ST OR IF THE RYE DOES NOT MAKE ADEQUATE GROWTH BY DECEMBER 1ST, THEN ON THOSE DATES, HAY MULCH WILL BE APPLIED AT 150 POUNDS
PER 1000 SQUARE FEET.

20. WITHIN 7 DAYS OF THE CESSATION OF CONSTRUCTION ACTIVITIES IN AN AREA THAT WILL NOT BE WORKED FOR MORE THAN 7 DAYS, STABILIZE ANY EXPOSED SOIL WITH MULCH, OR OTHER NON-ERODIBLE
COVER. STABILIZE AREAS WITHIN 75 FEET OF A WETLAND OR WATER BODY WITHIN 48 HOURS OF THE INITIAL DISTURBANCE OF THE SOIL OR PRIOR TO ANY STORM EVENT, WHICHEVER COMES FIRST.

21. REMOVE ANY TEMPORARY CONTROL MEASURES, SUCH AS SILT FENCE, WITHIN 30 DAYS AFTER PERMANENT STABILIZATION IS ATTAINED. REMOVE ANY ACCUMULATED SEDIMENTS AND STABILIZE.

22. PERMANENT STABILIZATION: IF THE AREA WILL NOT BE WORKED FOR MORE THAN ONE YEAR OR HAS BEEN BROUGHT TO FINAL GRADE, THEN PERMANENTLY STABILIZE THE AREA WITHIN 7 DAYS BY PLANTING
VEGETATION, SEEDING, SOD, OR THROUGH THE USE OF PERMANENT MULCH, OR RIP-RAP, OR ROAD SUB-BASE. IF USING VEGETATION FOR STABILIZATION, SELECT THE PROPER VEGETATION FOR THE LIGHT,
MOISTURE, AND SOIL CONDITIONS; AMEND AREAS OF DISTURBED SUBSOILS WITH TOPSOIL, COMPOST, OR FERTILIZERS; PROTECT SEEDED AREAS WITH MULCH OR, IF NECESSARY, EROSION CONTROL
BLANKETS; AND SCHEDULE SODDING, PLANTING, AND SEEDING SO TO AVOID DIE-OFF FROM SUMMER DROUGHT AND FALL FROSTS. NEWLY SEEDED OR SODDED AREAS MUST BE PROTECTED FROM VEHICLE
TRAFFIC, EXCESSIVE PEDESTRIAN TRAFFIC, AND CONCENTRATED RUNOFF UNTIL THE VEGETATION IS WELL-ESTABLISHED WITH 90% COVER BY HEALTHY VEGETATION. IF NECESSARY, AREAS MUST BE
REWORKED AND RE-STABILIZED IF GERMINATION IS SPARSE, PLANT COVERAGE IS SPOTTY, OR TOPSOIL EROSION IS EVIDENT. ONE OR MORE OF THE FOLLOWING MAY APPLY TO A PARTICULAR SITE.

A. SEEDED AREAS: FOR SEEDED AREAS, PERMANENT STABILIZATION MEANS A 90% COVER OF THE DISTURBED AREA WITH MATURE, HEALTHY PLANTS WITH NO EVIDENCE OF WASHING OR RILLING OF THE
TOPSOIL.

B. SODDED AREAS: FOR SODDED AREAS, PERMANENT STABILIZATION MEANS THE COMPLETE BINDING OF THE SOD ROOTS INTO THE UNDERLYING SOIL WITH NO SLUMPING OF THE SOD OR DIE-OFF.

C. PERMANENT MULCH: FOR MULCHED AREAS, PERMANENT MULCHING MEANS TOTAL COVERAGE OF THE EXPOSED AREA WITH AN APPROVED MULCH MATERIAL. EROSION CONTROL MIX MAY BE USED AS MULCH
FOR PERMANENT STABILIZATION ACCORDING TO THE APPROVED APPLICATION RATES AND LIMITATIONS.

D. RIPRAP: FOR AREAS STABILIZED WITH RIP-RAP, PERMANENT STABILIZATION MEANS THAT SLOPES STABILIZED WITH RIP-RAP HAVE AN APPROPRIATE BACKING OF A WELL-GRADED GRAVEL OR APPROVED
GEOTEXTILE TO PREVENT SOIL MOVEMENT FROM BEHIND THE RIP-RAP. STONE MUST BE SIZED APPROPRIATELY. IT IS RECOMMENDED THAT ANGULAR STONE BE USED.

E. PAVED AREAS: FOR PAVED AREAS, PERMANENT STABILIZATION MEANS THE PLACEMENT OF THE COMPACTED GRAVEL SUBBASE IS COMPLETED, PROVIDED IT IS FREE OF FINE MATERIALS THAT MAY RUNOFF
WITH A RAIN EVENT

F. DITCHES, CHANNELS, AND SWALES: FOR OPEN CHANNELS, PERMANENT STABILIZATION MEANS THE CHANNEL IS STABILIZED WITH A 90% COVER OF HEALTHY VEGETATION, WITH A WELL-GRADED RIP-RAP
LINING, TURF REINFORCEMENT MAT, OR WITH ANOTHER NON-EROSIVE LINING SUCH AS CONCRETE OR ASPHALT PAVEMENT. THERE MUST BE NO EVIDENCE OF SLUMPING OF THE CHANNEL LINING,
UNDERCUTTING OF THE CHANNEL BANKS, OR DOWN-CUTTING OF THE CHANNEL.

26. ALL DISTURBED AREAS WILL BE SEEDED WITH 2.5 LBS. RED FESCUE AND 0.5 LBS. RYE GRASS PER 1,000 SQUARE FEET AND MULCHED AT A RATE OF 90 LBS. PER 1,000 SQUARE FEET OR EQUIVALENT
APPLICATION OF SEED AND MULCH.

27. IF PERMANENT BMP LOCATIONS ARE TO BE USED AS SEDIMENT TRAPS THEN THE AREAS OF THE AREAS OF THE BMPS SHALL BE RESTORED AS NEEDED TO PREPARE FOR LONG TERM USE, SUCH AS BY
REMOVAL OF SEDIMENT, REGRADING ELEVATIONS, INSTALLING UNDERDRAINS (WHERE APPROPRIATE) AND STABILIZING THE AREA.

28. WINTER CONSTRUCTION IS CONSTRUCTION ACTIVITY PERFORMED DURING THE PERIOD FROM NOVEMBER 1 THROUGH APRIL 15.  IF DISTURBED AREAS ARE NOT STABILIZED WITH PERMANENT MEASURES BY
NOVEMBER 1 OR NEW SOIL DISTURBANCE OCCURS AFTER NOVEMBER 1, BUT BEFORE APRIL 15, THEN THESE AREAS MUST BE PROTECTED AND RUNOFF FROM THEM MUST BE CONTROLLED BY ADDITIONAL
MEASURES AND RESTRICTIONS.

A. SITE STABILIZATION: FOR WINTER STABILIZATION, HAY MULCH IS APPLIED AT TWICE THE STANDARD TEMPORARY STABILIZATION RATE. AT THE END OF EACH CONSTRUCTION DAY, AREAS THAT HAVE BEEN
BROUGHT TO FINAL GRADE MUST BE STABILIZED. MULCH MAY NOT BE SPREAD ON TOP OF SNOW.

B. SEDIMENT BARRIERS: ALL AREAS WITHIN 75 FEET OF A PROTECTED NATURAL RESOURCE MUST BE PROTECTED WITH A DOUBLE ROW OF SEDIMENT BARRIERS.

C. DITCH:  ALL VEGETATED DITCH LINES THAT HAVE NOT BEEN STABILIZED BY NOVEMBER 1, OR WILL BE WORKED DURING THE WINTER CONSTRUCTION PERIOD, MUST BE STABILIZED WITH AN APPROPRIATE
STONE LINING BACKED BY AN APPROPRIATE GRAVEL BED OR GEOTEXTILE UNLESS SPECIFICALLY RELEASED FROM THIS STANDARD BY THE DEPARTMENT.

D. SLOPES: MULCH NETTING MUST BE USED TO ANCHOR MULCH ON ALL SLOPES GREATER THAN 8% UNLESS EROSION CONTROL BLANKETS OR EROSION CONTROL MIX IS BEING USED ON THESE SLOPES.

29. STORMWATER CHANNELS: DITCHES, SWALES, AND OTHER OPEN STORMWATER CHANNELS MUST BE DESIGNED, CONSTRUCTED, AND STABILIZED USING MEASURES THAT ACHIEVE LONG-TERM EROSION
CONTROL. DITCHES, SWALES AND OTHER OPEN STORMWATER CHANNELS MUST BE SIZED TO HANDLE, AT A MINIMUM, THE EXPECTED VOLUME RUN-OFF. EACH CHANNEL SHOULD BE CONSTRUCTED IN
SECTIONS SO THAT THE SECTION'S GRADING, SHAPING, AND INSTALLATION OF THE PERMANENT LINING CAN BE COMPLETED THE SAME DAY. IF A CHANNEL'S FINAL GRADING OR LINING INSTALLATION MUST BE
DELAYED, THEN DIVERSION BERMS MUST BE USED TO DIVERT STORMWATER AWAY FROM THE CHANNEL, PROPERLY-SPACED CHECK DAMS MUST BE INSTALLED IN THE CHANNEL TO SLOW THE WATER
VELOCITY, AND A TEMPORARY LINING INSTALLED ALONG THE CHANNEL TO PREVENT SCOURING.

A. THE CHANNEL SHOULD RECEIVE ADEQUATE ROUTINE MAINTENANCE TO MAINTAIN CAPACITY AND PREVENT OR CORRECT ANY EROSION OF THE CHANNEL'S BOTTOM OR SIDE SLOPES.

B. WHEN THE WATERSHED DRAINING TO A DITCH OR SWALE IS LESS THAN 1 ACRE OF TOTAL DRAINAGE AND LESS THAN ¼ ACRE OF IMPERVIOUS AREA, DIVERSION OF RUNOFF TO ADJACENT WOODED OR
OTHERWISE VEGETATED BUFFER AREAS IS ENCOURAGED WHERE THE OPPORTUNITY EXISTS.

30. CULVERTS: CULVERTS MUST BE SIZED TO AVOID UNINTENDED FLOODING OF UPSTREAM AREAS OR FREQUENT OVERTOPPING OF ROADWAYS. CULVERT INLETS MUST BE PROTECTED WITH APPROPRIATE
MATERIALS FOR THE EXPECTED ENTRANCE VELOCITY, AND PROTECTION MUST EXTEND AT LEAST AS HIGH AS THE EXPECTED MAXIMUM ELEVATION OF STORAGE BEHIND THE CULVERT. CULVERT OUTLET
DESIGN MUST INCORPORATE MEASURES, SUCH AS APRONS, TO PREVENT SCOUR OF THE STREAM CHANNEL. OUTLET PROTECTION MEASURES MUST BE DESIGNED TO STAY WITHIN THE CHANNEL LIMITS. THE
DESIGN MUST TAKE ACCOUNT OF TAILWATER DEPTH.

31.  ADDITIONAL REQUIREMENTS MAY BE APPLIED ON A SITE-SPECIFIC BASIS.

INSPECTION AND MAINTENANCE

THE FOLLOWING STANDARDS MUST BE MET DURING CONSTRUCTION:

1. INSPECT DISTURBED AND IMPERVIOUS AREAS, EROSION CONTROL MEASURES, MATERIALS STORAGE AREAS THAT ARE EXPOSED TO PRECIPITATION, AND LOCATIONS WHERE VEHICLES ENTER OR EXIT THE
SITE. INSPECT THESE AREAS AT LEAST ONCE A WEEK AS WELL AS BEFORE AND WITHIN 24 HOURS AFTER A STORM EVENT (0.5" OR MORE IN A CONSECUTIVE 24-HOUR PERIOD), AND PRIOR TO COMPLETING
PERMANENT STABILIZATION MEASURES. A PERSON WITH KNOWLEDGE OF EROSION AND STORMWATER CONTROL, INCLUDING THE STANDARDS AND CONDITIONS IN THE PERMIT, SHALL CONDUCT THE
INSPECTIONS.

2. IF BEST MANAGEMENT PRACTICES (BMPS) NEED TO BE REPAIRED, THE REPAIR WORK SHOULD BE INITIATED UPON DISCOVERY OF THE PROBLEM BUT NO LATER THAN THE END OF THE NEXT WORKDAY. IF
ADDITIONAL BMPS OR SIGNIFICANT REPAIR OF BMPS ARE NECESSARY, IMPLEMENTATION MUST BE COMPLETED WITHIN 7 CALENDAR DAYS AND PRIOR TO ANY STORM EVENT (0.5" OR MORE IN A CONSECUTIVE
24-HOUR PERIOD). ALL MEASURES MUST BE MAINTAINED IN EFFECTIVE OPERATING CONDITION UNTIL AREAS ARE PERMANENTLY STABILIZED.

3. KEEP A LOG (REPORT) SUMMARIZING THE INSPECTIONS AND ANY CORRECTIVE ACTION TAKEN. THE LOG MUST INCLUDE THE NAME(S) AND QUALIFICATIONS OF THE PERSON MAKING THE INSPECTIONS, THE
DATE(S) OF THE INSPECTIONS, AND MAJOR OBSERVATIONS ABOUT THE OPERATION AND MAINTENANCE OF EROSION AND SEDIMENTATION CONTROLS, MATERIALS STORAGE AREAS, AND VEHICLES ACCESS
POINTS TO THE PARCEL. MAJOR OBSERVATIONS MUST INCLUDE BMPS THAT NEED MAINTENANCE, BMPS THAT FAILED TO OPERATE AS DESIGNED OR PROVED INADEQUATE FOR A PARTICULAR LOCATION, AND
LOCATION(S) WHERE ADDITIONAL BMPS ARE NEEDED. FOR EACH BMP REQUIRING MAINTENANCE, BMP NEEDING REPLACEMENT, AND LOCATION NEEDING ADDITIONAL BMPS, NOTE IN THE LOG THE CORRECTIVE
ACTION TAKEN AND WHEN IT WAS TAKEN.

HOUSEKEEPING

1. SPILL PREVENTION: CONTROLS MUST BE USED TO PREVENT POLLUTANTS FROM CONSTRUCTION AND WASTE MATERIALS STORED ON SITE TO ENTER STORMWATER, WHICH INCLUDES STORAGE PRACTICES TO
MINIMIZE EXPOSURE OF THE MATERIALS TO STORMWATER. THE SITE CONTRACTOR OR OPERATOR MUST DEVELOP, AND IMPLEMENT AS NECESSARY, APPROPRIATE SPILL PREVENTION, CONTAINMENT, AND
RESPONSE PLANNING MEASURES.

2. GROUNDWATER PROTECTION: DURING CONSTRUCTION, LIQUID PETROLEUM PRODUCTS AND OTHER HAZARDOUS MATERIALS WITH THE POTENTIAL TO CONTAMINATE GROUNDWATER MAY NOT BE STORED OR
HANDLED IN AREAS OF THE SITE DRAINING TO AN INFILTRATION AREA. AN "INFILTRATION AREA" IS ANY AREA OF THE SITE THAT BY DESIGN OR AS A RESULT OF SOILS, TOPOGRAPHY AND OTHER RELEVANT
FACTORS ACCUMULATES RUNOFF THAT INFILTRATES INTO THE SOIL. DIKES, BERMS, SUMPS, AND OTHER FORMS OF SECONDARY CONTAINMENT THAT PREVENT DISCHARGE TO GROUNDWATER MAY BE USED
TO ISOLATE PORTIONS OF THE SITE FOR THE PURPOSES OF STORAGE AND HANDLING OF THESE MATERIALS. ANY PROJECT PROPOSING INFILTRATION OF STORMWATER MUST PROVIDE ADEQUATE
PRE-TREATMENT OF STORMWATER PRIOR TO DISCHARGE OF STORMWATER TO THE INFILTRATION AREA, OR PROVIDE FOR TREATMENT WITHIN THE INFILTRATION AREA, IN ORDER TO PREVENT THE
ACCUMULATION OF FINES, REDUCTION IN INFILTRATION RATE, AND CONSEQUENT FLOODING AND DESTABILIZATION.

3. FUGITIVE SEDIMENT AND DUST: ACTIONS MUST BE TAKEN TO ENSURE THAT ACTIVITIES DO NOT RESULT IN NOTICEABLE EROSION OF SOILS OR FUGITIVE DUST EMISSIONS DURING OR AFTER CONSTRUCTION.
OIL MAY NOT BE USED FOR DUST CONTROL, BUT OTHER WATER ADDITIVES MAY BE CONSIDERED AS NEEDED. A STABILIZED CONSTRUCTION ENTRANCE (SCE) SHOULD BE INCLUDED TO MINIMIZE TRACKING OF
MUD AND SEDIMENT. IF OFF-SITE TRACKING OCCURS, PUBLIC ROADS SHOULD BE SWEPT IMMEDIATELY AND NO LESS THAN ONCE A WEEK AND PRIOR TO SIGNIFICANT STORM EVENTS. OPERATIONS DURING DRY
MONTHS, THAT EXPERIENCE FUGITIVE DUST PROBLEMS, SHOULD WET DOWN UNPAVED ACCESS ROADS ONCE A WEEK OR MORE FREQUENTLY AS NEEDED WITH A WATER ADDITIVE TO SUPPRESS FUGITIVE
SEDIMENT AND DUST.

4. DEBRIS AND OTHER MATERIALS. MINIMIZE THE EXPOSURE OF CONSTRUCTION DEBRIS, BUILDING AND LANDSCAPING MATERIALS, TRASH, FERTILIZERS, PESTICIDES, HERBICIDES, DETERGENTS, SANITARY
WASTE AND OTHER MATERIALS TO PRECIPITATION AND STORMWATER RUNOFF. THESE MATERIALS MUST BE PREVENTED FROM BECOMING A POLLUTANT SOURCE.

5. EXCAVATION DE-WATERING: EXCAVATION DE-WATERING IS THE REMOVAL OF WATER FROM TRENCHES, FOUNDATIONS, COFFER DAMS, PONDS, AND OTHER AREAS WITHIN THE CONSTRUCTION AREA THAT
RETAIN WATER AFTER EXCAVATION. IN MOST CASES THE COLLECTED WATER IS HEAVILY SILTED AND HINDERS CORRECT AND SAFE CONSTRUCTION PRACTICES. THE COLLECTED WATER REMOVED FROM THE
PONDED AREA, EITHER THROUGH GRAVITY OR PUMPING, MUST BE SPREAD THROUGH NATURAL WOODED BUFFERS OR REMOVED TO AREAS THAT ARE SPECIFICALLY DESIGNED TO COLLECT THE MAXIMUM
AMOUNT OF SEDIMENT POSSIBLE, LIKE A COFFERDAM SEDIMENTATION BASIN. AVOID ALLOWING THE WATER TO FLOW OVER DISTURBED AREAS OF THE SITE. EQUIVALENT MEASURES MAY BE TAKEN IF
APPROVED BY THE DEPARTMENT.

6. AUTHORIZED NON-STORMWATER DISCHARGES. IDENTIFY AND PREVENT CONTAMINATION BY NON-STORMWATER DISCHARGES. WHERE ALLOWED NON-STORMWATER DISCHARGES EXIST, THEY MUST BE
IDENTIFIED AND STEPS SHOULD BE TAKEN TO ENSURE THE IMPLEMENTATION OF APPROPRIATE POLLUTION PREVENTION MEASURES FOR THE NON-STORMWATER COMPONENT(S) OF THE DISCHARGE.
AUTHORIZED NON-STORMWATER DISCHARGES ARE:

(A) DISCHARGES FROM FIREFIGHTING ACTIVITY;

(B) FIRE HYDRANT FLUSHINGS;

(C) VEHICLE WASHWATER IF DETERGENTS ARE NOT USED AND WASHING IS LIMITED TO THE EXTERIOR OF VEHICLES (ENGINE, UNDERCARRIAGE AND TRANSMISSION WASHING IS PROHIBITED);

(D) DUST CONTROL RUNOFF IN ACCORDANCE WITH PERMIT CONDITIONS AND APPENDIX (C)(3);

(E) ROUTINE EXTERNAL BUILDING WASHDOWN, NOT INCLUDING SURFACE PAINT REMOVAL, THAT DOES NOT INVOLVE DETERGENTS;

(F) PAVEMENT WASHWATER (WHERE SPILLS/LEAKS OF TOXIC OR HAZARDOUS MATERIALS HAVE NOT OCCURRED, UNLESS ALL SPILLED MATERIAL HAD BEEN REMOVED) IF DETERGENTS ARE NOT USED;

(G) UNCONTAMINATED AIR CONDITIONING OR COMPRESSOR CONDENSATE;

(H) UNCONTAMINATED GROUNDWATER OR SPRING WATER;

(I) FOUNDATION OR FOOTER DRAIN-WATER WHERE FLOWS ARE NOT CONTAMINATED;

(J) UNCONTAMINATED EXCAVATION DEWATERING (SEE REQUIREMENTS IN APPENDIX C(5));

(K) POTABLE WATER SOURCES INCLUDING WATERLINE FLUSHINGS; AND

(L) LANDSCAPE IRRIGATION.

7. UNAUTHORIZED NON-STORMWATER DISCHARGES. THE DEPARTMENT’S APPROVAL UNDER THIS CHAPTER DOES NOT AUTHORIZE A DISCHARGE THAT IS MIXED WITH A SOURCE OF NON STORMWATER, OTHER
THAN THOSE DISCHARGES IN COMPLIANCE WITH APPENDIX C (6). SPECIFICALLY, THE DEPARTMENT’S APPROVAL DOES NOT AUTHORIZE DISCHARGES OF THE FOLLOWING:

(A) WASTEWATER FROM THE WASHOUT OR CLEANOUT OF CONCRETE, STUCCO, PAINT, FORM RELEASE OILS, CURING COMPOUNDS OR OTHER CONSTRUCTION MATERIALS;

(B) FUELS, OILS OR OTHER POLLUTANTS USED IN VEHICLE AND EQUIPMENT OPERATION AND MAINTENANCE;

(C) SOAPS, SOLVENTS, OR DETERGENTS USED IN VEHICLE AND EQUIPMENT WASHING; AND

(D) TOXIC OR HAZARDOUS SUBSTANCES FROM A SPILL OR OTHER RELEASE.

GENERAL CONSTRUCTION NOTES

1. CONTRACTOR TO PROVIDE OWNER AND ENGINEER WITH A WORK PLAN OUTLINING THE WORK SCHEDULE, TRAFFIC CONTROL PLAN, AND WORK AREA BARRICADING PLAN TO BE APPROVED BY THE
OWNER AND ENGINEER PRIOR TO CONSTRUCTION.

2. THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION WITH THE TOWN, UTILITY COMPANIES, DIG SAFE, AND EMERGENCY SERVICES WHERE APPLICABLE.  CONTRACTOR SHALL NOTIFY ALL
UTILITIES PRIOR TO COMMENCING WORK TO ALLOW SUFFICIENT TIME TO LOCATE AND MARK THE LOCATION OF ALL BURIED UTILITIES.  CONTRACTOR SHALL ALSO CONTACT "DIG SAFE",
TELEPHONE NO 811 OR 888-DIG-SAFE.  REPAIR OF ANY DAMAGED UTILITY WILL BE INCIDENTAL TO THIS PROJECT.

3. THE CONTRACTOR SHALL NOTIFY THE OWNER AND ENGINEER IN WRITING OF ANY CONDITION OR OCCURRENCE THAT REPRESENTS A CHANGE IN PROJECT SCOPE. VERBAL NOTIFICATION IS
REQUIRED PRIOR TO PROCEEDING WITH THE WORK OF THE PROJECT AND WRITTEN NOTIFICATION MUST BE PROVIDED. REQUESTS FOR FEE ADJUSTMENTS WILL NOT BE CONSIDERED UNLESS
PROPER NOTICE IS GIVEN.

4. THE CONTRACTOR SHALL PROVIDE ALL LABOR, EQUIPMENT, AND MATERIALS AS REQUIRED TO PERFORM THE WORK AS INDICATED ON THE DRAWINGS AND IN THE SPECIFICATIONS.  ALL WORK
SHALL BE COMPLETED IN ACCORDANCE WITH THE APPLICABLE FEDERAL, STATE AND LOCAL CODES.

5. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY CONSTRUCTION PERMITS.  PERMIT APPLICATIONS SHALL BE SUBMITTED WITH ADEQUATE TIME SO AS NOT TO DELAY
CONSTRUCTION.

6. THE CONTRACTOR SHALL SUPERVISE AND INSPECT THE WORK OF THIS PROJECT IN AN EFFICIENT AND COMPETENT MANNER. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE MEANS,
METHODS, TECHNIQUES, SEQUENCES, AND PROCEDURES USED TO COMPLETE THE WORK. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING THE WORK IS IN ACCORDANCE WITH THE
CONTRACT DOCUMENTS. A REPRESENTATIVE OF THE GENERAL CONTRACTOR SHALL BE PRESENT DURING ALL PHASES OF THE WORK.

7. SAFETY IS THE RESPONSIBILITY OF THE CONTRACTOR.  PERFORM ALL WORK IN ACCORDANCE WITH SAFETY STANDARDS OF APPLICABLE LAWS, BUILDING AND CONSTRUCTION CODES, THE
"MANUAL OF ACCIDENT PREVENTION IN CONSTRUCTION" PUBLISHED BY THE ASSOCIATED GENERAL CONTRACTORS OF AMERICA, THE REQUIREMENTS OF THE OCCUPATIONAL SAFETY AND HEALTH
ACT OF 1970, AND THE REQUIREMENTS OF TITLE 9 OF THE CODE OF FEDERAL REGULATIONS, PART 1926, "SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION".

8. THE LOCATIONS OF ALL PROPERTY LINES AND RIGHT OF WAYS ARE APPROXIMATE (SHOWN FOR REFERENCE ONLY), UNLESS NOTED OTHERWISE.  PROPERTY LINES AND RIGHT OF WAYS SHOWN
ARE NOT INTENDED TO REPRESENT LEGAL BOUNDARIES.

9. THE LOCATION, TYPE AND SIZE OF EXISTING PIPES, DUCTS, CONDUITS AND OTHER UNDERGROUND STRUCTURES SHOWN ON THE DRAWINGS ARE NOT WARRANTED TO BE EXACT NOR IS IT
WARRANTED THAT ALL UNDERGROUND STRUCTURES ARE SHOWN.  CONTRACTOR SHALL FIELD VERIFY ALL UTILITY LOCATIONS PRIOR TO COMMENCEMENT OF CONSTRUCTION.  DEPTH OF
SERVICES ARE UNKNOWN AND SHALL BE FIELD VERIFIED BY THE CONTRACTOR.  EXCAVATING TEST PITS AS NECESSARY TO VERIFY UTILITY LOCATIONS AND DEPTHS SHALL BE INCIDENTAL TO THIS
PROJECT.

10. THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING TOPOGRAPHY AND EXISTING CONDITIONS PRIOR TO CONSTRUCTION.

11. CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING PIPE SIZES, INVERTS, AND LOCATIONS, AND SHALL INCLUDE IN SUBMITTAL PRIOR TO ORDERING.

12. LAYOUT OF THE PROJECT IS THE RESPONSIBILITY OF THE CONTRACTOR AND SHALL BE APPROVED BY THE ENGINEER.  CONTRACTOR SHALL BE RESPONSIBLE FOR ALL GRADE AND LAYOUT
CONTROL. LAYOUT SHOULD BE PERFORMED WITH SURVEY EQUIPMENT AND OVERSEEN BY A LICENSED SURVEYOR. A CAD FILE WILL BE AVAILABLE TO THE CONTRACTOR.

13. CONTRACTOR SHALL BE REQUIRED TO PROVIDE DUST CONTROL FOR PROJECT WHICH CAN INCLUDE, BUT IS NOT LIMITED TO, WATER AND CALCIUM CHLORIDE.  COST IS INCIDENTAL TO THE
PROJECT.

14. RESTRICT ACCESS TO SITE THROUGH THE USE OF APPROPRIATE SIGNAGE, GATES, BARRIERS, FENCES, ETC.  SITE SHALL BE LEFT WITH APPROPRIATE SAFETY MEASURES IN PLACE DURING
NON-WORKING HOURS.  NO TRENCH SHALL BE LEFT OPEN DURING NON-WORKING HOURS.  SITE SAFETY IS THE RESPONSIBILITY OF CONTRACTOR, DURING BOTH WORKING AND NON-WORKING
HOURS.

15. CONTRACTOR SHALL PERFORM ALL CONSTRUCTION ACTIVITIES RELATED TO THE PROJECT WITHIN THE CONFINES OF THE SITE.  ANY ACTIVITY, MATERIAL STORAGE ETC., TAKING PLACE ON
PRIVATE PROPERTY SHALL BE WITH THE EXPRESS WRITTEN PERMISSION OF THE OWNER AND PROPERTY OWNER AND COORDINATED WITH THE OWNER.  WORK OUTSIDE OF THESE LIMITS MAY BE
REQUIRED.

16. THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PREVENT EQUIPMENT FLUIDS FROM REACHING ANY WATER COURSE.  ANY INADVERTENT FLUID DISCHARGES SHALL BE
IMMEDIATELY CLEANED FROM THE WATERS USING WHATEVER MEANS NECESSARY, AS DETERMINED BY THE ENGINEER.

17. CONTRACTOR SHALL BACKFILL TRENCH FOLLOWING EACH DAY'S CONSTRUCTION. NO OPEN TRENCHES WILL BE ALLOWED OVERNIGHT UNLESS APPROVED BY ENGINEER AND PROPERLY
BARRICADED (IE. SNOW FENCING, CHAIN LINK FENCING, JERSEY BARRIER OR APPROVED EQUAL. CAUTION RIBBON AND EQUIPMENT PLACEMENT WILL NOT BE APPROVED AS BARRICADING.
CONTRACTOR IS RESPONSIBLE TO MAINTAIN TRENCH AS DIRECTED BY THE ENGINEER.

18. ALL FINISH SURFACES SHALL BE INSTALLED TO PROMOTE POSITIVE DRAINAGE. IN NO WAY SHALL THE NEW FINISH SURFACES CREATE DRAINAGE PROBLEMS THAT DID NOT EXIST PRIOR TO
CONSTRUCTION.

19. ALL MATERIALS SCHEDULED FOR REMOVAL SHALL BE DISPOSED OF IN A LEGAL MANNER BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE OWNER. THE OWNER HAS THE FIRST RIGHT AND
REFUSAL FOR ANY DEMOLITION MATERIALS.DISPOSAL OF SURPLUS SOIL MATERIAL SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR; SURPLUS MATERIAL SHALL NOT BE DISPOSED OF ON THE
PROJECT SITE. DISPOSAL SHALL BE MADE ONLY AT WASTE AREAS WHICH ARE LICENSED TO ACCEPT SUCH MATERIALS, UNLESS THE MATERIAL IS ACCEPTABLE FOR USE AS FILL IN OTHER AREAS
OF THE PROJECT. THE OWNER HAS THE FIRST RIGHT AND REFUSAL FOR ANY SURPLUS SOIL MATERIALS.

20. PROPERLY PROTECT AND DO NOT DISTURB PROPERTY IRONS AND MONUMENTS.  IF DISTURBED, THE PROPERTY MONUMENT WILL BE RESET AT THE CONTRACTOR'S EXPENSE, BY A REGISTERED
LAND SURVEYOR APPROVED BY THE ENGINEER.

MATERIAL SPECIFICATIONS

1. SAND BEDDING SHALL MEET MDOT STANDARD SPECIFICATION 703.05.

2. AGGREGATE BASE GRAVEL SHALL MEET MDOT STANDARD SPECIFICATION
703.06 TYPE A.

3. AGGREGATE SUBBASE GRAVEL SHALL MEET MDOT STANDARD
SPECIFICATION 703.06 TYPE D.

4. STRUCTURAL FILL TO MEET MDOT STANDARD SPECIFICATION 703.06 TYPE A.

5. SEEDING SHALL MEET MDOT STANDARD SPECIFICATION 717.03 METHOD ONE.

6. BACKFILL MATERIAL SHALL MEET THE FOLLOWING FOR COMPACTION:

FILL AND BACKFILL LOCATION    MODIFIED PROCTOR DENSITY %

ROADWAY 95
UNDER OR WITHIN FIVE FEET OF STRUCTURES 95
FILL FOR EROSION REPAIR AREAS 92
TRENCHES THROUGH NON-ROADWAY AREAS 92
IN EMBANKMENT (INCLUDING TEMPORARY) 92
PIPE BEDDING AND TRENCHING 92

REMOVAL NOTES:
1. CONTRACTOR TO VERIFY THE LOCATION OF ALL UTILITIES PRIOR TO STARTING WORK. NOTIFY

THE ARCHITECT OF ANY DISCREPANCY FROM THE PLANS.

2. CONTRACTOR TO COORDINATE AND MEET THE REQUIREMENT OF THE MUNICIPAL UTILITY
COMPANY WHEN DOING WORK ON THEIR SYSTEM.

3. ALL DEMOLITION DEBRIS SHALL BE REMOVED AND DISPOSED OF OFFSITE IN ACCORDANCE WITH
ALL APPLICABLE LAWS.

LAYOUT NOTES:
1. CONTRACTOR IS RESPONSIBLE FOR LAYOUT OF SITE ELEMENTS. CONTRACTOR SHALL EMPLOY A

REGISTERED LAND SURVEYOR FOR THE PROPER LAYOUT.

2. CONTRACTOR SHALL LOCATE AND CLEARLY MARK ALL PROPERTY LINES, NATURAL RESOURCES,
CLEARING LIMITS AND/OR EXISTING TO REMAIN ELEMENTS, PRIOR TO COMMENCING WORK.

3. ALL RADII ARE 5' UNLESS OTHERWISE NOTED ON THE PLANS.

GRADING NOTES:
1. ALL ELEVATIONS EXISTING AND PROPOSED ARE BASED ON THE TOPOGRAPHIC SURVEY COMPLETED. ALL RADII ARE 5'

UNLESS OTHERWISE NOTED ON THE PLANS.

2. ALL TOPSOILS AND ORGANICS SHALL BE REMOVED FROM PAVEMENT AND BUILDING AREAS PRIOR TO CONSTRUCTION.
THIS MATERIAL SHALL NOT BE USED AS GENERAL SITE FILL.

3. GRADES ADJACENT TO THE BUILDING SHALL BE 6"-8" BELOW FINISH FLOOR UNLESS OTHERWISE NOTED.

4. GRADES OF SIDEWALK AT BUILDING ENTRANCES SHALL BE FLUSH WITH FINISH FLOOR, SLOPING AWAY FROM THE
THRESHOLD, ON A FROST PROTECTED SLAB,  UNLESS OTHERWISE NOTED.

5. ALL DISTURBED AREAS SHALL RECEIVE 4" OF LOAM UNLESS OTHERWISE NOTED.

6. TREES AND TREE CANOPIES SHOWN ON THE PLANS ARE APPROXIMATE AND HAVE NOT BEEN FIELD VERIFIED.

UTILITY NOTES:
1. ALL UNDERGROUND SECONDARY POWER SHALL BE RUN IN SCHEDULE 40 PVC CONDUIT UNLESS OTHERWISE SPECIFIED.

2. ALL UNDERGROUND ELECTRIC FOR SITE LIGHTING SHALL BE RUN IN SCHEDULE 40 PVC CONDUIT.

3. PROVIDE A PULL WIRE IN ALL UNDERGROUND CONDUIT.

4. CONDUIT TRENCHING AND BACKFILLING BY THE SITE CONTRACTOR. CONDUITS AND CONDUCTORS ARE SUPPLIED AND
INSTALLED BY THE ELECTRICAL CONTRACTOR.

5. NO UTILITY TRENCH BACKFILLING SHALL OCCUR UNTIL THE WORK HAS BEEN INSPECTED BY THE AUTHORITY HAVING
JURISDICTION.

6. WHERE NEW WATER AND SEWER RUN SIDE BY SIDE, MAINTAIN A TEN FOOT (10') HORIZONTAL SEPARATION IF POSSIBLE.
WHERE THEY CROSS MAINTAIN AN 18" SEPARATION WITH THE WATERLINE GOING OVER THE SEWER LINE. PROVIDE 2"
RIGID INSULATION BARRIER, IN A 8' DIAMETER FROM THE POINT OF WHERE THEY CROSS . IF WATER MUST PASS UNDER
SEWER, ENCASE THE WATERLINE IN CONCRETE 4' EITHER SIDE OF THE CROSSING.

7. WATER, SEWER AND STORM DRAIN LINES SHALL BE INSTALLED BELOW APPLICABLE FROST DEPTH. PENETRATIONS INTO
BUILDING CAN OCCUR OVER THE FOUNDATION AND THROUGH THE FROST WALL.

ABBREVIATIONS
@ AT
ABI ALTERNATE BID ITEM
ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
APPROX;± APPROXIMATELY
ARCH ARCHITECTURAL

BC BOTTOM  OF CURB
BLDG BUILDING
BOT BOTTOM

C CENTER
CL CENTERLINE
CB CATCH BASIN
CF CUBIC FEET
CFS CUBIC FEET PER SECOND
C.I.  CAST IRON
C.I.P. CAST IN PLACE
CLR CLEAR
CMP CORRUGATED METAL PIPE
C.O. CLEANOUT
CONC. CONCRETE
CPE CORRUGATED POLYETHYLENE
CY CUBIC YARDS

D DRAIN
DEPT DEPARTMENT
D.I. DUCTILE IRON
DIA. DIAMETER
DIM DIMENSION
DN DOWN
DWG DRAWING

E EASTING
EL ELEVATION
EG EXISTING GRADE
EP EDGE OF PAVEMENT
EQ EQUAL
ELEC ELECTRIC
EFM EXISTING FORCE MAIN
EPS EXTRUDED POLYSTYRENE
EX EXISTING

FDN FOUNDATION
FD FOOTING DRAIN
FG FINISH GRADE
FF FINISH FLOOR
FFE FINISH FLOOR ELEVATION
FM FORCEMAIN
FT FEET
FTG FOOTING

GA GAUGE
GAL GALLON
GALV GALVANIZED
GV GATE VALVE

HC HANDICAP
HDPE HIGH DENSITY POLYETHYLENE
HP HORSEPOWER
HORZ HORIZONTAL

ID INSIDE DIAMETER
IN. INCHES
INT. INTERSECTION
INV. INVERT

LF LINEAR FEET
L LENGTH

MAX. MAXIMUM
MDOT MAINE DEPT. OF TRANSPORTATION
MDEP MAINE DEPT. OF ENVIRONMENTAL PROTECTION
MH MANHOLE
MIN MINIMUM
MISC MISCELLANEOUS

N NORTHING
NE NORTHEAST
NIC NOT IN CONTRACT
NTS NOT TO SCALE

OD OUTSIDE DIAMETER
O.C. ON CENTER
OHE OVERHEAD ELECTRIC

PERF PERFORATED
PVC POLYVINYL CHLORIDE
PL PROPERTY LINE

R RADIUS

S SLOPE
SCH SCHEDULE
SD STORMDRAIN
SDR STANDARD DIMENSION RATIO
SS SANITARY SEWER
SHT SHEET
SMH SEWER MANHOLE

TBM TEMPORARY BENCH MARK
TC TOP OF CURB
TEMP TEMPORARY
THK THICK
TOC TOP OF CONCRETE
TOS TOP OF SLAB
TOF TOP OF FOOTING
TOW TOP OF WALL
TYP. TYPICAL

U UNDERGROUND
UP UTILITY POLE

W WATER
W/ WITH
W/O WITHOUT
WSO WATER SHUT OFF
WWF WELDED WIRE FABRIC
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1234567

CONNER SCHOOL RENOVATIONS
CONNER, MAINE

GENERAL NOTES & ABBREVIATIONS

2025.06.12 NTS

PAM PAM --

10377.028

C001
C.O.A. No.

DESCRIPTION BY CHK.DATE

DRAWING ISSUE STATUS

REV.

ISSUED FOR RE-BID

06.13.2025 ISSUED FOR RE-BID PAM MGC

1

1

06.13.2025



U
S 

R
O

U
TE

 1
 (V

A
N

 B
U

R
EN

 R
D

)

PROPOSED C.I.P CONCRETE
PLAZA/SIDEWALK  TYP.

PROPOSED BUILDING ADDITION
(SEE ARCHITECTURAL PLANS)

PROPOSED HOT MIX ASPHALT
PAVEMENT SIDEWALK, TYP.

APPROXIMATE LOCATION OF EXISTING
WELL (ACTUAL LOCATION MAY VARY)

PROPOSED STONE
MAINTENANCE EDGE, TYP.

PROPOSED AREA TO BE
REGRADED, BRING IN FILL AND
SLOPE AWAY FROM BUILDING
AT A MINIMUM OF 3% AWAY
FROM BUILDING FOR 15' FROM
THE FACE OF THE BUILDING

WELL HEAD PROTECTION SETBACK
100' MINIMUM (ACTUAL LOCATION MAY
VARY)

W
W

W
W

W

PROPOSED HANDHOLE/PULLBOX
TERMINATE CONDUITS FOR FUTURE GENERATOR
SEE MEP DRAWINGS FOR ADDITIONAL INFORMATION

PROPOSED C.I.P. CONCRETE
MECHANICAL PAD FOR LP GAS TANK

UGU

PROPOSED PEDESTRIAN HANDRAIL

PROPOSED LOCATION OF NEW WELL
TIE NEW WATERLINE INTO BUILDING
USING EXISTING WALL PENETRATION

PROPOSED UNDERGROUND ELECTRIC AND
COMMUNICATION TRENCH FOR GENERATOR
SEE MEP DRAWINGS FOR ADDITIONAL
INFORMATION

PROPOSED ASPHALT PAVEMENT SECTION
CUT AND PATCH PAVEMENT AS NEEDED FOR
UTILITY INSTALLATION (TYP.)

UGU

UGU

UGUPROPOSED FOUNDATION
BUMPOUT FOR COLUMN

SLOPE AWAY FROM BUILDING
AT 2% MAX.

LOCATION MAP:
SCALE: 1"=2000'

USGS QUADRANGLE: QUAD
MAPTECH®  USGS TOPOGRAPHIC SERIESTM,
©MAPTECH®, INC. 978-933-3000
WWW.MAPTECH.COM/TOPO

SITE

PLAN REFERENCE:
INFORMATION BASED ON A SITE PLAN DEVELOPED BY J.
GORDON ARCHITECTURE DATED MARCH 28, 2000. ADDITIONAL
SITE FEATURES SUPPLEMENTED FROM AERIAL PHOTOGRAPHS
AND SITE OBSERVATIONS.
TOPOGRAPHIC BASED ON LIDAR DATA PROVIDED ONLINE
SERVICES PROVIDED BY NOAA, AND SET TO NAD 83, 2011
MAINE STATE PLANE EAST

MINOR FOOT CONTOUR

LEGEND:
DESCRIPTION EXISTING 

SURVEY STATION

EDGE OF GRAVEL

MANHOLE

UTILITY POLE

MAJOR FOOT CONTOUR

PROPOSED

BENCHMARK

PROPERTY LINE

SILT FENCE

CHAIN LINK FENCE

GRAVEL SURFACE

X

100

98

SF

PAVED SURFACE

EDGE OF PAVEMENT

WATERLINE W

STORM DRAIN SD

SANITARY SEWER SS

OVERHEAD UTILITIES OHU

UNDERGROUND UTILITIES UGU

WELL

WATER VALVE

SIGN

CATCH BASIN

HYDRANT

( IN FEET )

GRAPHIC SCALE
030 15 30 60 90

1 inch = 30 ft.
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CERTIFICATE OF AUTHORIZATION No.

1234567

CONNER SCHOOL RENOVATIONS
CONNER, MAINE

PROPOSED SITE PLAN

2025.06.12 1" = 30'

PAM PAM ---

10377.028

C101
C.O.A. No.

DESCRIPTION BY CHK.DATE

DRAWING ISSUE STATUS

REV.

ISSUED FOR RE-BID

2025.06.13 ISSUED FOR RE-BID PAM MGC

1

1

TREE LINE

S

H

Y D

S

NOTES:
CONTRACTOR SHALL VERIFY ALL EXISTING INFORMATION IN
THE FIELD AND REPORT ANY DISCREPANCIES PRIOR TO
STARTING WORK.

06.13.2025
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CERTIFICATE OF AUTHORIZATION No.

1234567

CONNER SCHOOL RENOVATIONS
CONNER, MAINE

SITE DETAILS

2025.04.22 NTS

PAM PAM --

10377.028

C501
C.O.A. No.

DESCRIPTION BY CHK.DATE

DRAWING ISSUE STATUS

REV.

ISSUED FOR RE-BID

06.13.2025 ISSUED FOR RE-BID PAM MGC

1

1

COARSE SOURCE - SEPARATED
WOOD AND BARK COMPOST
INSTALL BERM PERPENDICULAR
TO NATURAL FLOW

GRADE

5'-0"
MIN.

1'
-0

" 
M

IN
.

FLOW

2'-0"
MIN.

LI
M

IT
 O

F 
C

O
N

ST
R

U
C

TI
O

N

EROSION CONTROL MIX BERM DETAIL
N.T.S.           (MAY BE USED AS AN ALTERNATE TO SILT FENCE)

EXISTING
GROUND

FILTER FABRIC
MIRAFI 600X
OR EQUAL

EXISTING
PAVEMENT

EXISTING
PAVEMENTEXISTING

GROUND

NOTE:  CONTRACTOR SHALL ADD
STONE TO ENTRANCE AS MUD/SILT
MATERIAL ACCUMULATES

50' MIN.

PLAN VIEW

20
'

M
IN

.

50' MIN.
6"

2"
STONE

SECTION

STABILIZED CONSTRUCTION ENTRANCE DETAIL
N.T.S.

BANK STABILIZATION MESH EQUAL
TO NORTH AMERICAN GREEN SEE
SCHEDULE FOR TYPE

BANK STABILIZATION DETAIL
N.T.S.

EXCAVATE END TRENCHES TO A MIN. OF 12"
DEEP AND 6" WIDE BEFORE PLACING MAT

SECURE AS PER MANUF.
SPECS.

LOAM AND SEED

4" MIN. CHECK SLOT AT TOP OF SLOPE,
DIG INTERMITTENT CHECK SLOTS 6"
DEEP BY 6" WIDE TRANSVERSE TO MAT
AT APPROX. 25' INTERVALS DOWN SLOPE

NATIVE UNDISTURBED SOIL
OR COMPACTED SUBGRADE

NOTE: THE FOLLOWING FABRIC
SCHEDULE  APPLIES TO ALL SLOPE
PROTECTION AREAS:

SC150 (NORTH AMERICAN GREEN)
DS150 (NORTH AMERICAN GREEN)

SLOPE                        BLANKET EQUIV.

 2:1 TO 1:1
 3:1 TO 2:1

SILT FENCE DETAIL
N.T.S.

1. KEY FABRIC IN A 6"x6" TRENCH W/BACKFILL AND
COMPACT.

2. SILT FENCE SHALL BE A 3' FENCE WITH A MINIMUM GRAB
STRENGTH OF 120 LBS.

WOODEN STAKE TYP.

FILTER FABRIC

BACKFILLED AND
COMPACTED
6"x6" TRENCH

EXISTING
GROUND

SPACING 6'-0" O.C.

NOTES:

NOTE:
THE EROSION CONTROL MIX MUST BE WELL-GRADED WITH AN ORGANIC
COMPONENT THAT IS BETWEEN 50 AND 100% OF DRY WEIGHT, AND
THAT IS COMPOSED OF FIBROUS AND ELONGATED FRAGMENTS. THE
MINERAL PORTION OF THE MIX SHOULD BE NATURALLY INCLUDED IN
THE PRODUCT WITH NO LARGER ROCKS (>4”) OR LARGE AMOUNTS OF
FINES (SILTS AND CLAYS). IN STUMP GRINDING, THE MINERAL SOIL
ORIGINATES FROM THE ROOT BALL AND SHOULD NOT BE REMOVED
BEFORE GRINDING. THE MIX SHOULD BE FREE OF REFUSE, MATERIAL
TOXIC TO PLANT GROWTH OR UNSUITABLE MATERIAL (BARK CHIPS,
GROUND CONSTRUCTION DEBRIS OR REPROCESSED WOOD
PRODUCTS).

STABILIZE ENTIRE PILE
WITH VEGETATION OR COVER

2%
 M

IN.

SLO
PE

2% MIN.

SLOPE

1
2 SLOPE

OR
LESS

INSTALLATION NOTES:

SILT FENCE
(SEE DETAIL)

TEMPORARY STOCKPILE AREA
N.T.S.     

1.  AREA CHOSEN FOR STOCKPILING OPERATIONS SHALL BE DRY AND STABLE.

2.  MAXIMUM SLOPE OF STOCKPILE SHALL BE 2:1.

3.  UPON COMPLETION OF SOIL STOCKPILING, EACH PILE SHALL BE SURROUNDED  W/ EITHER SILT
     FENCING, THEN STABILIZED WITH VEGETATION  OR COVERED.

4.  SEE SILT FENCE DETAIL ON THIS SHEET

5.  TEMPORARILY STABILIZE AS NOTED IN SPECIFICATIONS

STEEL PIPE HANDRAIL DETAIL
N.T.S.

5'-0" MAX

1'
-9

"
1'

-9
"

3'
-6

"

2 1/2" SCH 40 GALV.
STEEL PIPE, TYP.

FINISH GRADE SURFACE

WELD ALL AROUND,
TYP. GROUND OR
SMOOTH AS CAST

8"

5"

8"5"

8"x8"x1/4" STEEL
BASE PLATE

2 1/2" GALV. STEEL
GUARDRAIL (WELD PIPE
TO PLATE ALL AROUND)

BASE PLATE PLAN VIEW

PROVIDE 12"Ø
CONCRETE BASE
IN SONOTUBE

1" REVEAL WITH 34" CHAMFER

06.13.2025
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CERTIFICATE OF AUTHORIZATION No.

1234567

CONNER SCHOOL RENOVATIONS
CONNER, MAINE

SITE DETAILS

2025.06.12 NTS

PAM PAM --

10377.028

C502
C.O.A. No.

DESCRIPTION BY CHK.DATE

DRAWING ISSUE STATUS

REV.

ISSUED FOR RE-BID

2025.06.13 ISSUED FOR RE-BID PAM MGC

1

1

STRUCTURAL FILL

2" BLUEBOARD
INSULATION EXTENDED
MINIMUM 4' BEYOND EDGE
OF SLAB

12" THK. LAYER OF 4" MINUS
AGGREGATE

MATCH EXISTING SURFACE BUILD UP. BOARD
INSULATION SHALL BE PLACED AT A 1:1
SLOPE UNDER PAVED AREAS FROM EDGE  OF
PAD OUT A MINIMUM OF 4' HORIZONTALLY.

6" THICK CONCRETE PAD
WITH #4's @ 12" C-C EACH
WAY 4000 PSi CONCRETE

NOTE:

1. MATCH EXISTING SURFACE FINISH, EXCEPT WHERE NOTED.
IN LAWN AREAS INSTALL 4" OF LOAM AND SEED AND MULCH.

TYPICAL CONCRETE PAD DETAIL
N.T.S.

CONCRETE NOTES
1. ALL CONCRETE MATERIALS AND WORKMANSHIPS SHALL CONFIRM TO THE
LATEST EDITIONS OF ACI 318 AND ACI 301.
2. CONCRETE EXPOSED TO FREEZING AND THAWING SHALL BE AS FOLLOWS
UNLESS NOTED OTHERWISE:

A. MINIMUM COMPRESSIVE STRENGTH:  5000 PSI @ 28 DAYS
B. CEMENT:   ASTM C150 TYPE II
C. AGGREGATE: ASTM C33 OR C330
D. MAXIMUM AGGREGATE SIZE: 1"
E. MAXIMUM WATER-CEMENT RATIO: 0.45
F. SLUMP: 2 TO 4 INCHES
G. AIR ENTRAINMENT: ASTM C260, 4 TO 6 PERCENT
H. WATER REDUCING ADMIXTURE: ASTM C494

 1.  ADMIXTURES SHALL BE USED IN ACCORDANCE WITH ACI AND THE 
 MANUFACTURERS RECOMMENDATIONS.
 2. USE OF CALCIUM CHLORIDE, CHLORIDE IONS OR OTHER SALTS IS NOT 
 PERMITTED.

3. REINFORCING BARS SHALL CONFORM TO ASTM A615, GRADE 60, DEFORMED
BARS. REINFORCING BARS TO BE WELDED SHALL BE ASTM A706, GRADE 60,
DEFORMED BARS.
4. WELDED WIRE FABRIC SHALL CONFORM TO ASTM A1064.
5. PROVIDE ALL NECESSARY CHAIRS, SHAIR BARS, SPACER, ETC WIRED
SECURELY TO HOLD REINFORCMENT IN POSITION. THESE ACCESSORIES SHALL
BE PLASTIC BOOTED WHERE CONCRETE IS TO BE EXPOSED TO WEATHER OR
MOISTURE.
6. REINFORCING BARS SHALL BE PLACED IN ACCORDANCE WITH THE LATEST
EDITION OF THE CRSI "RECOMMENDED PRACTICE FOR PLACING REINFORCING
BARS".
7. CONCRETE COVER TO REINFORCING STEEL SHALL CONFORM TO ACI 318.
8. PROVIDE A 3/4" CHAMFER TO ALL EXPOSED CONCRETE EDGES.
9. WET CURE CONCRETE SLABS FOR A MINIMUM OF 3 DAYS.
10. SAW CUT CONTROL JOINTS SHALL BE 1/8" X 1/4 SLAB DEPTH CUT WITH AN
EARLY ENTRY DRY-CUT SAW AS SOON AS THE CONCRETE IS SUFFICIENTLY
HARD TO RESIST TEARING AND RAVELING (1 TO 4 HOURS AFTER FINISHING).

FROST DEPTH: 5 FEET

BROOM FINISH
PERPINDICULAR TO SLOPE,
SMOOTH TROWEL EDGES

NTS
TYPICAL ROADWAY/SIDEWALK BUILDUP DETAIL

ROADWAY  BUILDUP

SIDEWALK BUILDUP

2" OF 12MM HMA BASE PAVEMENT

4" OF AGGREGATE BASE GRAVEL (TYPE A)
8" OF AGGREGATE SUB-BASE GRAVEL (TYPE D)

GEOTEXTILE EQUAL TO MIRAFI 600X

18" OF AGGREGATE SUB-BASE GRAVEL (TYPE D)
6" OF AGGREGATE BASE GRAVEL (TYPE A)

2-1/2" OF 19.0MM HMA BASE PAVEMENT
1-1/2" OF 9.5MM HMA SURFACE PAVEMENT

1" OF 9.5MM HMA SURFACE PAVEMENTUNDISTURBED SUBGRADE

6" AGGREGATE
BASE GRAVEL

70" (MAX JOINT SPACING)

3"3"

3"

12" AGGREGATE
SUBBASE GRAVEL

WELDED STEEL
WIRE FABRIC
6"x6" - W1.4xW1.4

TYPICAL CONCRETE SIDEWALK DETAIL
N.T.S.

3" OF MDOT TYPE 'A'
GRAVEL

5' (MAX JOINT SPACING)

3"

6"
1 

1/
2"

12"  OF MDOT TYPE 'D'
SUBBASE GRAVEL

#4 REBAR AT 12"
O.C. EACHWAY

TYPICAL CONCRETE SIDEWALK DETAIL
N.T.S.

STRAP OR TIE, TYP.

5/8" PEX TUBING OR
APPROVED EQUAL @ 8" O.C.

3"

NOTE:
SITE CONTRACTOR SHALL COORDINATE WORK WITH OTHER TRADES.

SAW CUT EXPANSION JOINT
AND SEALING COMPOUND

2" RIGID INSULATION

6"

TYPICAL CONCRETE SIDEWALK JOINT DETAILS
N.T.S.

1 1/2" 1 1/2"

1/
4"

1/2"

6"

PREFORMED FILLER
AND SEALANT

1 1/2" 1 1/2"

1/
4"

3/8"

6"

NOTES:

1. TOOLED JOINT SURFACES SHALL BE SMOOTH AND AT A CONSTANT DEPTH.

2. CONCRETE REINFORCEMENT NOT SHOWN FOR CLARITY.

1 
1/

4"

EXPANSION JOINT

CONTROL JOINT

STONE MAINTENANCE EDGE DETAIL
N.T.S.

UNLESS OTHERWISE
NOTED, WIDTH IS
EAVE WIDTH+12" OR
24" WHICHEVER IS
GREATER

4" THK., 1-1/2" DIA. WASHED CRUSHED
STONE ON WEED BARRIER EQUAL TO
"DEWITT PRO-5" OR AS INDICATED ON
THE DRAWINGS

LOAM AND SEED

CONDITION VARIES,
FOUNDATION WALL
SHOWN PAINTED ALUM. METAL EDGER,

EQUAL TO PERMALOC, 4" X 4" W/ 3/8" X
10" SPIRAL STEEL SPIKE @ 12" O.C.

PAVED AREAS LAWN AREAS

6" THK. GRANULAR BASE  EXTEND
12" MIN. BEYOND EDGER

NOTE:
METAL EDGER NOT TO BE USED
IN MOV PARKING LOT AREA

SEE STRUCTURAL PLANS FOR ADDITIONAL
INFORMATION (TYP)

VARIES SEE LAYOUT PLAN
4"

BROOM FINISH
SLOPE DN.
1/8" / 12"

EXTERIOR CONC. SLAB, SLOPE AS
INDICATED.

#4@16" O/C E.W. (BY SITE CONTRACTOR)

SEE CONCRETE SLAB POUR
NOTE

8" MI
N.

6" MIN.

COMPACTED STRUCTURAL FILL

3" WIDE TROWEL EDGE
NEW FELT EXPANSION/ ISOLATION
JOINT W/ EXPANSION FELT

FOUNDATION WALL, STRUCTURAL
COLUMN, OR CONCRETE CURB

1/2"

FILL W/ FLEXIBLE SEALANT,
COLOR TO MATCH CONC. COLOR

C.I.P. CONCRETE PLAZA, SIDEWALK, OR
PAD, CONCRETE  SECTION VARIES SEE
LAYOUT PLAN FOR ADDITIONAL
INFORMATION

CONCRETE FOR ENTRY SLAB SHALL POURED AT THE
SAME TIME AND FROM THE SAME MIX TO ENSURE THE
COLOR, AND FINISH ARE CONSISTENT WITH THE
ABUTTING CONCRETE PLAZA /SIDEWALK

FULL DEPTH FROST PROTECTED ENTRY PAD DETAIL
N.T.S.

CONCRETE ISOLATION JOINT DETAIL
N.T.S.

06.13.2025



HALEY WARD
ENGINEERING ENVIRONMENTAL SURVEYING

WWW.HALEYWARD.COM
One Merchants Plaza, Suite 701

Bangor, Maine 04401
207.989.4824

415 Lisbon Street, Suite 200Lewiston, Maine 04240207.795.600963 Dublin Street, Suite 2Machias, Maine 04654207.255.3270549 Main StreetPresque Isle, Maine 04769207.764.8412146 Main Street, Suite 300Saco, Maine 04072207.283.915144 Main StreetWaterville, Maine 04901207.680.2202

1234567

PROJECT

TITLE

DATE SCALE

DRAWN BY DESIGNED BY CHECKED BY

PROJECT No.

DRAWING No. REV.

A

B

C

D

A

B

C

D

FI
LE

 L
O

C
AT

IO
N

: P
:\M

E\
10

37
7-

BU
R

EA
U

_O
F_

G
EN

ER
AL

_S
ER

VI
C

ES
\0

28
-C

O
N

N
O

R
 S

C
H

O
O

L-
R

EN
O

VA
TI

O
N

S-
M

G
C

\0
2-

C
AD

_F
IL

ES
\C

IV
IL

\1
03

77
.0

28
-C

-D
T.

D
W

G
, 2

02
5.

06
.1

3,
 9

:4
7 

AM

CERTIFICATE OF AUTHORIZATION No.

1234567

CONNER SCHOOL RENOVATIONS
CONNER, MAINE

SITE DETAILS

2025.06.12 NTS

PAM PAM --

10377.028

C503
C.O.A. No.

DESCRIPTION BY CHK.DATE

DRAWING ISSUE STATUS

REV.

ISSUED FOR RE-BID

2025.06.13 ISSUED FOR RE-BID PAM MGC

1

1

NTS
STEEL BOLLARD DETAIL

6" CONCRETE FILLED
SCH 40 STEEL PIPE

3500 PSI
CONCRETE

DOME CONCRETE
ABOVE TOP OF TUBE
(1/2" MIN)

SLOPE CONCRETE
BASE TO SHED WATER

PRIME & PAINT W/ (2) COATS
ENAMEL, SAFETY YELLOW

24"

9"

6'
-0

"
4'

-0
"

6"

3'-0"

EDGE OF
TRANSFORMER

OPTIONAL: PROVIDE
CONDUIT FOR
LIGHTED BOLLARDS

NTS
TYPICAL PIPE TRENCH INSULATION DETAIL

NOTE :

1.  2" RIGID INSULATION BLUE BOARD BY DOW CO. SM. 
EXTRUDED POLYSTYRENE, (OR APPROVED EQUAL) TO BE USED IF
EARTHEN COVER IS LESS THAN 5'-0" OVER PROPOSED STORM

DRAIN CULVERT.
2.  CONTRACTOR MAY HAVE TO SUPPLY MORE THAN ONE 

LAYER OF BLUE BOARD INSULATION, IN AREAS THAT  HAVE MINIMAL
EARTHEN COVER TO MAINTAIN THE  INSULATION VALUE OF 5'-0" 
COVER. 2" BLUE BOARD INSULATION HAS THE INSULATION VALUE

OF APPROXIMATELY 1'-6" OF EARTHEN COVER. INSULATE PIPE TO
EQUAL 5'-0" OF COVER.

3.  MAINTAIN A MINIMUM OF 12" OF EARTHEN COVER OVER 
INSULATION AS A MECHANICAL PROTECTION. LOAM AND SEED AS

NECESSARY TO PREVENT EROSION.
4.  IF PIPE IS INSTALLED OVER BEDROCK, PLACE 6" OF CLEAN BEDDING

UNDER PIPING.

PIPE

BEDDING

6" 6"

6"

INSULATION, TYP.

PAY LIMITS
WATER TRENCH

6'
 M

IN
.

PE WATER SERVICE

SEE TYPICAL ROADWAY
BUILDUP DETAIL AND
TYPICAL ASPHALT
PAVEMENT GRINDING
DETAIL (4" LOAM, SEED, &
MULCH NON PAVED AREAS)

UNDISTURBED MATERIAL

3'-0"

NOTE:

1. MATCH EXISTING SURFACE FINISH, EXCEPT WHERE NOTED. IN LAWN
AREAS INSTALL 4" OF LOAM AND SEED AND MULCH.

BACKFILL W/ EXCAVATED
MATERIAL OR AS DIRECTED
BY THE ENGINEER, SEE
SPECIFICATIONS FOR
COMPACTION

FOR ROADS, SHOULDERS,
PARKING LOTS, AND
DRIVEWAYS, BACKFILL
W/24" GRAVEL

MATCH
EXISTING/PROPOSED
FINISHED SURFACE

PI
PE

D
IA

.SELECT BACKFILL

MARKER TAPE

2'
-0

"

4"
6"

SAND BEDDING

TYPICAL TRENCH DETAIL - PE WATER SERVICE
N.T.S.

LOAM AND
SEED (TYP) FINISH

GRADE
COVER

MIN. 6"
GRANULAR FILL
SURROUND

NEW 24" MIN. THK.
COARSE
AGGREGATE

UNDISTURBED NATIVE
SOIL OR COMPACTED
SUBGRADE

6"
1'

-0
"

2'
-0

"
9"

1'-11"

1'-5"

NEW GEOTEXTILE FABRIC
EQUAL TO MIRAFI 160N

TYPICAL HANDHOLE DETAIL
N.T.S.

UNLESS
OTHERWISE
NOTED, WIDTH
IS EAVE WIDTH
+ 12" OR 24"
WHICHEVER IS
GREATER

24" MIN.

4" THK., 1-1/2" DIA. WASHED CRUSHED STONE ON
WEED BARRIER EQUAL TO "DEWITT PRO-5" AS
INDICATED, OTHERWISE PROVIDE LOAM & SEED

PAINTED ALUM. METAL EDGER,
EQUAL TO PERMALOC, 4" X 4" W/ 3/8"
X 10" SPIRAL STEEL SPIKE @ 12" O.C.

LOAM & SEED
HOT MIX ASPHALT PAVEMENT
SECTION

NEW FOUNDATION WALL

NEW COMPACTED STRUCTURAL FILL

NEW COMPACTED COARSE
AGGREGATE (6" MIN. SURROUND)

GEOTEXTILE FABRIC EQUIV. TO
MIRAFI 160N (4" FROM DRAIN)

NEW 4"Ø SCH. 20 PERF. RIGID
PVC FOOTING DRAIN

UNDISTURBED NATIVE SOIL, COMPACTED
SUBGRADE, OR ENGINEERED FILL

EXTEND BASE COURSE 6" MIN.
BEYOND LANDSCAPE EDGER
(SEE MANUFACTURER'S
INSTRUCTION)

HOT MIX ASPHALT PAVEMENT SECTION

3

1

NEW CURB

NEW PAVED AREAS (HMA SIDEWALK SHOWN)

UNDISTURBED NATIVE SOIL,
COMPACTED SUBGRADE, OR
ENGINEERED FILL

4"Ø SCH. 20 PERF. RIGID PVC
FOOTING DRAIN

FOUNDATION
WALL

BUILDING
ENTRANCE

COMPACTED COARSE AGGREGATE
(6" MIN. SURROUND)

GEOTEXTILE FABRIC EQUIV. TO
MIRAFI 160N (4" MIN. FROM DRAIN)

COMPACTED
STRUCTURAL FILL

24" MIN.

NOTE: SLOPE MAY BE
INCREASED IF LEDGE IS
ENCOUNTERED.

CONDITION 1

CONDITION 2

FOUNDATION DRAIN DETAIL
N.T.S.COMPACTED

SUBGRADE OR
UNDISTURBED
NATIVE SOIL

6" MIN. COARSE
AGGREGATE
SURROUND

DRAIN PIPE

PVC WYE

PVC PIPE

45° PVC BEND

PVC RISER

SAND BEDDING (12"
MIN. SURROUND)

NOTE: PIPE/FITTING SIZES
OF CLEANOUT SHALL
MATCH SANITARY SEWER
SIZES. SEE UTILITY PLAN.

FINISHED GRADE

SECTION

13 3/4"

8 1/4"10
"

RECESSED COVER8 7/8"

CAST IRON CLEANOUT
ASSEMBLY WITH
"SEWER" CAST IN LID

COMPRESSION PLUG

6"

TR
EN

C
H

 D
EP

TH
 V

A
R

IE
S

 CLEANOUT DETAIL
N.T.S.

6"
4"

Ø

6" Ø

BACKFILL WITH GENERAL SITE
FILL (COMPACT IN 8" LIFTS)

(2) 1" SCH. 40 PVC CONDUITS  FOR
CONTROLS + POWER FOR BLOCK
HEATER

OTHER UNDER PVMT.

LOAM & SEED NEW HOT MIX ASPHALT
PAVEMENT SECTION

4"

WARNING TAPE (CONTINUOUS)

UNDISTURBED NATIVE
SOIL OR COMPACTED
SUBGRADE

Ø Ø12"

ENCASE ALL
CONDUITS IN
CONCRETE

(4) 4" SCH. 40 PVC
CONDUITS  (3 ACTIVE, 1
SPARE)

6"

6"
Ø

2'
-6

"  
O

R
  3

'-0
"

U
N

D
ER

 P
VM

N
T

TYPICAL GENERATOR TRENCH DETAIL
N.T.S.
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GENERAL NOTES:
1. STRUCTURAL DRAWINGS SHALL BE USED IN CONJUNCTION WITH 

ARCHITECTURAL, CIVIL, MECHANICAL, PLUMBING, AND ELECTRICAL 
CONTRACT DRAWINGS, AND ASSOCIATED SHOP DRAWING SUBMITTALS. 
CONTRACTOR SHALL BE RESPONSIBLE FOR CHECKING AND COORDINATING 
DIMENSIONS, CLEARANCES, ETC. WITH WORK OF OTHER TRADES.

2. IN CASE OF CONFLICT BETWEEN VARIOUS STRUCTURAL DRAWINGS, OR 
STRUCTURAL PLANS AND DETAILS, THE MORE STRINGENT REQUIREMENT 
SHALL GOVERN

3. IN CASE OF CONFLICT BETWEEN DRAWINGS, NOTES, AND SPECIFICATIONS 
THE MORE STRINGENT REQUIREMENT SHALL GOVERN.

4. WORK NOT INDICATED ON A PART OF THE DRAWINGS BUT REASONABLY 
IMPLIED TO BE SIMILAR TO THAT SHOWN AT CORRESPONDING PLACES 
SHALL BE REPEATED.

5. ALL DETAILS AND SECTIONS ARE INTENDED TO BE TYPICAL FOR THE 
GENERAL CONDITIONS INDICATED. ALL DETAILS SHALL BE CONSTRUED TO 
APPLY TO ANY SIMILAR SITUATION THROUGHOUT THE PROJECT EXCEPT 
WHERE A SEPARATE DETAIL IS INDICATED

6. REVIEW ALL PROJECT DOCUMENTS PRIOR TO FABRICATION AND START OF 
CONSTRUCTION. REPORT ANY DISCREPANCIES TO CONTRACTING OFFICER 
OR A/E PRIOR TO PROCEEDING WITH WORK.

7. IT IS THE CONTRACTOR'S RESPONSIBILITY TO PROTECT EXISTING 
FACILITIES, STRUCTURES, UTILITY LINES, ETC. FROM DAMAGE DURING 
CONSTRUCTION.

8. COORDINATE STRUCTURAL DRAWINGS WITH OTHER CONTRACT DRAWINGS 
FOR ANCHORED, EMBEDDED OR SUPPORTED ITEMS THAT MAY AFFECT THE 
STRUCTURAL DRAWINGS.

9. USE OF CONTRACT DRAWINGS REPRODUCED IN WHOLE OR IN ANY PART 
FOR SHOP DRAWING PRODUCTION SHALL NOT RELIEVE THE CONTRACTOR 
OR SUBCONTRACTOR FROM THE REQUIREMENT TO ACCURATELY LAYOUT, 
COORDINATE, DETAIL, FABRICATE AND INSTALL A COMPLETE STRUCTURE.

10. ALL SHOP DRAWINGS SHALL BE REVIEWED BY THE SUBCONTRACTOR AND 
CONTRACTOR FOR CONFORMANCE WITH CONTRACT DOCUMENTS, 
COMPLETENESS, AND TO RESPOND TO QUESTIONS RELATED TO 
CONTRACTOR INFORMATION PRIOR TO SUBMITTING FOR APPROVAL. ALL 
SHEETS SHALL BE STAMPED AND INITIALED BY CONTRACTOR INDICATING 
SUCH REVIEW IS COMPLETE PRIOR TO SUBMITTING SHOP DRAWINGS FOR 
APPROVAL.

11. CONTRACTOR SHALL MAKE NO DEVIATIONS FROM THE CONTRACT 
DRAWINGS WITHOUT WRITTEN APPROVAL OF THE CONTRACTING OFFICER.

12. ALL ELEVATIONS INDICATED IN STRUCTURAL DRAWINGS ARE IN REFERENCE 
TO A GROUND FLOOR FINISHED SLAB ELEVATION OF 0'-0". SEE CIVIL FOR 
FINISHED FLOOR MSL ELEVATION

BUILDING - DESIGN CRITERIA:
CODES:

INTERNATIONAL BUILDING CODE (IBC) 2021
ASCE 7-16 MINIMUM DESIGN LOADS FOR BUILDING AND OTHER STRUCTURES

BUILDING AND SITE DATA:
ROOF PITCH: 1 1/2:12
CATEGORY: II
EXPOSURE: B
PARTIALLY ENCLOSED
WARM ROOF
SEISMIC SITE CLASS D (N-VALUE METHOD)

LOADS:
GROUND SNOW LOAD: 100 PSF
ROOF DEAD LOAD: 20 PSF
BASIC WIND SPEED: 102 MPH

DEFLECTION:
LIVE LOAD: L/240
TOTAL LOAD: L/180

FOUNDATION DESIGN:
FOUNDATION DESIGN IS BASED ON AN ASSUMED NET ALLOWABLE BEARING 
CAPACITY OF 2000 PSF.

FOUNDATION NOTES:
1. DESIGN OF FOUNDATIONS IS BASED ON AN ALLOWABLE SOIL 

BEARING PRESSURE OF 2000 POUNDS PER SQUARE FOOT.

2. ALL DELETERIOUS MATERIALS FOUND WITHIN THE LIMITS OF THE 
STRUCTURE, AS DETERMINED BY THE TESTING AGENCY, SHALL BE 
REMOVED AND REPLACED WITH COMPACTED SELECT FILL.

3. NO FOUNDATIONS SHALL BE PLACED ON FROZEN GROUND OR IN 
WATER. ALL TRENCHES SHALL BE DEWATERED PRIOR TO PLACING 
CONCRETE.

4. FROST WALLS SHALL BE CURED FOR A MINIMUM OF 7 DAYS PRIOR 
TO BACKFILLING. THE BACKFILL MATERIAL SHALL BE BROUGHT UP 
TO GRADE EQUALLY ON BOTH SIDES OF FROST WALLS.

5. RETAINING WALLS AND FOUNDATION WALLS SHALL BE CURED TO 
MEET SPECIFIED STRENGTH PRIOR TO BACKFILLING.

6. SELECT FILL AND BACKFILL MATERIAL SHALL BE PLACED IN 
MAXIMUM 8" LIFTS. EACH LIFT SHALL BE COMPACTED TO 95% OF 
THE MAXIMUM DRY DENSITY PER ASTM D-1557, MODIFIED 
PROCTOR TEST.

7. SELECT FILL AND BACKFILL MATERIAL SHALL BE SCREENED OR 
CRUSHED GRAVEL OF HARD DURABLE PARTICLES FREE FROM 
VEGETABLE MATTER, LUMPS, BALLS OF CLAY AND OTHER 
DELETERIOUS SUBSTANCES. SELECT FILL SHALL CONFORM TO 
THE FOLLOWING GRADATION REQUIREMENTS:

8. ON SITE MATERIALS GENERATED DURING EXCAVATION MAY BE 
USED AS BACKFILL MATERIAL PLACED ADJACENT TO FOUNDATION 
WALLS PROVIDED IT MEETS THE GRADATION REQUIREMENTS FOR 
SELECT FILL.

9. FIELD QUALITY CONTROL FOR SUBGRADE PREPARATION AND ALL 
OTHER ASSOCIATED FOUNDATION WORK SHALL BE COMPLETED 
BY AN INDEPENDENT TESTING AGENCY (COMMISSIONED BY THE 
OWNER), AND SHALL BE IN ACCORDANCE WITH THE SCHEDULE OF 
SPECIAL INSPECTIONS.

10. CONCRETE FOR FOUNDATIONS SHALL COMPLY WITH THE 
CONCRETE NOTES

11. COORDINATE PLUMBING AND FOUNDATION ELEVATIONS TO 
MINIMIZE INTERFERENCES. STEP FOOTINGS PER TYPICAL DETAILS 
WHERE INTERFERENCES OCCUR.

12. THE CONTRACTOR SHALL SUBMIT THE FOLLOWING INFORMATION 
TO THE STRUCTURAL ENGINEER OF RECORD FOR REVIEW:
A. GRADATION OF MATERIAL TO BE USED AS SELECT FILL.
B. COMPACTION TEST RESULTS UNDER PAVEMENTS, SLABS 

ON GRADE AND FOUNDATIONS.

SELECT FILL - GRADATION REQUIREMENTS

SIEVE SIZE

4 INCH

3 INCH

1/4 INCH

No. 40

No. 200

PERCENT FINER BY WEIGHT

100

90 - 100

25 - 90

0 - 30

0 - 5

STRUCTURAL STEEL NOTES:
1. ALL STRUCTURAL STEEL MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION'S "SPECIFICATION FOR STRUCTURAL 
STEEL BUILDINGS" AND THE "AISC CODE OF STANDARD PRACTICE."

2. ALL STRUCTURAL STEEL SHAPES AND PLATES SHALL CONFORM TO THE FOLLOWING:

3. THE STRUCTURAL STEEL FABRICATOR SHALL BE AN AISC CERTIFIED FABRICATOR. 
MINIMUM CATEGORY "SBD" CERTIFICATION. (SUBMIT FABRICATOR CERTIFICATION FOR 
APPROVAL).

4. ALL SHOP INSPECTION SHALL BE COMPLETED BY THE FABRICATOR'S INSPECTOR. SHOP 
INSPECTION SHALL BE IN ACCORDANCE WITH AISC, AWS, AND AS OUTLINED IN THE 
CONTRACT DRAWINGS.

5. FABRICATION AND ERECTION OF STRUCTURAL STEEL SHALL CONFORM TO THE AISC 
"MANUAL OF STEEL CONSTRUCTION" (14TH EDITION) AND THE AISC"SPECIFICATIONS FOR 
STRUCTURAL STEEL BUILDINGS (2005 EDITION).

6. ALL STEEL DETAILS AND CONNECTIONS SHALL BE IN ACCORDANCE WITH THE 
REQUIREMENTS OF THE AISC "MANUAL OF STEEL CONSTRUCTION" (14TH EDITION)

7. THE CONTRACTOR SHALL PROVIDE TEMPORARY BRACING OR GUYS TO PROVIDE 
LATERAL SUPPORT UNTIL THE PERMANENT LATERAL FORCE RESISTING SYSTEM IS 
INSTALLED.

8. THE CONTRACTOR SHALL COORDINATE BOTTOM OF BASE PLATE ELEVATION WITH THE 
TOP OF CONCRETE ELEVATION PLUS ALLOWANCE FOR GROUT BED. IN CASE OF 
CONFLICT THE CONTRACTOR SHALL MAKE ALLOWANCE IN THE BID FOR THE MORE 
STRINGENT REQUIREMENT.

9. CUTS OR BURNING OF HOLES IN STRUCTURAL STEEL MEMBERS IN THE FIELD WILL NOT 
BE PERMITTED.

10. ALL NUTS INDICATED "FINGER TIGHT" SHALL BE HAND TIGHTENED AS REQUIRED TO 
INSTALL ELEMENTS. DO NOT TIGHTEN NUTS INDICATED AS "FINGER TIGHT" BY 
MECHANICAL MEANS. TACK WELD "FINGER TIGHT" NUTS IN PLACE OR PROVIDE JAM NUT 
TO PREVENT BACK OFF.

11. ALL STEEL TO STEEL CONNECTIONS SHALL BE SIMPLE SHEAR CONNECTIONS UNLESS 
NOTED OTHERWISE.

12. ALL SIMPLE SHEAR CONNECTIONS SHALL BE BEARING TYPE CONNECTIONS UNLESS 
NOTED AS SLIP CRITICAL.

13. MINIMUM NUMBER OF BOLTS FOR ANY CONNECTION SHALL BE TWO.

14. ALL STEEL TO STEEL CONNECTIONS SHALL EXTEND AT LEAST 2/3 THE DEPTH OF THE 
SHALLOWEST MEMBER BEING CONNECTED.

15. SHOP CONNECTIONS NOT SPECIFICALLY INDICATED ON THE DRAWINGS MAY BE WELDED 
OR BOLTED. FIELD CONNECTIONS NOT SPECIFICALLY SHOWN ON THE DRAWINGS SHALL 
BE BOLTED.

16. ALL WELDING ELECTRODES SHALL BE E70 WITH A MINIMUM YIELD STRENGTH OF 58KSI, 
MINIMUM TENSILE STRENGTH OF 70 KSI, AND MINIMUM ELONGATION OF 22% IN 
ACCORDANCE WITH AWS A5.

17. ALL WELD MATERIAL SHALL HAVE A MINIMUM CVN TOUGHNESS OF 20 FT-LBS AT MINUS 
10 DEGREES FAHRENHEIT AND 40 FT-LB AT 70° FAHRENHEIT.

18. 100% OF ALL SHOP FULL PENETRATION WELDS SHALL BE ULTRASONICALLY TESTED AND 
ALL DEFECTS REPAIRED.

19. ALL STRUCTURAL STEEL SHALL BE SHOP PRIMED WITH FABRICATOR'S STANDARD LEAD 
AND CHROMATE FREE PRIMER UNO OR UNLESS STEEL IS TO BE FIREPROOFED OR IS 
INDICATED TO RECEIVE HIGH PERFORMANCE PRIMER AND TOP COAT. FABRICATOR 
SHALL COORDINATE PRIMER REQUIREMENTS WITH SLIP CRITICAL BOLTS

20. FABRICATOR SHALL SUBMIT METHOD FOR INSTALLING SLIP CRITICAL BOLTS FOR 
APPROVAL. ERECTOR SHALL SET UP PREINSTALLATION TESTING WITH THE OWNER'S 
SPECIAL INSPECTOR.

21. STEEL FABRICATOR SHALL SUBMIT SHOP DRAWINGS FABRICATION OF ALL STRUCTURAL 
STEEL ELEMENTS. SHOP DRAWINGS SHALL INDICATE:
A. INCLUDE DETAILS OF CUTS, CONNECTIONS, SPLICES, CAMBER, HOLES AND 

OTHER PERTINENT DATA.
B. INCLUDED EMBEDMENT DRAWINGS.
C. INDICATE WELDS BY STANDARD AWS SYMBOLS, DISTINGUISHING BETWEEN SHOP 

AND FIELD WELDS, AND SHOW SIZE, LENGTH AND TYPE OF EACH WELD.
D. INDICATE TYPE, SIZE, AND LENGTH OF BOLTS, DISTINGUISHING BETWEEN SHOP 

AND FIELD BOLTS.
E. IDENTIFY PRETENSIONED AND SLIP CRITICAL HIGH STRENGTH BOLTS.

22. FIELD TESTING AND INSPECTION OF STRUCTURAL STEEL MATERIALS, AND STRUCTURAL 
STEEL INSTALLATION SHALL BE COMPLETED BY AN INDEPENDENT TESTING AGENCY 
(COMMISSIONED BY THE OWNER), AND SHALL BE IN ACCORDANCE WITH THE SCHEDULE 
OF SPECIAL INSPECTIONS.

W AND WT SHAPES
S SHAPES, CHANNEL, ANGLE & PLATE
HSS
PIPES

ASTM A992
ASTM A36
ASTM A500, GRADE B
ASTM A53, GRADE B

POST INSTALLED ANCHOR NOTES:
1. NOTED EMBEDMENT DEPTHS ARE FROM FACE OF CMU OR FACE 

OF CONCRETE

2. ALL INSTALLATION SHALL BE IN STRICT ACCORDANCE WITH THE 
MANUFACTURER'S DATA AND THE ASSOCIATED ICC REPORT.

3. ALL PERSONNEL INSTALLING ANCHORS SHALL HAVE ATTENDED 
INSTALLER TRAINING PER THE SPECIFICATIONS.

4. FIELD TESTING AND INSPECTION OF POST INSTALLED ANCHOR 
MATERIALS AND POST INSTALLED ANCHOR INSTALLATION SHALL 
BE COMPLETED BY AN INDEPENDENT TESTING AGENCY 
COMMISSIONED BY  THE OWNER, AND SHALL BE IN ACCORDANCE 
WITH THE SCHEDULE OF SPECIAL INSPECTIONS.

CONCRETE AND REINFORCEMENT NOTES:
1. ALL CONCRETE SHALL CONFORM TO LATEST EDITIONS OF ACI 318 AND ACI 301.

2. CONCRETE SHALL BE AS FOLLOWS UNLESS NOTED OTHERWISE

A. MINIMUM COMPRESSIVE STRENGTH:
B. CEMENT
C. AGGREGATE
D. MAXIMUM AGGREGATE SIZE
E. MAXIMUM WATER-CEMENT RATIO:
F. SLUMP:
G. AIR ENTRAINMENT:
H. WATER REDUCING ADMIXTURE:

1. ADMIXTURES SHALL BE USED IN ACCORDANCE WITH ACI AND THE 
MANUFACTURERS RECOMMENDATIONS.

2. USE OF CALCIUM CHLORIDE, CHLORIDE IONS OR OTHER SALTS IS NOT 
PERMITTED.

3. REINFORCING STEEL SHALL CONFORM TO ASTM A615 GRADE 60

4. REINFORCING STEEL SHALL BE SUPPORTED ON CHAIRS OR BOLSTERS.

5. ALL LAP SPLICES SHALL BE IN ACCORDANCE WITH THE TABLES BELOW (TYPE 2 MECHANICAL 
SPLICES MAY BE USED IN LIEU OF LAP SPLICES AT CONTRACTOR'S OPTION)

6. ALL LAP SPLICES SHALL BE ACI CLASS B SPLICES.  THE FOLLOWING TABLES ARE BASED ON
NORMAL WEIGHT CONCRETE WITH BARS 4 BAR DIAMETERS OR MORE APART AND
CONCRETE COVER EQUAL TO 2 BAR DIAMETERS OR MORE.  TOP BARS ARE DEFINED AS
HORIZONTAL BARS WITH MORE THAN 12 INCHES OF CONCRETE PLACED BELOW THE
REINFORCEMENT.

7. REINFORCEMENT SHALL BE SECURELY ANCHORED IN POSITION WHILE PLACING CONCRETE. 
THE CONTRACTOR SHALL PROVIDE ADDITIONAL BARS OR STIRRUPS AS REQUIRED TO ANCHOR 
BARS IN THE PROPER POSITION

8. THE DESIGN AND CONSTRUCTION OF FORMS SHALL BE THE RESPONSIBILITY OF THE 
CONTRACTOR. FORMS SHALL BE CONSTRUCTED  TO SHAPE, FORMS, AND LINES INDICATED ON 
DRAWINGS. BRACING SHALL BE DESIGNED TO RESIST FORCES EXERTED BY FRESH CONCRETE.

9. QUALIFIED WORKMEN SHALL CONSTANTLY OBSERVE AND ADJUST FORMS AND SHORES AS 
REQUIRED DURING CONCRETE PLACEMENT.

10. ALL SHORING SHALL REMAIN IN PLACE UNTIL THE SUPPORTED CONCRETE HAS ATTAINED 75% 
OF THE REQUIRED 28 DAY COMPRESSIVE STRENGTH.

11. CONTRACTOR SHALL VERIFY DIMENSIONS AND LOCATIONS OF ALL SLOTS, PIPE SLEEVES, 
ANCHOR BOLTS, ETC. AS REQUIRED FOR ALL OTHER TRADES BEFORE CONCRETE IS POURED. 
THESE ITEMS SHALL BE INSTALLED AND VERIFIED BY THE CONTRACTOR.

12. CONCRETE COVER TO REINFORCING STEEL SHALL CONFORM TO ACI 318 AS FOLLOWS:
A. CONCRETE CAST AGAINST EARTH:  3"
B. CONCRETE EXPOSED TO #3 THRU #5: 1 ½"

EARTH OR WEATHER: #6 THRU #11: 2"
C. CONCRETE NOT EXPOSED TO WEATHER SLABS/WALLS: ¾"

OR PLACED IN CONTACT WITH GROUND: BEAMS/COLUMNS: 1 ½"

13. FOOTING AND GRADE BEAM SIZES SHOWN ARE FOR FOOTINGS CONSTRUCTED WITH SIDE 
FORMS. IF EARTH FORMING IS USED FOUNDATION SIZES SHALL INCREASED IN WIDTH 1" IN EACH 
DIRECTION.

14. SHOP DRAWINGS FOR PLACEMENT SHALL BE SUBMITTED FOR REVIEW PRIOR TO REBAR 
FABRICATION.

15. ALL INSIDE CONCRETE WEARING SURFACES SHALL RECEIVE A SMOOTH STEEL TROWEL FINISH.

16. ALL OUTSIDE CONCRETE WEARING SURFACES SHALL RECEIVE A STEEL TROWEL AND A MEDIUM 
BROOM FINISH PERPENDICULAR TO THE TRAFFIC FLOW.

17. ALL CONCRETE SLABS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE FOLLOWING
FLATNESS/LEVELNESS REQUIREMENTS:

SLAB CATEGORY FLATNESS, Ff LEVELNESS, FI DEVIATION
   BULLFLOATED          15            13    ½" IN 10'

STRAIGHTEDGED          20            15    ⁵⁄₁₆" IN 10'

          FLAT                   30            20   ³⁄₁₆" IN 10'
    VERY FLAT                   50            30    ⅛" IN 10'
    SUPERFLAT                  100            50 <⅛" IN 10'

FLOOR FLATNESS / LEVELNESS TESTS SHALL BE CONDUCTED ACCORDING TO ASTM E1155

18. PROVIDE A 3/4" CHAMFER TO ALL EXPOSED CONCRETE EDGES

19. WET CURE ALL CONCRETE SLABS FOR A MINIMUM OF 3 DAYS.

20. SAW CUT CONTROL JOINTS SHALL BE 1/8"x1 1/2" DEEP CUT WITH AN EARLY ENTRY DRY-CUT 
SAW AS SOON AS THE CONCRETE IS SUFFICIENTLY HARD TO RESIST TEARING AND RAVELING (1 
TO 4 HOURS AFTER FINISHING).

21. HORIZONTAL JOINTS IN FOOTINGS, GRADE BEAMS, AND TIE BEAMS WILL NOT BE PERMITTED.

22. DO NOT INSTALL PLUMBING SLEEVES IN GRADE BEAMS OR TIE BEAMS WITHOUT ENGINEER 
APPROVAL.

23. REINFORCING BARS SHALL NOT BE CUT TO ACCOMMODATE THE INSTALLATION OF ANCHORS, 
EMBEDS, OR OTHER ITEMS.

24. AT CHANGES IN DIRECTION OF CONTINUOUS CONCRETE ELEMENTS PROVIDE CORNER BARS OF 
SAME SIZE AND SPACING OF HORIZONTAL REINFORCEMENT.

25. PLACE CONCRETE PER ACI 304. USE INTERNAL MECHANICAL VIBRATION FOR ALL CONCRETE. 
LIMIT MAXIMUM FREE FALL DROP OF CONCRETE TO 6'-0". PRECAUTIONS SHALL BE TAKEN TO 
AVOID SEGREGATION DURING CONCRETE PLACEMENT.

26. FIELD TESTING AND INSPECTION OF ALL CONCRETE MATERIALS AND CONCRETE INSTALLATION 
SHALL BE CONDUCTED BY AN INDEPENDENT TESTING AGENCY (COMMISSIONED BY THE 
OWNER), AND SHALL BE IN ACCORDANCE WITH THE SCHEDULE OF SPECIAL INSPECTIONS.

4000 PSI @28 DAYS
ASTM C150 TYPE II
ASTM C33 OR C330
1 1/2 INCH
0.45
2 TO 4 INCHES
ASTM C260, 6.5% (± 1%)
ASTM C494

4000 PSI CONCRETE GRADE 60 REINFORCING STEEL     fy = 60,000 PSI

BAR SIZE

LAP (IN) - TOP BARS

LAP (IN) - OTHER BARS

#3

15

12

#4

20

15

#5

24

19

#6

29

22

#7

48

37

#8

60

47

#9

74

57

#10

91

70

#11

109

84

SAWN LUMBER NOTES:
1. ALL WOOD FRAMING MEMBERS INCLUDING BUT NOT LIMITED TO WALL STUDS AND JOISTS, ARE INTENDEDTO 

ACT AS A  SYSTEM AS DETAILED IN THE STRUCTURAL DRAWINGS AND ONCE CONSTRUCTION IS
COMPLETE. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE SAFETY AND STABILITY OF
WOOD FRAMING SYSTEMS (I.E. TEMPORARY BRACING IF REQUIRED) DURING CONSTRUCTION AS A RESULT
OF CONSTRUCTION METHODS AND SEQUENCES. REFERENCE ARCHITECTURAL DRAWINGS FOR ALL SAWN
LUMBER FINISH REQUIREMENTS.

2. ALL SAWN LUMBER SHALL CONFORM TO THE WESTERN WOOD PRODUCTS ASSOCIATION OR THE WEST 
COAST LUMBER INSPECTION BUREAU GRADING RULES. LUMBER SHALL BE OF THE SPECIES AND GRADE
SHOWN BELOW:

MEMBER GRADE
2x AND 4x FRAMING DOUGLAS FIR-LARCH NO. 2
5x AND GREATER BEAMS DOUGLAS FIR-LARCH NO. 1
POSTS/COLUMNS DOUGLAS FIR-LARCH NO. 1

WOOD STUDS IN BEARING WALLS SHALL BE OF THE SIZE, GRADE, AND SPACING NOTED BELOW UNLESS
NOTED OTHERWISE ON THE DRAWINGS. ALL STUD BEARING WALLS REQUIRE SHEATHING ON A MINIMUM
OF ONE SIDE OF THE WALL. WHERE PLYWOOD SHEATHING DOES NOT EXIST AS NOTED IN THE DRAWINGS,
THE SHEATHING MAY CONSIST OF 3/4" GYPSUM SHEATHING ATTACHED WITH #8 SCREWS AT 8" ON CENTER
AT ALL PANEL EDGES AND AT 12" O.C. IN THE FIELD. WHERE ARCHITECTURAL FINISHES ARE APPLIED TO
FLOORS ABOVE PRIOR TO THE MINIMUM SHEATHING REQUIREMENTS BEING INSTALLED ON THE STUD
BEARING WALLS, IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE ADEQUACY OF THE
UNSHEATHED BEARING WALL AND TO PROVIDE BRACING AS REQUIRED.

MEMBER AND SPACING GRADE FLOOR LOCATION
REF. PLANS DOUGLAS FIR-LARCH NO. 2 EXTERIOR AND INTERIOR BEARING WALLS

3. STORAGE OF ALL LUMBER AND TIMBER ON SITE SHALL BE KEPT OFF GROUND, UNDER COVER AND
PROTECTED FROM DAMAGE

4. ALL DIMENSIONAL LUMBER SHALL BE CERTIFIED BY THE SUPPLIER IN WRITING TO BE KILN DRIED

5. STRUCTURE SHALL NOT BE ENCLOSED UNLESS LUMBER MOISTURE CONTENT HAS BEEN VERIFIED TO
BE AT OR BELOW 15%. ANY SIGNS OF MOLD SHALL BE REMOVED AND TREATED IN ACCORDANCE WITH
THE PROJECT SPECIFICATIONS OR INDUSTRY STANDARDS.

6. ALL LUMBER IN CONTACT WITH THE GROUND, CONCRETE SHALL BE PRESSURE TREATED. CONTRACTOR
MAY SUBMIT FOR APPROVAL, A MOISTURE BARRIER IN-LIEU OF THE PRESSURE TREATED WOOD

7. FASTENERS FOR PRESERVATIVE-TREATED AND FIRE-RETARDANT-TREATED WOOD SHALL BE OF
HOT-DIPPED ZINC-COATED GALVANIZED STEEL, OR STAINLESS STEEL AND SHALL FOLLOW CURRENT
SIMPSON GUIDELINES BASED ON WEATHER EXPOSURE. WHERE STAINLESS STEEL CONNECTORS OR
HOT DIPPED GALVANIZED CONNECTORS ARE SPECIFIED IN THE DRAWINGS, STAINLESS STEEL OR HOT
DIPPED GALVANIZED FASTENERS SHALL BE USED TO MATCH THE CONNECTOR TYPE

8. ALL PLATES AND LEDGERS SHALL BE FASTENED WITH A MINIMUM (3) ANCHORS PER PIECE.

9. ALL METAL HARDWARE AND FRAMING ACCESSORIES SHALL BE MANUFACTURED BY SIMPSON STRONG-TIE
COMPANY. SUBSTITUTIONS SHALL NOT BE MADE. ALL ITEMS SHALL BE INSTALLED PER THE SIMPSON'S
INSTALLATION REQUIREMENTS. ALL NAIL HOLES SHALL BE FILLED WITH THE RECOMMENDED FASTENER
UNLESS NOTED OTHERWISE ON THE DRAWINGS

10. WHERE FRAMING HANGERS OR WOOD CONNECTIONS ARE REQUIRED BUT HAVE NOT BEEN SPECIFIED
ON THE STRUCTURAL DRAWINGS, PLEASE CONTACT EOR FOR APPROPRIATE
WOOD CONNECTOR OR CONNECTION TO UTILIZE

11. ALL WALLS SHALL HAVE DOUBLE TOP PLATES AND SHALL BE SPLICED PER THE TYPICAL TOP PLATE
SPLICE DETAIL, UNLESS NOTED OTHERWISE. TOP PLATES AT WALL INTERSECTIONS SHALL BE LAPPED
AND NAILED WITH (3) 16d NAILS.

12. WHERE ROOF MEMBERS OR ROOF TRUSSES ARE CONNECTED TO EXTERIOR WALLS OR WALLS w/
PLYWOOD SHEATHING, THE SPECIFIED HURRICANE CLIP SPECIFIED SHALL BE PLACED ON THE SIDE OF
THE WALL DOUBLE TOP PLATE WHICH ATTACHES TO THE PLYWOOD.

13. HOLES FOR BOLTS SHALL BE DRILLED WITH A BIT OF THE SAME NOMINAL DIAMETER AS THE BOLT + 1/16".
LEAD HOLES FOR LAG SCREWS SHALL BE BORED PER NDS 11.1.3

14. ALL BOLTS, CARRIAGE BOLTS, LAG SCREWS, EXPANSION BOLTS AND EPOXY BOLTS SHALL BE INSTALLED
WITH STANDARD CUT WASHERS UNDER THE BOLT HEADS AND NUTS THAT BEAR DIRECTLY ON THE
WOOD. ALL NUTS SHALL BE TIGHTENED AT THE TIME OF INSTALLATION AND RE-TIGHTENED IF
NECESSARY, DUE TO WOOD SHRINKAGE, PRIOR TO CLOSE-IN OR AT THE COMPLETION OF THE PROJECT.
BOLTS AND LAG SCREWS SHALL CONFORM TO ANSI/ASME STANDARD B18.2.1. WOOD SCREWS SHALL
CONFORM TO B18.6.1. ALL BOLTS SHALL CONFORM TO ASTM A307 GRADE A UNLESS NOTED OTHERWISE.
THE MINIMUM STRENGTHS FOR LAG SCREWS AND WOOD SCREWS SHALL BE AS FOLLOWS:

WOOD SCREW DIAMETER - INCHES MIN. BENDING YIELD STRENGTH (PSI)
      0.138 (#6)              100,000
      0.151 (#7) 90,000
      0.164 (#8) 90,000
      0.177 (#9) 90,000
      0.190 (#10) 80,000
      0.216 (#12) 80,000
      0.246 (#14) 70,000

LAG SCREW DIAMETER - INCHES MIN. BENDING YIELD STRENGTH (PSI)
1/4 70,000
5/16 60,000

3/8 AND GREATER 45,000

15. CUTTING AND NOTCHING OF SAWN LUMBER JOISTS, SAWN LUMBER RAFTERS AND STUDS SHALL BE IN
CONFORMANCE WITH THE FOLLOWING CRITERIA:

A. JOISTS NOTCHES AT THE ENDS OF JOISTS SHALL NOT EXCEED 1/5 THE JOIST DEPTH.
HOLES BORED IN JOISTS SHALL NOT BE WITHIN 2-1/2 INCHES OF THE TOP
OR BOTTOM OF THE JOIST, AND THE DIAMETER OF ANY SUCH HOLE SHALL
NOT EXCEED 1/4 THE DEPTH OF THE JOIST. NOTCHES IN THE TOP OR BOTTOM
OF THE JOISTS SHALL NOT EXCEED 1/6 THE DEPTH AND SHALL NOT BE LOCATED
IN THE MIDDLE THIRD OF THE SPAN

B. RAFTERS NOTCHING AT THE ENDS OF RAFTERS OR CEILING JOISTS SHALL NOT EXCEED
1/5 THE DEPTH. NOTCHES IN THE TOP OR BOTTOM OF THE RAFTER OR
CEILING JOIST SHALL NOT EXCEED 1/6 THE DEPTH AND SHALL NOT BE
LOCATED IN THE MIDDLE 1/3 OF THE SPAN, EXCEPT THAT A NOTCH NOT
EXCEEDING 1/3 OF THE DEPTH IS PERMITTED IN THE TOP OF THE RAFTER OR
CEILING JOIST NOT FURTHER FROM THE FACE OF THE SUPPORT THAN THE
DEPTH OF THE MEMBER. HOLES BORED IN RAFTERS OR CEILING JOISTS
SHALL NOT BE WITHIN 2-1/2 INCHES OF THE TOP AND BOTTOM AND THEIR
DIAMETER SHALL NOT EXCEED 1/4 THE DEPTH OF THE MEMBER.

C. WALLS MAXIMUM OF 2 1/4" DIAMETER NEATLY BORED HOLE MAY BE PLACED IN THE
CENTER OF ALL BEARING 2x6 STUDS WITH NO ADDITIONAL REINFORCEMENT
REQUIRED. REF. SHEET SXXX FOR ADDITIONAL INFORMATION ON STUDS AND
POSTS

16. ALL NAILS FOR STRUCTURAL WORK SHALL BE COMMON WIRE NAILS UNLESS NOTED OR DETAILED 
OTHERWISE MEETING ASTM F1667. HOLES SHALL BE PRE-DRILLED WHERE NECESSARY TO PREVENT
SPLITTING. NAILS SHALL HAVE THE MINIMUM PROPERTIES SPECIFIED IN THE TABLE BELOW:
NAIL TYPE SHANK DIA. - INCHES MIN. PENETRATION - INCHES MIN. BENDING YIELD STRENGTH (PSI)
       6d 0.113       1.13 100,000
       8d 0.131       1.31 100,000
      10d 0.148       1.48 90,000
      12d 0.148       1.48 90,000
      16d 0.162       1.63 90,000
      20d 0.192       1.92 80,000

17. NAILING NOT SHOWN ON THE STRUCTURAL DRAWINGS SHALL BE PER THE APPLICABLE VERSION OF THE IBC
NAILING SCHEDULE.

NAILING SCHEDULE NOTES:
1. ALL OTHER NAILING REQUIREMENTS NOT SHOWN ON DRAWINGS OR IN 

SCHEDULE ABOVE SHALL BE IN ACCORDANCE WITH 2021 INTERNATIONAL 
BUILDING CODE.

2. POWER DRIVEN OR PNEUMATIC NAILS OTHER THAN COMMON NAILS MAY 
BE USED IF DATA IS SUBMITTED TO THE  ARCHITECT/ENGINEER FOR 
APPROVAL PRIOR TO USE.

3. MINIMUM NAIL LENGTHS SHALL BE SUFFICIENT TO ACHIEVE MINIMUM 
PENETRATION INTO MAIN MEMBER AS NOTED IN SCHEDULE ON NOTE #16.
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MASONRY NOTES:
1. ALL MASONRY WORK SHALL BE IN COMPLIANCE WITH ACI 530, "BUILDING CODE REQUIREMENTS FOR MASONRY 

CONSTRUCTION" AND ACI 530.1 "SPECIFICATIONS FOR MASONRY CONSTRUCTION."

2. HOLLOW LOAD BEARING CONCRETE BLOCK SHALL CONFORM TO ASTM C90, TYPE 1, NORMAL WEIGHT.  BLOCK UNITS SHALL BE 
TWO CELL, 50% SOLID WITH A MINIMUM NET AREA COMPRESSIVE STRENGTH OF 1900 PSI.

3. SPECIFIED MASONRY DESIGN COMPRESSIVE STRENGTH, f'm = 1500 PSI.

4. MORTAR SHALL CONFORM TO ASTM C270, TYPE S.  MINIMUM COMPRESSIVE STRENGTH SHALL BE 1800 PSI AT 28 DAYS.

5. GROUT SHALL CONFORM TO ASTM C476 WITH A MINIMUM COMPRESSIVE STRENGTH OF 3000 PSI AT 28 DAYS.

6. REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60, DEFORMED BARS.

7. HORIZONTAL JOINT REINFORCEMENT SHALL BE LADDER TYPE, STANDARD CLASS, MILL GALVANIZED WITH 9 GAGE SIDE RODS 
AND 9 GAGE CROSS RODS.  HORIZONTAL JOINT REINFORCEMENT SHALL BE PROVIDED AT EVERY OTHER HORIZONTAL JOINT 
UNLESS NOTED OTHERWISE.  WHERE JOINT REINFORCEMENT IS SPLICED PROVIDE 12" MINIMUM LAP, INCLUDING CORNERS 
AND TEES.  PREFABRICATED CORNERS AND TEES SHALL BE USED AT ALL WALL INTERSECTIONS.

8. PROVIDE CONTROL JOINTS IN CONCRETE MASONRY WALLS AS INDICATED OR, IF NOT INDICATED, AT A MAXIMUM SPACING OF 
25' ON CENTER.

9. HOLLOW CONCRETE UNITS SHALL BE LAID IN RUNNING BOND UNLESS NOTED OTHERWISE.  PROVIDE FULL MORTAR 
COVERAGE ON HORIZONTAL AND VERTICAL FACES.  EXPOSED JOINTS SHALL BE TOOLED CONCAVE, UNEXPOSED JOINTS 
SHALL BE STRUCK FLUSH.

10. CORNER BLOCKS AND END BLOCKS SHALL BE USED TO FINISH ALL 90 DEGREE CORNERS SAND WALL OPENINGS.

11. ALL BOND BEAM BLOCKS SHALL BE KNOCK-OUT TYPE BLOCKS.  41/2" MINIMUM GROUT MESH SHALL BE USED UNDER BOND 
BEAMS TO CONFINE GROUT FROM HOLLOW CORES.

12. GROUTING:
A. CELLS THAT ARE TO BE GROUTED SOLID SHALL BE ALIGNED TO MAINTAIN A CLEAR, UNOBSTRUCTED, CONTINUOUS 

VERTICAL CELL.  PROVIDE CLEANOUTS IN THE BOTTOM COURSE OF MASONRY FOR EACH GROUT POUR, AT EACH 
VERTICAL BAR.

B. GROUT SOLID ALL CELLS CONTAINING REINFORCING BARS OR OTHER ATTACHMENTS.

C. GROUT SOLID (3) CELLS MINIMUM BELOW LINTELS AND STEEL BEAMS BEARING ON MASONRY.

D. LOW LIFT GROUTS SHALL NOT EXCEED 5 FEET. GROUT POUR HEIGHT SHALL NOT EXCEED 10 FEET. PROVIDE 
CLEANOUTS IN THE BOTTOM COURSE OF MASONRY FOR EACH GROUT POUR, WHEN GROUT POUR EXCEEDS 5 FEET.

E. HIGH LIFT GROUTS SHALL NOT EXCEED 12'-8" AND THE FOLLOWING CONDITIONS MUST BE MET:
a. THE MASONRY MUST CURE FOR AT LEAST FOUR HOURS.
b. THE GROUT SLUMP MUST BE MAINTAINED BETWEEN 10 AND 11 INCHES.
c. THE WALL CANNOT CONTAIN INTERMEDIATE BOND BEAMS BETWEEN THE TOP AND BOTTOM OF THE POUR 

HEIGHT.

F. GROUTING SHALL BE STOPPED 11/2" BELOW THE TOP OF A COURSE TO FORM A KEY AT THE JOINT.

G. GROUTING OF MASONRY BEAMS OR LINTELS SHALL BE DONE IN ONE CONTINUOUS OPERATION.

13. MASONRY LINTELS:
A. PROVIDE A MINIMUM OF 8" BEARING AT EACH END OF EACH LINTEL.  KNOCK-OUT SHALL BE PROVIDED.  USE LINTEL-

TYPE BLOCKS ONLY AT OPENINGS.

B. EXTEND BOTTOM BARS 24" BEYOND THE OPENING FOR #4 & #5 BARS AND 30" BEYOND THE OPENING FOR #6.

14. REINFORCING:
A. VERTICAL REINFORCING SHALL BE PLACED AT EACH JAMB OF EACH WALL OPENING, AT EACH WALL END, AT EACH SIDE 

OF WALL CONTROL JOINT, AT EACH WALL INTERSECTION. 

B. SPLICED REINFORCING SHALL BE LAPPED 48 BAR DIAMETERS OR AS SHOWN ON DRAWINGS, WHICHEVER IS GREATER.

C. VERTICAL REINFORCING BARS SHALL HAVE A MINIMUM CLEARANCE OF 3/4" FROM MASONRY AND SHALL BE HELD IN 
POSITION TOP AND BOTTOM AND AT INTERVALS NOT EXCEEDING FOUR (4) FEET.

D. FOUNDATION DOWELS MAY BE SLOPED NO MORE THAN 1h:6v TO ALIGN WITH WALL CAVITIES OR VERTICAL CMU CORES.  
PROVIDE DOWELS TO MATCH WALL REINFORCEMENT SIZE AND SPACING, UNLESS OTHERWISE NOTED ON THE 
DRAWINGS.

E. LOCATE ALL VERTICAL REINFORCEMENT CENTERED IN THE WALL UNLESS OTHERWISE DETAILED.

F. WHERE BOND BEAMS ARE DISCONTINUOUS, EXTEND REINFORCEMENT 48 BAR DIAMETERS BEYOND THE SPECIFIED 
TERMINATION.

G. WHERE BOND BEAMS ARE REQUIRED TO STEP BY 4"-12" VERTICALLY, REMOVE MASONRY AS REQUIRED TO MAINTAIN 
CONTINUITY OF REINFORCEMENT @ A SLOPE = 6 UNITS HORIZONTAL TO 1 UNIT VERTICAL.

15. FIELD PENETRATIONS THROUGH BLOCK WALLS SHALL NOT BE MADE THROUGH BOND BEAMS, LINTELS OR GROUTED CELLS.

16. DRAWINGS INDICATE DOWELS FOR SECURING REINFORCEMENT IN STRUCTURAL WALLS TO BE CAST IN CONCRETE. POST-
INSTALLED DOWELS ARE ACCEPTABLE AS A SUBSTITUTION WHEN APPROVED BY THE STRUCTURAL ENGINEER OF RECORD, 
SUBJECT TO THE FOLLOWING REQUIREMENTS:

A. REQUIRED HOLE SIZE FOR "UNIFORM VERTICAL REINFORCEMENT" SHALL BE AS FOLLOWS:

a. #4 5/8"∅x4 1/4"

b. #5 3/4"∅x5 1/4"

B. REQUIRED HOLE SIZE FOR "JAMB REINFORCEMENT" SHALL BE AS FOLLOWS:

a. #4 5/8"∅x6 1/4"

b. #5 3/4"∅x8"

C. SET BARS IN EPOXY INJECTION ADHESIVE HILTI HIT-RE 500 OR AN APPROVED EQUAL. COMPLY WITH MANUFACTURER'S 
SPECIFICATIONS FOR PREPARATION & PLACEMENT REQUIREMENTS.
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6"x16" DEEP CMU LINTEL 
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LINTEL w/ (1) #5 BAR

1

S303

SIMPSON MBHU3.56 
BEAM HANGER
w/ (2) 3/4"x5" TITEN 
HDs TO CMU

(2) 2x6 JACK STUDS AND 
(2)2x6 KING STUDS

(N) L8x6x1/2 LINTEL

1

S300

1

S302

1

S200

1
' -

 0
"

1
' -

 0
"

9
"

(N) 6" CMU 
BEARING 
WALL

2x6 @16" O.C. 
BEARING WALL

(E) 6" CMU 
BEARING 
WALL

(E) 6" CMU 
BEARING 
WALL

(E) 6" CMU 
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SCALE:   1/4" = 1'-0"S101

2 ROOF FRAMING PLAN
SCALE:   1/4" = 1'-0"S101

1 SLAB PLAN
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SCALE:   3/4" = 1'-0"S200

1 STRUCTURAL FRONT ELEVATION
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TYPICAL BASEPLATE
SCALE:   1 1/2" = 1'-0"

TYPICAL STEEL COLUMN BASEPLATE CONNECTION



FIRST FLOOR
0' - 0"

ROOF
9' - 9 1/8"

TOP OF FOOTING
-5' - 1"

BTM OF (E)
FOOTING

-5' - 9"

1
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SIMPSON HM9KT @ EA TRUSS

(N) 6" CMU BOND BEAM w/ (1) #5 AT 
TOP BETWEEN (E) DF TIMBER 
BEAMS. DEPTH TO SPAN FROM 
TOP OF (E) CMU TO BTM OF TRUSS 
BEARING. IF CMU ALREADY EXISTS 
BETWEEN (E) WOOD BEAMS, 
CONFIRM CMU IS SOLID GROUTED 
AND REINFORCED PRIOR TO 
PLACING TRUSSES

SIMPSON HM9KT @ EA TRUSS

(E) CMU BOND BEAM
VERIFY CONDITION AND EXTENTS 
PRIOR TO PLACING (N) WOOD TRUSSES

(N) 2x SUPPORT FOR (E) 3" TECTUM INSULATED PANELS

(E) 3" TECTUM INSULATED ROOF PANELS

2x6 @16" O.C. 
BEARING WALL

6" CMU BEARING WALL w/ #5s @32" O.C.

CONTINUOUS 6" CMU 
BOND BEAM @ TOP OF 
WALL w/ (1) #5 BAR

WOOD ROOF TRUSS
SEE PLAN

2
' -

 1
0

 1
/2

"

8
" 

H
E

E
L
 H

E
IG

H
T

SIMPSON H2.5A @ EA TRUSS

½"x5" TAPCON+ SCREW 
ANCHOR W/ SIMPSON 
BPS1/2-3 AND STANDARD 
1/2"Ø CUT WASHER, TYPICAL

#5 @32" O.C. VERT 
DOWELS

4" SLAB w/ 
WWF 6x6 - W4.0xW4.0
OVER 10 MIL VAPOR BARRIER
AND MIN 6" STRUCTURAL BACK FILL

(E) 4x16 DF BEAM

(E) 8" 
FOUNDATION 
WALL

(E) 6" CMU 
BEARING WALL

BTM OF (N)
FOOTING

-6' - 0"

V.I.F.

35' - 1"

2x BLOCKING BETWEEN TRUSSES

2x BLOCKING BETWEEN TRUSSES

6"x16" DEEP CMU LINTEL w/ (2) #
5 BARS AT BTM AND (1) #5 BAR 
AT TOP

1

S303

SIMPSON HM9KT @ EA TRUSS

(E) 6x16 DF BEAM

(E) 2x6 ROOF PURLINS

(3) #5 HORIZ. CONT.
TYP THICKENED SLAB 
FOOTINGS

4
"

8
"

TYP

2' - 0"

INSIDE BARS EXTEND 30 
BAR DIA. AND BEND INTO 
CORNER

OUTSIDE BARS EXTEND
AROUND CORNER

30 BAR DIA. LAP

HORIZ JOINT 
REINFORCEMENT 
@16" O.C.

30 BAR DIA. LAP
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1 STRUCTURAL SECTION 1

SCALE:   3/4" = 1'-0"

CORNER BOND BEAM DETAIL
SCALE:   3/4" = 1'-0"

HORIZ JOINT REINFORCEMENT
SCALE:   3/4" = 1'-0"

INTERSECTING BOND BEAM DETAIL



FIRST FLOOR
0' - 0"

ROOF
9' - 9 1/8"

TOP OF FOOTING
-5' - 1"

BTM OF (E)
FOOTING

-5' - 9"

1

S302

BTM OF (N)
FOOTING

-6' - 0"

6" CMU BEARING WALL w/ #5s @32" O.C.

CONTINUOUS 6" CMU 
BOND BEAM @ TOP OF 
WALL w/ (1) #5 BAR

WOOD ROOF TRUSS
SEE PLAN

(E) 4x16 DF BEAM

V.I.F.

35' - 1"

SOLID GROUT 
BELOW (N) 
LINTEL 
BEARING
TYP

(N) L8x6x1/2 LINTEL

BEARING
8" MIN

SPLICE IN (N) CUT 
CMU BLOCKS AS 
REQUIRED TO 
FINISH OPENING IN 
EXISTING CMU 
WALL

(N) 6"x8" DEEP CMU 
LINTEL w/ (1) #5 BAR

BEARING
8" MIN

SPLICE IN (N) CUT 
CMU BLOCKS AS 
REQUIRED TO END 
OF EXISTING CMU 
WALL

SEE 
FOR FOUNDATION 
INFORMATION

1/S300

SEE 
FOR WALL FRAMING 
INFORMATION

1/S300

SEE 
FOR TRUSS CONNECTION 
INFORMATION

1/S300

2

S301

1

S303

2

S301

FIRST FLOOR
0' - 0"

6
" 

E
M

B
E

D

#5 VERT. DOWELS DRILL AND 
EPOXY WITH HILTI HIT HY200 
INTO (E) FOUNDATION WALL 
w/ 6" EMBED
TO MATCH TYP CMU REINF. 
SPACING

6" CMU BEARING WALL w/ #5s 
@32" O.C.

(E) FOUNDATION WALL
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FIRST FLOOR
0' - 0"

ROOF
9' - 9 1/8"

TOP OF FOOTING
-5' - 1"

BTM OF (E)
FOOTING

-5' - 9"

1

S300

1/2"Ø SIMPSON STRONG BOLT 2 
WEDGE ANCHOR @32" O.C. w/ 3 
1/2" EMBED w/ 0.299x3"x3" PLATE 
WASHER BELOW STANDARD 
CUT WASHER

2x10 NAILER w/ 1/2"Ø SIMPSON 
STRONG BOLT 2 WEDGE 
ANCHOR @32" O.C. w/ 3 1/2" 
EMBED w/ 0.299x3"x3" PLATE 
WASHER BELOW STANDARD 
CUT WASHER

2x6 SOFFIT 
FRAMING @24" O.C.

DOUBLE 
GIRDER TRUSS

2x OUT RIGGERS 
SEE PLAN WOOD ROOF 

TRUSSES
SEE PLAN

(2) SIMPSON A34 @ 
EA OUTRIGGER (1 
EA SIDE)

SIMPSON H2.5A @ 
EA OUTRIGGER

SIMPSON A34 @ 24" 
O.C. TRUSS TO 
BEARING PLATE 2x6 BEARING PL

BRICK VENEER
BY OTHERS

4"
8"

4" 1' - 0" 4"

1' - 8"

BOTTOM OF (N) 
FOOTING MUST 
BE 6'-0" BELOW 
FINISHED 
GRADE

(2)2x8 HEADER

BTM OF (N)
FOOTING

-6' - 0"

1

S301

(E) 6" CMU WALL

(4) 10d NAILS

(4) 10d NAILS

(2) SIMPSON A34 @ EA 
SOFFIT FRAMING END
(1 EA SIDE)

(2) SIMPSON A34 @ EA 
SOFFIT FRAMING END
(1 EA SIDE)

16" SOLID GROUTED 
BOND BEAM w/ (1) #5 
BAR TOP AND BTM

2x6 KICKER @ 
24" O.C.

CUT ENDS OF (E) 
TIMBER BEAMS FLUSH 
WITH CMU WALL

1
1
"
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FIRST FLOOR
0' - 0"

ROOF
9' - 9 1/8"

TOP OF FOOTING
-5' - 1"

BTM OF (E)
FOOTING

-5' - 9"

1

S300

BTM OF (N)
FOOTING

-6' - 0"

1

S301

2x8 LEDGER w/ (2) SIMPSON 
SDWS22500DB @24" O.C.

SEE
FOR MORE 
INFORMATION

WOOD ROOF 
TRUSSES
SEE PLAN

WOOD HEADER
SEE PLAN

8" 8" 4"

1' - 8"

BOTTOM OF (N) 
FOOTING MUST 
BE 6'-0" BELOW 
FINISHED 
GRADE

1
1
"

1/2"Ø SIMPSON STRONG BOLT 2 
WEDGE ANCHOR @32" O.C. w/ 3 
1/2" EMBED w/ 0.299x3"x3" PLATE 
WASHER BELOW STANDARD 
CUT WASHER

2x4 BLOCKING @ 
32" O.C.

SIMPSON A34 @ 24" 
O.C. BLOCKING TO 
PLATE

(3) 8d TOENAILS 
BLOCKING TO 
TRUSS

1/S302

(N) L8x6x1/2 
LINTEL

(E) CMU BOND 
BEAM

2x6 @16" O.C. 

COTNRACTOR TO PROVIDE 
TEMPORARY ROOF FRAMING 
SUPPORT THROUGH 
PALCEMENT OF NEW 
OPENINGS IN EXISTING 
WALLS

(3) #5 HORIZ. CONT.
TYP THICKENED SLAB 
FOOTINGS
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AC ABOVE CEILING
AD ACCESS DOOR 
AD AREA DRAIN 
ADA AMERICANS WITH DISABILITIES ACT
AFF ABOVE FINISHED FLOOR 
AP ACCESS PANEL
ATC AUTOMATIC TEMPERATURE CONTROL 
AV AIR VENT 
BFP BACK FLOW PREVENTER 
BOP BOTTOM OF PIPE 
CD CONDENSATE
CFCI CONTRACTOR FURNISHED CONTRACTOR      

INSTALLED 
CFF CAPPED FOR FUTURE 
CFH CUBIC FEET PER HOUR 
CO CLEAN OUT 
COND CONDENSATE
CONT CONTINUATION 
COORD COORDINATION 
CSS CLINIC SERVICE SINK 
CTE CONNECT TO EXISTING 
CU COPPER 
CW COLD WATER
DC DOUBLE CONTAINED 
DCO DANDY CLEANOUT 
DCV DOUBLE CHECK VAVLE 
DDC DIRECT DIGITAL CONTROL 
DF DRINKING FOUNTAIN 
DFU DRINKING FIXTURE UNIT 
DIA DIAMETER 
DIC DOWN IN CHASE 
DIW DOWN IN WALL 
DN DOWN 
DS DOWNSPOUT 
DT DROP AND TRANSITION 
DWH DOMESTIC WATER HEATER 
ERV ENERGY RECOVERY VENTILATORS
ELEV ELEVATOR
ETR EXISTING TO REMAIN 
EWC ELECTRIC WATER COOLER
EX EXAMPLE 
F FURNACE
FBO FURNISHED BY OWNER 
FC FIELD CONNECT 
FCO FLOOR CLEAN OUT 
FLR FLOOR
FD FLOOR DRAIN 
FFD FUNNEL FLOOR DRAIN 
FG FIBERGLASS 
FRHB FREEZE RESISTANT HOSE BIB 
FS FLOW SWITCH 
FU FIXTURE UNIT 
G GAS
GAL GALLON
G.C.  GENERAL CONTRACTOR 
GPF GALLONS PER FLUSH
GPM GALLONS PER MINUTE 
GVTR GREASE VENT THROUGH ROOF
GW GREASE WASTE 
HB HOSE BIB 
HC HANDICAPPED ACCESSIBLE
HRU HEAT RECOVERY UNIT 
HTR HEATER 
HW HOT WATER
HX HEAT EXCHANGER 
IN INCHES
INV INVERT
IAW IN ACCORDANCE WITH IN WG INCHES WATER 

GAUGE
IWFD INDIRECT WASTE FUNNEL DRAIN 
IW, ID INDIRECT WASTE
LP LIQUEFIED PROPANE
L, LAV LAVATORY 
JS JANITOR'S SINK 
MAU MAKEUP AIR UNIT 
MAX.  MAXIMUM 
MBH 1000 BTU/HR 
MC MECHANICAL CONTRACTOR 
MIN.  MINIMUM 
MPV MULTI-PURPOSE VALVE 
MSB MOP SERVICE SINK 
MTD MOUNTED
MV MIXING VALVE 
NC NORMALLY CLOSED 
NG NATURAL GAS
NO NORMALLY OPEN 
NIC NOT IN CONTRACT
NPW NON-POTABLE WATER 
NTS NOT TO SCALE 
OFCI OWNER FURNISHED CONTRACTOR INSTALLED 
PC PLUMBING CONTRACTOR
PDI PUMBING & DRAINAGE INSTITUTE 
PLUMB PLUMBING
PP POLYPROPYLENE 
PPE PREPURCHASED EQUIPMENT 
PRS PRESSURE REDUCING STATION 
PRV PRESSURE REDUCING VAVLE 
PSI POUNDS PER SQUARE INCH
RD ROOF DRAIN 
RDOF ROOF DRAIN OVERFLOW
RHW RECIRCULATION HOT WATER
RPZ REDUCE PRESSURE ZONE BFP 
RV RELIEF VALVE
S SANITARY
SAN SANITARY 
SCV SELF CONTAINED VALVE 
SD STORM DRAIN 
SH SHOWER 
SK SINK
SQ. FT.  CALCULATED SURFACE AREA OF ROOF. 

ADJACENT WALLS. ETC.  
SS STAINLES STEEL 
ST STORM
T&P TEMPERATURE & PRESSURE RELIEF VALVE
TE TEMPERATURE ELEMENT 
TMV THERMOSTATIC MIXING VALVE 
TOP TOP OF PIPE 
TP TRAP PRIMER 
TYP. TYPICAL 
UIC UP IN CHASE 
UIW UP IN WALL 
U.O.N.  UNLESS OTHERWISE NOTED 
UR URINAL 
UV UNIT VENTILATOR
V VENT 
VB VACUUM BREAKER 
VCFF VALVED AND CAPPED FOR FUTURE 
VFD VARIABLE FEQUENCY DRIVE 
VIF VERIFY IN FIELD
VOL VOLUME 
VTR VENT THRU ROOF 
W WASTE
W/ WITH 
WC WATER CLOSET 
W&V WASTE AND VENT
WCO WALL CLEAN OUT 
WFU WATER FIXTURE UNITS 
WH WALL HYDRANT 
WHA WATER HAMMER ARRESTOR
W&T WASTE AND TRAP 
ZVB ZONE VALVE BOX

ABBREVIATIONS PIPING SYMBOLS

TRAP PRIMER

TRAP PRIMER (BELOW SLAB)

CONDENSATE DRAIN

TP

TP

GAS PIPING

KITCHEN SANITARY TO GREASE INTERCEPTOR

KITCHEN SANITARY TO GREASE INTERCEPTOR  (UNDER SLAB)

SANITARY

SANITARY (BELOW SLAB)

SANITARY VENT

CD

G

KS

KS

S

S

SANITARY VENT (BELOW SLAB)

STORM WATER

STORM WATER (BELOW SLAB)

STORM WATER OVERFLOW

STORM WATER OVERFLOW (BELOW SLAB)

PUMPED DISCHARGE

V

V

ST

ST

STOF

STOF

PD

4

P101

DETAIL NUMBER

SHEET NUMBER WHERE DETAIL IS LOCATED

MISCELLANEOUS SYMBOLS

CONNECT NEW TO EXISTING

LIMITS OF DEMOLITION

REVISION NUMBER1

PLUMBING EQUIPMENT ABBREVIATIONS 
(REFER TO PLUMBING SCHEDULE SHEET FOR INFORMATION)

PET EXPANSION TANK
DWH DOMESTIC WATER HEATER
RP RECIRCULATION PUMP
MV THERMOSTATIC MIXING VALVE

PLUMBING FIXTURES ABBREVIATIONS
(REFER TO PLUMBING FIXTURE SCHEDULE SHEET FOR INFORMATION)

BF BOTTLE FILLER
FD FLOOR DRAIN
FCO FLOOR CLEANOUT
FPHB FREEZEPROOF HOSE BIBB
LV LAVATORY
MB MOP BASIN
SH SHOWER
SK SINK
TP TRAP PRIMER
UR URINAL
WB WALL BOX
WC WATER CLOSET

EXISTING EQUIPMENT LEGEND
(E) EXISTING TO REMAIN 
(R) EXISTING TO BE DISCONNECTED AND REMOVED 
(RL) EXISTING TO BE DISCONNECTED AND RELOCATED 
(ER) EXISTING IN NEW LOCATION 
(RP) EXISTING TO BE REPLACED 

S

M

PIPING SYMBOLS

UNION

PIPE ANCHOR

PIPE GUIDE OR SLEEVES

PIPE ELBOW TURNED DOWN

PIPE ELBOW TURNED UP

PIPE TEE DOWN

PIPE TEE UP

PIPE PITCHES DOWN

GENERIC VALVE, SEE SPECIFICATIONS FOR TYPE

GATE VALVE

BALL VALVE

BUTTERFLY VALVE (MANUAL)

2-WAY CONTROL VALVE

3-WAY CONTROL VALVE

CALIBRATED BALANCING VALVE (CIRCUIT SETTER)

AUTOMATIC FLOW CONTROL VALVE

CHECK VALVE

BACK FLOW PREVENTER

GLOBE VALVE

NEEDLE VALVE

PLUG VALVE

SOLENOID VALVE

PRESSURE REDUCING OR REGULATING VALVE

PRESSURE RELIEF VALVE

STRAINER

STRAINER WITH BLOWDOWN

MANUAL AIR VENT

AUTOMATIC AIR VENT

PRESSURE GAUGE AND COCK

THERMOMETER AND WELL

TEMPERATURE & PRESSURE TAP (PETE'S PLUG)

HOSE END DRAIN VALVE WITH CAP

FLEXIBLE PIPE CONNECTOR

EXPANSION JOINT

CONCENTRIC REDUCER/INCREASER

ECCENTRIC REDUCER/INCREASER

VACUUM BREAKER

PUMP

P-TRAP (W&T)

DIRECTION OF FLOW

PIPE BREAK

PIPE CAP

HOSE BIBB

CLEAN OUT

WATER METER

CO

OS&Y VALVE

WATER HAMMER ARRESTOR

PLUMBING NOTES

EXISTING PIPING TO REMAIN

EXISTING PIPING TO BE REMOVED

DOMESTIC COLD WATER

DOMESTIC COLD WATER (BELOW SLAB)

DOMESTIC HOT WATER

DOMESTIC HOT WATER (BELOW SLAB)

DOMESTIC RECIRCULATION HOT WATER

(E)

(R)

CW

CW

HW

HW

RHW

1. ALL PLUMBING GENERAL NOTES, SYMBOLS, LISTS AND DETAILS ARE TO BE 
CONSIDERED AS APPLICABLE TO ALL PLUMBING DRAWINGS FOR THIS 
PROJECT.

2. OBTAIN ALL PERMITS AND APPROVALS TO PERFORM THE WORK.

3. PLUMBING CONTRACTOR SHALL REPORT ASBESTOS TO GENERAL 
CONTRACTOR.

4. SAFETY CONFINED SPACE WORK: THE CONTRACTOR IS RESPONSIBLE TO 
PROVIDE TEMPORARY LIGHTING, VENTILATION, EMERGENCY EXTRACTION 
EQUIPMENT, ETC. FOR ALL WORK WITHIN CONFINED SPACE (IF 
APPLICABLE).

5. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE AND EXACT LOCATIONS 
AND  ARRANGEMENTS OF EXISTING AND NEW EQUIPMENT, DUCTWORK, 
PIPING AND OTHER COMPONENTS SHALL BE DETERMINED IN THE FIELD 
WITH DUE CONSIDERATION OF STRUCTURAL, ELECTRICAL AND 
ARCHITECTURAL SYSTEM. EXISTING STRUCTURAL SYSTEMS SHALL NOT 
BE MODIFIED WITHOUT THE EXPRESS PERMISSION OF THE ENGINEER.

6. THE CONTRACTOR SHALL VISIT THE SITE, BECOME FAMILIAR WITH THE 
EXISTING FIELD CONDITIONS, AND MAKE THEIR OWN ESTIMATE OF THE 
DIFFICULTIES IN EXECUTING THE WORK PRIOR TO SUBMITTING ITS BID. NO 
COMPENSATION WILL BE AWARDED TO THE CONTRACTOR BASED ON A 
CLAIM OF LACK OF  KNOWLEDGE OF EXISTING FIELD CONDITIONS.

7. REVIEW PROTOCOL AND PROCEDURES WITH FACILITY OWNERS AND 
OPERATORS PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL BE 
RESPONSIBLE FOR MAINTAINING BUILDING OWNER'S PROTOCOL AND 
PROCEDURES BY ITS EMPLOYEES AND SUB-CONTRACTORS.

8. ALL WORK SHALL BE IN ACCORDANCE WITH THE INTERNATIONAL BUILDING 
CODE, THE ACCEPTED PLUMBING CODE  WITH STATE AMENDMENTS, THE 
AHJ AND THE LOCAL PLUMBING INSPECTOR.

9. IF REQUIRED THE PROJECT SHALL BE PHASED IN ACCORDANCE WITH THE 
APPROVED  PHASING PLAN. THE CONTRACTOR SHALL OBTAIN APPROVAL 
FOR THE SEQUENCING AND TIMING OF OPERATIONS PRIOR TO 
COMMENCING WORK. SEE SPECIFICATIONS.

10. CONTRACTOR IS TO MAINTAIN SERVICE TO ROOMS OUTSIDE THE 
PROJECT SCOPE OF WORK AND PHASING SCHEDULE. IF INTERRUPTION OF 
SERVICE IS REQUIRED COORDINATE SHUTDOWN WITH PROJECT 
ENGINEER AND OWNER.

11. THE CONTRACTOR SHALL VERIFY SHUTDOWN AND ISOLATION VALVE 
LOCATIONS. THE CONTRACTOR SHALL COORDINATE ALL SHUTDOWN 
WORK WITH THE FACILITY OWNER AND OPERATOR.

12. CARE SHALL BE TAKEN BY THE CONTRACTOR TO PROTECT EXISTING  
SYSTEMS AND SURFACES TO REMAIN. RESTORE DAMAGED AREAS THAT 
ARE BEYOND THE SCOPE OF THIS CONTRACT TO THEIR ORIGINAL 
CONDITION.

13. WHERE INDICATED ON THE DRAWINGS, REMOVE OR RELOCATE EXISTING 
COMPONENTS AS REQUIRED TO ACCOMMODATE THE NEW WORK. 
REMOVALS SHALL INCLUDE ALL ASSOCIATED OFF-SITE DISPOSAL COSTS.

14. PIPING AND EQUIPMENT ARE NOT COMPLETELY DETAILED ON THE 
DIAGRAMS AND ELEVATIONS PROVIDED ON THE DRAWINGS ARE 
APPROXIMATE. THE DISTRIBUTION IS INTENDED AS A GENERAL ROUTING 
ONLY, BUT DOES ILLUSTRATE THE DESIRED LOCATION. THE CONTRACTOR 
SHALL AVOID INTERFERENCES WITH OTHER EQUIPMENT AND THE WORK 
OF OTHER DISCIPLINES.

15. NOT ALL VALVES, INSTRUMENTS AND CONTROLS ARE SHOWN IN THE PLAN 
VIEWS. INSTALL PIPING AND VALVES AS SHOWN ON PIPING DIAGRAMS AND 
DETAILS.  SEE DETAILS, PIPING DIAGRAMS AND MANUFACTURER'S 
RECOMMENDATIONS FOR ADDITIONAL VALVES & FITTINGS NECESSARY 
FOR COMPLETE PIPING SYSTEM. 

16. DRAWINGS OF REVISED PIPING ARRANGEMENTS SHALL BE SUBMITTED IF 
ITEMS ARE NOT SHOWN ON THE DRAWINGS. REVISIONS SHALL BE 
SUBJECT TO REVIEW AND APPROVAL BY THE ENGINEER PRIOR TO 
COMMENCEMENT OF THE CHANGES.

17. COORDINATE REMOVALS AND RELOCATION'S INCLUDING SELECTIVE 
CUTTING AND PENETRATIONS WITH ARCHITECTURAL, MECHANICAL 
STRUCTURAL AND ELECTRICAL CONTRACTORS.

18. FIELD VERIFY EXISTING EQUIPMENT AND PIPING PRIOR TO REMOVAL OR 
REUSE. CONFIRM WITH PROJECT ENGINEER THAT ALL EQUIPMENT AND 
PIPING DESIGNATED TO BE REMOVED IS NO LONGER IN SERVICE PRIOR TO 
ITS REMOVAL. PROJECT ENGINEER SHALL HAVE FIRST RIGHT OF REFUSAL 
ON ALL DEMO'D EQUIPMENT.

19. EXISTING EQUIPMENT AND PIPING TO REMAIN IN SERVICE SHALL BE 
INSPECTED. REPORT INOPERABLE EQUIPMENT TO PROJECT ENGINEER.

20. ALL UNUSED (ABANDONED), PIPING AND EQUIPMENT INDICATED TO BE 
REMOVED SHALL BE REMOVED AND CAPPED.

21. TIE-IN POINT LOCATIONS ARE APPROXIMATE.  CONTRACTOR SHALL 
DETERMINE EXACT LOCATIONS IN THE FIELD BASED ON EXISTING 
CONDITIONS.

22. COORDINATE THE LOCATIONS OF ALL WALL MOUNTED EQUIPMENT WITH 
FINAL EQUIPMENT/FURNITURE LAYOUT.

23. INTENT OF PROJECT IS FOR NEW MATERIALS AND COMPONENTS TO 
MATCH EXISTING.  ALL MATERIALS SHALL BE APPROVED BY THE FACILITY 
OWNERS AND OPERATORS.

24. EQUIPMENT SCHEDULED IS THE BASIS OF DESIGN, OR APPROVED EQUAL.

25. COORDINATE ELECTRICAL POWER REQUIREMENTS FOR ALL MOTORS.

26. COORDINATE WITH OWNER FURNISHED EQUIPMENT AND SYSTEMS.

27. PLUMBING CONTRACTOR SHALL PROVIDE ALL SUPPLEMENTARY 
STRUCTURAL SUPPORTS, ANGLE IRON, PLATES, ROD, ETC. AS NECESSARY 
FOR PROPER INSTALLATION OF PIPING, EQUIPMENT, AND ACCESSORIES.

28. CONTRACTOR SHALL BE RESPONSIBLE FOR SIZING SUPPORTS, STRUT 
RACKS, TRAPEZE STEEL, PIPE SUPPORT COMPONENTS, ETC.AT THE END 
OF EACH WORKING DAY, THE CONSTRUCTION SITE SHALL BE LEFT IN A 
CLEAN AND NEAT CONDITION.

29. INSTALL EQUIPMENT IN ACCORDANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS AND GOOD PRACTICE NORMAL TO THE TRADE. 
INSTALLATION SHALL INCLUDE PROVISIONS FOR ACCESS TO NORMAL 
MAINTENANCE ITEMS. PROVIDE ADEQUATE STRUCTURAL SUPPORTS AND 
SECURE MOUNTING METHODS WITH PROVISIONS FOR VIBRATION 
ISOLATION AND EXPANSION WHERE REQUIRED.

30. COORDINATE ALL PENETRATIONS WITH GENERAL CONTRACTOR. SEE 
ARCHITECTURAL DRAWINGS FOR PENETRATION DETAILS. PLUMBING 
CONTRACTOR SHALL PROVIDE FLASHING AND COUNTER FLASHING FOR 
ROOF PENETRATIONS AS REQUIRED.

31. CONTRACTOR TO COORDINATE ALL  WORK WITH OTHER BUILDING 
TRADES, RELOCATION OF EXISTING UTILITIES MAY BE NECESSARY TO 
ACCOMMODATE INSTALLATION OF NEW EQUIPMENT OR DUCTWORK.

32. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY AND ALL DAMAGE 
MADE BY ITS FIRM ON NEW OR EXISTING EQUIPMENT INSTALLED OR 
RELOCATED BY THEM UNDER THIS CONTRACT. THIS SHALL INCLUDE ALL 
TOUCH-UP PAINTING.

34. CONTRACTOR SHALL FIELD VERIFY ALL CLEARANCES AND DIMENSIONS.

35. PROVIDE ACCESS PANELS FOR ALL CONCEALED SHUT-OFF VALVES 
EXCEPT THOSE ABOVE SUSPENDED CEILING.

36. INFILL ALL NEW OR EXISTING ABANDONED FLOOR SLAB PENETRATIONS 
WITH GROUT, FULL THICKNESS OF SLAB. MAINTAIN  FIRE RATING. ALL 
EXISTING CONCRETE FLOORS AND CHASES ARE 2-HR FIRE RATED.

37. ALL DOMESTIC WATER SUPPLY AND DWV PIPING SHALL BE RUN ABOVE 
CEILINGS OR WITHIN PARTITIONS UNLESS OTHERWISE NOTED.

38. PLUMBING RISERS SHALL BE RUN CONCEALED WITHIN WALLS OR CHASES. 
COORDINATE WITH ARCHITECTURAL DRAWINGS.

39. SANITARY LINES SHALL SLOPE 1/4" PER FOOT UNLESS NOTED OTHERWISE.

40. COORDINATE WITH BUILDING OWNER PRIOR TO CUTTING OR GRINDING 
FLOORS.

41. INSTALLATION SHALL PERMIT ACCESSIBILITY FOR SERVICE AND/OR 
REPLACEMENT OF EQUIPMENT PROVIDED. PROVIDE ACCESS PANELS TO 
ALLOW ACCESS TO SYSTEMS COMPONENTS THAT REQUIRE INSPECTION 
AND MAINTENANCE ACCORDING TO MANUFACTURER'S LITERATURE.

42. NEW PIPING LOCATIONS ON THE PLANS ARE DIAGRAMMATICAL. TO THE 
EXTENT POSSIBLE THE CONTRACTOR SHALL INSTALL PIPING SYSTEMS TO 
MINIMIZE RUN LENGTHS TO FIXTURES.

43. CONTRACTOR TO PROVIDE ALL MATERIALS NEEDED FOR CONSTRUCTION 
UNLESS OTHERWISE  NOTED OR DIRECTED.

44. DIELECTRIC UNIONS SHALL BE INSTALLED BETWEEN DISSIMILAR METALS 
IN SOLDERED AND THREADED PIPING SYSTEMS AND INSULATED FLANGES 
FOR WELDING SYSTEMS.

45. OPERATIONS AND MAINTENANCE MANUALS: SUBMIT ALL TESTING DATA 
AND COPIES OF APPROVED PRODUCT DATA, INCLUDING MAINTENANCE 
INFORMATION IN A TABBED, NEATLY ORGANIZED THREE RING BINDER. 
INCLUDE VALVE IDENTIFICATION CHARTS PROVIDE 3 COPIES TO THE 
OWNER.

46. PIPE IDENTIFICATION; LABELING SHALL APPEAR AT INTERVALS OF NOT 
MORE THAN 20 FEET AND AT LEAST ONCE IN EACH ROOM AND EACH 
STORY TRAVERSED BY THE PIPING SYSTEM. ALL PIPING SHALL BE 
CLEARLY IDENTIFIED SPECIFICALLY FOR TYPE OF SERVICE WITH COILED 
PLASTIC PIPE MARKERS AND FLOW DIRECTION ARROWS. LABELING 
COLOR AND SIZE SHALL BE PER OSHA SPECIFICATIONS.

47. VALVE IDENTIFICATION; PROVIDE A CIRCULAR BRASS TAG AND CHAIN ON 
EACH VALVE. TAG TO INCLUDE A DISCRETE NUMBER AND SHALL BE 
COORDINATED WITH ANY CURRENT FACILITY NUMBERING SCHEME OR 
STANDARD.

48. IF CONTRACT INCLUDES RENOVATION WORK WHICH TAKES PLACE IN AN 
OCCUPIED SPACE. INSTALLATIONS SHALL NOT AFFECT ONGOING 
OPERATIONS. COORDINATE HOURS AVAILABLE TO PERFORM WORK WITH 
THE OWNER AND GENERAL CONTRACTOR. 

49. PRIOR TO CONNECTING TO ANY EXISTING PIPING, CONFIRM TIE-IN 
LOCATIONS WITH THE FACILITY OWNERS AND OPERATORS.

50. INSTALL ALL NEW AND RELOCATED EXISTING COMPONENTS IN 
ACCORDANCE WITH MANUFACTURER RECOMMENDATIONS, APPLICABLE 
CODES AND STANDARDS. 

51. SEAL INTERIOR PIPE PENETRATIONS WITH FIRE SEALANT. SEAL EXTERIOR 
WALL PIPE PENETRATIONS WATER TIGHT. 

52. CUT AND PATCH SURFACES, RESTORING ORIGINAL FINISHES. 

53. ASTM E84 COMPLIANCE:  INSULATION AND OTHER MATERIALS SHALL 
COMPLY WITH THE FLAME AND SMOKE SPREAD RATINGS.

54. SUBMITTALS, PRE-CONSTRUCTION: SUBMIT CATALOG CUT SHEETS OF 
PROPOSED EQUIPMENT FOR ENGINEER REVIEW AND APPROVAL PRIOR TO 
PURCHASE AND INSTALLATION. 

55. SUBMITTALS, DURING CONSTRUCTIONS: SUBMIT COPIES OF PIPE ROUGH-
IN PRESSURE TESTS AS COMPLETED.

56. SUBMITTALS, POST CONSTRUCTION: SUBMIT COPIES OF FINAL PRESSURE 
TEST, FLUSHING AND PLUMBING DISINFECTION REPORTS. SUBMIT COPIES 
OF COMPLETED MANUFACTURER START UP REPORTS FOR EQUIPMENT. 

57. RECORD DRAWINGS; MAINTAIN A CURRENT SET OF MARKED UP 
CONSTRUCTION DRAWINGS ON SITE AT ALL TIMES. PROVIDE A 

COMPLETE SET OF THESE RECORD MARK-UPS, OR AS-BUILT. DRAWINGS 
TO THE ARCHITECT AT THE END OF THE PROJECT.

58. USE OF PIPE DOPE IS NOT ALLOWED. 

59. SEE SPECIFICATIONS FOR OTHER REQUIREMENTS.
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CONNOR SCHOOL RENOVATIONS

PLUMBING NOTES, SYMBOLS &
ABBREVIATIONS

JNB JNB JMM

P-001

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SHEET LIST - PLUMBING

P-001 PLUMBING NOTES, SYMBOLS & ABBREVIATIONS

PD101 PLUMBING DOMESTIC FIRST FLOOR PLAN DEMOLITION PLAN

P-101 DOMESTIC AND DWV PLUMBING PLANS

P-501 PLUMBING DETAILS & SCHEDULES

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM
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(E)1 1/2" CW
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" 
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W

(E
)1
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" 
C

W

(E)3/4" CW

EXISTING WATER HEATER TO BE 
REMOVED AND REPLACED, REMOVE 
VENT FLUE BACK TO CHIMNEY 
PENETRATION AND CAP

EXISTING WATER HEATER TO 
REMAIN

EXISTING MIXING VALVE TO REMAIN

(E)3/4" HW

FOS & FOR TO BE REMOVED BACK TO 
FUEL TANK CONNECTIONS IN THEIR 
ENTIRETY

REMOVE EXISTING FLOOR 
DRAIN TAILPIECE AND TRAP

(E
)4

" 
S
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SCALE:   1/4" = 1'-0"PD101

1 BASEMENT DOMESTIC PLUMBING DEMO PLAN

SCALE:   1/4" = 1'-0"PD101

2 BASEMENT DWV PLUMBING DEMO PLAN



1. SEE PLUMBING FIXTURE SCHEDULE FOR ALL FIXTURE 
CONNECTION SIZES.

2. PITCH SANITARY PIPING 1/4" PER FT UNLESS NOTED 
OTHERWISE.

3. TRAP PRIMER PIPING TO BE 1/2".

(E
)1

/2
" 

C
W

(E)1 1/2" CW

(E
)3

/4
" 

H
W

(E
)1

 1
/2

" 
C

W

(E)3/4" CW

NEW WATER HEATER IN EXISTING 
WATER HEATER LOCATION

DWH-1

1
/2

" 
C

W

1/2" CW RISE TO TP-1 
ABOVE, SEE FIRST FLOOR 
DOMESTIC PLUMBING 
PLAN FOR CONTINUATION

MAKE CONNECTION TO 
CW PIPE AS CLOSE TO 
PLUMBING FIXTURES IN 
BASEMENT AS POSSIBLE

(E
)4

" 
S

PROVIDE NEW CI P-TRAP WITH 
TRAP PRIMER CONNECTION

1/2" TP

1/2" TP

(2) 1/2" TP DROP FROM JAN. 
ROOM ABOVE, RUN TIGHT TO 
CEILING

1/2" CW FROM BASEMENT 
TO NEW TRAP PRIMER TP-1 
IN JAN. RM

TP-1

PRIVIDE SPLITTER, (2) 1/2" 
TP DROP TO BELOW 
FLOOR, SEE BASEMENT 
DWV PLAN FOR TP PIPING

BOYS     BATHROOM

113

GIRLS    BATHROOM

115

JAN

3

MOUNT TP-1 A MIN OF 2' 
AFF. SUPPLY PIPING SHALL 
RISE ABOVE PRIMER PRIOR 
TO MAKING SUPPLY 
CONNECTION

EXIST. FLOOR DRAIN TO 
REMAIN

COORDINATE EXACT LOCATION 
WITH EQUIPMENT IN ROOM
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CONNOR SCHOOL RENOVATIONS

DOMESTIC AND DWV PLUMBING PLANS

JNB JNB JMM

P-101

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SHEET PW101 GENERAL NOTES

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

SCALE:   1/4" = 1'-0"P-101

1 BASEMENT DOMESTIC PLUMBING PLAN

SCALE:   1/4" = 1'-0"P-101

2 BASEMENT DWV PLUMBING PLAN

SCALE:   1/4" = 1'-0"P-101

3 FIRST FLOOR PLUMBING PLAN



NOTES:
1. IDENTIFICATION PARAMETERS FOR USE IN BOTH PLUMBING AND MECHANICAL

PIPING SYSTEMS.
2. CONTRACTOR SHALL PLACE MINIMUM OF ONE TAG PER ROOM OR HALLWAY.

3. SEE DRAWINGS FOR PIPE TYPES.
4. SEE LEGEND AND ABBREVIATIONS FOR MORE INFORMATION.

*EXAMPLE*

3'-0" MAX

3
'-
0
" 

M
A

X
3
'-
0
" 

M
A

X

3
'-
0
" 

M
A

X

3'-0" MAX 3'-0" MAX20'-0" CENTERS

TEE OR WYE
FITTING

90° OR 45°
FITTING

PIPE MARKERS SHALL
MEET ANSI REQUIREMENTS

3'-0" MAX

DIRECTION OF FLOW ARROWS SHALL
SURROUND ENTIRE CIRCUMFERENCE
OF PIPE AND/OR INSULATION

PIPE MARKERS SHALL BE LOCATED
BEFORE AND AFTER ROLLS OR
MITERED TRANSITIONS

ON STRAIGHT PIPING, IDENTIFICATION
TAGS SHALL BE PLACED ALONG FULL
LENGTH OF PIPE ON 20'-0" CENTERS

PIPE

VALVE TAG SHALL BE
IMPRINTED WITH INDIVIDUAL
IDENTIFICATION AND LOCATED
WITHIN 6" OF CEILING

PIPE INSULATION

VALVE HANDLE EXTENSION AS
REQUIRED FOR INSULATION
THICKNESS

ISOLATION OR BRANCH  VALVE

CEILING

**

NOTES:

1. FOR MULTIPLE TRAP PRIMER
APPLICATION.  GROUP
PRIMERS TOGETHER
WHEREVER POSSIBLE.

2. PROVIDE 3/4"x1/2" THREAD

AND SWEAT FITTING WHERE
DRAIN BODY REQUIRES.

3. WHERE PIPING DROP IS NOT

EXPOSED, PROVIDE ACCESS
PANEL.

4. INSTALL VALVE AT A

MINIMUM DISTANCE ABOVE
THE FLOOR AS REQUIRED BY
TRAP PRIMER
MANUFACTURER, BUT NO

LOWER THAN 1 FOOT AFF
FOR EACH 20 FEET OF TRAP
PRIMER PIPING.

5. TRAP PRIMER PIPING TO BE
INSTALLED BELOW SLAB
SLOPED TO DRAIN.  PROVIDE
A P-TRAP WITH 1/2" PRIMER

TAP WHEN FLOOR DRAIN
PRIMER PORT IS BURIED
WITHIN THE SLAB.

FINISHED
FLOOR

DOMESTIC
COLD WATER

1/2" DROP

UNION (TYP.)

NOTE 1

N
O

T
E

 3

N
O

T
E

 4

TRAP PRIMER
VALVE

1/2" TP

FD

NOTE 5

NOTE 2
SLOPE

SLOPE
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CONNOR SCHOOL RENOVATIONS

PLUMBING DETAILS & SCHEDULES

JNB JNB JMM

P-501

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

NTSP-501

1 PIPE IDENTIFICATION DETAIL
NTSP-501

3 VALVE TAG DETAIL
NTSP-501

2 TRAP PRIMER DETAIL

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

DOMESTIC WATER HEATER SCHEDULE

TAG MANUFACTURER MODEL
APPROXIMATE

GAL
FUEL
TYPE

HEATING
CAPACITY EWT (°F) LWT (°F)

ELCTRICAL

NOTES:VOLTS PHASE FLA WATTS MCA MOCP

DWH-1 AO SMITH CAHP-66 200 68 ELEC 3412.0 Btu/h 45 °F 140 °F 208 V 1 26 5408 W 30 A 30 A -

NOTES:

TRAP PIMER SCHEDULE

TAG SERVICE MANUFACTURER MODEL
INLET
NPT

ELECTRICAL EMERGENCY
POWER NOTES:POWER FLA

TP-1 BATHROOM FLOOR DRAINS SIOUX CHIEF PRIME PERFECT - 695 1/2" 0 W 0 A - ALL

NOTES:
1. PROVIDE WITH SPLITTER TO SPLIT OUTLET TO TWO SEPERATE TRAP PRIMER SUPPLIES. 



750
S2

8
FT1

4

M101

12x16 RECTANGULAR DUCT. (FIRST NUMBER IS SIDE
SHOWN) DIMENSION IN INCHES.

12"∅ ROUND DUCT

MOTORIZED DAMPER

R

FLEXIBLE DUCT

FLEXIBLE DUCT CONNECTOR (FC)

DUCT DROPS AND RISES IN DIRECTION OF AIR FLOWD

RETURN DUCT TURNED UP OR DOWN (DASHED)

SUPPLY DUCT TURNED UP OR DOWN (DASHED)

EXHAUST DUCT TURNED UP OR DOWN (DASHED)

ACOUSTICAL LINING (DUCT DIM. FOR NET FREE AREA)

ROUND DUCT ELBOW DOWN

ROUND DUCT ELBOW UP

SQUARE TO ROUND TRANSITION

POINT OF CHANGE IN DUCT CONSTRUCTION BY STATIC PRESSURE 
CLASS. THE NUMBER ASSIGNS PRESSURE CLASS (IN. OF WATER) 
WHICH WILL ACCOMMODATE MAXIMUM OPERATING PRESSURE THE 
ASSIGNMENT UNTIL THE DUCT TERMINATES OR ANOTHER SYMBOL 
APPEARS. A "N" SUPERSCRIPT INDICATES NEGATIVE PRESSURE.

CAP (DUCT AND/OR PIPE)

INDICATES DUCT, PIPING, EQUIPMENT TO BE REMOVED.

EXHAUST AIR

RETURN AIR

SUPPLY AIR

VOLUME DAMPER

FIRE DAMPER

SMOKE DAMPER

COMBINATION FIRE/SMOKE DAMPER

VANED ELBOW (PROVIDE FOR ALL SQUARE OR
RECTANGULAR ELBOWS EVEN IF SYMBOL MISSING.)

VANED ELBOW (SHORT RADIUS) NOTE: 
ADJUSTABLE ELBOWS ARE NOT ALLOWED.

DIRECTION OF AIR FLOW (IN)

DIRECTION OF AIR FLOW (OUT)

HUMIDISTAT OR HUMIDITY SENSORH

THERMOSTAT (T'STAT) OR TEMP. SENSORT

SMOKE DETECTOR

CEILING RETURN GRILLE

CEILING SUPPLY DIFFUSER

AIR DISTRIBUTION SYMBOLS

DIFFUSER, REGISTER OR GRILLE TAG

CFM AIR FLOW

FINNED TUBE TAG
LENGTH OF FINNED ELEMENT

DETAIL NUMBER

SHEET NUMBER WHERE DETAIL IS LOCATED

CONNECT NEW TO EXISTING

MISCELLANEOUS SYMBOLS

OC OCCUPANCY SENSOR

EA

RA

SA

CEILING EXHAUST DIFFUSER

PD DIFFERENTIAL PRESSURE MONITOR

P DYNAMIC PRESSURE SENSOR

BACS SENSOR (COMBINATION TEMP, CO2 & OCC)S

@ AT
A AMP
ABS ACRYLONITRILE BUTADIENE STYRENE PLASTIC
ABV ABOVE
AD ACCESS DOOR
ADA AMERICANS WITH DISABILITIES ACT
AF AIR FILTER
AFF ABOVE FINISHED FLOOR
AFM AIR FLOW MEASURING STATION
AL ACOUSTICAL LINER
AMB AMBIENT
AP ACCESS PANEL
APD AIR PRESSURE DROP
APPROX APPROXIMATELY
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ASSY ASSEMBLY
ATC AUTOMATIC TEMPERATURE CONTROL
ATT ACOUSTICAL ATTENUATOR
AV AUTOMATIC VENT
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BLDG BUILDING
BOT BOTTOM
BOD BOTTOM OF DUCT
BTUH BTU PER HOUR
C CENTERLINE
CA COMPRESSED AIR
CAP CAPACITY
CC COOLING COIL
CFM CUBIC FEET PER MINUTE
CLG CEILING
CO CLEAN OUT, CARBON MONOXIDE
COL COLUMN
CONC CONCRETE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
COND CONDENSATE
CONN CONNECTION
CONT CONTINUATION
CP CONTROL PANEL, CONDENSATE PUMP
CPT CONDENSATE PUMP TRAP
CV CONTROL VALVE
Cv CONTROL VALVE RATING
CVT CONSTANT VOLUME AIR TERMINAL
CW DOMESTIC COLD WATER
CWR COLD WATER RETURN
CWS COLD WATER SUPPLY
D DRAIN, DEPTH
dB DECIBELS
DB DRY BULB
DDC DIRECT DIGITAL CONTROL

∅, DIA DIAMETER
DIFF DIFFERENTIAL, DIFFUSER
DISCH DISCHARGE
DN DOWN
DOM DOMESTIC
DP DIFFERENTIAL PRESSURE
DWG DRAWING
DWGS DRAWINGS
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EC ELECTRICAL CONTRACTOR
EDR EQUIVALENT DIRECT RADIATION
EER ENERGY EFFICIENT RATIO
EFF EFFICIENCY
ELEC ELECTRIC, ELECTRICAL
ELEV ELEVATION
ENT ENTERING
EPDM ETHYLENE PROPYLENE DIENE MEMBRANE
EQUIP EQUIPMENT
ESP EXTERNAL STATIC PRESSURE
EXP EXPANSION
F FAN, DEGREES FAHRENHEIT
FA FRESH AIR
FAI FRESH AIR INTAKE
FBG FURNISHED BY GOVERNMENT
FC FLEX CONNECTION
FCO FLOOR CLEANOUT
FD FIRE DAMPER
FF FINISH FLOOR
FIX FIXTURE
FLA FULL LOAD AMPS
FLR FLOOR
FOB FLAT ON BOTTOM
FOT FLAT ON TOP
FS FLOAT SWITCH
FSD FIRE SMOKE DAMPER
FTR FIN TUBE RADIATION
FZ FREEZESTAT
G GAS
GA GAUGE
GAL GALLONS
GALV GALVANIZED
GC GENERAL CONTRACTOR
GP GENERAL PURPOSE
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
GRH GRAVITY RELIEF HOOD
GV GATE VALVE
GSM GALVANIZED SHEET METAL
GYP GYPSUM WALLBOARD
H HEIGTH
HOA HANDS-OFF-AUTOMATIC
HOR HORIZONTAL
HP HORSEPOWER, HIGH PRESSURE
HPC HIGH PRESSURE CONDENSATE
HPS HIGH PRESSURE STEAM
HR HOUR
HT HEIGHT
HUMID HUMIDIFIER, HUMIDITY
HVAC HEATING, VENTILATING AND AIR CONDITIONING
HW DOMESTIC HOT WATER
HWR HOT WATER RETURN
HWS HOT WATER SUPPLY
HZ HERTZ

ABBREVIATIONS 
PIPING SYSTEMS GENERAL MECHANICAL NOTES

1. IT IS THE INTENT OF THESE DRAWINGS TO SHOW COMPLETE AND FUNCTIONAL SYSTEMS THAT ARE IN 
COMPLIANCE WITH ALL INDUSTRY STANDARDS AND APPLICABLE CODES. ANY DISCREPANCIES SHOULD BE 
BROUGHT TO THE ENGINEER'S ATTENTION.

2. ALL MECHANICAL SYSTEMS WORK SHALL BE IN ACCORDANCE WITH ALL FEDERAL, STATE AND LOCAL 
AUTHORITIES HAVING JURISDICTION AND ALL APPLICABLE CODES. ALL WORK SHALL CONFORM TO EQUIPMENT 
MANUFACTURER'S INSTRUCTIONS AND INDUSTRY STANDARDS.

3. ALL WORKMANSHIP SHALL BE OF THE HIGHEST STANDARDS. INSTALL ALL WORK IN A NEAT, SYSTEMATIC AND 
ORDERLY ARRANGEMENT. ALL MATERIAL SHALL BE NEW AND OF THE BEST QUALITY AVAILABLE; FREE FROM 
DEFECTS. THE CONTRACTOR SHALL GUARANTEE THE MATERIALS AND INSTALLATION FOR ONE YEAR FROM 
THE PROJECT ACCEPTANCE DATE AGAINST ANY DEFECTS DUE TO FAULTY MATERIALS, EQUIPMENT, 
WORKMANSHIP, OR INSTALLATION. UPON NOTICE OF THE DEFECT, THE CONTRACTOR SHALL REPLACE OR 
REPAIR THE DEFECTIVE ITEM AT NO ADDITIONAL COST.

4. THE CONTRACTOR SHALL VISIT THE JOB SITE TO VERIFY ALL EXISTING FIELD CONDITIONS. DIMENSIONS AND 
OBSTRUCTIONS.

5. ALL PIPING AND DUCTWORK IS SHOWN DIAGRAMMATICALLY. PIPING AND SYSTEMS SHALL FOLLOW 
ARRANGEMENT AS MUCH AS POSSIBLE, HOWEVER, ACTUAL FIELD CONDITIONS SHALL DICTATE. CAREFULLY 
COORDINATE THE SPACE REQUIREMENTS AND LOCATIONS OF ALL DUCTWORK WITH ALL OTHER TRADES. GIVE 
PRIORITY TO GRAVITY DRAINAGE PIPING.

6. DO NOT SCALE DRAWINGS. SEE ARCHITECTURAL DRAWINGS AND REFLECTED CEILING PLAN FOR EXACT 
LOCATION OF WALLS, DOORS, WINDOWS, CEILING DIFFUSERS, ETC.

7. THE CONTRACTOR SHALL COORDINATE ALL WORK WITH THE WORK OF ALL OTHER TRADES. SHOULD ANY 
DISCREPANCIES BE DISCOVERED IN ANY OF THE BID DOCUMENTS, (INCLUDING ALL OTHER DIVISIONS) THE 
CONTRACTOR SHALL IMMEDIATELY NOTIFY THE ENGINEER BEFORE PROCEEDING ANY FURTHER WITH THE 
WORK, OTHERWISE THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ALL COST INVOLVED WITH THE 
CORRECTION OF THE CONSTRUCTION INSTALLATION.

8. ALL EQUIPMENT, DUCTWORK, PIPING, ETC. SHALL BE SUPPORTED FROM THE BUILDING'S STRUCTURAL FRAME 
AND MEMBERS. ALL DUCT SIZES ARE NET DIMENSIONS AND DO NOT INCLUDE AND INSULATION, SUPPORT OR 
REINFORCEMENT DIMENSIONS. ALL WORK SHALL BE NEW UNLESS OTHERWISE NOTED AS EXISTING.

9. THE CONTRACTOR SHALL PERFORM TESTS ON ALL MECHANICAL SYSTEMS AS REQUIRED BY FEDERAL, STATE, 
AND LOCAL CODES AND REGULATIONS. ALL TESTS SHALL BE WITNESSED AND ACCEPTED BY THE AUTHORITY 
HAVING JURISDICTION. THE CONTRACTOR SHALL PROVIDE ALL SERVICES AND MATERIALS REQUIRED BY THE 
TEST AND CERTIFY IN WRITING THAT ALL WORK HAS PASSED ALL REQUIRED TESTS.

10. THE MECHANICAL SYSTEMS SHALL BE BALANCED, COMPLETE WITH A WRITTEN REPORT BY AN INDEPENDENT 
AIR BALANCE FIRM WITH A MINIMUM OF 3 YEARS EXPERIENCE.

11. WHERE PIPES AND DUCTS PENETRATE WALLS OR FLOOR, THE SPACE BETWEEN THE STRUCTURE AND THE 
DUCT OR PIPE SHALL BE SEALED AIRTIGHT WITH AN APPROVED MATERIAL. PROVIDE FIRE STOPS AND/OR 
SEALANT AROUND ALL PENETRATIONS THAT HAVE A FIRE RATING GREATER THAN OR EQUAL TO THE FIRE 
RATING OF THE WALL, FLOOR OR ENCLOSURE.

12. PROVIDE ACCESS PANELS FOR ALL VALVES, DAMPERS, CLEANOUTS, ETC. THAT REQUIRE ACCESS.

EXISTING PIPING TO REMAIN(E)

EXISTING PIPING TO REMOVED(R)

HOT WATER RETURNHWR

HOT WATER SUPPLYHWS

REFRIGERANT LIQUID / REFRIGERANT SUCTIONRL/RS

M

REFRIGERANT LIQUIDRL

RS

RH

CHWR

CHWS

CD

CA

AD

LIMITS OF DEMOLITION

REVISION NUMBER1

OUTSIDE AIROA

S

M

PIPING SYMBOLS

UNION

PIPE ANCHOR

PIPE GUIDE OR SLEEVES

PIPE ELBOW TURNED DOWN

PIPE ELBOW TURNED UP

PIPE TEE DOWN

PIPE TEE UP

PIPE PITCHES DOWN

GENERIC VALVE, SEE SPECIFICATIONS FOR TYPE

GATE VALVE

BALL VALVE

BUTTERFLY VALVE (MANUAL)

2-WAY CONTROL VALVE

3-WAY CONTROL VALVE

CALIBRATED BALANCING VALVE (CIRCUIT SETTER)

AUTOMATIC FLOW CONTROL VALVE

CHECK VALVE

BACK FLOW PREVENTER

GLOBE VALVE

NEEDLE VALVE

PLUG VALVE

SOLENOID VALVE

PRESSURE REDUCING OR REGULATING VALVE

PRESSURE RELIEF VALVE

STRAINER

STRAINER WITH BLOWDOWN

MANUAL AIR VENT

AUTOMATIC AIR VENT

PRESSURE GAUGE AND COCK

THERMOMETER AND WELL

TEMPERATURE & PRESSURE TAP (PETE'S PLUG)

HOSE END DRAIN VALVE WITH CAP

FLEXIBLE PIPE CONNECTOR

EXPANSION JOINT

CONCENTRIC REDUCER/INCREASER

ECCENTRIC REDUCER/INCREASER

VACUUM BREAKER

PUMP

P-TRAP (W&T)

DIRECTION OF FLOW

PIPE BREAK

PIPE CAP

HOSE BIBB

WATER METER

OS&Y VALVE

I/O INPUT / OUTPUT
ID INSIDE DIAMETER
IN INCHES
KW KILOWATT
L LENGTH
LAT LEAVING AIR TEMPERATURE
LD LIQUEFIED PETROLEUM
LDB LEAVING DRY BULB
LF LINEAR FEET
LG LONG
LOC LOCATION, LOCATED
LP LIQUEFIED PROPANE
LPC LOW PRESSURE CONDENSATE
LPS LOW PRESSURE STEAM
LRA LOCKED ROTOR AMPS
LS LINE SET (REFRIG)
LVG LEAVING
LWB LEAVING WET BULB
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MAX PD MAXIMUM PRESSURE DROP
MBH 1000 BTU PER HOUR
MBU 1000 BTU
MC MECHANICAL CONTRACTOR
MCA MAXIMUM CIRCUIT AMPS
MCC MOTOR CONTROL CENTER
MECH MECHANICAL
MEZZ MEZZANINE
MFG MANUFACTURER
MIN MINIMUM, MINUTES
MLS MAIN LINE SET (REFRIG)
mm MILLIMETERS
MNTD MOUNTED
MOCP MAXIMUM OVERCURRENT PROTECTION
MUW MAKE-UP WATER
N/A NOT APPLICABLE
NATL NATURAL
NC NORMALLY CLOSED, NOISE CRITERIA
NEC NATIONAL ELECTRIC CODE NFPA 70
NG NATURAL GAS
NFPA NATIONAL FIRE PROTECTION ASSOCIATION
NIC NOT IN CONTRACT
NO NORMALLY OPEN, NUMBER
N02 NITROGEN DIOXIDE
NTS NOT TO SCALE
OA OUTSIDE AIR
OAF OUTSIDE AIR FILTER, OUTSIDE AIR FAN
OAI OUTSIDE AIR INTAKE
OAT OUTSIDE AIR TEMPERATURE
OBVD OPPOSED BLADE VOLUME DAMPER
OD OUTSIDE DIAMETER
OED OPEN ENDED DUCT
OS&Y OUTSIDE STEM AND YOKE
P PUMP, PITCH
PC PUMPED CONDENSATE
PD PRESSURE DROP
PH PHASE
PLMB PLUMBING
PRESS PRESSURE
PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH
PSIG POUNDS PER SQUARE INCH GAUGE
PT PRESSURE TREATED
PVC POLYVINYL CHLORIDE
QTY QUANTITY
R RADIUS, RETURN
RA RETURN AIR
RAD RADIATOR
RAF RETURN AIR FAN
RAT RETURN AIR TEMPERATURE
REL RELIEF
REQD REQUIRED
RET RETURN
RH RELATIVE HUMIDITY
RLA RATED LOAD AMPS
RL REFRIGERANT LIQUID
RM ROOM
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
SA SUPPLY AIR
SCH SCHEDULE
SCR SCREEN
SD SMOKE DAMPER
SF SQUARE FOOT
SIM SIMILAR
SMACNA SHEET METAL AND AIR CONDITIONING

CONTRACTOR'S NATIONAL ASSOCIATION
SOV SHUT OFF VALVE
SP STATIC PRESSURE
SPH STATIC PRESSURE HIGH LIMIT
SPL STATIC PRESSURE LOW LIMIT
SPS STATIC PRESSURE SENSOR
SQ SQUARE
SS STAINLESS STEEL
STL STEEL
SUP SUPPLY
T TEMPERATURE SENSOR, THERMOSTAT
TC TOTAL COOLING
TEMP TEMPERATURE
THK THICK, THICKNESS
TG TRANSFER GRILLE
TRANS TRANSITION
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
UNO UNLESS NOTED OTHERWISE
V VENT, VOLT
VD VOLUME DAMPER
VEL VELOCITY
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VRF VARIABLE REFRIGERANT FLOW
VTR VENT THROUGH ROOF
W WIDTH, WATT
W/ WITH
WB WET BULB
WC WATER COLUMN
WCO WALL CLEANOUT
WG WATER GAUGE
WMS WIRE MESH SCREEN
WPD WATER PRESSURE DROP

EXISTING EQUIPMENT LEGEND
(E) EXISTING TO REMAIN 
(R) EXISTING TO BE DISCONNECTED AND REMOVED 
(RL) EXISTING TO BE DISCONNECTED AND RELOCATED 
(ER) EXISTING IN NEW LOCATION 
(RP) EXISTING TO BE REPLACED 

MECHANICAL EQUIPMENT ABBREVIATIONS
(REFER TO MECHANICAL SCHEDULE SHEET FOR INFORMATION)

AHU AIR HANDLING UNIT
EF EXHAUST FAN
ERV ENERGY RECOVER VENTILATOR 
EBH ELECTRIC BASEBOARD HEATER
HP HEAT PUMP
DHC DUCT HEATING COIL
DBF DRYER BOOSTER FAN
IU HEAT PUMP INDOOR UNIT
OU HEAT PUMP OUTDOOR UNIT
UH UNIT HEATER
ET EXPANSION TANK
VAV VARIABLE AIR VOLUME

AD

AV

CWS

CWR

FOR

FOS

GYL

GYLS

GYLR

HCR

HLP

HNG

HPS

LPS

LPR

MPS

MPR

NPW

PCWS

PCWR

PC

PD

PW

R

REFRIGERANT SUCTION

REFRIGERANT HOT GAS

CHILLED WATER RETURN

CHILLED WATER SUPPLYRN

CONDENSATE DRAIN

COMPRESSED AIR

ACID DRAIN

ACID DRAIN (BELOW SLAB)

ACID VENT

CONDENSER WATER SUPPLY

CONDENSER WATER RETURN

FUEL OIL RETURN

FUEL OIL SUPPLY

GLYCOL

GLYCOL SUPPLY

GLYCOL RETURN

HIGH PRESSURE CONDENSATE RETURN

HIGH PRESSURE LIQUID PROPANE

HIGH PRESSURE NATURAL GAS

HIGH PRESSURE STEAM

LOW PRESSURE STEAM

LOW PRESSURE RETURN

MEDIUM PRESSURE STEAM

MEDIUM PRESSURE RETURN

NON POTABLE COLD WATER

PROCESS COOLING WATER SUPPLY

PROCESS COOLING WATER SUPPLY

PUMP STEAM CONDENSATE

PUMP DISCHARGE

POTABLE WATER

RELIEF LINE

FOV FUEL OIL VENT

SD
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12" = 1'-0"

CONNOR SCHOOL RENOVATIONS

MECHANICAL NOTES, SYMBOLS &
ABBREVIATIONS

ITB JMM JMM

M-001

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SHEET LIST - MECHANICAL

M-001 MECHANICAL NOTES, SYMBOLS &
ABBREVIATIONS

MD-101 MECHANICAL HVAC FIRST FLOOR DEMOLITION
PLAN

MD-102 MECHANICAL PIPING FIRST FLOOR DEMOLITION
PLAN

MH-101 MECHANICAL HVAC FIRST FLOOR PLAN

MP-101 MECHANICAL PIPING FIRST FLOOR PLAN

MP-101 A MECHANICAL PIPING FIRST FLOOR PLAN -
ALTERNATE 1

M-301 MECHANICAL SECTION

M-501 MECHANICAL DETAILS

M-502 MECHANICAL DETAILS

M-503 MECHANICAL DETAILS

M-504 MECHANICAL DETAILS

M-601 MECHANICAL SCHEDULES

M-601 A MECHANICAL SCHEDULES - ALTERNATE 1

M-602 MECHANICAL SCHEDULES

M-701 MECHANICAL SEQUENCES OF OPERATION

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM



A

Space

12

MULTI-PURPOSE

22

MP STORAGE

111

(E) EF

EXISTING EXHAUST FAN TO BE REPLACED
WITH NEW ERV. REUSE EXISTING
DISCONNECT AND POWER WIRING.
COIL, CAP, AND ABANDON EXISTING
CONTROL PANEL AND WIRING

(E)

(E)

REPLACE EXISTING GRILLE WITH NEW

1. DUCTWORK TO REMAIN SHALL BE CEANED AND 
TESTED FOR LEAKS; REPAIRED IF NECESSARY.

LIBRARY-1

108-1

Space

27

JAN./STOR

103

LIBRARY-2

108-2

EXHAUST FAN
ON ROOF TO
BE REMOVED

(R)
HYDRONIC

EXISTING HYDRONIC FAN COIL UNIT,
CONTROL WIRING AND POWER
WIRING REMOVED IN IT'S ENTIRETY.
CAP EXISTING HWS/HWR PIPING

CAP DUCT AT TOP OF WALL. 
GRILLE TO REMAIN IN PLACE.

Space

3

Space

4

Space

17

Space

35

HALLWAY-1

124-1

REMOVE ELBOWS FROM
EXISTING DUCTWORK AND
CAP THE VERTICAL SECTION
ABOVE WALLS,
TYP.

CLASSROOM-1

118-1

CLASSROOM-1

109-1

CLASSROOM-1

121-1

CLASSROOM-1

123-1

CLASSROOM-1

122-1

REMOVE EXISTING EXHAUST FAN (ON ROOF).
EXISTING OPENING TO BE REUSED FOR NEW
VENTILATION HOOD. REUSE EXISTING
POWER WIRING FOR NEW CLASSROOM ERV'S.
TYPICAL OF 3.

1

M-301

A

B

C

D

E MD-101
1

MD-101
2

MD-101
3
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CONNOR SCHOOL RENOVATIONS

MECHANICAL HVAC FIRST FLOOR DEMOLITION
PLAN

ITB JMM JMM

MD-101

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SCALE:   1/4" = 1'-0"MD-101

3 MECHANICAL DUCTWORK FIRST FLOOR DEMOLITION PLAN - GYM/STAGE/STORAGE

SHEET MD101 GENERAL NOTES

SCALE:   1/4" = 1'-0"MD-101

2 MECHANICAL DUCTWORK FIRST FLOOR DEMOLITION PLAN - LIBRARY

SCALE:   1/4" = 1'-0"MD-101

1 MECHANICAL DUCTWORK FIRST FLOOR DEMOLITION PLAN - CLASSROOMS

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

SCALE:   1/16" = 1'-0"MD-101

4 DEMOLITION KEY PLAN
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222

2

2

2
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22

2

(E)1" HWS

(E)1" HWR
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CONNOR SCHOOL RENOVATIONS

MECHANICAL PIPING FIRST FLOOR
DEMOLITION PLAN

ITB JMM JMM

MD-102

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

SCALE:   1/8" = 1'-0"MD-102

1 MECHANICAL PIPING FIRST FLOOR DEMOLITION PLAN

SHEET MD102 NUMBERED NOTES

1 ZONE VALVE TO BE DEMOLISHED AND REPLACED WITH NEW.

2 THERMOSTAT TO BE DEMOLISHED AND REPLACED WITH
THERMOSTAT FROM TRANE/MITSUBISHI.

#



1. EXISTING DUCTWORK TO BE USED TO THE 
MAXIMUM EXTENT POSSIBLE.

A

B

C

D

E

MULTI-PURPOSE ROOM

111

Space

11

Space

10

PE OFFICE

116

STAGE

114

MP STORAGE

112

BOYS-2

110-2

Space

6

Space

7

GIRLS-2

107-2

VEST

125

READING-2

105-2

STORAGE

106

HALL-2

102-2

SPEC. ED

104

JAN/STOR.

103

BREAK ROOM

119

PRINCIPAL-2

120-2

TOILET-2

131-2

LIBRARY-4

108-4

LIBRARY-3

108-3

Space

28

ADMIN OFFICE

129

HEALTH

130

FRONT OFFICE

128 VESTIBULE

126

Space

38

LOBBY

125

Space

4

BOYS     BATHROOM

113
GIRLS    BATHROOM

115

JAN

3 Space

2

KITCHEN-2

117-2

Space

19

Space

1

Space

20
Space

23

CLASSROOM-2

109-2

CLASSROOM-2

121-2

CLASSROOM-2

118-2

HALLWAY-2

124-2

CLASSROOM-2

123-2

CLASSROOM-2

122-2

L-1

625

ERV-1

(E) HRV

(E) L

625

S-1

625

(E) R

625

ERV-2
ERV-3 ERV-4

ERV-5 ERV-6

1
0
"x

1
0
" 

E
A

12"x12" RA

W-1

230

W-1

230

W-1

230

W-1

230

W-1

230

S-4

150

S-4

150

L-2

380

ERV-7 8
"ø

 O
A

8
"ø

 E
A

8"ø SA

8"ø RA

8"ø SA

8
"ø

 O
A

8
"ø

 E
A

8"ø RA

S-2

230

S-2

230

S-2

230

S-2

230

S-2

230

EUH-1
S-3

30

S-3

50

R-1

80

1

M-301

GH-1

GH-1

GH-1 GH-1

EDC-1

EDC-2 EDC-2
EDC-2

EDC-2EDC-2

EDC-3

6
"x

6
" 

R
A

6"x6" SA

1
0
"x

8
" 

S
A

8
"x

6
" 

S
A

12"x12" OA

16"x16" OA12"ø EA

12"x12" EA

18"x8" SA

12"x12" RA

12"x12" OA

DUCT SIZES TYP.
FOR ERV-3, 4.

DUCT SIZES TYP.
FOR ERV-6.

NEW GRAVITY HOOD
INSTALLED ON EXISTING
16X16 ROOF CURB.
TYPICAL OF 4
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CONNOR SCHOOL RENOVATIONS

MECHANICAL HVAC FIRST FLOOR PLAN

ITB JMM JMM

MH-101

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SHEET MH101 GENERAL NOTES

SCALE:   1/8" = 1'-0"MH-101

1 MECHANICAL DUCTWORK FIRST FLOOR PLAN

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM
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MECHANICAL PIPING GENERAL NOTES:

1. ALTERANTE 1 INCLUDES A THIRD VRF SYSTEM 
FOR THE MULTI-PURPOSE ROOMS INCLUDING 
REPLACING THERMOSTATS.

2. THE CONTRACTOR SHALL CONNECT HYDRONIC 
ZONE VALVES TO THE ZONE'S NEW INDOOR UNIT 
CN 24 RELAY UNIT CONNECTIONS TO OPERATE 
AS AUXILIARY HEAT.

3. SEE "M-601 A" FOR ADDITIONAL INFORMATION.

Space

127

STAGE

114
MP STORAGE

112

MULTI-PURPOSE ROOM

111

BOYS-2

110-2

GIRLS-2

107-2

VEST

125

STORAGE

106

READING-2

105-2

HALL-2

102-2

SPEC. ED

104

JAN/STOR.

103

LIBRARY-4

108-4

ADMIN OFFICE

129

HEALTH

130

FRONT OFFICE

128

VESTIBULE

126

LOBBY

125

TOILET-2

131-2

BREAK ROOM

119

PRINCIPAL-2

120-2

CLASSROOM-2

109-2

CLASSROOM-2

121-2

CLASSROOM-2

122-2

CLASSROOM-2

123-2

CLASSROOM-2

118-2

KITCHEN-2

117-2

GIRLS    BATHROOM

115

BOYS     BATHROOM

113

HALLWAY-2

124-2

Space

15IU-3

IU-5

IU-7

IU-4

IU-6

BC-1

IU-8

IU-9
IU-16 IU-17

IU-14 IU-15

OU-1

IU-2 IU-1

L/S CD

IU-10

IU-11IU-12
CD

CD

8

M-502

9

M-502

1

M-504

1

M-503

TYP. TYP.

CONDENSATE FROM 
IU-3, 8, 10, & 11 ROUTED 
TO DUMP INTO JANITOR'S
MOP SINK

RUN HIGH ON WALL

RUN ALONG BEAM

IU-13

OU-2

CD

CD

L/S

L
/S

ROUTED ALONG
BEAM, HIGH OVER
THE DOORWAY

L/S

CD

CD

CD

CD

CD

L/S

L
/S

ROUTE LIQUID/SUCTION
REFRIGERANT LINE IN CEILING
SPACE

BRANCH CONTROLLER
AND REFRIGERANT LINES
IN CEILING SPACE

INSTALL NEW CONTROL WIRE
FROM INDOOR UNIT RELAY KIT
TO NEW ZONE VALVE. TYP.

ZVZV

ZV
ZV

ZV

ZV

ZV

ZV

ZV

ZV

ZVZV

1" HWS 3/4" HWS

1" HWR 3/4" HWR

(E)1" HWS

(E)1" HWR

zv zv
FT-1

6
FT-1

6

3/4" HWS DROP 3/4" HWR RISE

CONCRETE PAD,
TYP.

DRAWING NO. REV.

PROJECT No.

DRAWN BY DESIGNED BY CHECKED BY

TITLE

DATE SCALE

PROJECT

DRAWING ISSUE STATUS

HALEY WARD
One Merchants Plaza, Suite 701

Bangor, Maine 04401

207.989.4824
WWW.HALEYWARD.COM

7 6 5 4 3 2 1

7 6 5 4 3 2 1

A

B

C

D

A

B

C

D

1

A
u
to

d
e
s
k
 D

o
c
s
:/

/1
0
3
7
7
.0

2
8
 -

 R
2
3
 -

 C
o
n
n
o
r 

S
c
h
o
o
l/
1
0
3
7
7
 -

 C
O

N
N

O
R

 S
C

H
O

O
L
 -

 M
E

P
.r

v
t

As indicated

CONNOR SCHOOL RENOVATIONS

MECHANICAL PIPING FIRST FLOOR PLAN

ITB JMM JMM

MP-101

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SCALE:   1/8" = 1'-0"MP-101

1 MECHANICAL PIPING FIRST FLOOR PLAN

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM



T

T

T

T

T

T

T

MECHANICAL PIPING GENERAL NOTES:

1. ALTERANTE 1 INCLUDES A THIRD VRF SYSTEM 
FOR THE MULTI-PURPOSE ROOMS INCLUDING 
REPLACING THERMOSTATS.

2. THE CONTRACTOR SHALL CONNECT HYDRONIC 
ZONE VALVES TO THE ZONE'S NEW INDOOR UNIT 
CN 24 RELAY UNIT CONNECTIONS TO OPERATE 
AS AUXILIARY HEAT.

3. SEE "M-601 A" FOR ADDITIONAL INFORMATION.

PE OFFICE

116

STAGE

114
MP STORAGE

112

MULTI-PURPOSE ROOM

111

IU-18

IU-19

IU-20 IU-21

IU-22

IU-23 2

MP-101A

RUN PIPING UP OVER 
STAGE IN LIGHTING
NOOK, BEHIND ARCH.

L/S

CD

CONCRETE PAD

OU-3

ZVZV

CD

CD CD

CD

CD

1

1

1
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CONNOR SCHOOL RENOVATIONS

MECHANICAL PIPING FIRST FLOOR PLAN -
ALTERNATE 1

ITB JMM JMM

MP-101 A

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

SCALE:   1/8" = 1'-0"MP-101 A

1 MECHANICAL PIPING FIRST FLOOR PLAN - ALTERNATE 1 - Dependent 1

SCALE:   12" = 1'-0"MP-101 A

2 MECHANICAL PIPING DIAGRAM - OU-3

SHEET MP-101 A NUMBERED NOTES

1 THERMOSTAT TO BE DEMOLISHED AND REPLACED
WITH THERMOSTAT FROM TRANE/MITSUBISHI.

#



Level 1
0' - 0"

FIRST FLOOR
0' - 0"

CLASSROOM

122

CLASSROOM

123

(E) R

230

(E) R

230

8"ø RA

8"ø EA8"ø EA

8"ø RA

(E
)5

"x
1
6
" 

E
A

(E
)5

"x
1
6
" 

E
A

(E)5"x16" EA

GH-1

REMOVE AND REINSTALL CEILING
TO COMPLETE DEMOLITION AND
RETROFITTING WORK IN HALLWAY

REMOVE EXISTING WALL FINISH
AS REQUIRED FOR CONNECTING
NEW DUCT TO EXISTING.

EXISTING ROOF CURB
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1" = 1'-0"

CONNOR SCHOOL RENOVATIONS

MECHANICAL SECTION

ITB JMM JMM

M-301

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

SCALE:   1" = 1'-0"M-301

1 CLASSROOM EXISTING DUCTWORK CONNECTION



SUPPLY

3'-0"
MAX

3'-0"
MAX

3'-0"
MAX

3'-0"
MAX

3'-0" MAX.

3'-0" MAX. 3'-0"
MAX3"

DUCTWORK IDENTIFICATION COLOR
CODE CHART

RETURN RED/MAGENTA

EXHAUST GREEN

OUTSIDE AIR BLUE

SUPPLY YELLOW

RELIEF

BLACKKITCHEN EXHAUST

WHITE

WALL

TAKEOFF

ON STRAIGHT DUCT. LABELS
TO BE INSTALLED ALONG FULL
LENGTH OF DUCT ON
MAXIMUM 20'-0" CENTERS

BASIS OF DESIGN
• OILBOARD STENCIL 

LETTERS & ARROW.
• ROLLER APPLIED LOW / 

NO VOC PAINT.

ELBOW

DIRECTION OF AIRFLOW
ARROW (TYP.)

45° .75 X W

W W

45°.75 X W

CONVERGING TEE DIVERGING TEE

H

W

r
R

45° EL TO BE 1/2 OF 90° EL

R=.75W
r=.25w

90° ELBOW

6"

6"

SQUARE THROAT ELBOW

15°

ECCENTRIC TRANSITION

15°

15°

CONCENTRIC TRANSITION

R

12" MIN

OBSTRUCTION OFFSET

W

R MIN = .75 X H

FLOW

FLOW

TURNING VANES
AS REQUIRED

SMOOTH
RADIUS

DIVERGING SYMMETRICAL TEE

H

SEE VANES AND RUNNERS FOR
SQUARE THROAT ELBOW DETAIL

FLOW

FLOW

FLOW

FLOW

45°

R

DIA.

45° TEE 90° ELL

45° ELL CONICAL TEE CONC. TRANSITION

DIA.
R

USE ONLY WHERE
SPACE PROHIBITS
USE OF 45° TEE

90°

10°

FASTEN OF CLAMP
TO STRUCTURE

CEILING

ESCUTCHEON PLATE
AT PENETRATION OF
CEILING.

STAINLESS STEEL
THREADED ROD.
MINIMUM SIZE PER
SMACNA
REQUIREMENTS.

NOTE:
SPACE HANGERS AS
PER SMACNA
GUIDELINES

HANGER

ROUND DUCTWORK

BAND OF SAME
SIZE HANGER
STRAP

LOAD RATED
FASTENER

50" MAX.

NOTES:

1. DRYWALL, METAL STUDS OR ANY OTHER RIGID MATERIAL MUST NOT TOUCH

DUCT.

2. SUPPORT DUCT FROM HANGERS ON EITHER SIDE OF WALL.  DO NOT LET

DUCT "LOAD" ONTO WALL.

3. PENETRATION MUST BE SEALED 100% AIR TIGHT.

4. USE FIRE SEALANT AT FIRE WALLS.

NON-RATED
WALL PARTITION

SILICONE SEALANT IN
1/2" GAP

GALVANIZED DUCT
WITH INSULATION AS
REQUIRED

MINERAL FIBER PACKING

ONE HOUR FIRE 
RATED GYPSUM 
BOARD / STUD
WALL ASSEMBLY

NOTES:

ALL MATERIALS TO BE INSTALLED IN STRICT ACCORDANCE WITH FIRESTOP

SEALANT MANUFACTURER'S UL LISTED SYSTEM DETAILS.

SHEET METAL
DUCTWORK

2"x2"x16" GAUGE
GALVANIZED STEEL
RETAINING ANGLE

MINERAL WOOL
PACKING MATERIAL

DUCT INSULATION
2" NOMINAL THICKNESS

FIRESTOP SEALANT. REFER
TO MFG. LITERATURE FOR
INSTRUCTIONS

DUCT INSULATION 50%
MINIMUM COMPRESSION

INSULATION TO BE
CONTINUOUS
THROUGH PARTITION

1" MINIMUM OVERLAP

NOTES:

ALL MATERIALS TO BE INSTALLED IN STRICT ACCORDANCE WITH FIRESTOP

SEALANT MANUFACTURER'S UL LISTED SYSTEM DETAILS.

ONE HOUR FIRE RATED
GYPSUM BOARD / STUD
WALL ASSEMBLY

SHEET METAL
DUCTWORK

2"x2"x16" GAUGE
GALVANIZED STEEL
RETAINING ANGLE

MINERAL WOOL
PACKING MATERIAL

FIRESTOP SEALANT. REFER
TO MFG. LITERATURE FOR
INSTRUCTIONS

1" MINIMUM OVERLAP

2'-0" MAX.

MAX SAG 1/2" PER FOOT
OF SUPPORT SPACING

1" x 18 GA. BAND CLAMP

SINGLE VANE SCHEDULE

R SP GA

SMALL 0'-2" 0'-1 1/2" 24

LARGE 0'-4 1/2" 0'-3 1/4" 22

RUNNER TYPE 1

FREE AREA BETWEEN
DOUBLE  WALL VANES
APPROXIMATES
ELBOW INLET AREA

1 1/2" MIN

4 1/2" OR 7"

SP

SP

R

SINGLE VANE
WITH 3/4 "
TRAILING EDGE

WELD EVERY 6TH VANE TO
RUNNER (OVER 1000 FPM)
OR RUN TIE ROD THRU
THE CENTER VANE BOLT. SCREW,

OR WELD RUNNER
TO DUCT

FLOW

RUNNER TYPE 222 GA.

FLAT

SECTION AELEVATION

RIGID DUCT BOARD
INSULATION

STRUT / ANGLE
IRON SUPPORT

DUCT WRAP
INSULATION

24" RIGID DUCT BOARD
INSULATION IN
WAY OF HANGER
ASSEMBLY

DUCT OUTLINE

2" THICK RIGID
INSULATION ALL 4 SIDES

THREADED
ROD HANGER

FIBERGLASS
DUCT WRAP
INSULATION

SEAL JOINT BETWEEN
DUCT WRAP AND
RIGID DUCT  BOARD
INSULATION VAPOR TIGHT

STRUT/ANGLE
IRON SUPPORT

NUT WITH
WASHER (TYP.)

1" MAX

A

L = 1/4 W (4" MIN.)

CLOSE AND SEAL
OPENING AT
CORNERS

MANUAL
DAMPER
WHERE
SHOWN

W

L

45°

VD

NOTE:
SEAL ALL DUCT JOINTS
INCLUDING CONNECTIONS

TO DIFFUSER AS SPECIFIED.

SEE INSTALLATION DETAIL FOR
SUPPLY DIFFUSERS, RETURN
REGISTERS AND EXHAUST
GRILLES

FLEXIBLE DUCTWORK
(MAXIMUM 90° TURN) (SEE
SPECIFICATION)

SECURE FLEXIBLE DUCT TO
RIGID ROUND DUCT WITH
STAINLESS STEEL CLAMP.
SEAL WITH MASTIC

ACME #18 ADJUSTABLE 90
ELBOW (OR EQUAL) SEAL
ALL TRANSVERSE JOINTS

ROUND DUCTWORK
(SPIRAL ONLY. SEE SPECIFICATION)

BUCKLEY ASSOCIATES
MODEL 3300 45 SIDE
TAKEOFF WITH DAMPER. (OR EQUAL)

SECURE FLEXIBLE DUCT
TO RIGID ROUND DUCT
WITH STAINLESS STEEL
CLAMP. SEAL WITH
MASTIC

RIGID ROUND DUCT

SECURE FLEXIBLE DUCT 
TO DIFFUSER
TRANSITION WITH
STAINLESS STEEL
CLAMP, SEAL WITH MASTIC

STRAP HANGER SECURE
TO STRUCTURE

SECURE TO
STRUCTURE
ABOVE (TYP.)

INSULATION ON RIGID ROUND DUCT TO
BE SEALED VAPOR TIGHT TO
INSULATION ON FLEXIBLE DUCT

FLEXIBLE DUCT

SUPPORT WIRE
AT EACH 
CORNER
OF DIFFUSER

INSULATE
SQUARE TO
ROUND
TRANSITION

INSULATION ON SQUARE TO
ROUND TRANSITION TO BE
SEALED VAPOR TIGHT TO
INSULATION ON FLEXIBLE
DUCTWORK

CEILING DIFFUSER, CEILING
REGISTERS OR GRILLES

FASTEN TRANSITION TO
DIFFUSER MINIMUM 4 SHEET
METAL SCREWS, SEAL WITH
MASTIC

OPPOSED BLADE DAMPER
WHERE SPECIFIED

INSULATION ON RIGID ROUND DUCT 
TO BE SEALED VAPOR TIGHT TO 
INSULATION ON FLEXIBLE DUCT

SECURE FLEXIBLE DUCT TO
RIGID ROUND DUCT WITH
STAINLESS STEEL CLAMP.
SEAL WITH MASTIC

SECURE TO
STRUCTURE
ABOVE (TYP.)

RIGID ROUND DUCT

FLEXIBLE DUCT

FASTEN BOOT TO DIFFUSER
MINIMUM 4 SHEET METAL
SCREWS, SEAL WITH MASTIC

CEILING DIFFUSER

CEILING

DIFFUSER CONNECTION BOOT

SECURE FLEXIBLE DUCT TO
DIFFUSER CONNECTION BOOT
WITH STAINLESS STEEL CLAMP,
SEAL WITH MASTIC

SUPPORT
WIRE AT
EACH CORNER
OF DIFFUSER

STRAP HANGER SECURE
TO STRUCTURE

STRAP HANGER SECURE
TO STRUCTURE

SECURE TO
STRUCTURE
ABOVE (TYP.)

FASTEN BOOT TO GRILLE
MINIMUM 4 SHEET METAL
SCREWS, SEAL WITH 
MASTIC

RETURN OF EXHAUST GRILLE

CEILING

DUCT PLENUM

SUPPORT WIRE AT
EACH CORNER
OF GRILLE

RECTANGULAR DUCT

INSULATION ON DUCT TO BE
SEALED VAPOR TIGHT TO
INSULATION ON DUCT
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1/4" = 1'-0"

CONNOR SCHOOL RENOVATIONS

MECHANICAL DETAILS

ITB JMM JMM

M-501

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

NTSM-501

1 DUCT LABELS
NTSM-501

2 STANDARD RECTANGULAR DUCT DETAILS
NTSM-501

3 STANDARD ROUND DUCT DETAILS
NTSM-501

4 ROUND DUCT HANGER SUPPORT DETAIL

NTSM-501

5 DUCT NON-RATED WALL PENETRATION DETAIL
NTSM-501

6

FIRESTOP FOR 100"x100" MAX INSULATED DUCT
PENETRATION OF ONE HOUR FIRE PARTITION

NTSM-501

7

FIRESTOP FOR 100"x100" MAX UNINSULATED DUCT
PENETRATION OF ONE HOUR FIRE PARTITION

NTSM-501

8 FLEXIBLE DUCT SUPPORT
NTSM-501

9 TURNING VANE AND RUNNERS FOR SQUARE ELBOWS

NTSM-501

10 HANGER FOR DUCT WITH INSULATION
NTSM-501

11 RECTANGULAR BRANCH DUCT TAKE-OFF DETAIL
NTSM-501

12 ROUND BRANCH DUCT TAKE-OFF DETAIL
NTSM-501

13 DIFFUSERS REGISTERS AND GRILLES INSTALL DETAIL

NTSM-501

14 INSTALL DETAIL FOR CEILING DIFFUSER
NTSM-501

15 RETURN & EXHAUST GRILLES INSTALLATION DETAIL

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM



HYDRONIC HOT WATER SUPPLY

3'-0"
MAX

3'-0"
MAX

3'-0"
MAX

3
'-
0
"

M
A

X

BASIS OF DESIGN
• ROLL FORM SELF-ADHESIVE PIPE MARKER.
• 9"x2" WITH 1 1/4" LETTERS.
• 1" WIDE ARROWS-ON-A-ROLL.

3
'-
0
" 

M
A

X
3
'-
0
" 

M
A

X

3'-0"
MAX

NOTE:
ALL PIPE MARKER LABELS SHALL BE IN 
ACCORDANCE WITH ANSI/ASME A13.1 STANDARDS

DIRECTIONAL FLOW ARROWS
FULL CIRCUMFERENCE OF PIPE

PIPE MARKER WITH DIRECTIONAL
FLOW ARROW (TYP.)

ON STRAIGHT PIPING. PIPE
MARKERS TO BE INSTALLED
ALONG FULL LENGTH OF PIPE
ON MAXIMUM 20'-0" CENTERS

TEE

ELBOW

NOTE:
• PITCH PIPING UP TOWARDS AIR VENT WHEN CROSSING 

ABOVE OBSTRUCTION.
• PITCH PIPING DOWN TOWARDS DRAIN VALVE WHEN 

CROSSING BELOW OBSTRUCTION.

FLOOR

CEILING

FLOOR

CEILING

OFFSET ABOVE OBSTRUCTION OFFSET BELOW OBSTRUCTION

AUTOMATIC AIR VENT

DUCTWORK
OR OTHER
OBSTRUCTION

45° ELBOWS (TYP.)

STRUCTURE STRUCTURE

DUCTWORK OR
OTHER OBSTRUCTION

HYDRONIC WATER PIPING

45 ° ELBOWS (TYP.)

FINISHED CEILING

BASIS OF DESIGN
• 19 GA MINIMUM BRASS STOCK 

1 1/2" DIAMETER WITH HOLD 
FOR CHAIN HANGER.

• 1/4" LETTER AND 1/2" 
NUMBERS, BLACK FILLED.

• BRASS CHAIN AND S-HOOKS.

XX

VALVE HANDLE EXTENSION
FOR INSULATED PIPING AS
REQUIRED

PIPE INSULATION

VALVE TAG
LOCATED WITHIN 6
INCHES OF
CEILING

VALVE TAG CHAIN WITH S-HOOKS.
DO NOT USE PLASTIC FOR
SECURING VALVE TAG TO VALVE.

ISOLATION VALVE

NOTE:
BULL HEAD TEES SHALL
NOT BE USED!

FLOW FLOW

F
L
O

W

STEEL PIPE SLEEVE
WHERE REQUIRED
BY SPECIFICATION

INTUMESCENT FIRESTOP
SEALANT. SEE MFG.
LITERATURE FOR DEPTH

RATED PARTITION

UNINSULATED STEEL
PIPE OR COPPER 
TUBE

INTUMESCENT FIRESTOP
SEALANT. SEE MFG.
LITERATURE FOR DEPTH

NOTE:
• FIRESTOPPING OF FLOOR 

PENETRATIONS TO BE SIMILAR.
• ALL MATERIALS TO BE INSTALLED 

IN STRICT ACCORDANCE WITH 
FIRESTOP SEALANT 
MANUFACTURER'S UL LISTED 
SYSTEM DETAILS.

STEEL PIPE SLEEVE
WHERE REQUIRED BY
SPECIFICATION OR
FIRESTOP MANUFACTURER

RATED PARTITION

PIPE INSULATION
1 1/2" OR LESS

FIRESTOP SEALANT SEE MFG. 
LITERATURE FOR DEPTH

STEAM AND CONDENSATE
PIPING

STEEL BEAM

SEISMIC RESTRAINT
WHERE REQUIRED BY
BUILDING CODE
(VENDOR DESIGNED)

PIPE INSULATION

SCHEDULE 40
STEEL PIPE OR
COPPER TUBING

INSULATION SHIELD
FOR PIPING 2 1/2"
AND SMALLER,
THERMAL - HANGER
SHIELD INSERT FOR
PIPING 3" AND
LARGER

ELECTRO-PLATED
CLEVIS HANGER.

ELECTRO-
PLATED
HEAVY HEX NUTS

ELECTRO-PLATED
THREADED ROD.
SEE SPECIFICATION
FOR SIZES

ELECTRO-PLATED
C-TYPE CLAMP

CONDENSATE 
DRAIN FROM HEAT 
PUMPS

CEILING

EXISTING
EXTERIOR WALL

EXISTING SIDING

SEAL WALL ELBOW/SIDING
INTERFACE WITH SILICONE

SLIM-DUCT WALL ELBOW

SD77 SLIMDUCT

1 1/4" PVC
CONDENSATE DRAIN

SLIM DUCT 
TERMINATION,
MODIFY AS REQUIRED
FOR 1 1/4" CD

TERMINATE 3' ABOVE GRADE

PROVIDE SPILL BLOCK AT CD
DRIP LOCATION

PVC ELBOW

SEAL PENETRATION
WITH SILICONE

INDOORS

OUTDOORS

NOTE:
1. INSTALL REFRIGERANT PIPING IN 

ACCORDANCE WITH 
MANUFACTURER'S GUIDELINES.

2. INSTALLING CONTRACTOR TO 
PROVIDE WORKING 
CLEARANCES IN ACCORDANCE 
WITH MANUFACTURES 
GUIDELINES.

3. INSULATE ALL REFRIGERANT 
LINES. REFRIGERANT LINE 
LENGTH AND HEIGHT LIMITS IN 
ACCORDANCE WITH 
MANUFACTURER'S 
REQUIREMENTS.

4. TRAP ALL SUCTION RISERS 
HAVING A VERTICAL LIFT OF 5'-0" 
OR MORE.

5. INSTALLING CONTRACTOR 
SHALL SIZE ALL PIPING  BASED 
ON EQUIPMENT 
MANUFACTURER'S 
INSTRUCTIONS.

6. INSTALLING CONTRACTOR 
SHALL PROVIDE ALL 
REFRIGERANT PIPING 
ACCESSORIES IN ACCORDANCE 
WITH EQUIPMENT 
MANUFACTURER'S 
RECOMMENDATIONS. 

SEQUENCE OF 
OPERATION:
WALL MOUNTED 
THERMOSTAT 
SHALL CYCLE FAN 
AND CONDENSING 
UNIT TO MAINTAIN 
ROOM SET POINT.

MECHANICAL 
CONTRACTOR IS 
RESPONSIBLE FOR 
CONTROL WIRING 
FOR ALL DEVICES.

BUILT-IN
REFRIGERANT
STOP VALVES

CONDENSING
UNIT

PRE-CHARGED
AND INSULATED
LINE SET OR FIELD
INSTALLED ACR
TUBING AND
INSULATION

EQUIPMENT 
SUPPORTS

INDOOR UNIT
DIRECT
EXPANSION
COIL AT AHU

CONDENSATE 
DRAIN

WALL MTD.
THERMOSTAT

T

WOOD TRUSS,
JOIST OR
AUXILIARY
BLOCKING

SEISMIC RESTRAINT
WHERE REQUIRED BY
BUILDING CODE
(VENDOR DESIGNED)

PIPE INSULATION

SCHEDULE 40 STEEL
PIPE OR COPPER TUBING

INSULATION SHIELD

INSULATION SHIELD

ELECTRO-PLATED
CLEVIS HANGER.

ELECTRO-PLATED
HEAVY HEX
NUTS

ELECTRO-PLATED
THREADED ROD.
SEE SPECIFICATION
FOR SIZES

LAG SCREW INTO SIDE
OF JOIST OR AUXILIARY
BLOCKING AS
APPROVED BY TRUSS
MANUFACTURER

GRINNEL FIG 202
IRON SIDE BEAM
BRACKET OR EQUAL

ELECTRO-PLATED
HEAVY HEX NUTS

6
"

3' - 0" SEE MECH. 3' - 0"

3" RIGID INSULATION, EXTEND
3'-0" BEYOND ALL EDGES OF 
SLAB

NATIVE UNDISTURBED SOIL

12" COMPACTED NON-FROST 
SUSEPTIBLE SOIL

12" COMPACTED GRAVEL

REINF. PER TYP. SLAB 
DETAIL

10 MIL VAPOR BARRIER,
TYP

#4 AT 18" O.C. EACH WAY(M
IN

.)
T

/4
 C

L
E

A
R

6
"

6" MINIMUM 
COMPACTED 
STRUCTURAL BACKFILL
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As indicated

CONNOR SCHOOL RENOVATIONS

MECHANICAL DETAILS

ITB JMM JMM

M-502

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

NTSM-502

1 PIPE MARKERS
NTSM-502

2 VERTICAL PIPING OFFSET
NTSM-502

3 VALVE TAG
NTSM-502

4 BULL HEAD TEES
NTSM-502

5 FIRESTOPPING UNINSULATED PIPE AT RATED PARTITIONS

NTSM-502

6 FIRESTOPPING INSULATED PIPE AT RATED PARTITIONS
SCALE:   1/4" = 1'-0"M-502

7 PIPE SUPPORT TO STEEL STRUCTURE
SCALE:   1/4" = 1'-0"M-502

8 SLIM DUCT CONDENSATE DRAIN DETAIL
SCALE:   1/4" = 1'-0"M-502

9 DUCTLESS MINI-SPLIT AC REF. PIPING

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID ITB JMM

SCALE:   1/4" = 1'-0"M-502

10 PIPE SUPPORT TO WOOD STRUCTURE

SCALE:   3/4" = 1'-0"M-502

11 TYPICAL EQUIPMENT PAD DETAIL
SCALE:   3/4" = 1'-0"M-502

12 TYPICAL SLAB-ON-GRADE DETAIL
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VRF/SPLIT SYSTEM INDOOR UNIT SCHEDULE

TAG ROOM SERVING OUTDOOR UNIT MODEL TYPE
NOMINAL
COOLING

CAPACITY(BTU/h)

NOMINAL
HEATING

CAPACITY (BTU/h)

COOLING
DESIGN

ENTERING AIR
TEMP DB/WB

(°F)

HEATING
DESIGN

ENTERING AIR
TEMP DB/WB

(°F)

CORRECTED CAPACITY

COOLING COIL
LAT (°F)

HEATING COIL
LAT (°F)

REFR. PIPE
SIZE

LIQUID/SUCTION
(IN.)

FAN SPEED
SETTING

PEAK FAN
AIRFLOW (CFM)

SOUND
PRESSURE PER

FAN SPEED
(dBA)

VOLTAGE/PHASE
POWER

COOLING 208V
(kW)

POWER
HEATING 208V

(kW)
 MCA/MFS

CONDENSATE
REMOVAL
(GAL/HR)

NOTESCOOLING DIVERSITY
(FULL/PARTIAL) SEE

NOTES 5&6

COOLING
TOTAL

CAPACITY
(BTU/h)

COOLING
SENSIBLE

CAPACITY (BTU/h)

HEATING
DIVERSITY

(FULL/PARTIAL)
SEE NOTES 5&6

HEATING
CAPACITY

(BTU/h)

IU-1 120 Principal OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8

IU-2 119 Breakroom OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8

IU-3 102 Hall OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8, 10

IU-4 128 Front Office OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8

IU-5 129 Admin OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8

IU-6 108 Library OU-1 TPKFYP015HM142A WALL-MOUNTED 15,000 17,000 80.0/67.0 70 FULL DEMAND 14,659.6 10,405.9 FULL DEMAND 16,569.3 55.3 108.6 1/4 / 1/2 HIGH 413 34-39-43 208/230V/1 0.03 0.03
0.38(208V)/0.38(2

30V)/15
0.56 1-8

IU-7 108 Library OU-1 TPKFYP015HM142A WALL-MOUNTED 15,000 17,000 80.0/67.0 70 FULL DEMAND 14,659.6 10,405.9 FULL DEMAND 16,569.3 55.3 108.6 1/4 / 1/2 HIGH 413 34-39-43 208/230V/1 0.03 0.03
0.38(208V)/0.38(2

30V)/15
0.56 1-8

IU-8 104 Spec Ed OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8, 10

IU-9 105 Reading OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8

IU-10 102 Hall OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8, 10

IU-11 107 Girls OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8, 10

IU-12 110 Boys OU-1 TPKFYP006LM140A WALL-MOUNTED 6,000 6,700 80.0/67.0 70 FULL DEMAND 5,863.9 4,198.3 FULL DEMAND 6,530.2 58.5 102.9 1/4 / 1/2 HIGH 191 22-26-29-31 208/230V/1 0.02 0.01 0.24/0.24/15 0.26 1-8

IU-13 109 Classroom OU-1 TPKFYP018LM140A WALL-MOUNTED 18,000 20,000 80.0/67.0 70 FULL DEMAND 17,591.6 11,940.4 FULL DEMAND 19,493.3 53.3 112.8 1/4 / 1/2 HIGH 438 31-36-41-46 208/230V/1 0.05 0.04 0.24/0.24/15 0.78 1-8

IU-14 121 Classroom OU-2 TPKFYP015LM140A WALL-MOUNTED 15,000 17,000 80.0/67.0 70 FULL DEMAND 14,656.9 9,744.1 FULL DEMAND 16,568.3 53.0 115.1 1/4 / 1/2 HIGH 353 29-34-37-40 208/230V/1 0.04 0.03 0.24/0.24/15 0.61 1-8

IU-15 122 Classroom OU-2 TPKFYP024KM142A WALL-MOUNTED 24,000 27,000 80.0/67.0 70 FULL DEMAND 23,451.1 19,400.1 FULL DEMAND 26,314.4 59.3 97.5 3/8 / 5/8 HIGH 918 39-49 208/230V/1 0.07 0.07
0.63(208V)/0.63(2

30V)/15
0.53 1-8

IU-16 118 Classroom OU-2 TPKFYP015LM140A WALL-MOUNTED 15,000 17,000 80.0/67.0 70 FULL DEMAND 14,656.9 9,744.1 FULL DEMAND 16,568.3 53.0 115.1 1/4 / 1/2 HIGH 353 29-34-37-40 208/230V/1 0.04 0.03 0.24/0.24/15 0.61 1-8

IU-17 123 Classroom OU-2 TPKFYP024KM142A WALL-MOUNTED 24,000 27,000 80.0/67.0 70 FULL DEMAND 23,451.1 19,400.1 FULL DEMAND 26,314.4 59.3 97.5 3/8 / 5/8 HIGH 918 39-49 208/230V/1 0.07 0.07
0.63(208V)/0.63(2

30V)/15
0.53 1-8

NOTES:

1 NOMINAL COOLING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 80/67°F (DB/WB), OUTDOOR OF 95°F (DB)

2 NOMINAL HEATING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 70°F (DB), OUTDOOR OF 43°F (WB)

3 SEE OUTDOOR UNIT SCHEDULE FOR OUTDOOR AMBIENT CONDITIONS, CONNECTED CAPACITY, AND OTHER FACTORS ASSOCIATED WITH CORRECTED CAPACITIES

4 NOT USED

5 FULL DEMAND CORRECTED CAPACITY INCLUDES DE-RATE ASSOCIATED WITH INDOOR VS. OUTDOOR CONNECTED CAPACITY INDICATED ON OUTDOOR UNIT SCHEDULE FOR ASSOCIATED SYSTEM. PARTIAL CORRECTED CAPACITY ASSUMES SUFFICIENT DIVERSITY EXISTS SUCH THAT THE CONNECTED CAPACITY DE-RATE DOES NOT APPLY.IT IS THE DESIGNER'S RESPONSIBILITY TO ENSURE "DIAMOND SYSTEM BUILDER" IS SET IN THE APPROPRIATE OUTPUT CAPACITY SETTING (FULL
DEMAND/PARTIAL DEMAND) PRIOR TO GENERATING THIS SCHEDULE.

6 IT IS RECOMMENDED TO ALWAYS BASE HEATING CORRECTED CAPACITY ON FULL DEMAND.

7 PROVIDE WITH CN 24 RELAY KIT.

8 PROVIDE WITH MANUFACTURER'S TAR-U01MEDU-K WIRELESS CONTROLLER.

9 PROVIDE WITH SAFTEY TECHNOLOGY WIRE GUARD PROTECTIVE CAGE OR EQUIVALENT.

10 PROVIDE WITH CONDENSATE LIFT PUMP.

VRF/SPLIT SYSTEM OUTDOOR UNIT SCHEDULE

TAG SERVES MANUFACTURER MODEL MODULES
NOM. COOLIGN

CAPACITY
(BTU/h)

NOM. HEATING
CAPACITY

(BTU/h)

COOLIGN EFF.
IEER/EER

HEATING COP
@ 47°F

CONNECTED
CAPACITY (%

OF NOM)

DESIGN
COOLING

OUDOOR DB (°F)

DESIGN
HEATING

OUTDOOR WB
(°F)

MAX PIPE
LENGTH FROM
BC OR FIRST

PIPE JOINT (FT)

REF. PIPING
SIZES

LIQUID/SUCTION

CORRECTED
COOLING
CAPACITY

(BTU/h)

CORRECTED
HEATING

CAPACITY
(BTU/h)

SOUND
PRESSURE

(dBA)

COMPRESSOR
TYPE /

QUANTITY

PRELIM. FIELD
ADDED

CHARGE (SEE
NOTE 5)

ELECTRICAL - PER MODULE

NOTES
VOLTAGE /

PHASE
MCA RFS MOCP

OU-1 OFFICES / LIB TRANE/MITSUBISHI TURYH1443BN40AN HP72, HP72 144,000 160,000 21.6 / 11.15 3.635 75.0 % 82.0 -10.4 86.4 7/8 / 1-1/8 148,203.9 131,536.1 59.5/61 SCROLL/2 27.7 208/230V / 3Ø 55/49, 55/49 60/50, 60/50 90/80, 90/80 1-12

OU-2 CLASSROOMS TRANE/MITSUBISHI TUHYH0963AN40AN HP96 96,000 108,000 22.15 / 12.4 4.175 81.3 % 82.0 -10.4 61.1 3/8 / 7/8 100,017.4 90,258.4 56/58.5 SCROLL/1 9.6 208/230V / 3Ø 63/57 70/60 100/90 1-12

NOTES:

1 NOMINAL COOLING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 80/67°F (DB/WB), OUTDOOR OF 95°F (DB).

2 NOMINAL HEATING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 70°F (DB), OUTDOOR OF 43°F (WB).

3 EFFICIENCY VALUES FOR EER, IEER, COP ARE BASED ON AHRI 1230 TEST METHOD FOR MIXTURE OF DUCTED & NON-DUCTED INDOOR UNITS.

4 FOR SYSTEMS WITH MULTIPLE MODULES, REFRIGERANT PIPE DIMENSIONS INDICATE TOTAL SYSTEM COMBINED PIPING DOWNSTREAM OF MODULE TWINNING.

5 ADDED FIELD CHARGE LISTED IS IN ADDITION TO FACTORY CHARGE, THIS MUST BE UPDATED BASED UPON FINAL AS-BUILT PIPING LAYOUT.

6 FACTORY REPRESENTATIVES SHALL REVIEW THE PROJECT PRIOR TO AND THROUGHOUT THE INSTALLATION OF CITY MULTI EQUIPMENT.

7 FACTORY REPRESENTATIVES SHALL STARTUP AND COMMISSION CITY MULTI EQUIPMENT UPON COMPLETION OF EQUIPMENT INSTALLATIONS.

8 FACTORY REPRESENTATIVES SHALL PROVIDE ON-SITE ASSISTANCE FOR THE BMS INTEGRATION OF THE CITY MULTI EQUIPMENT.

9 FACTORY REPRESENTATIVES SHALL PROVIDE END-USER TRAINING ON THE CITY MULTI EQUIPMENT UPON COMPLETION OF THE INSTALLATION OF EQUIPMENT.

10 PROVIDE 24" SUPER STAND KIT.

11 PROVIDE WITH SNOW AND HAILE GUARD.

12 PROVIDE WITH APPROPRIATELY SIZED CONCRETE PAD FOR OU. REIFORCED WITH #4 REBAR, 12" OC, EACH WAY. 6" DEPTH, MINIMUM.
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VRF/SPLIT SYSTEM INDOOR UNIT SCHEDULE

TAG ROOM SERVING OUTDOOR UNIT MODEL TYPE
NOMINAL
COOLING

CAPACITY(BTU/h)

NOMINAL
HEATING

CAPACITY (BTU/h)

COOLING
DESIGN

ENTERING AIR
TEMP DB/WB

(°F)

HEATING
DESIGN

ENTERING AIR
TEMP DB/WB

(°F)

CORRECTED CAPACITY

COOLING COIL
LAT (°F)

HEATING COIL
LAT (°F)

REFR. PIPE
SIZE

LIQUID/SUCTION
(IN.)

FAN SPEED
SETTING

PEAK FAN
AIRFLOW (CFM)

SOUND
PRESSURE PER

FAN SPEED
(dBA)

VOLTAGE/PHASE
POWER

COOLING 208V
(kW)

POWER
HEATING 208V

(kW)
 MCA/MFS

CONDENSATE
REMOVAL
(GAL/HR)

NOTESCOOLING DIVERSITY
(FULL/PARTIAL) SEE

NOTES 5&6

COOLING
TOTAL

CAPACITY
(BTU/h)

COOLING
SENSIBLE

CAPACITY (BTU/h)

HEATING
DIVERSITY

(FULL/PARTIAL)
SEE NOTES 5&6

HEATING
CAPACITY

(BTU/h)

IU-18 116 PE Office OU-3 TPKFYP012HM142A WALL-MOUNTED 12,000 13,500 80.0/67.0 70 FULL DEMAND 11,727.7 8,721.0 FULL DEMAND 10,977.3 59.3 95.5 1/4 / 1/2 HIGH 413 34-39-43 208/230V/1 0.03 0.03
0.38(208V)/0.38(2

30V)/15
0.4 1-8

IU-19 111 MPR OU-3 TPKFYP030KM142A WALL-MOUNTED 30,000 34,000 80.0/67.0 70 FULL DEMAND 29,319.3 21,810.1 FULL DEMAND 27,646.6 56.7 98.9 3/8 / 5/8 HIGH 918 43-49 208/230V/1 0.07 0.07
0.63(208V)/0.63(2

30V)/15
0.97 1-9

IU-20 111 MPR OU-3 TPKFYP030KM142A WALL-MOUNTED 30,000 34,000 80.0/67.0 70 FULL DEMAND 29,319.3 21,810.1 FULL DEMAND 27,646.6 56.7 98.9 3/8 / 5/8 HIGH 918 43-49 208/230V/1 0.07 0.07
0.63(208V)/0.63(2

30V)/15
0.97 1-9

IU-21 111 MPR OU-3 TPKFYP030KM142A WALL-MOUNTED 30,000 34,000 80.0/67.0 70 FULL DEMAND 29,319.3 21,810.1 FULL DEMAND 27,646.6 56.7 98.9 3/8 / 5/8 HIGH 918 43-49 208/230V/1 0.07 0.07
0.63(208V)/0.63(2

30V)/15
0.97 1-9

IU-22 111 MPR OU-3 TPKFYP030KM142A WALL-MOUNTED 30,000 34,000 80.0/67.0 70 FULL DEMAND 29,319.3 21,810.1 FULL DEMAND 27,646.6 56.7 98.9 3/8 / 5/8 HIGH 918 43-49 208/230V/1 0.07 0.07
0.63(208V)/0.63(2

30V)/15
0.97 1-9

IU-23 112 MP Storage OU-3 TPKFYP012LM140A WALL-MOUNTED 12,000 13,500 80.0/67.0 70 FULL DEMAND 11,727.7 7,976.1 FULL DEMAND 10,977.3 53.7 105.5 1/4 / 1/2 HIGH 297 24-31-37-41 208/230V/1 0.04 0.03 0.24/0.24/15 0.59 1-8

NOTES:

1 NOMINAL COOLING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 80/67°F (DB/WB), OUTDOOR OF 95°F (DB)

2 NOMINAL HEATING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 70°F (DB), OUTDOOR OF 43°F (WB)

3 SEE OUTDOOR UNIT SCHEDULE FOR OUTDOOR AMBIENT CONDITIONS, CONNECTED CAPACITY, AND OTHER FACTORS ASSOCIATED WITH CORRECTED CAPACITIES

4 NOT USED

5 FULL DEMAND CORRECTED CAPACITY INCLUDES DE-RATE ASSOCIATED WITH INDOOR VS. OUTDOOR CONNECTED CAPACITY INDICATED ON OUTDOOR UNIT SCHEDULE FOR ASSOCIATED SYSTEM. PARTIAL CORRECTED CAPACITY ASSUMES SUFFICIENT DIVERSITY EXISTS SUCH THAT THE CONNECTED CAPACITY DE-RATE DOES NOT APPLY.IT IS THE DESIGNER'S RESPONSIBILITY TO ENSURE "DIAMOND SYSTEM BUILDER" IS SET IN THE APPROPRIATE OUTPUT CAPACITY SETTING (FULL
DEMAND/PARTIAL DEMAND) PRIOR TO GENERATING THIS SCHEDULE.

6 IT IS RECOMMENDED TO ALWAYS BASE HEATING CORRECTED CAPACITY ON FULL DEMAND.

7 PROVIDE WITH CN 24 RELAY KIT.

8 PROVIDE WITH MANUFACTURER'S TAR-U01MEDU-K WIRELESS CONTROLLER.

9 PROVIDE WITH SAFTEY TECHNOLOGY WIRE GUARD PROTECTIVE CAGE OR EQUIVALENT.

10 PROVIDE WITH CONDENSATE LIFT PUMP.

VRF/SPLIT SYSTEM OUTDOOR UNIT SCHEDULE

TAG SERVES MANUFACTURER MODEL MODULES
NOM. COOLIGN

CAPACITY
(BTU/h)

NOM. HEATING
CAPACITY

(BTU/h)

COOLIGN EFF.
IEER/EER

HEATING COP
@ 47°F

CONNECTED
CAPACITY (%

OF NOM)

DESIGN
COOLING

OUDOOR DB (°F)

DESIGN
HEATING

OUTDOOR WB
(°F)

MAX PIPE
LENGTH FROM
BC OR FIRST

PIPE JOINT (FT)

REF. PIPING
SIZES

LIQUID/SUCTION

CORRECTED
COOLING
CAPACITY

(BTU/h)

CORRECTED
HEATING

CAPACITY
(BTU/h)

SOUND
PRESSURE

(dBA)

COMPRESSOR
TYPE /

QUANTITY

PRELIM. FIELD
ADDED

CHARGE (SEE
NOTE 5)

ELECTRICAL - PER MODULE

NOTES
VOLTAGE /

PHASE
MCA RFS MOCP

OU-3 GYNASSIUM TRANE/MITSUBISHI TUHYH1443BN41AN HP72, HP72 144,000 160,000 21.25 / 11.2 3.895 100.0 % 82.0 -10.4 93.9 1/2 / 1-1/8 142,082.3 132,541.0 77.5/79.5 SCROLL/2 13.7 208/230V / 3Ø 55/49, 55/49 55/49, 55/49 90/80, 90/80 1-12

NOTES:

1 NOMINAL COOLING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 80/67°F (DB/WB), OUTDOOR OF 95°F (DB).

2 NOMINAL HEATING CAPACITIES ARE BASED ON INDOOR COIL EAT OF 70°F (DB), OUTDOOR OF 43°F (WB).

3 EFFICIENCY VALUES FOR EER, IEER, COP ARE BASED ON AHRI 1230 TEST METHOD FOR MIXTURE OF DUCTED & NON-DUCTED INDOOR UNITS.

4 FOR SYSTEMS WITH MULTIPLE MODULES, REFRIGERANT PIPE DIMENSIONS INDICATE TOTAL SYSTEM COMBINED PIPING DOWNSTREAM OF MODULE TWINNING.

5 ADDED FIELD CHARGE LISTED IS IN ADDITION TO FACTORY CHARGE, THIS MUST BE UPDATED BASED UPON FINAL AS-BUILT PIPING LAYOUT.

6 FACTORY REPRESENTATIVES SHALL REVIEW THE PROJECT PRIOR TO AND THROUGHOUT THE INSTALLATION OF CITY MULTI EQUIPMENT.

7 FACTORY REPRESENTATIVES SHALL STARTUP AND COMMISSION CITY MULTI EQUIPMENT UPON COMPLETION OF EQUIPMENT INSTALLATIONS.

8 FACTORY REPRESENTATIVES SHALL PROVIDE ON-SITE ASSISTANCE FOR THE BMS INTEGRATION OF THE CITY MULTI EQUIPMENT.

9 FACTORY REPRESENTATIVES SHALL PROVIDE END-USER TRAINING ON THE CITY MULTI EQUIPMENT UPON COMPLETION OF THE INSTALLATION OF EQUIPMENT.

10 PROVIDE 24" SUPER STAND KIT.

11 PROVIDE WITH SNOW AND HAILE GUARD.

12 PROVIDE WITH APPROPRIATELY SIZED CONCRETE PAD FOR OU. REIFORCED WITH #4 REBAR, 12" OC, EACH WAY. 6" DEPTH, MINIMUM.
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ERV SCHEDULE

TAG LOCATION AREA SERVED
TOTAL

AIRFLOW
(CFM)

RETURN
AIRFLOW

(CFM)

FAN SECTIONS ELECTRICAL DATA

ENERGY
RECOVERY

WHEEL
(Y/N)

OPERATING
WEIGHT

(LBS)

PRE
FILTERS
(MERV)

FINAL
FILTERS
(MERV)

TYPICAL UNIT
MFG & MODEL

NO.
NOTES:

SUPPLY FAN EXHAUST FAN ELECTRICAL CONNECTION # 1 - MAIN UNIT

SUPPLY
AIRFLOW

(CFM)

FAN
QTY

TSP/ESP
(IN WC)

HP
(EACH)

EXHAUST
AIRFLOW

(CFM)

FAN
QTY

TSP/ESP
(IN WC)

HP
(EACH)

VOLTS/Ø FLA MCA MOCP
DISCONNECT

BY DIV 26
(Y/N)

STANDBY
POWER

(Y/N)

ERV-1
112 MP

STORAGE
GYMNASIUM 625 625 632 1 .5 0.50 625 1 .4 0.50 208/1 3.1 3.5 15 Y Y N 196 8 8

RENEWAIRE
HE07-JINH-S15AA--1GNT---L

ALL

ERV-2
109

CLASSROOM
CLASSROOM 230 230 230 1 .5 0.11 230 1 .4 0.11 120/1 2.5 15 15 Y Y N 52 8 8 RENEWAIRE EV PREMIUM LH ALL

ERV-3
121

CLASSROOM
CLASSROOM 230 230 230 1 .5 0.11 230 1 .4 0.11 120/1 2.5 15 15 Y Y N 52 8 8 RENEWAIRE EV PREMIUM LH ALL

ERV-4
122

CLASSROOM
CLASSROOM 230 230 230 1 .5 0.11 230 1 .4 0.11 120/1 2.5 15 15 Y Y N 52 8 8 RENEWAIRE EV PREMIUM LH ALL

ERV-5
118

CLASSROOM
CLASSROOM 230 230 230 1 .5 0.11 230 1 .4 0.11 120/1 2.5 15 15 Y Y N 52 8 8 RENEWAIRE EV PREMIUM LH ALL

ERV-6
123

CLASSROOM
CLASSROOM 230 230 230 1 .5 0.11 230 1 .4 0.11 120/1 2.5 15 15 Y Y N 52 8 8 RENEWAIRE EV PREMIUM LH ALL

ERV-7 108 LIBRARY LIBRARY/OFFICES 380 380 380 1 .5 0.5 380 1 .4 0.5 208/1 2.32 2.6 15 Y Y N 148 8 8
RENEWAIRE

HE07-JINH-S15EE---GNT---L
ALL

NOTES: 1. REFER TO NOTES, DETAILS, SEQUENCE OF OPERATIONS, AND SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

2. PROVIDE SINGLE POINT POWER CONNECTION FOR ALL COMPONENTS AND ADDITIONAL SINGLE POINT POWER CONNECTION FOR LIGHTING CIRCUIT.

3. PROVIDE DOUBLE-WALL INSULATED (R-13 MIN.) CONSTRUCTION AND HINGED ACCESS DOORS.

4. PROVIDE WITH MANUFACTURER"S STANDARD CONTROLLER AND DUCT MOUNTED CO2 SENSOR.

REGISTER, DIFFUSER & GRILL SCHEDULE

TAG MAX CFM NECK SIZE TYPE DELTA - P MAX NC THROW (FT) MFG AND MODEL NO. NOTES

S-1 625 18"x12" SIDEWALL 0.016 - 10-15-23 PRICE 600 2, 4, 5

S-2 230 8"Ø
CEILING

(SUSPENDED)
<0.007 <20 4-10-17 METALAIRE 9000 4, 5, 6, 7

S-3 50 6"Ø CEILING 0.001 <20 1-2-6 METALAIRE 9000 2, 4, 6, 8

S-4 150 24"x4" SIDEWALL 0.006 - 7-12-24 PRICE 600 2, 4, 5

R-1 80 6"Ø CEILING 0.029 - - METALAIRE 5700 2, 4, 5, 6

GH-1 460 14"x14" ROOFTOP <0.024 - - GREENHECK FGR 4, 5, 9

W-1 230 8"Ø
EXTERNAL

WALL
0.010 - - GREENHECK WC-8 4, 5

KEYED NOTES:

1 PROVIDE WITH OPTIONAL SDFA FRAMES, CORDINATE SPIRAL DUCT DIAMETER WITH PLANS.

2 PROVIDE WITH OPTIONAL VCS3 OPPOSED BLADE DAMPERS.

3 PROVIDE WITH OPTIONAL POB.

4 ALUMINUM CONSTRUCTION.

5 COLOR/FINISH TO BE DETERMINED BY OWNER.

6 PROVIDE WITH MELTALAIRE TR DUCT TRANSITIONS

7 14x14 INCH FACE

8 8x8 INCH FACE

9 FIELD VERIFY EXISTING CURB DIMENSIONS BEFORE ORDERING

VRF HEAT RECOVERY BRANCH CIRCUIT CONTROLLER

TAG SERVES MANUFACTURER MODEL NUMBER
TYPE (DOUBLE
/ MAIN / SUB)

# OF PORTS
CONNECTED

CAPACITY
VOTAGE/PHASE

POWER
COOLING 208V

(kW)

POWER
HEATING 208V

(kW)
MCA 208 NOTES

BC-1
OFFICE /
LIBRARY

TRANE/MITSUBISHI TCMBM1012JA11N4 MAIN 12 108,000.0 208/230V/1Ø 0.198 0.106 1.19 ALL

NOTES:

1 INCLUDE DIAMONDBACK BALL VALVES BV-SERIES, 700PSIG WORKING PRESSURE, FULL PORT, 410A RATED.

2
FOR SUB BC CONTROLLER CMB-P-NU-GB1 OR -GB, THE TOTAL CONNECTABLE INDOOR UNIT CAPACITY CAN BE 126,000 BTUS OR LESS. IF TWO SUB BC CONTROLLERS ARE USED, THE TOTAL INDOOR UNIT
CAPACITY CONNECTED TO BOTH SUB BC CONTROLLERS ALSO CANNOT EXCEED 126,000 BTUS. FOR SUB BC CONTROLLER CMB-P1016NU-HB1 THE TOTAL CONNECTABLE INDOOR UNIT CAPACITY CAN BE
126,000 BTUS OR LESS. HOWEVER, IF TWO SUB CONTROLLERS ARE USED, AND ONE OF THEM IS CMB-1016NU-HB1, THE TOTAL INDOOR UNIT CAPACITY CONNECTED TO BOTH SUB CONTROLLERS MUST NOT
EXCEED 168,000 BTUS.

3 PROVIDE WITH ACCESSORY BALL VALVES TO ALL PORTS ON BRANCH CONTROLLER.

ELECTRIC UNIT HEATER SCHEDULE

TAG MANUFACTURER MODEL TYPE CFM BTUH

ELECTRICAL
DIMENSIONS

H X W X D
NOTES:

VOLTAGE PHASE FLA KW MCA MOCP

EUH-1 QMARK CUS93505483FFW
CEILING

RECESSEED
250 17060 480 3 6 5 10 15 26 3/8" x 35" x 9 7/8" 1,2,3

NOTES:

1. COLOR/FINISH TO BE DETERMINED BY THE CLIENT.

2. DISCONNECT BY ELECTRICAL CONTRACTOR.

3. PROVIDE WITH WALL RECESS TRIM KIT.

4. UNIT HEATERS TO BE MOUNTED AT A MAXIMUM OF 10' AFF.

LOUVER SCHEDULE
TAG LOCATION SERVICE

FREE
AREA
(FT^2)

CFM
SP

(IN WG)
SIZE WxH

(IN)
TYPICAL UNIT

MFG. & MODEL
NOTES

L-1 MP STORAGE INTAKE 1.11 625 0.047 20x20
GREENHECK

ESD-635
1

L-2 LIBRARY INTAKE 0.57 380 0.066 16x16
GREENHECK

ESD-635
1

NOTES

1. PROVIDE ALUMINUM BIRD SCREEN

ELECTRIC DUCT COIL SCHEDULE

TAG LOCATION ROWS

AIR DATA
ELECTRICAL

DATA MFG
SIZE
HxL
(IN.)

TYPICAL
UNIT

MFG &
MODEL NO.

NOTES:

CFM MBH KW
EAT/LAT

(°F)

MAX
FACE

VELOCITY
(FPM)

MAX
APD
(IN

WC)

VOLTS/Ø

EDC-1 GYM 1 625 17.06 5 40/65 700 0.01 208/1 8x18 INDEECO QUA 1

EDC-2 CLASSROOMS 1 270 10.25 3 40/75 773.5 0.01 208/1 8"Ø
RENEWAIRE RH

RHD3240-8
1

EDC-3 LIBRARY 1 380 10.25 3 40/65 420 <0.01 208/1 12x12 INDEECO QUA 1

NOTES: 1.  PROVIDE WITH INTEGRAL CONTROLLER WITH SCR CONTROLS.

HYDRONIC BASEBOARD SCHEDULE
TAG MANUFACTURER MODEL

BTUH/LIN.
FT

HYDRONIC PIPING
CONNECTION SIZE

NOTES

FT-1 STERLING JVA-S11-C3/4-35 880 3/4" ALL

NOTES:

1. COPPER/ALUMINUM ELEMENTS.

2. CONNECTED ZONE VALVES TO BE WIRED TO CORRESPONDING CN-24 RELAY
KIT.
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1. ALL VRF INDOOR UNITS SHALL BE PROVIDED WITH AND 
CONTROLLED BY A SINGLE DELUXE MA THERMOSTAT. EACH 
THERMOSTAT M-NET COMMUNICATION WIRE SHALL DAISY 
CHAIN BETWEEN ALL INDOOR UNITS AND BRANCH 
CONTROLLER(S) THROUGHOUT THE BUILDING AND 
CONNECT BACK TO THE CENTRAL CONTROLLER. 

OCCUPIED SETPOINTS:
HEATING: 68°F (ADJ.)
COOLING: 75°F (ADJ.)
CO2: 600 PPM (ADJ.)

UNOCCUPIED SETPOINTS:
HEATING: 55°F (ADJ.)
COOLING: 85°F (ADJ.)

GLOBAL PROJECT SETPOINTS:

GENERAL CONTROLS NOTES:

A. GENERAL:

1. THE ERV AND ELECTRIC DUCT HEATER SHALL 
BE CONTROLLED VIA THEIR OWN INTEGRAL 
CONTROLLERS.

2. ALL SETPOINTS SHALL BE ADJUSTABLE.  
3. OPERATION SHALL BE BASED ON THE 

OCCUPANCY SCHEDULE AS SET BY THE 
FACILITY'S MANAGEMENT AND PROGRAMMED 
INTO THE INTEGRAL CONTROLLER.  

4. ALL SENSORS SHOWN SHALL BE SUPPLIED 
WITH THE UNIT.  

INTEGRAL
THERMOSTAT

OA

RA

ELECTRIC DUCT
HEATING COIL

EA

SA

H

C

MOTOR

INSTRUMENTATION LEGEND

SA SUPPLY AIR

RA RETURN AIR

OA OUTSIDE AIR

EXHAUST AIR

TEMPERATURE SENSOR

ELEC. COMMUTATED MOTOR

EA

M

TS

TS

M M

ECM

ECM

ECM

B. ERV CONTROL:

1. UNOCCUPIED: THE ERV FANS SHALL BE OFF 
AND THE OUTSIDE AIR AND EXHAUST AIR 
DAMPERS SHALL BE CLOSED. 

2. OCCUPIED: THE ERV EXHAUST AIR AND 
OUTSIDE AIR DAMPERS SHALL BE OPEN. THE 
ERV SUPPLY FAN SHALL START AND RUN AT 
THE MINIMUM VENTILATION RATE SETPOINT, 
INDICATED ON THE SCHEDULE.

3. WHEN CO2 LEVELS RISE ABOVE 600 PPM, ADJ. 
THE ERV SUPPLY AND EXHAUST FANS SHALL 
RAMP THEIR SPEED TO MAINTAIN CO2 LEVELS 
OF 6000 PPM OR LESS, ADJ.

C. ELECTRIC DUCT HEATER CONTROL:

1. THE ELECTRIC DUCT HEATER SHALL ENERGIZE WHEN 
THE ASSOCIATED ERV SUPPLY FAN IS OPERATIONAL 
AND MODULATE TO MAINTAIN A SUPPLY AIR 
TEMPERATURE OF 68°F (ADJ.). 

CO2

CO2 CO2 SENSOR

SA

EDC SEE SCHEDULE
AND PLANS

EAOA

RA

ERV SEE SCHEDULE AND PLANS

ELEC. COMMUTATED MOTOR

MOTORIZED DAMPER ACTUATOR

INSTRUMENTATION LEGEND

SA SUPPLY AIR

RA RETURN AIR

OA OUTSIDE AIR

EA EXHAUST AIR

THERMOSTAT

DIFFERENTIAL PRESSURE SWITCH

STATIC PRESSURE SENSOR

M

ECM

T

DP

P

ECM MM

ECM

TT

M

M

BYPASS DAMPER

A. GENERAL:

1. THE ERV AND ELECTRIC DUCT HEATER SHALL BE CONTROLLED VIA THE 
MANUFACTURER'S INTEGRAL CONTROLLERS CONTROLLERS.

2. ALL SETPOINTS SHALL BE ADJUSTABLE.
3. OPERATION SHALL BE BASED ON THE OCCUPANCY SCHEDULE AS SET BY THE 

FACILITY'S MANAGEMENT.
4. THE BUILDING'S FIRE ALARM SYSTEM SHALL INITIATE SHUTDOWN OF THE ERV 

SYSTEM.

B. ERV CONTROL:

1. THE POSSIBLE CYCLES/MODES SHALL BE OCCUPIED, UNOCCUPIED, 
ECONOMIZING & UNOCCUPIED BYPASS.

2. UNOCCUPIED CYCLE: THE ERV EXHAUST AIR AND OUTSIDE AIR DAMPERS SHALL 
BE CLOSED AND THE ERV SHALL BE OFF.

3. OCCUPIED CYCLE:
A. THE ERV EXHAUST AND OUTSIDE AIR DAMPERS SHALL BE OPEN.
B. THE ERV SHALL START AND RUN CONTINUOUSLY AT THE MINIMUM CFM 

INDICATED ON SCHEDULE.
C. THE ERV FANS SHALL MODULATE BETWEEN THE MINIMUM VENTILATION RATE 

AND MAXIMUM UNIT FLOW TO MAINTAIN CO2 LEVELS BELOW 600 PPM (ADJ.). 
D. ECONOMIZING - PROVIDE WITH MANUFACTURER'S SENSORS AND BYPASS 

CONTROLLER. WHEN THE OUTDOOR AIR ENTHALPY IS LESS THAN THE 
RETURN AIR ENTHALPHY, AND THE OUTDOOR AIR TEMPERATURE IS 
GREATER THAN THE LOW LIMIT SETPOINT (50°F ADJ.).
a. THE RA FACE DAMPER SHALL CLOSE AND THE BYPASS DAMPER SHALL 

OPEN.
b. THE ERV SHALL RUN AT FULL CFM UNTIL SIGNAL IS SENT TO STOP 

ECONOMIZING MODE.

C. ELECTRIC DUCT HEATER CONTROL

1. DURING SPACE HEATING OPERATION AND WHEN THE SUPPLY AIR TEMPERATURE 
FROM THE ERV FALLS BELOW 68°F, THE DUCT HEATER SHALL ENERGIZE AND 
MODULATE TO MAINTAIN A SUPPLY AIR TEMPERATURE OF 68°F, ADJ.

2. DURING SPACE COOLING OPERATION THE DUCT HEATING COIL SHALL BE OFF.
3. WHEN THE ERV IS OFF THE DUCT HEATING COIL SHALL BE OFF. 

INTEGRAL 
THERMOSTAT

CO2

FACE DAMPER

WALL UNIT CEILING CASSETTE

SEE PLANS, SCHEDULES
AND PIPING DIAGRAMS
FOR AMOUNTS

VRF OUTDOOR UNIT

BRANCH CONTROLLER/
REFRIGERANT MANIFOLD 
DEVICE

HEAT RECOVERY VRF HEAT PUMP SYSTEM

1. GENERAL
A. THE SYSTEM SHALL OPERATE AS HEAT RECOVERY VRF HEAT PUMP 

SYSTEM TO SIMULTANEOUSLY HEAT AND COOL EACH ZONE.
B. ALL INDOOR UNITS SHALL BE CONTROLLED BY A WALL MOUNTED 

CONTROLLER. IN SPACES SERVED BY MULTIPLE INDOOR UNITS A SINGLE 
CONTROLLER SHALL CONTROL THEM AS A SINGLE ZONE. SEE PLANS FOR 
CONTROLLER/THERMOSTAT LOCATIONS AND EQUIPMENT SERVED.

C. INDOOR AND OUTDOOR UNITS SHALL BE CONTROLLED BY THE 
MANUFACTURER'S CONTROLLERS:
a. PROVIDE AND CONNECT ALL INDOOR AND OUTDOOR UNITS TO A 

SINGLE CENTRAL CONTROLLER.
b. PROVIDE WALL MOUNTED ZONE CONTROLLERS AS INDICATED ON THE 

MECHANICAL PLANS.
       D. EXISTING HYDRONIC HEAT SHALL ACT AS AUXILIARY HEAT TO THE EACH 

VRF ZONE. PROVIDE MANUFACTURER CN 24 RELAY KIT WITH EACH 
INDOOR UNIT. IF SPACE TEMPERATURE FALLS BELOW PRESET 
TEMPERATURE DIFFERENCE FROM SETPOINT, THE NEW CN 24 RELAY KIT 
SHALL OPEN THE EXISTING HYDRONIC ZONE VALVE FOR THAT ZONE. 
WHEN MANUFACTURER'S CONTROLS ARE SATISFIED, HYDRONIC ZONE 
VALVE SHALL CLOSE AND THE VRF SYSTEM SHALL CONTINUE TO 
OPERATE. 

1. CYCLES/MODES:
A. THE CYCLE/MODE OF THE ZONE EQUIPMENT AND OUTDOOR EQUIPMENT 

SHALL BE DETERMINED AND SET BY THE MANUFACTURER'S HEAT PUMP 
CONTROLS.

B. ALL SETPOINTS SHALL BE FIELD ADJUSTABLE FROM THE UNIT ZONE 
CONTROLLERS, CENTRAL CONTROLLER AND BAS INTERFACE.

WALL UNIT CEILING CASSETTE

SEE PLANS, SCHEDULES
AND PIPING DIAGRAMS
FOR AMOUNTS

VRF OUTDOOR UNIT

BRANCH CONTROLLER/
REFRIGERANT MANIFOLD 
DEVICE

VRF CHANGEOVER HEAT PUMP SYSTEM

1. GENERAL
A. THE SYSTEM SHALL OPERATE AS A CHANGEOVER VRF HEAT PUMP SYSTEM.
B. EACH INDOOR UNIT SHALL CONDITION A SINGLE ZONE THROUGH A SINGLE 
WALL MOUNTED CONTROLLER.
C. INDOOR AND OUTDOOR UNITS SHALL BE CONTROLLED BY THE 
MANUFACTURER'S CONTROLLERS:

a. PROVIDE AND CONNECT ALL INDOOR AND OUTDOOR UNITS TO A SINGLE 
CENTRAL CONTROLLER.
b. PROVIDE WALL MOUNTED ZONE CONTROLLERS AS INDICATED ON THE 
MECHANICAL PLANS.

2. CYCLES/MODES:
A. THE CYCLE/MODE OF THE ZONE EQUIPMENT AND OUTDOOR EQUIPMENT 
SHALL BE DETERMINED AND SET BY THE MANUFACTURER'S HEAT PUMP 
CONTROLS.
B. ALL SETPOINTS SHALL BE FIELD ADJUSTABLE FROM THE UNIT ZONE 
CONTROLLERS AND CENTRAL CONTROLLER.

3. AUXILIARY HEAT:
EXISTING HYDRONIC HEAT SHALL ACT AS AUXILIARY HEAT TO THE EACH 
VRF ZONE. PROVIDE MANUFACTURER CN 24 RELAY KIT WITH EACH 
INDOOR UNIT. IF SPACE TEMPERATURE FALLS BELOW PRESET 
TEMPERATURE DIFFERENCE FROM SETPOINT, THE NEW CN 24 RELAY KIT 
SHALL OPEN THE EXISTING HYDRONIC ZONE VALVE FOR THAT ZONE. 
WHEN MANUFACTURER'S CONTROLS ARE SATISFIED, HYDRONIC ZONE 
VALVE SHALL CLOSE AND THE VRF SYSTEM SHALL CONTINUE TO 
OPERATE. 

OTHER SEQUENCES OF CONTROL

1. VESTIBULE CABINET UNIT HEATER:

A. THE VESTIBULE CABINET UNIT HEATER (CUH) SHALL RESPOND TO A SINGLE 
THERMOSTAT LOCATED ON THE VESTIBULE WALL.

B. WHEN THE TEMPERATURE FALLS BELOW THE HEATING SETPOINT (60°F, 
ADJUSTABLE) THE UNIT HEATER SHALL ENERGIZE AND THE BLOWER SHALL 
START. WHEN THE THERMOSTAT IS SATISFIED THE HEATER SHALL DE-
ENERGIZE AND BLOWER SHALL TURN OFF.

2. BREAK ROOM KICKSPACE HEATER:

A. THE KICKSPACE HEATER (KH) SHALL RESPOND TO AN EXISTING 
THERMOSTAT LOCATED ON THE BREAKROOM WALL.

B. WHEN THE TEMPERATURE FALLS BELOW THE HEATING SETPOINT (68°F, 
ADJUSTABLE) THE EXISTING CONTROL VALVE SHALL OPEN AND THE 
BLOWER SHALL START. WHEN THE THERMOSTAT IS SATISFIED THE BLOWER 
SHALL BE OFF AND HEATING CONTROL VALVE SHALL BE CLOSED.
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NTSM-701

3 TYPICAL ERV AND DUCT HEATER SEQUENCE OF OPERATIONS

NTSM-701

5 ERV-1 (MULTIPURPOSE ROOM) SEQUENCE OF OPERATIONS
SCALE:   1/4" = 1'-0"M-701

2 VRF HEAT RECOVERY SYSTEM SEQUENCE OF OPERATIONS

SCALE:   1/4" = 1'-0"M-701

4 VRF CHANGEOVER HEAT PUMP SYSTEM SEQUENCE OF OPERATIONS



D

S

TV

C

OC

BUILDING GROUNDING GRID LEGEND
GROUNDING CABLE EXPOSEDG

G

CIRCUITRY TURNING UP

CIRCUITRY TURNING DOWN

LP2A#1,3,5
HOMERUN TO PANEL "LP2A", CIRCUIT #1,3,5

FEEDER SIZE TAG SYMBOL. REFER TO
"LEGEND OF FEEDER SIZES".

CIRCUITRY, AND FEEDERS LEGEND

1

POWER TRANSFORMER

UNFUSED DISCONNECT
WITH FRAME RATING

TRANSFER SWITCH WITH RATING AND 
TYPE (MANUAL OR AUTOMATIC)
"ATS" FOR AUTOMATIC
"MTS" FOR MANUAL

KILOWATT HOUR METER

INLINE FUSE WITH TRIP RATING

POWER ONE-LINE LEGENDLIGHTING FIXTURES LEGEND

A
a
P-2

BATTERY BACKUP UNIT

(REFER TO LIGHTING FIXTURE SCHEDULE FOR 
ADDITIONAL INFORMATION)

EMERGENCY (LIFE SAFETY) 
LIGHTING FIXTURES -
'NL' DENOTES NIGHT LIGHT, 
"EM" DENOTES BATTERY PACK

2'x2' LED FIXTURE TYPE 'A' (REFER TO LIGHTING SCHEDULE) 
"a" INDICATES CONTROLLED BY SWITCH 'a' 
"P-2" INDICATES CONNECTED TO PANEL P CIRCUIT NUMBER 2

1'x4'

CRITICAL BRANCH FIXTURES

DUPLEX RECEPTACLE CONNECTED TO 120V EMERGENCY CIRCUIT. 
EMERGENCY SYSTEM RECEPTACLES SHALL HAVE INDICATION OF 
PANELBOARD AND CIRCUIT NUMBER SUPPLYING THEM.

QUADRAPLEX RECEPTACLE CONNECTED TO 120V EMERGENCY 
CIRCUIT. EMERGENCY SYSTEM RECEPTACLES SHALL HAVE 
INDICATION OF PANELBOARD AND CIRCUIT NUMBER SUPPLYING 
THEM.

FLUSH CEILING MOUNTED DUPLEX RECEPTACLE

RECESSED AV MONITOR UTILITY BOX WITH 
DUPLEX RECEPTACLE AND DATA OUTLET. 
PROVIDE 1 1/4" CONDUIT TO WITH PULL STRING 
TO ABOVE DROP CEILING. 6' AFF CHIEF MODEL 
#PAC526F

SEMI-FLUSH WALL MOUNTED, 120 VOLT, 3 WIRE 
SYNCHRONOUS, 12/24 HOUR ANALOG FACED 
CLOCK - INTERCONNECT TO THE EAREST 
RECEPTACLE
CIRCUIT

FLUSH POKE-THRU FLOOR WITH DUPLEX RECEPTACLE

SINGLE POLE SWITCH

DUAL TECHNOLOGY WALL MOUNTED OCCUPANCY SENSOR 

DIMMABLE DUAL TECHNOLOGY WALL MOUNTED 
OCCUPANCY SENSOR

DUPLEX RECEPTACLE

DUPLEX RECEPTACLE MOUNTED AT COUNTER HEIGHT

3

4

D

E

M

P

K

USB

ELECTRICAL FIXTURES & EQUIPMENT LEGEND

AUDIO AND VISUAL ALARM DEVICES SHALL BE 
MOUNTED 80" ABOVE

FIRE ALARM SYSTEM COMBINATION 135°F FIXED 
TEMPERATURE/ RATE OF RISE HEAT DETECTOR.
`F' INDICATES 190°F FIXED TEMPERATURE.

FIRE ALARM SYSTEM LEGEND

FIRE ALARM SYSTEM COMBINATION HORN/ADA APPROVED 
STROBE LIGHT SIGNAL UNIT (75CD UNLESS NOTED 
OTHERWISE) "LF" INDICATES LOW FREQUENCY DEVICE

FIRE ALARM SYSTEM ADA APPROVED STROBE LIGHT SIGNAL 
UNIT (75cd UNLESS NOTED OTHERWISE)

DUCT SMOKE DETECTOR

CARD READER

SECURITY DEVICES LEGEND

KEY PAD

DOOR CONTACTS

MOTION SENSOR

GLASS BREAK SENSOR

ELECTRIC DOOR LOCK, EITHER STRIKE OR 
LATCH, CONTRACTOR SHALL VERIFY WITH 
THE DOOR AND SECURITY VENDOR.

REQUEST TO EXIT DEVICE

VIDEO CAMERA

PUSH/PANIC BUTTON

SECURITY PANEL

DOOR RELEASE BUTTON

WALL MOUNTED TWO WAY INTERCOM

COMMUNICATION DEVICES LEGEND
TELEPHONE OUTLET: 4"x4" JUNCTION BOX WITH 
SINGLE GANG FACEPLATE AND 1" CONDUIT STUBBED 
6" ABOVE AN ACCESSIBLE CEILING. 'W' INDICATES 
MOUNTING AT 48" AFF.

DATA OUTLET: 4"x4" JUNCTION BOX WITH SINGLE 
GANG FACEPLATE AND 1" CONDUIT STUBBED 6" 
ABOVE AN ACCESSIBLE CEILING.

AUDIO / VISUAL LEGEND

SOUND SYSTEM SUB-AMPLIFIER

SPEAKER-CEILING MOUNTED, "V" 
INDICATES WITH VOLUME CONTROL

VOLUME CONTROL SWITCH - WALL MOUNTED

CR

KP

DC

M

GB

EL

RX

PB

SEC

DR

INT

K

FS

B

H

F

F

F

AMP

VC

SP

1. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE LATEST EDITION OF THE NFPA 70, NATIONAL ELECTRICAL CODE (NEC), OSHA 
REGULATIONS, AS WELL AS APPLICABLE REGULATIONS OF THE PERTINENT FEDERAL, STATE, COUNTY, AND CITY AGENCIES.  PROVIDE 
MATERIALS AND EQUIPMENT THAT COMPLY WITH ANSI, IEEE, IES AND NEMA STANDARDS.  WHERE APPLICABLE, PROVIDE ONLY MATERIALS 
THAT ARE U.L. LISTED AND LABELED.

2. PROVIDE ALL NECESSARY ACCESSORIES REQUIRED TO MEET THE INTENT OF THE CONTRACT DRAWINGS.

3. ALL GENERAL NOTES, SYMBOL LISTS, ABBREVIATIONS AND DETAILS ARE TO BE CONSIDERED APPLICABLE TO ALL ELECTRICAL DRAWINGS FOR 
THIS PROJECT.

4. WHERE A DISCREPANCY OCCURS BETWEEN THE DRAWINGS AND THE SPECIFICATIONS, THE SPECIFICATIONS SHALL PREVAIL. CONTACT THE 
ENGINEER FOR CLARIFICATION WHEN SUCH A SITUATION OCCURS.

5. WHERE MATERIAL IS CALLED OUT IN THE LEGEND BY MANUFACTURER TYPE OR CATALOG NUMBER, SUCH DESIGNATIONS ARE TO ESTABLISH 
STANDARDS OR DESIRED QUALITY.  ACCEPTANCE OR REJECTION OF PROPOSED SUBSTITUTIONS SHALL BE SUBJECT TO THE APPROVAL OF 
THE OWNER.

6. ELECTRICAL DRAWINGS ARE DIAGRAMMATICAL IN NATURE AND SHALL NOT BE SCALED.  REFER TO ARCHITECTURAL/CIVIL DRAWINGS FOR 
EXACT LOCATION OF EQUIPMENT AND DEVICES, AND FURNITURE REQUIREMENTS, PRIOR TO ROUGHING IN FOR SAME.

7. GIVE ALL NECESSARY NOTICES, OBTAIN ALL PERMITS; PAY ALL GOVERNMENT AND STATE SALES TAXES AND FEES WHERE APPLICABLE, AND 
OTHER COSTS, INCLUDING UTILITY CONNECTIONS OR EXTENSIONS IN CONNECTION WITH THE PROJECT SCOPE OF WORK. FILE ALL 
NECESSARY DRAWINGS, PREPARE ALL DOCUMENTS AND OBTAIN ALL NECESSARY APPROVALS OF ALL GOVERNMENTAL AND STATE 
DEPARTMENTS HAVING JURISDICTION, OBTAIN ALL REQUIRED CERTIFICATES OF INSPECTIONS FOR PROJECT SCOPE OF WORK AND DELIVER A 
COPY TO THE ENGINEER BEFORE REQUEST FOR ACCEPTANCE AND FINAL PAYMENT FOR THE PROJECT SCOPE OF WORK.

8. COOPERATE FULLY WITH SEPARATE CONTRACTORS SO WORK ON THOSE CONTRACTS MAY BE CARRIED OUT SMOOTHLY, WITHOUT 
INTERFERING WITH OR DELAYING WORK UNDER THIS CONTRACT. COORDINATE THE WORK OF THIS CONTRACT WITH WORK PERFORMED 
UNDER SEPARATE CONTRACTS.

9. EACH CONTRACTOR SHALL COORDINATE ITS CONSTRUCTION OPERATIONS WITH THOSE OF OTHER CONTRACTORS AND ENTITIES TO ENSURE 
EFFICIENT AND ORDERLY INSTALLATION OF EACH PART OF THE WORK.  EACH CONTRACTOR SHALL COORDINATE ITS OPERATIONS WITH 
OPERATIONS, INCLUDED IN DIFFERENT SECTIONS, THAT DEPEND ON EACH OTHER FOR PROPER INSTALLATION, CONNECTION, AND 
OPERATION.  SCHEDULE CONSTRUCTION OPERATIONS IN SEQUENCE REQUIRED TO OBTAIN THE BEST RESULTS WHERE INSTALLATION OF ONE 
PART OF THE WORK DEPENDS ON INSTALLATION OF OTHER COMPONENTS, BEFORE OR AFTER ITS OWN INSTALLATION.  COORDINATE 
INSTALLATION OF DIFFERENT COMPONENTS WITH OTHER CONTRACTORS TO ENSURE MAXIMUM PERFORMANCE AND ACCESSIBILITY FOR 
REQUIRED MAINTENANCE, SERVICE, AND REPAIR.  MAKE ADEQUATE PROVISIONS TO ACCOMMODATE ITEMS SCHEDULED FOR LATER 
INSTALLATION.

10. IF COMPLIANCE WITH TWO OR MORE STANDARDS OR DIRECTIVES IS SPECIFIED AND THE STANDARDS ESTABLISH DIFFERENT OR CONFLICTING 
REQUIREMENTS FOR MINIMUM QUANTITIES OR QUALITY LEVELS, COMPLY WITH THE MOST STRINGENT REQUIREMENT. REFER UNCERTAINTIES 
AND REQUIREMENTS THAT ARE DIFFERENT, BUT APPARENTLY EQUAL, TO ARCHITECT/ENGINEER FOR A DECISION BEFORE PROCEEDING.

11. THE QUANTITY OR QUALITY LEVEL SHOWN OR SPECIFIED SHALL BE THE MINIMUM PROVIDED OR PERFORMED. THE ACTUAL INSTALLATION MAY 
COMPLY EXACTLY WITH THE MINIMUM QUANTITY OR QUALITY SPECIFIED, OR IT MAY EXCEED THE MINIMUM WITHIN REASONABLE LIMITS.  TO 
COMPLY WITH THESE REQUIREMENTS, INDICATED NUMERIC VALUES ARE MINIMUM OR MAXIMUM, AS APPROPRIATE, FOR THE CONTEXT OF 
REQUIREMENTS. REFER UNCERTAINTIES TO ENGINEER FOR A DECISION BEFORE PROCEEDING.

12. DELIVER, STORE, AND HANDLE PRODUCTS USING MEANS AND METHODS THAT WILL PREVENT DAMAGE, DETERIORATION, AND LOSS, 
INCLUDING THEFT. COMPLY WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND GENERALLY ACCEPTED CONSTRUCTION PRACTICE.

13. WARRANTY EQUIPMENT AND INSTALLATIONS FOR A PERIOD OF ONE YEAR AFTER SUBSTANTIAL COMPLETION OF PROJECT

14. EACH CONTRACTOR SHALL ASSIGN REPRESENTATIVES WITH EXPERTISE AND AUTHORITY TO ACT ON ITS BEHALF AND SHALL SCHEDULE THEM 
TO PARTICIPATE IN AND PERFORM COMMISSIONING PROCESS ACTIVITIES FOR ALL NEW EQUIPMENT AND SYSTEMS.  

15. PREPARE PROJECT SPECIFIC INFORMATION TO BE SUBMITTED AS SHOP DRAWINGS FOR PROJECT.  SHOP DRAWINGS SHALL BE SUBMITTED 
FOR ALL EQUIPMENT AND MATERIALS TO BE USED ON PROJECT.  SUBMITTALS SHALL BE DRAWN ACCURATELY AND TO SCALE. DO NOT BASE 
SHOP DRAWINGS ON REPRODUCTIONS OF THE CONTRACT DOCUMENTS OR STANDARD PRINTED DATA.  SUBMIT SHOP DRAWINGS IN 
QUANTITIES AS REQUIRED BY ARCHITECT.

16. THE EXISTENCE AND LOCATION OF UNDERGROUND AND OTHER UTILITIES AND CONSTRUCTION INDICATED AS EXISTING ARE NOT 
GUARANTEED. BEFORE BEGINNING WORK, INVESTIGATE AND VERIFY THE EXISTENCE AND LOCATION OF UTILITIES, MECHANICAL AND 
ELECTRICAL SYSTEMS, AND OTHER CONSTRUCTION AFFECTING THE WORK.  ADVISE ARCHITECT OF CONFLICTS OR DEFICIENCIES PRIOR TO 
STARTING WORK.

17. TAKE FIELD MEASUREMENTS AS REQUIRED TO FIT THE WORK PROPERLY.  RECHECK MEASUREMENTS BEFORE INSTALLING EACH PRODUCT. 
WHERE PORTIONS OF THE WORK ARE INDICATED TO FIT TO OTHER CONSTRUCTION, VERIFY DIMENSIONS OF OTHER CONSTRUCTION BY FIELD 
MEASUREMENTS BEFORE FABRICATION.  COORDINATE FABRICATION SCHEDULE WITH CONSTRUCTION PROGRESS TO AVOID DELAYING THE 
WORK.VERIFY SPACE REQUIREMENTS AND DIMENSIONS OF ITEMS SHOWN DIAGRAMMATICALLY ON DRAWINGS.  IMMEDIATELY ON DISCOVERY 
OF THE NEED FOR CLARIFICATION OF THE CONTRACT DOCUMENTS, SUBMIT A REQUEST FOR INFORMATION TO ENGINEER. INCLUDE A 
DETAILED DESCRIPTION OF PROBLEM ENCOUNTERED, TOGETHER WITH RECOMMENDATIONS FOR CHANGING THE CONTRACT DOCUMENTS.

18. COMPLY WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND RECOMMENDATIONS FOR INSTALLING PRODUCTS IN APPLICATIONS INDICATED.

19. CONDUCT CONSTRUCTION OPERATIONS SO NO PART OF THE WORK IS SUBJECTED TO DAMAGING OPERATIONS OR LOADING IN EXCESS OF 
THAT EXPECTED DURING NORMAL CONDITIONS OF OCCUPANCY.

20. KEEP INSTALLED WORK CLEAN. CLEAN INSTALLED SURFACES ACCORDING TO WRITTEN INSTRUCTIONS OF MANUFACTURER OR FABRICATOR 
OF PRODUCT INSTALLED, USING ONLY CLEANING MATERIALS SPECIFICALLY RECOMMENDED. IF SPECIFIC CLEANING MATERIALS ARE NOT 
RECOMMENDED, USE CLEANING MATERIALS THAT ARE NOT HAZARDOUS TO HEALTH OR PROPERTY AND THAT WILL NOT DAMAGE EXPOSED 
SURFACES.

21. DURING HANDLING AND INSTALLATION, CLEAN AND PROTECT CONSTRUCTION IN PROGRESS AND ADJOINING MATERIALS ALREADY IN PLACE. 
APPLY PROTECTIVE COVERING WHERE REQUIRED TO ENSURE PROTECTION FROM DAMAGE OR DETERIORATION AT SUBSTANTIAL 
COMPLETION.

22. CLEAN AND PROVIDE MAINTENANCE ON COMPLETED CONSTRUCTION AS FREQUENTLY AS NECESSARY THROUGH THE REMAINDER OF THE 
CONSTRUCTION PERIOD. ADJUST AND LUBRICATE OPERABLE COMPONENTS TO ENSURE OPERABILITY WITHOUT DAMAGING EFFECTS.

23. START EQUIPMENT AND OPERATING COMPONENTS TO CONFIRM PROPER OPERATION. REMOVE MALFUNCTIONING UNITS, REPLACE WITH NEW 
UNITS, AND RETEST.  ADJUST OPERATING COMPONENTS FOR PROPER OPERATION WITHOUT BINDING. ADJUST EQUIPMENT FOR PROPER 
OPERATION.  TEST EACH PIECE OF EQUIPMENT TO VERIFY PROPER OPERATION. TEST AND ADJUST CONTROLS AND SAFETIES.  REPLACE 
DAMAGED AND MALFUNCTIONING CONTROLS AND EQUIPMENT.

24. PROVIDE FINAL PROTECTION AND MAINTAIN CONDITIONS THAT ENSURE INSTALLED WORK IS WITHOUT DAMAGE OR DETERIORATION AT TIME 
OF SUBSTANTIAL COMPLETION.

25. THE COST OF CORRECTIVE WORK SHALL BE INCLUDED UNDER THE CONTRACT.

26. SEAL CONDUIT AND CABLE PENETRATIONS WITH APPROVED FIRESTOP MATERIALS.  REFER TO DIVISION 7 SECTION "THROUGH-PENETRATION 
FIRESTOP SYSTEMS" FOR MATERIALS.

27. INSTALL EQUIPMENT TO ALLOW MAXIMUM POSSIBLE HEADROOM UNLESS SPECIFIC MOUNTING HEIGHTS ARE INDICATED.  INSTALL EQUIPMENT 
LEVEL AND PLUMB, PARALLEL AND PERPENDICULAR TO OTHER BUILDING SYSTEMS AND COMPONENTS IN EXPOSED INTERIOR SPACES, 
UNLESS OTHERWISE INDICATED.  INSTALL ELECTRICAL EQUIPMENT TO FACILITATE SERVICE, MAINTENANCE, AND REPAIR OR REPLACEMENT OF 
COMPONENTS.  CONNECT EQUIPMENT FOR EASE OF DISCONNECTING, WITH MINIMUM INTERFERENCE TO OTHER INSTALLATIONS.

28. ELECTRICAL AND SYSTEMS CONTRACTOR SHALL COORDINATE HIS WORK WITH GENERAL, HVAC, FIRE PROTECTION PLUMBING CONTRACTORS 
AND VENDORS AND SHALL MAKE NECESSARY ADJUSTMENTS OR CHANGES TO FACILITATE INSTALLATION OF EQUIPMENT IN SPACES 
AVAILABLE.

29. ACCESS PANELS SHALL BE PROVIDED BY ELECTRICAL AND SYSTEMS CONTRACTOR FOR ALL ITEMS REQUIRING INSPECTION OR MAINTENANCE 
OR AS REQUIRED BY CODE.  ACCESS PANELS SHALL BE OF SUFFICIENT SIZE AND LOCATED SO THAT THE CONCEALED ITEMS MAY BE SERVICED 
AND MAINTAINED OR COMPLETELY REMOVED AND REPLACED.  MINIMUM SIZE OF PANEL SHALL BE 12" BY 12".  PANELS SHALL BE COMPLETE 
WITH IDENTIFYING LABELS. 

30. ELECTRICAL CONTRACTOR SHALL KEEP AN UP TO DATE SET OF "AS-BUILT" RECORD DRAWINGS ON SITE AT ALL TIMES.  AT PROJECT 
COMPLETION PROVIDE THE OWNER, ARCHITECT AND THE ENGINEER WITH A COMPLETE SET OF CONTRACT DRAWINGS WITH ALL FIELD 
CHANGES IN CAD FORMAT ALONG WITH A PDF SET AND A FULL SIZE PRINT.

31. ALL ELECTRICAL EQUIPMENT, DEVICES, CONDUCTORS, CABLES AND ETC. SHALL BE U.L. LABELED AND LISTED FOR THE APPLICATION IN WHICH 
IT IS BEING USED.

32. CONTRACTOR SHALL PREPARE OPERATION AND MAINTENANCE MANUALS FOR BUILDING OWNER.  OPERATION AND MAINTENANCE MANUALS 
SHALL INCLUDE SHOP DRAWING SUBMITTALS AND OPERATION AND MAINTENANCE MANUALS FOR EACH PIECE OF EQUIPMENT AND SYSTEM 
INSTALLED FOR PROJECT.  OWNER SHALL BE PROVIDED WITH 3 COPIES OF OPERATION AND MAINTENANCE MANUALS.

STANDARDS
1. ALL MATERIALS, EQUIPMENT AND INSTALLATION SHALL COMPLY WITH THE FOLLOWING:
A. LATEST ADOPTED MAINE UNIFIED BUILDING CODE "MUBEC"
B. NATIONAL ELECTRICAL CODE, LATEST APPROVED EDITION.
C. ANY AND ALL FEDERAL, STATE AND/OR LOCAL CODES, APPLICABLE ORDINANCES AND REGULATIONS.
D. LATEST APPROVED STANDARDS OF IEEE, ANSI, NEMA AND NFPA.
E. LOCAL UTILITY AND TELEPHONE COMPANY REGULATIONS.
F. BICSI TDMM, LATEST EDITION.
G. ALL EQUIPMENT SHALL BE NEW AND U.L. LISTED WHERE LISTING IS AVAILABLE.

SUBSTITUTIONS
1. WHERE EQUIPMENT AND MATERIALS ARE INDICATED "OR EQUIVALENT" SUBSTITUTION OF ITEMS EQUAL IF QUALITY. PERFORMANCE, RATING 

AND APPEARANCE WILL BE PERMITTED UPON SPECIFIC REVIEW IN WRITING BY THE ENGINEERS BEFORE INSTALLATION. SPECIFIC CRITERIA 
FOR SUBSTITUTION OF CERTAIN EQUIPMENT ARE DEFINED ELSEWHERE.

2. IN ALL CASES, THE RIGHT IS RESERVED TO REQUIRE ADEQUATE PROOF OF THE EQUALITY AND ACCEPTABILITY OF THE SUBSTITUTE BEFORE 
PERMITTING ITS USE. THE CONTRACTOR SHALL ASSUME THE COST AND THE ENTIRE RESPONSIBILITY FOR ANY CHANGES IN ANY PHASE OF 
BUILDING CONSTRUCTION, AS SHOWN ON THE CONTRACT DRAWINGS OR REQUIRED BY THE SPECIFICATIONS, WHICH MAY BE OCCASIONED BY 
REVIEW OF MATERIALS AND EQUIPMENT OTHER THAN THAT SPECIFIED.

GENERAL ELECTRICAL NOTES

A AMPERES 
ADA AMERICANS WITH DISABILITIES ACT
AFF ABOVE FINISH FLOOR 
AFG ABOVE FINISH GRADE 
AHJ AUTHORITY HAVING JURISDICTION 
AHU AIR HANDLING UNIT 
AIC AMPERE INTERRUPTING CAPACITY 
AL ALUMINUM 
ANSI AMERICAN NATIONAL STANDARDS 

INSTITUTE 
ARCH ARCHITECT 
ATS AUTOMATIC TRANSFER SWITCH 
ATC AUTOMATIC TEMPERATURE CONTROL 
AWG AMERICAN WIRE GAUGE 
BFG BELOW FINISH GRADE 
BLDG BUILDING 
C CONDUIT 
CAT CATALOG 
CB CIRCUIT BREAKER 
CBM CERTIFIED BALLASMANUFACTURERS 
CKT CIRCUIT 
CL CENTERLINE 
CLF CURRENT LIMITING FUSE 
COL COLUMN 
CPT CONTROL POWER TRANSFORMER 
CT CURRENT TRANSFORMER 
CU COPPER 
DWG DRAWING 
EF EXHAUST FAN 
EM EMERGENCY
ELEV. ELEVATOR 
EMT ELECTRICAL METALLIC TUBING 
EPO EMERGENCY POWER OFF 
EWC ELECTRIC WATER COOLER 
F FUSE 
FA FIRE ALARM 
FLA FULL LOAD AMPERES 
FMC FLEXIBLE METAL CONDUIT 
FT FEET 
GFI GROUND FAULT CIRCUIT INTERRUPTER 
GND, G GROUND OR GROUNDING 
GRMC GALVANIZED RIGID METALLIC CONDUIT 
HOA HAND, OFF, AUTOMATIC SWITCH 
IEEE INSTITUTE OF ELECTRICAL AND 

ELECTRONIC ENGINEERS
IMC INTERMEDIATE METAL CONDUIT 
INT INTERLOCK 
IG ISOLATED GROUND 
KCMIL THOUSAND CIRCULAR MILS 
KVA KILOVOLT AMPERES 
KW KILOWATTS 
LTG LIGHTING 
LFMC LIQUIDTIGHT FLEXIBLE METAL CONDUIT 
MC METAL CLAD CABLE 
MCB MAIN CIRCUIT BREAKER 
MCC MOTOR CONTROL CENTER 
MCP MOTOR CIRCUIT PROTECTOR 
MISC MISCELLANEOUS 
MLO MAIN LUGS ONLY 
NC NORMALLY CLOSED 
NEC NATIONAL ELECTRIC CODE 
NEMA NATIONAL ELECTRICAL 

MANUFACTURES ASSOCIATION
NFPA NATIONAL FIRE PROTECTION 

ASSOCIATION 
NO NORMALLY OPEN OR NUMBER 
NTS NOT TO SCALE 
P POLE 
PB PUSHBUTTON 
PNL PANEL 
POS PROVIDED UNDER OTHER SECTIONS 
PVC POLYVINYL CHLORIDE 
PWR POWER 
QTY QUAINTLY 
REQ'D REQUIRED 
RMC RIGID METAL CONDUIT 
RMS ROOT MEAN SQUARED 
RNMC RIGID NON-METALLIC CONDUIT 
RTU ROOF TOP UNIT 
SP SPARE 
SW SWITCH 
SYM SYMMETRICAL 
TEL TELEPHONE 
TMCB THERMAL MAGNETIC CIRCUIT BREAKER 
TP TAMPER PROOF 
TYP TYPICAL 
UG UNDERGROUND OR UNDERGRADE 
UL UNDERWRITERS LABORATORIES 
V VOLT 
VT VOLTAGE TRANSFORMER 
W WIRE 
WH WATER HEATER 
WP WEATHER PROOF 
XFMR TRANSFORMER 
UON UNLESS OTHERWISE NOTED 
Δ DELTA 
Y WYE 

∅ PHASE 

G.C.  GENERAL CONTRACTOR 
M.C.  MECHANICAL CONTRACTOR 
E.C.  ELECTRICAL CONTRACTOR 
NL INDICATES NIGHT LIGHT FIXTURE 

TO BE CONNECTED TO 
UNSWITCHED SOURCE, 
ENERGIZED 24 HOURS A DAY

ABBREVIATIONS

EXISTING EQUIPMENT LEGEND

(E) EXISTING TO REMAIN 
(R) EXISTING TO BE DISCONNECTED AND REMOVED 
(RL) EXISTING TO BE DISCONNECTED AND RELOCATED 
(RP) EXISTING TO BE REPLACED 
(ER) EXISTING IN NEW LOCATION 
(EN) EXISTING LOCATION WITH NEW DEVICE

S

75CD

75CD
(LF)

FIRE ALARM SYSTEM HORNF

FIRE ALARM SYSTEM SMOKE DETECTOR
"XX" DENOTES THE TYPE OF SMOKE DETECTOR"XX"

2'x4'

CEILING OUTLET AND LED FIXTURE

WALL OUTLET AND LED FIXTURE

WALL OUTLET AND LED EMERGENCY FIXTURE

SURFACE MOUNTED DOWNLIGHT

PENDANT MOUNTED DOWNLIGHT

STRIP LIGHT (SURFACE, SUSPENDED, CHAIN-HUNG)

WRAP AROUND (SURFACE, SUSPENDED, CHAIN-HUNG) 

HIGH BAY (SURFACE, SUSPENDED, CHAIN-HUNG)

WALLPACK

CEILING OUTLET AND LED EMERGENCY FIXTURE

EXIT SIGN (SHADING INDICATES DIRECTION OF 
FACE(S) DIRECTIONAL ARROWS AS INDICATED)

BATTERY UNIT

WIRELESS ACCESS POINTWAP

CEILING MOUNTED OUTLET

LIGHTING DEVICES LEGEND

FLOOR MOUNTED OUTLET

GROUNDING CABLE BURIED

LIGHTNING PROTECTION ROD

GROUND ROD

EXOTHERMIC BONDING CONNECTION

BOLTED BORDING CONNECTION

FIRE ALARM SYSTEM BELL

SPRINKLER SYSTEM WATER FLOW SWITCH

TS SPRINKLER SYSTEM VALVE TAMPER SWITCH

DH MAGNETIC DOOR HOLDER/CLOSER

RTI REMOTE TEST INDICATOR

FACP FIRE ALARM CONTROL PANEL

FAA FIRE ALARM SYSTEM REMOTE ANNUNCIATOR PANEL

FIRE ALARM KEY BOX

FIRE ALARM SYSTEM DUAL ACTION MANUAL PULL STATION

WALL SCONCE

WALL SCONCE

VANITY

UNDERCABINET

SINGLE HEADED REMOTE HEAD

DOUBLE HEADED REMOTE HEAD

EXIT SIGN (SHADING INDICATES DIRECTION OF FACE(S) 
DIRECTIONAL ARROWS AS INDICATED)

EMERGENCY SHUT-OFF SWITCH

TOGGLE SWITCH WITH PILOT LIGHT (20 AMP)

KEYED TOGGLE SWITCH (20 AMP)

MANUAL MOTOR STARTER (THERMAL OVERLOAD SWITCH)

GROUND FAULT CIRCUIT INTERRUPTERGFI

FLUSH CEILING MOUNTED QUAD RECEPTACLE

OVERHEAD CORD REEL WITH GFI QUAD RECEPTACLE
HUBBELL CATALOG #ACA12335-DR20 OR APPROVED EQUAL

QUADRAPLEX RECEPTACLE, HALF-SWITCHED

DUPLEX RECEPTACLE WITH TWO USB CHARGING PORTS

SPECIAL RECEPTACLE, SEE SPECIAL RECEPTACLE SCHEDULE

THREE WAY SWITCH

FOUR WAY SWITCH

DIMMER SWITCH

DUAL TECHNOLOGY CEILING MOUNTED OCCUPANCY SENSOR

SD

M

60A

LINEAR (SURFACE, SUSPENDED, CHAIN-HUNG) 

LOWER CASE LETTER DESIGNATION SUCH AS 'a' 
INDICATES CONTROL OF SWITCH LEG 'a'

a

V 'V' INDICATES OCCUPANCY SENSOR VACANCY 
OPERATION

W

INDICATES CIRCUIT NUMBER CONNECTED TO'#'

20A, 125V RECEPTACLES

'#'

'#'

'#'

'#'

'#'

'#'

'#'

'#'

'#'

'#'

OTHER RECEPTACLES (AS NOTED)

FIXTURE & EQUIPMENT DESIGNATIONS

WEATHERPROOFWP

ANSUL KITCHEN CHEMICAL PULL STATION

HELP PLACE OF REFUGE CALL FOR HELP

AOM FIRE ALARM ADDRESSABLE OUTPUT MODULE

AIM FIRE ALARM ADDRESSABLE INPUT MODULE

FIRE ALARM SYSTEM SMOKE DETECTOR MULTI-CRITERIA 
TYPE UNLESS OTHERWISE NOTED

S

FIRE ALARM SYSTEM SMOKE DETECTOR MULTI-CRITERIA 
TYPE UNLESS OTHERWISE NOTED. WITH SOUNDER BASE.

S

FIRE ALARM SYSTEM ADA APPROVED CEILING MOUNTED 
STROBE LIGHT SIGNAL UNIT (75CD UNLESS NOTED 
OTHERWISE)

F

75CD

FIRE ALARM SYSTEM COMBINATION HORN/ADA APPROVED 
CEILING MOUNTED STROBE LIGHT SIGNAL UNIT (75CD 
UNLESS NOTED OTHERWISE) "LF" INDICATES LOW 
FREQUENCY DEVICE

F

75CD
(LF)

KILOWATT HOUR METER
WITH BREAKER

M

15A ENCLOSED BREAKER
WITH FRAME AND TRIP RATING

100A
ATS

FUSED DISCONNECT
FRAME & FUSE TRIP RATING50A

200A

50A

SYSTEM GROUND OR EQUIPMENT GROUND

SPECICAL OUTLET

M

1HP

MOTOR
WITH HOURSEPOWER RATING

G
100A
3P

GENERATOR
WITH VOLTAGE, PHASES, RATING
BUILT IN MAIN BREAKER
WITH RATING, AND #OF POLES

SBB IT ROOM SECONDARY BUS BAR

EXISTING EQUIPMENT TO REMAIN
(INDICATED BY LIGHT COLOR)

EXISTING EQUIPMENT TO BE MODIFIED OR REMOVED
(INDICATED AS BOLD AND DASHED.)

COAXIAL OUTLET: 4"x4" JUNCTION BOX WITH SINGLE 
GANG FACEPLATE AND 1" CONDUIT STUBBED 6" 
ABOVE AN ACCESSIBLE CEILING.

20A, 125V RECEPTACLES ALL TAMPERPROOF

DUPLEX RECEPTACLE, HALF-SWITCHED'#'

FLUSH POKE-THRU FLOOR WITH QUAD RECEPTACLE'#'

THERMAL CUTOUT, TEMPERATURETC

T

TC

CP

C

LC

PB

JJ

TIMER

TIME CLOCK

HEAVY DUTY FUSED
DISCONNECT

LIGHTING CONTACTOR

AUTOMATIC DOOR PUSH BUTTON FURNISHED 
AND INSTALLED BY OTHERS, WIRED BY THE 
ELECTRICAL CONTRACTOR.  VERIFY EXACT 
REQUIREMENTS WITH ARCHITECT PRIOR TO 
ROUGHING-IN

PULL BOX - SIZE PER ELECTRIC CODE

CONTROL PANEL

VARIABLE FREQUENCY DRIVE

CONTACTOR

, JUNCTION BOX - CEILING AND WALL 
MOUNTED RESPECTIVELY

MOTOR - NUMERAL DENOTES HORSEPOWER

30AS

20AF
208 3R

NEMA RATING (NEMA 1 
UNLESS OTHERWISE NOTED)

TIME DELAY FUSE
TRIP RATING

VOLTAGE
(SEE CIRCUITING FOR
# OF POLES)

HEAVY DUTY UNFUSED
DISCONNECT

30AS
NF

208 3R

PB

VFD

10

SS START STOP STATION

EMERGENCY POWER OFF PUSHBUTTONEPO

CONTROL DEVICES (AS NOTED)

EC ENCLOSED BREAKER (AS NOTED)

FIXTURES

METAL RACEWAY WITH FULL SIZE DEVICES AS INDICATED. 
PROVIDE WITH AMOUNT OF CHANNELS NECESSARY TO 
INCORPORATE DEVICES SHOWN.

EQUIPMENT

DISCONNECTING EQUIPMENT

CONTROLS EQUIPMENT

'V' INDICATES VIDEO CAPABILITY

T TIMER SWITCH

ELEVATOR 
COMBINATION SMOKE DETECTOR AND CARBONMONOXIDE 
DETECTION 
PHOTOELECTRIC SMOKE DETECTOR 
STANDALONE 120V SMOKE DETECTOR NOT CONNECTED TO 
THE BUILDING SYSTEM

EL 
CO

PO
120

GAS DETECTORG

1. THE FIRE ALARM SYSTEM IS EXISTING, LOCATED IN THE BASEMENT. PROVIDE ALL 
NEW FIRE ALARM AS SHOWN IN SCOPE AREA. NEW DEVICES TO BE CONNECTED TO 
THIS SYSTEM. MODIFICATION MAY BE REQUIRED TO ACCOMODATE ADDITIONAL 
DEVICES. PROVIDE EXTENDER PANEL AS REQUIRED.

2. THE DRAWINGS SHOW THE LAYOUT OF THE SYSTEM AND INDICATE THE 
APPROXIMATE LOCATIONS OF EQUIPMENT AND PIPING. CONTRACTOR IS CAUTIONED 
NOT TO SCALE THE DRAWINGS. THE PIPING SHALL BE RUN APPROXIMATELY IN THE 
AREAS AS INDICATED ON THE DRAWINGS, HOWEVER, TO THE ARRANGEMENT OF 
THE PIPING SYSTEMS AS MAY BE REFERENCED WITH WORK OF OTHER TRADES. 
CONTRACTOR SHALL REVIEW AND COORDINATE WITH STRUCTURAL, ELECTRICAL 
AND MECHANICAL DRAWINGS. PARTITIONS, STRUCTURAL MEMBERS, ETC. ARE 
DESIGNED TO BE FURRED OR CLOSED IN AND TO INCLUDE ROUGH-IN PIPING. 
CONTRACTOR SHALL FURNISH ALL OFFSETS, ADDITIONAL FITTINGS, ETC. WHETHER 
SHOWN ON DRAWINGS OR NOT, AS REQUIRED TO MEET INSTALLATION CONDITIONS.

3. CONTRACTOR IS TO REPORT ANY CONDITION REQUIRING CHANGES FROM PLANS 
TO ENGINEER PRIOR TO STARTING WORK.

4. CONTRACTOR IS TO EMPLOY EXPERIENCED WORKMEN WHO ARE TO FAMILIARIZE 
THEMSELVES WITH THE BUILDING AND OBSERVE SAFETY REQUIREMENTS.

5. CONTRACTOR TO ADJUST FIRE ALARM INITATING DEVICE LOCATIONS TO 
COORDINATE WITH THE LIGHTS, DIFFUSERS AND ALL OTHER CEILING MOUNTED 
ITEMS AS REQUIRED.

6. DEVICE LAYOUT DRAWINGS INDICATE APPROXIMATE LOCATION OF DEVICES. 
ACTUAL LOCATION SHALL BE INSTALLED CENTER OF CEILING TILE AND CENTER OF 
RESPECTIVE ROOM TAKING INTO CONSIDERATION FIELD CONDITIONS (LIGHTS, 
DUCTWORK, ETC.)

7. SUPPORT WIRE FOR CEILING MAY NOT BE USED TO SUPPORT ANY ELECTRICAL 
CONDUIT OR WIRE.

8. FOR EMT AND FLEXIBLE ALUMINUM METALLIC CONDUIT, ONLY THROATED 
INSULATOR CONNECTOR SHALL BE USED.

9. ALL FLEXIBLE CONDUIT USED WITHIN 12" OF A SPRINKLER RISER SHALL BE 
INSTALLED IN LIQUID TIGHT FLEXIBLE CONDUIT WITH STEEL COMPRESSION 
FITTINGS.

10. FIRE CONTROL PANELS, POWER SUPPLIES AND MODULE ENCLOSURES SHALL BE 
MOUNTED DIRECTLY TO STUDS USING THE APPROPRIATE SIZED METAL SCREWS IN 
A MINIMUM OF TWO PLACES. AT LEAST TWO OTHER FASTENERS FOR A TOTAL OF 
FOUR SHALL BE USED SUCH AS DRYWALL ANCHORS OR TOGGLE BOLTS. SHOULD 
ADDITIONAL MOUNTING HOLES BE DRILLED, ALL FOUR CORNERS ARE TO BE 
ANCHORED AT A MINIMUM.

11. ALL J-BOX COVERS USED IN FIRE ALARM AND FIRE SUPPRESSION SYSTEM AND 
CONTROLS SHALL BE RED.

12. WHEN CUTTING A DEVICE INTO A WALL AFTER DRYWALL IS INSTALLED, FLEXIBLE 
METAL CONDUIT WITH AN INSULATED CONNECTOR SHALL BE USED.

13. NO MORE THAN TWO WIRES SHALL BE TERMINATED ON ANY SCREW TYPE 
TERMINATION LUG.

14. T-TAPPING OF SUPERVISED CIRCUITS WHICH EMPLOY AN END OF LINE RESISTOR IS 
SPECIFICALLY EXCLUDED.

15. ALL PENETRATIONS THROUGH FIRE RATED WALLS SHALL BE MADE USING CONDUIT 
SLEEVE AND SHALL BE FIRE CAULKED USING UL APPROVED FIRE BARRIER CAULK 
LISTED FOR THE APPLICATION.

16. FIRE ALARM VENDOR MUST ADHERE TO ALL LOCAL CODES AND AUTHORITIES 
HAVING JURISDICTION. THE ENTIRE SYSTEM MUST BE DESIGNED IN ACCORDANCE 
WITH THESE AUTHORITIES HAVING JURISDICTION.

17. FIRE ALARM VENDOR MUST PRODUCE A SEPARATE FIXED PRICE TO PERFORM THE 
SCOPE OF WORK CONTAINED ON THESE DRAWINGS IN CONNECTION WITH THE FIRE 
ALARM SYSTEM. THESE DRAWINGS ARE PROVIDED FOR BID PURPOSES ONLY AND 
TO ILLUSTRATE THE SCOPE OF WORK INTENT OF THIS PROJECT. PRIOR TO 
SUBMISSION OF THE FIRE ALARM SYSTEM BID, THE FIRE ALARM VENDOR IS 
RESPONSIBLE TO REVIEW ALL DRAWINGS. UPON SUBMISSION OF THE FIRE ALARM 
BID, THE FIRE ALARM VENDOR CERTIFIES THAT ALL DRAWINGS HAVE BEEN 
REVIEWED, THE SITE HAS BEEN VISITED/INSPECTED, AND THAT ALL LOCAL BUILDING 
CODE REQUIRED ITEMS ARE FULLY UNDERSTOOD, AND INCLUDED IN THE BID PRICE.

18. FIRE ALARM VENDOR MUST SUBMIT TO THE ENGINEER & OWNER FINAL SIGNED AND 
SEALED (BY PROJECT LOCATION STATE LICENSED P.E.) DESIGN /BUILD DRAWINGS 
INCLUDING: FIRE ALARM RISER DIAGRAM, LAYOUT, EQUIPMENT LIST, & 
SPECIFICATIONS PRIOR TO START OF INSTALLATION. THE COST OF ENGINEERING 
FEE, PRORAMMING CHARGE, NEW EQUIPMENT, CONNECTION & TESTING, TROUBLE 
SHOOTING OF SYSTEM, ATTENDANCE AT THE FIRE ALARM INSPECTION, ETC. ARE TO 
BE PART OF THE TOTAL PRICE.

FIRE ALARM NOTES
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CONNOR SCHOOL RENOVATIONS

ELECTRICAL ABBREVIATIONS, NOTES &
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TJA TJA JMM
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10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SHEET LIST - ELECTRICAL

E-001 ELECTRICAL ABBREVIATIONS, NOTES & SYMBOLS

E-101 ELECTRICAL SITE PLAN

ED101 ELECTRICAL LIGHTING DEMOLITION PLAN

ED102 ELECTRICAL POWER & SYSTEMS DEMOLITION

EL101 ELECTRICAL LIGHTING FIRST FLOOR PLAN

EP101 ELECTRICAL POWER & SYSTEMS FIRST FLOOR
PLAN

EP102 ELECTRICAL POWER & SYSTEMS GYM VRF ALT#1

E-501 ELECTRICAL DETAILS

E-601 ELECTRICAL SCHEDULES

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM
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REFERENCE VERSANT HANDBOOK 
DETAILS. METER INSTALLATION SHALL 
MEET VERSANT'S CONSTRUCTION 
STANDARDS.
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SCALE:   1/16" = 1'-0"E-101

1 ELECTRICAL SITE PLAN

SHEET E-101 NUMBERED NOTES

1 REMOVE POLE, LIGHT FIXTURE, AND OVERHEAD BRANCH
CIRCUIT CONDUCTORS IN THEIR ENTIRETY.

2 REMOVE LIGHT FIXTURE AND OVERHEAD BRANCH CIRCUIT
CONDUCTORS.

3 EXISTING 120/240V/1PH SERVICE ENTRANCE TO BE
REPLACED WITH NEW 120/208V/3PH SERVICE. REMOVE
EXISTING METER, RISER CONDUIT, CONDUCTORS AND
UNDERGROUND CONDUIT IN THEIR ENTIRETY.

NTSE-101

2 ELECTRICAL SECONDARY TRENCH DETAIL
NTSE-101

6 PEDESTAL MOUNTED CT METER AND CT CABINET DETAIL
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CONNOR SCHOOL RENOVATIONS

ELECTRICAL LIGHTING DEMOLITION PLAN
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2025.04.10

CONNOR, MAINE
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SHEET ED101 NUMBERED NOTES

1 REPLACE INDICATED LIGHTING FIXTURES IN THIS ROOM.
EXISTING SWITCHING AND CIRCUIT TO BE REUSED.

2 REMOVE LIGHT FIXTURE. LEAVE CIRCUITING IN PLACE FOR
NEW/RELOCATED FIXTURE.

#

SCALE:   1/8" = 1'-0"ED101

1 ELECTRICAL LIGHTING FIRST FLOOR DEMOLITION PLAN

SCALE:   3/32" = 1'-0"ED101

2 ELECTRICAL LIGHTING BASEMENT DEMOLITION PLAN

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM
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SHEET ED102 GENERAL NOTES

1. DEMOLISH DISCONNECTS, CONDUCTORS, AND CONDUIT 
ASSOCIATED WITH MECHANICAL UNITS THAT ARE TO BE 
REMOVED UNLESS OTHERWISE NOTED.
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ELECTRICAL POWER & SYSTEMS DEMOLITION
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SCALE:   1/8" = 1'-0"ED102

1 ELECTRICAL FIRST FLOOR DEMOLITION PLAN

SCALE:   3/32" = 1'-0"ED102

2 ELECTRICAL BASEMENT DEMOLITION PLAN

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM

SHEET ED102 NUMBERED NOTES

1 PANEL SHALL BE REPLACED IN KIND. FEEDER CONDUIT AND
CONDUCTORS SHALL REMAIN IN PLACE FOR PANEL
REPLACEMENT. REMOVE ANY NECESSARY ITEMS FOR
REMOVAL OF THE PANEL. REMOVE AND REPLACE TO MATCH
EXISTING WALL FINISH AS REQUIRED TO COMPLETE NEW
WORK.

2 REMOVE MDP, SERVICE ENTRANCE CONDUCTORS AND
CONDUIT IN THEIR ENTIRETY.

3 REMOVE CONDUCTORS AND CONDUIT FROM DISCONNECT TO
EXHAUST FAN. LEAVE DISCONNECT, CONDUCTORS, AND
CONDUIT TO PANEL LOCATION IN PLACE FO REUSE.

4 REMOVE CONDUCTORS AND CONDUIT FROM DISCONNECT TO
EXISTING EXHAUST FAN. LEAVE DISCONNECT, CONDUCTORS,
AND CONDUIT TO PANEL LOCATION IN PLACE FOR REUSE.
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SHEET EL101 GENERAL NOTES

1. ALL INTERIOR SWITCHABLE CCT LIGHTING FIXTURES SHALL BE SET 
TO 35K.
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LIGHTING FIXTURE SCHEDULE

TAG DESCRIPTION MANUFACTURER MODEL COLOR//TYPE LUMENS WATTS VOLTAGE REMARKS

A 2'x4' SWITCHABLE FLAT PANEL COLUMBIA LIGHTING CBT24 A LSCS EDD SWITCHABLE LED 3400/4500/5800 48.0 W 120-277V

B 2'x2' FLAT PANEL COLUMBIA LIGHTING CBT22 A LSCS EDD SWITCHABLE LED 2800/3300/4500 38.0 W 120-277V

BS 2'x2' FLAT PANEL, DRYWALL FLANGED RECESSED COLUMBIA LIGHTING CBT22 A LSCS EDD SWITCHABLE LED 2800/3300/4500 38.0 W 120-277V ORDER WITH SOLID CEILING FLANGE KIT MODEL# FK22

C 8' HUNG LED LINEAR COLUMBIA LIGHTING CSL8 A LSCS SWITCHABLE LED 8000/8800/9600 81.0 W 120-347V ORDER WITH CABLE HANG KIT MODEL# CM48SCF5-KIT

D6 6" RECESSED LED DOWNLIGHT PRESCOLITE LBRST 6RD M LS ML CS9 WH SWITCHABLE LED 1100/1500/2500 30.7 W 120-277V

D8 8" SURFACE MOUNTED DOWNLIGHT PRESCOLITE LBRST 8RD M LS HL CS9 WH SWITCHABLE LED 3000/4000/4600 48.7 W 120-277V

DS4
4" SURFACE MOUNTED LED DOWNLIGHT PRESCOLITE LBSES 4RD CS9 WH SWITCHABLE LED

750
10.4 W 120-277V

ORDER WITH REMOTE DRIVER J-BOX WHERE NECESSARY.
OTHERWISE ORDER DIRECT J-BOX MOUNT MODEL.

DS6
6" SURFACE MOUNTED LED DOWNLIGHT PRESCOLITE LBSES 6RD CS9 WH SWITCHABLE LED

1100
13.1 W 120-277V

ORDER WITH REMOTE DRIVER J-BOX WHERE NECESSARY.
OTHERWISE ORDER DIRECT J-BOX MOUNT MODEL.

DS8
8" SURFACE MOUNTED DOWNLIGHT PRESCOLITE LBSES 8RD CS9 WH SWITCHABLE LED

1750
19.3 W 120-277V

ORDER WITH REMOTE DRIVER J-BOX WHERE NECESSARY.
OTHERWISE ORDER DIRECT J-BOX MOUNT MODEL.

DS8E
8" SURFACE MOUNTED DOWNLIGHT, EMERGENCY BATTERY BACKUP PRESCOLITE LBSES 8RD RM CS9 WH SWITCHABLE LED

1750
19.3 W 120-277V

ORDER WITH EMERGENCY BATTERY BACKUP ACCESORY
LBSE 8RD EM WH

E1 UNIVERSAL MOUNTED THERMOPLASTIC LED EXIT LIGHT WITH RED
LETTERING

DUAL LITE EVEURWE LED
N/A

3.0 W 120-277V

E2 UNIVERSAL SURFACE MOUNTED THERMOPLASTIC LED EMERGENCY
BATTERY UNIT

DUAL LITE EV2 40K LED
N/A

3.0 W 120-277V

E3 UNIVERSAL MOUNTED THERMOPLASTIC LED EXIT LIGHT WITH RED
LETTERING, DUAL EMERGENCY BATTERY HEADS

DUAL LITE EVCURW LED
N/A

3.0 W 120-277V

G
CHAIN HUNG LOW BAY

ADVANTAGE LIGHTING
SOLUTIONS

LHB 90 40 FL WH UD -PLUG 40K LED
12700

90.0 W 120-277V
FIXTURES HAS INCLUDED CABLE HANGER AS STANDARD
MOUNTING

H 2' CLOSET STRIP LIGHT COLUMBIA LIGHTING MPS 2 35 LW F W ED U 35K LED 2400 14.0 W 120-277V

J 4' SURFACE MOUNTED WRAP AROUND COLUMBIA LIGHTING CNW LSCS SWITCHABLE LED 3000/3500/4000 35.0 W 120-277V

K 4' WALL MOUNTED LINEAR COLUMBIA LIGHTING CWM 4 35 MW SM DIS FA ED U 35K LED 4200 43.0 W 120-277V

R
24" STEM MOUNTED DRUM LIGHT FORUM

DRM-UD 24 H (XX) HO 35 WOL
UNV WH D10V

35K LED
9000

25.0 W 120-277V
"XX" INDICATES COORDINATE STEM LENGTHS FOR EACH
FIXTURE REQUIRED TO HANG THEM ALL AT THE SAME
HEIGHT

V 2' WALL MOUNTED VANITY LIGHTWAY 24-LED O2C 3 W2 WSA DIM 35K LED 2400 18.0 W 120/277V

W 4' WALL WASH LINEAR COLUMBIA LIGHTING W3B 4 40 LW SFA ED U 40K LED 4300 30.1 W 120-277V

X
EXTERIOR WEDGE LIGHT, EMERGENCY BATTERY BACKUP BEACON

VPW2 48L-35 4K7 4W UNV BLT
EH

40K LED
4000

20.5 W 120-277V

X4F EXTERIOR WEDGE LIGHT, TYPE IV FORWARD THROW, BUILT IN PHOTOEYE BEACON VPW2 48L-35 4K7 4F UNV PC 40K LED 4000 20.5 W 120-277V

X4W EXTERIOR WEDGE LIGHT, EMERGENCY BATTERY BACKUP, BUILT IN
PHOTOEYE

BEACON
VPW2 48L-35 4K7 4W UNV PC
EH

40K LED
4000

20.5 W 120-277V

X4WE EXTERIOR WEDGE LIGHT, EMERGENCY BATTERY BACKUP, BUILT IN
PHOTOEYE

BEACON
VPW2 48L-35 4K7 4W UNV PC
EH

40K LED
4000

20.5 W 120-277V

Y
WALL MOUNTED STEM DISPLAY LIGHT HYDREL

PLACERTWIN A P1 80CRI 35K
120 40DEG FLC S90 L3 BL

35K LED
2800

22.0 W 120V

SHEET EL101 NUMBERED NOTES

1 RELOCATE EXISTING CLOSET LIGHT FIXTURE TO FIT LAYOUT
IN ROOM. IF NOT ALREADY CONNECTED TO THE SAME
CIRCUIT AS THE REMAINDER OF THE BREAK ROOMS
LIGHTING, CONNECT TO THE SAME CIRCUIT AND INTEGRATE
INTO THE ROOMS SWITCH LEG.

2 NORMAL LIGHTING FIXTURES SHALL REPLACE EXISTING
NORMAL LIGHTING IN THIS AREA. RECONNECT TO EXISTING
LOCAL LIGHTING CIRCUIT. RECONNECT NORMAL  LIGHTING
TO EXISTING SWITCH LEG(S). CONNECT ANY NEW EGRESS
LIGHTING TO THE LOCAL LIGHTING CIRCUIT UNSWITCHED.

3 RELOCATED FIXTURE. UTILIZE EXISTING CIRCUIT AND
SWITCHING FOR LIGHTING FIXTURE. EXTEND CIRCUITING AND
SWITCHING WIRING AS NECESSARY FOR NEW LOCATION.

4 STEM MOUNT HALLWAY FIXTURES SO THAT EACH FIXTURE IS
AT THE SAME HEIGHT.

5 ADD ROW OF NEW CLASSROOM LIGHTS IN PLACE OF
REMOVED WALL WASH FIXTURE. UTILIZE EXISTING LOCAL
LIGHTING CIRCUIT. EXTEND SURFACE MOUNTED CONDUIT
SYSTEM ALREADY FEEDING OTHER 4 LOCATIONS TO NEW
FIXTURE. EXTEND CIRCUTING AND SWITCHING WIRING AS
NECESSARY FOR NEW FIXTURE LOCATION.

6 CONNECT NEW EBU TO LOCAL LIGHTING CIRCUIT
UNSWITCHED. UTILIZE SURFACE MOUNTED CONDUIT FROM
FLOOR BELOW TO REACH THE NEW FIXTURE.

7 LIGHTING IN NEW ROOMS SHALL BE CONNECTED TO LOCAL
LIGHTING CIRCUIT IN LOBBY BEFORE ANY SWITCHES.

8 INSTALL NEW PHOTOEYE NEARBY CANOPY TO CONTROL NEW
CANOPY LIGHTING. PHOTOEYE SHALL BE IN SERIES WITH
NEW FIXTURES.

9 CIRCUIT UNSWITCHED TO CIRCUIT SERVING LIGHTING IN
NEARBY ROOM.

SCALE:   1/8" = 1'-0"EL101

1 ELECTRICAL LIGHTING FIRST FLOOR PLAN

LIGHTING DEVICE SCHEDULE

TYPE MARK VOLTAGE FUNCTIONS

OC LINE VOLTAGE CEILING MOUNTED OCCUPANCY SENSOR

OC - V LOW VOLTAGE CEILING MOUNTED OCCUPANCY SENSOR, VACANCY
OPERATION CAPABILITY

PE LINE VOLTAGE PHOTOEYE

S LINE VOLTAGE SINGLE POLE SWITCH

S - DV LOW VOLTAGE SINGLE POLE SWITCH, DIMMING, VACANCY
OPERATION CAPABILITY

SCALE:   1/16" = 1'-0"EL101

2 ELECTRICAL LIGHTING BASEMENT PLAN

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM
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MM

M

M
M

M

M

M

M

M

M

F

F

P1

BC-1

(E) HRV

IU-11

(E) EF-1

(E) EF-1

IU-12

IU-9

IU-6

IU-8

IU-10

IU-3

ERV-7 IU-5
IU-4

EUH-1

ERV-2

IU-14 IU-15

ERV-3 ERV-4

ERV-6ERV-5

IU-16 IU-17OU-1

ERV-1

IU-2 IU-1

IU-7

LPB
(EN)

LPA
(EN)

(E)

1

1

100AS
60AF

3RM
D

P
-1

7
,1

9
,2

1

WP
GFI

WP
GFI(3) #1 AWG + (1) #8 GND. 

IN 1 1/2" C.

100AS
70AF

(2) #8 + (1) #10 GND. 
IN 1" C.

CLASSROOM-2

118-2

CLASSROOM-2

123-2

CLASSROOM-2

122-2

CLASSROOM-2

121-2

CLASSROOM-2

109-2

VESTIBULE

126FRONT OFFICE

128

ADMIN OFFICE

129

LIBRARY-4

108-4

SPEC. ED

104

READING-2

105-2

GIRLS-2

107-2

BOYS-2

110-2

VEST

125

MULTI-PURPOSE ROOM

111

STAGE

114

MP STORAGE

112

PE OFFICE

116

HALLWAY-2

124-2

KITCHEN-2

117-2

GIRLS    BATHROOM

115

BOYS     BATHROOM

113

JAN

3

PRINCIPAL-2

120-2BREAK ROOM

119

TOILET-2

131-2

GFI

20AS
NF

(3) #12 AWG + (1) #12 
GND. IN 3/4" C.

4

P2-7

P2-4P2-3

3

3

3

3

P2-8 P2-2

2

2
2

2

42,44
42,44

42,44

42,44

42,44 42,44

42,44

42,44

42,44
42,44

MDP-42,44

MDP-46,48

7 7

7
7

41,43
41,43

41,43

8

MDP-45,47

MDP-41,43

42,44

MDP-54ADMIN OFFICE

129

IU-13

OU-2

42,44

M
D

P
-1

8
,2

0
,2

2

15cd

15cd

EDC-1

EDC-2 EDC-2
EDC-2

EDC-2EDC-2

EDC-3
P2-12,14

P2-11,13

30AS
NF

30AS
NF

P2-15,17

30AS
NF

30AS
NF

P2-16,18

P2-19,21

30AS
NF

30AS
NF

P2-20,22

10 30AS
NF

MDP-24,26,28

(3) #1 AWG + (1) #8 GND. 
IN 1 1/2" C.

100AS
60AF

3R

MDP-23,25,27

EXISTING
SIMPLEX 4004
FIRE ALARM

PANEL

11

11

ALTERNATE 1: 
GYM VRF SYSTEM

MDP

CONTROLS
PANEL(E)

2

3

DWH-1

(2) #10 AWG + (1) #10 
GND. IN 3/4" C.

MDP-50,52

P2

FACP
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CONNOR SCHOOL RENOVATIONS

ELECTRICAL POWER & SYSTEMS FIRST FLOOR

PLAN

TJA TJA JMM

EP101

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

SCALE:   1/8" = 1'-0"EP101

1 ELECTRICAL POWER & SYSTEMS FIRST FLOOR PLAN

SCALE:   3/32" = 1'-0"EP101

2 ELECTRICAL POWER & SYSTEMS BASEMENT PLAN

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM

SHEET EP101 NUMBERED NOTES

1 REPLACE PANEL WITH PANEL OF THE SAME RATING AS REMOVED
PANEL. PROVIDE NEW PANEL WITH MATCHING AMOUNT OF
BREAKER POSITIONS AND MATCHING BREAKER QUANTITY AND
RATINGS INCLUDING AIC RATINGS. REPLACE EXISTING FEEDER
WITH NEW. SEE ONE-LINE DIAGRAM. EXTEND CIRCUIT CONDUIT
AND CONDUCTORS AS NECESSARY FOR INSTALLATION OF NEW
PANEL. MAKE THE NECESSARY MODIFICATIONS TO THE WALL TO
ACCOMODATE NEW PANEL.

2 UTILIZE EXISTING FEEDER. RECONNECT TO EXISTING
CONNECTION LOCATION.

3 INSTALL NEW MDP IN NEW LOCATION SHOWN. RECONNECT
EXISTING LOADS TO THEIR NEW BREAKERS. EXTEND FEEDERS
AND BRANCH CIRCUITS CONDUCTORS AND CONDUIT AS
NECESSARY FOR INSTALLATION OF NEW MDP.

4 CIRCUIT SERVICE RECEPTACLE TO LOCAL GENERAL RECEPTACLE
CIRCUIT FOR NEARBY INTERIOR ROOM.

7 UTILIZE EXISTING DISCONNECT AND BRANCH CIRCUITING
PREVIOUSLY SERVING CLASSROOM EXHAUST FAN FOR ERV
POWER. EXTEND ANY ACCOSIATED WIRING AS NECESSARY FOR
NEW LOCATION.

8 UTILIZE EXISTING DISCONNECT AND BRANCH CIRCUITING
PREVIOUSLY SERVING EXHAUST FAN. EXTEND ANY ACCOSIATED
WIRING AND COMPLETE ANY MODIFCATIONS AS NECESSARY FOR
NEW ERV.

9 UTILIZE EXISTING FEEDER. RECONNECT TO EXISTING
CONNECTION LOCATION. ADD (1) 20A 2-POLE BREAKER IN SPACE
28,30. NEW BREAKER SHALL MATCH EXISTING TYPE AND RATINGS
INCLUDING AIC RATING.

10 (2) #10 AWG + (1) #10 GND. IN 3/4" C.

11 CONNECT NEW FIRE ALARM DEVICES TO EXISTING SIMPLEX 4004
PANEL IN VESTIBULE 125.



NOTES:

1. REFER TO SPECIFICATIONS FOR ADDITIONAL NAMEPLATE

REQUIREMENTS.

2. NAMEPLATE TO BE 1/16" THICK WHITE PLASTIC WITH BLACK CENTER

LAMINATION. FACE SHALL BE WHITE, ENGRAVED LETTERS SHALL BE

BLACK.

3. SECURE NAMEPLATE TO SURFACES WITH (2) FLAT HEAD BRASS

SCREWS. ADHESIVE CEMENT SHALL NOT BE ALLOWED.

FED FROM D41A

PANEL L41A

3 1/8"

2 3/4"

1
 1

/2
"

3
/4

"

1/2" LETTERS
(TYPICAL)

5/32" DIA. HOLE

TYPICAL EQUIPMENT

EQUIPMENT VOLTAGE

FASTEN WITH BRASS
SCREWS WHEN LOCATED
IN NON-CONDITIONED OR
EXTERIOR SPACES

EQUIPMENT SOURCE
(PANEL & CIRCUIT)

ADHESIVE BACKING
WHEN INSTALLED IN
CONDITIONED SPACES

1/4" HIGH LETTERING
FOR REMAINING TEXT

EQUIPMENT NAME

1/2" HIGH LETTERING
FOR PENELBOARD NAME

1/16" THICK WHITE
PLASTIC WITH COLORED
FACE PER SPECIFICATIONS

AHU-X
480V, 3∅

FED FROM "NDH1-4"

AHU-X
480V, 3∅

FED FROM "NDH1-4"

h

h

h

h

h

h

W

EM

W

WWW

MIRROR

8
0
"

5
4
"

4
8
"

4"

7
8
" 

M
A

X
. 
T

O
T

O
P

 D
E

V
IC

E

6" ABOVE
BACKSPLASH

9
0
"

8
8
"

4"

1
0
" 18" AFF

GENERAL NOTE:

CONTRACTOR TO VERIFY ALL

LOCATIONS WITH THE ARCHITECTURAL ELEVATIONS.

PANELBOARD

WALL MOUNTED
LIGHT FIXTURES AS
NOTED ON PLANS

EMERGENCY
BATTERY PACK

DUPLEX
RECEPTACLE

CENTERED 
BETWEEN
DOOR & CEILING
(COORDINATE WITH
ARCHITECT)

PROVIDE IF
REQUIRED
BY CODE

SPECIAL POWER
OUTLET FINISHED FLOOR

TELE. OUTLET

TELE. OUTLET

DUPLEX
RECEPTACLE

FA PULL
STATION

SWITCH

VOLUME
CONTROL

REMOTE
TEST

FIRE HORN (OR CHIME)
& LIGHT  80" AFF FROM
BOTTOM OF DEVICE

TELEVISION OUTLET

CLOCK OUTLET

CENTERED
OVER DOOR
(WHERE
APPLICABLE)

EXIT

VC

RTI

EXIT

TV

F

F

LPA
1PH, 3W

225 A
MLO

22 KAIC

LPB
1PH, 3W

225 A
MLO

22 KAIC

P1
1PH, 3W

225 A
MLO

10 KAIC

(EN) (EN) (E)

M

POST MOUNTED 
BACKERBOARD
CT CABINET AND 
CT UTILITY METER
SEE DETAIL 6/E-101

(2) SETS OF (4) 600 KCMIL 
IN 4" C.

EXISTING UTILITY 
POLE

MDP
208/120V
3PH, 4W

800 A
800A MCB

22 KAIC

(N) POLE MOUNTED 
UTILITY SERVICE

CONNECTION WORK BY 
OTHERS

EXISTING BUILDING

(E)

NEW 
WEATHERHEAD

(2) SETS OF (4) 600 KCMIL IN 4" C. 
FROM WEATHERHEAD TO CT 
CABINET

(EN)

CONTROLS
1PH, 3W

125 A
60A MCB

(E)

(E)

P2
120/208V
3PH, 4W

225 A
MLO

22 KAIC

(N)

(4) #4/0 AWG + (1) #4 GND. IN 
2-1/2" C.

SPLICE IN NEW 
WIREWAY

1-1/2", 2-1/2", 2-1/2", 2-1/2" C.
CONDUCTORS FROM NEW 

MDP TO SPLICE BOX SHALL 
MATCH THE SIZE OF 

CONDUCTORS FROM THE 
PANEL THEY FEED.

(2) SETS OF (4) 600 KCMIL 
GND. IN 4" C.

GROUND PER NEC

(3) #1 AWG + (1) #6 GND. IN 
EXISTING 1-1/4" C.

LPA
120/240V
1PH, 3W

225 A
MLO

LPB
120/240V
1PH, 3W

225 A
MLO

P1
120/240V
1PH, 3W

225 A
MLO

10 KAIC

SERVICE DROP CONDUIT AND 
CONDUCTOR

(R)

(RP)

(RP) (RP)

M

(E)

(R) (R) (E)

(E)

MDP
120/240V
1PH, 3W

225 A

(R)

SERVICE 
POINT

WORK BY 
UTILITY

EXISTING CONDUCTORS TO 
BE REMOVED. EXISTING 

CONDUIT TO REMAIN.

20'-0"
(TYP. 3 SIDES)

MAIN SWITCHBOARD GROUND BUS.

#4/0 BARE CU. GROUND CONDUCTOR IN 1 1/4 "CONDUIT.

BUILDING EXTERIOR WALL.

#4/0 BARE CU. GROUND CONDUCTOR IN CONCRETE

ENCASEMENT TO XFMR PAD GROUNDING GRID.

STRUCTURAL STEEL EXOTHERMIC CONNECTION.

GROUNDING CLAMP ON METALLIC PIPE.

STREET SIDE OF WATER SERVICE PIPE.

#4/0 BARE CU. GROUND CONDUCTOR FROM THE BUILDING

GROUND GRID.

3/4" X 10'-0" LONG  COPPERWELD GROUND ROD DRIVEN

WITH TOP 1'-0" BELOW GRADE.

#3/0 CU. GROUND CONDUCTOR

BUILDING SYSTEM GROUND BUS

BUILDING GROUNDING GRID

CONCRETE - ENCASED ELECTRODE

11

5

2

8

12

2

2

9

1

2

3

4

5

2

13

1

6

3

6

7

8

9

10

11

12

13

2

7

4

10

9

2

9

NOT ALL ITEMS MAY BE AVAILABLE. CONNECT TO ALL 
ITEMS AVAILABLE

8
' M

IN

GENERAL NOTES:

1. STANDOFF BRACKETS ARE REQUIRED WHEN MORE THAN ONE CONDUIT PER

UTILITY IS TO BE INSTALLED ON A POLE.

2. ALL THREE PHASE PRIMARY RISERS, WHETHER STAND OFF BRACKETS ARE USED

OR NOT, SHALL BE RIGID STEEL FOR THE FIRST SECTION.

3. ON SINGLE PHASE PRIMARY, SECONDARY AND SERVICE URD RISERS USING STAND

OFF BRACKETS, RIGID STEEL OR SCHEDULE 80 MAY BE USED.

4. WHERE RIGID STEEL OR SCHEDULE 80 PVC IS USED FOR THE RISER, ONE BRACKET

SHALL BE USED TO SUPPORT EACH SECTION OF CONDUIT UP TO 10 FEET IN

LENGTH. EACH BRACKET IS TO BE PLACED JUST BELOW THE RISER CONDUIT

COUPLING.

5. CONDUIT SECTIONS FOR SINGLE PHASE OR TREE PHASE RISERS USING STAND OFF

BRACKETS SHALL BE RIGID STEEL OR SCHEDULE 80 PVC CONDUIT ONLY (SEE NOTE

2), WITH THE EXCEPTION THAT SCHEDULE 40 PVC SUNLIGHT RESISTANT CONDUIT

MAY BE USED FOR THE TOP SECTION FO THE RISER (NOT LONGER THAN 10'). IF THE

TOP SECTION IS LONGER THAN 24" IT MUST BE SUPPORTED WITH A MINIMUM OF

ONE STAND OFF BRACKET. IF THE TOP SECTION IS SCHEDULE 40 PVC AND LONGER

THAN 72" IT MUST BE SUPPORTED BY NO FEWER THAN TWO STAND OFF BRACKETS.

6. WHERE PVC IS USED FOR THE RISER, EACH STAND OFF BRACKET SUPPORTING THE

PVC SHALL BE GROUNDED. WHERE STEEL IS USED FOR THE RISER ONE STAND OFF

BRACKET SUPPORTING THE STEEL IS REQUIRED TO BE GROUNDED.

7. SWEEPS, WHEN USED, ARE REQUIRED TO BE STEEL.

8. IF RISER IS ALL STEEL CONDUIT, INSTALL INSULATED GROUNDING BUSHING AT TOP

OF RISER.

9. LOWEST BRACKET SHALL BE A MINIMUM OF 8 FEET ABOVE FINISH GRADE.

10. ALTERNATE LOCATION FOR COMMUNICATION CABLE IF RUN IN METAL CONDUIT OR

SCHEDULE 80.

11. COMMUNICATION CABLE MAY BE ATTACHED DIRECTLY TO POLE ADJACENT TO

BRACKETS.

12. WHEN USING PVC, POSITION BELL END SECURELY OVER RIGID CONDUIT.

24" MAX

6"

GRADE

3'

PLAN VIEWELEVATION VIEW

TOP OF RISER

NOTE 5

NOTE 6

NOTE 12

CONDUIT
COUPLING

NOTE 6

NOTE 10

NOTE 11 POLE

POLE

NEUTRAL

(4) 
4" C.
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CONNOR SCHOOL RENOVATIONS

ELECTRICAL DETAILS

TJA TJA JMM

E-501

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

NTSE-501

2 TYPICAL NAMEPLATE DETAIL
NTSE-501

3 EQUIPMENT NAMEPLATE DETAIL
NTSE-501

1 EQUIPMENT MOUNTING HEIGHTS

NTSE-501

6 ELECTRICAL POWER NEW ONE-LINE DIAGRAM
NTSE-501

5 ELECTRICAL POWER DEMOLITION ONE-LINE DIAGRAM

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM

NTSE-501

4 ELECTRICAL SERVICE GROUNDING ELECTRODE
SCALE:   1/4" = 1'-0"E-501

7 CONDUIT STANDOFF BRACKET DETAIL
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CONNOR SCHOOL RENOVATIONS

ELECTRICAL SCHEDULES

TJA TJA JMM

E-601

10377.028

2025.04.10

CONNOR, MAINE

ISSUED FOR BID

REV. DATE DESCRIPTION BY CHK.

1 2025.06.13 ISSUED FOR RE-BID TJA JMM

Notes:

Total Est. Demand: 322 A

ELECTRIC WATER HEATING 5408.0 W 100.00% 5408.0 W Total Conn.: 322 A

RECEPTACLE 2880.0 W 100.00% 2880.0 W Total Est. Demand: 116180.0 W

HEATING 29300.0 W 100.00% 29300.0 W Total Conn. Load: 116180.0 W

HVAC 78592.0 W 100.00% 78592.0 W

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:

Total Amps: 340 A 315 A 314 A

Total Load: 40786.7 W 37760.7 W 37632.7 W

59 0.0 W 8860.... 60

57
SPARE 40 A 2

0.0 W 7180.... 58

55 0.0 W 9940....

3 100 A PANEL P2

56

53
SPARE 15 A 2

0.0 W 300.0... 1 15 A ERV-2 54

51 2704.... 52

49 2704....
2 30 A NEW WATER HEATER

50

47 250.0... 80.0 W 48

45
ERV-7 15 A 2

250.0... 80.0 W
2 15 A BRANCH CONTROLLER BC-1

46

43 200.0... 396.0... 44

41
IU 14-17 15 A 2

200.0... 396.0...
2 15 A IU 1-12

42

39 0.0 W 0.0 W 40

37 0.0 W 0.0 W 38

35

SPARE 30 A 3

0.0 W 0.0 W

3 20 A SPARE

36

33 4953.... 4953.... 34

31 4953.... 4953.... 32

29

OU-3 FEED 1 90 A 3

4953.... 4953....

3 90 A OU-3 FEED 2

30

27 4953.... 2066.... 28

25 4953.... 2066.... 26

23

OU-1 FEED 2 90 A 3

4953.... 2066....

3 20 A EUH-1

24

21 4953.... 5666.... 22

19 4953.... 5666.... 20

17

OU-1 FEED 1 90 A 3

4953.... 5666....

3 100 A OU-2

18

15 0.0 W 0.0 W 16

13
LPB 125 A 2

0.0 W 0.0 W
2 125 A LPA

14

11 0.0 W 0.0 W 12

9
PANEL P1 60 A 2

0.0 W 0.0 W
2 60 A FURNACE

10

7 0.0 W 0.0 W 8

5
SPARE 60 A 2

0.0 W 0.0 W
2 60 A STOVE

6

3 0.0 W 0.0 W 4

1
WATER PUMP 30 A 2

0.0 W 0.0 W
2 30 A SPARE

2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

NEW PANEL REPLACING EXISTING MDP - PANEL SHALL HAVE INTEGRAL SPD

Notes:

Enclosure: NEMA 1 MCB Rating: 800 A

Mounting: SURFACE Wires: 4 Mains Rating: 800 A

Supply From: Phases: 3 Mains Type: MCB

Location: Volts: 120/208 Wye A.I.C. Rating: 22 kAIC

Distribution Panel MDP

Notes:

Total Est. Demand: 72 A

Total Conn.: 72 A

Total Est. Demand: 25980.0 W

RECEPTACLE 2880.0 W 100.00% 2880.0 W Total Conn. Load: 25980.0 W

HEATING 23100.0 W 100.00% 23100.0 W

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:

Total Amps: 85 A 60 A 76 A

Total Load: 9940.0 W 7180.0 W 8860.0 W

41 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 42

39 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 40

37 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 38

35 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 36

33 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 34

31 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 32

29 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 30

27 SPARE 20 A 1 0.0 W 0.0 W 1 20 A SPARE 28

25 2500.... 0.0 W 1 20 A SPARE 26

23
EDC GYMNASIUM 30 A 2

2500.... 0.0 W 1 20 A SPARE 24

21 1500.... 1500.... 22

19
EDC RM 109 20 A 2

1500.... 1500....
2 20 A EDC RM 108

20

17 1500.... 1500.... 18

15
EDC RM 123 20 A 2

1500.... 1500....
2 20 A EDC RM 188

16

13 1500.... 1500.... 14

11
EDC RM 122 20 A 2

1500.... 1500....
2 20 A EDC RM 121

12

9 KICK HEATER 15 A 1 100.0... 0.0 W 1 20 A SPARE 10

7 EXTERIOR SERVICE RECEPTACLE 20 A 1 180.0... 180.0 W 1 20 A ADMIN OFFICE REFRIGERATOR 8

5 BREAK ROOM COPIER 20 A 1 180.0 W 180.0... 1 20 A BREAK ROOM REFRIGERATOR 6

3 ADMIN OFFICE RECEPTACLES 20 A 1 900.0... 180.0... 1 20 A FRONT OFFICE COPIER 4

1 BREAK ROOM SINK RECEPTACLE 20 A 1 180.0... 900.0 W 1 20 A FRONT OFFICE RECEPTACLES 2

CK
T Circuit Description Trip Poles A B C Poles Trip Circuit Description

CK
T

Notes:

Enclosure: NEMA 1

Mounting: SURFACE Wires: 4 Mains Rating: 225 A

Supply From: MDP Phases: 3 Mains Type: MLO

Location: Volts: 120/208 Wye A.I.C. Rating: 22 kAIC

Branch Panel: P2
BASEMENT

UTILITY POLE

BASEMENT

ALTERNATE #1:
GYM VRF SYSTEM

ALTERNATE #1:
GYM VRF SYSTEM
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes: Surface preparation and field application of paints, stains, varnishes, and other coatings.
	B. Related Requirements:
	1. Section 32 17 23 -  Pavement markings.


	1.2 DEFINITIONS
	A. Refer to ASTM D16 for definitions of terms used in this Section.

	1.3 REFERENCE STANDARDS
	A. ASTM International:
	1. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications.
	2. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and Wood-Base Materials.
	3. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

	B. Master Painters Institute:
	1. MPI - Approved Products List.
	2. MPI - Architectural Painting Manual.

	C. Section 01 30 00 - Administrative Requirements: Requirements for preinstallation meeting.
	D. Convene minimum one week prior to commencing Work of this Section.

	1.4 SEQUENCING
	A. Section 01 10 00 - Summary: Requirements for sequencing.
	B. Do not apply finish coats until paintable sealant is applied.
	C. Back prime wood trim before installation of trim.

	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data:
	1. Submit manufacturer data on finishing products and special coatings.
	2. Include MPI - Approved Products Lists with proposed products highlighted.

	C. Samples:
	1. Painted Samples:
	a. Submit two painted samples, illustrating selected colors and sheens for each selected color and system with specified coats cascaded.
	b. Submit on tempered hardboard, 8 by 10 inches in size.


	D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
	E. Manufacturer Instructions: Submit special surface preparation procedures, substrate conditions requiring special attention.
	F. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections.
	G. Qualifications Statements:
	1. Submit qualifications for manufacturer and applicator.
	2. Submit manufacturer's approval of applicator.


	1.6 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals.
	B. Operation and Maintenance Data: Submit information on cleaning, touchup, and repair of painted and coated surfaces.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for maintenance materials.
	B. Extra Stock Materials:
	1. Furnish 1 gal. of each color and  type as provided for Project.
	2. Label each container with manufacturer's label, color, type, room numbers.
	3. Store where directed by Owner.


	1.8 QUALITY ASSURANCE
	A. MPI Standards:
	1. Comply with indicated MPI standards.
	2. Products: Listed in MPI - Approved Products List.

	B. Maintain one copy of each standard affecting Work of this Section on Site.

	1.9 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this Section with minimum three years' documented experience.
	B. Applicator: Company specializing in performing Work of this Section with minimum three years' documented experience.
	C. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	D. Container Labeling: Include manufacturer's name, type of paint, brand name, lot number, brand code, coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for mixing and reducing.
	E. Inspection:
	1. Accept materials on Site in manufacturer's sealed and labeled containers.
	2. Inspect for damage and to verify acceptability.

	F. Store materials in ventilated area and otherwise according to manufacturer instructions.
	G. Protection:
	1. Protect materials from moisture and dust by storing in clean, dry location remote from construction operations areas.
	2. Provide additional protection according to manufacturer instructions.


	1.10 AMBIENT CONDITIONS
	A. Section 01 50 00 - Temporary Facilities and Controls: Requirements for ambient condition control facilities for product storage and installation.
	B. Storage Conditions:
	1. Minimum Ambient Temperature: 45 degrees F.
	2. Maximum Ambient Temperature: 90 degrees F.

	C. Application Conditions:
	1. Do not apply materials when surface and ambient temperatures are outside temperature ranges required by paint manufacturer.
	2. Do not apply exterior coatings during rain or snow, when relative humidity is outside humidity ranges, or when moisture content of surfaces exceeds those required by paint manufacturer.
	3. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors and 50 degrees F for exteriors, unless otherwise indicated by manufacturer instructions.
	4. Minimum Application Temperature for Polyurethane Finishes: 65 degrees F for interiors and exteriors, unless otherwise indicated by manufacturer instructions.
	5. Lighting Level: 80> fc, measured mid-height at substrate surface.


	1.11 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for warranties.
	B. Furnish five-year manufacturer's warranty for paint and coatings.


	PART 2 -  PRODUCTS
	2.1 APPLICATORS
	A. Applicator List:
	1. Sprayer.
	2. Roller.
	3. Brush.


	2.2 PAINTS AND COATINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated in the work include, but are not limited to the following:
	1. Sherwin Williams.
	2. Benjamin Moore.
	3. Pratt and Lambert.

	B. Substitutions: As specified in Section 01 60 00 - Product Requirements.
	C. Materials:
	1. Coatings:
	a. Ready mixed, except field-catalyzed coatings.
	b. Capable of drying or curing free of streaks or sags.

	2. Patching Materials: Latexfiller.
	3. Fastener Head Cover Materials: Latexfiller.
	4. Accessories:
	a. Grade: Commercial.
	b. Linseed oil.
	c. Turpentine.
	d. Paint thinners.
	e. Other materials not specifically indicated but required to achieve specified finishes.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for application examination.
	B. Verify that surfaces are ready to receive Work as recommended by product manufacturer.
	C. Examine surfaces scheduled to be finished prior to commencement of Work, and report conditions capable of affecting proper application to Architect/Engineer.
	D. Test shop-applied primer for compatibility with subsequent cover materials.
	E. Moisture Content:
	1. Measure moisture content of surfaces using electronic moisture meter.
	2. Do not apply finishes unless moisture content of surfaces are below following maximums:
	a. Plaster and Gypsum Wallboard: 12percent.
	b. Masonry, Concrete, and Concrete Unit Masonry: 12percent.
	c. Interior Wood: 15percent, measured according to ASTM D4442.
	d. Exterior Wood: 15percent, measured according to ASTM D4442.



	3.2 PREPARATION
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for application preparation.
	B. Prepare coatings as follows:
	1. To soft paste consistency, capable of being readily and uniformly dispersed to homogeneous coating.
	2. For smooth flow and brushing properties.

	C. Surface Appurtenances: Remove electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing surfaces or finishing.
	D. Defects:
	1. Correct defects and clean surfaces capable of affecting Work of this Section.
	2. Remove or repair existing coatings exhibiting surface defects.

	E. Marks: Seal marks that may bleed through surface finishes with shellac.
	F. Impervious Surfaces:
	1. Remove mildew by scrubbing with solution of tetra-sodium phosphate and bleach.
	2. Rinse with clean water and allow surface to dry.

	G. Aluminum Surfaces Scheduled for Paint Finish:
	1. Remove surface contamination by steam or high-pressure water.
	2. Remove oxidation with acid etch and solvent washing.
	3. Apply etching primer immediately following cleaning.

	H. Asphalt, Creosote, or Bituminous Surfaces Scheduled for Paint Finish:
	1. Remove foreign particles to permit adhesion of finishing materials.
	2. Apply latex-based sealer or primer.
	3. Allow to dry.

	I. Gypsum Board Surfaces:
	1. Fill minor defects with filler compound.
	2. Spot-prime defects after repair.

	J. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish:
	1. Remove dirt, loose mortar, scale, salt or alkali powder, and other foreign matter.
	2. Remove oil and grease with solution of tri-sodium phosphate, rinse well, and allow to dry.
	3. Remove stains caused by weathering of corroding metals with solution of sodium metasilicate after thoroughly wetting with water, and allow to dry.

	K. Plaster Surfaces:
	1. Fill hairline cracks, small holes, and imperfections with latex patching plaster.
	2. Make smooth and flush with adjacent surfaces.
	3. Wash and neutralize high-alkali surfaces.

	L. Uncoated Steel and Iron Surfaces:
	1. Remove grease, mill scale, weld splatter, dirt, and rust.
	2. If heavy coatings of scale are evident, remove by hand power tool wire brushing or by sandblasting.
	3. Clean by washing with solvent.
	4. Apply treatment of phosphoric acid solution, ensuring that weld joints, bolts, and nuts are similarly cleaned.
	5. Spot-prime paint after repairs.

	M. Shop-Primed Steel Surfaces:
	1. Sand and scrape to remove loose primer and rust.
	2. Feather edges to make touch-up patches inconspicuous.
	3. Clean surfaces with solvent.
	4. Prime bare steel surfaces.

	N. Interior Wood Items Scheduled to Receive Paint Finish:
	1. Wipe off dust and grit prior to priming.
	2. Seal knots, pitch streaks, and sappy sections with sealer.
	3. Fill nail holes and cracks after primer has dried.
	4. Sand between coats.

	O. Interior Wood Items Scheduled to Receive Transparent Finish:
	1. Wipe off dust and grit prior to sealing.
	2. Seal knots, pitch streaks, and sappy sections with sealer.
	3. Fill nail holes and cracks after sealer has dried.
	4. Sand lightly between coats.

	P. Exterior Wood Scheduled to Receive Paint Finish:
	1. Remove dust, grit, and foreign matter.
	2. Seal knots, pitch streaks, and sappy sections.
	3. Fill nail holes with tinted exterior paintable calking compound after prime coat has been applied.

	Q. Exterior Wood Scheduled to Receive Transparent Finish:
	1. Remove dust, grit, and foreign matter.
	2. Seal knots, pitch streaks, and sappy sections with sealer.
	3. Fill nail holes with tinted exterior calking compound after sealer has been applied.

	R. Glued-Laminated Beams: Prior to finishing, wash surfaces with solvent, and remove grease and dirt.
	S. Wood Doors Scheduled for Painting: Seal wood door top and bottom edge surfaces with tinted primer.
	T. Metal Doors Scheduled for Painting: Prime metal door at top and bottom edge surfaces.
	U. Existing Work:
	1. Extend existing paint and coatings installations using materials and methods compatible with existing installations and as specified.


	3.3 APPLICATION
	A. Comply with MPI - Architectural Painting Manual.
	B. Do not apply finishes to surfaces that are not dry.
	C. Apply each coat to uniform appearance.
	D. Apply each coat of paint slightly darker than preceding coat, unless specified otherwise.
	E. Sand wood and metal surfaces lightly between coats to achieve required finish.
	F. Cleaning:
	1. Vacuum surfaces to remove loose particles.
	2. Use tack cloth to remove dust and particles just prior to applying next coat.

	G. Fillers:
	1. If clear finishes are required, tint fillers to match wood.
	2. Work fillers into grain before set, and wipe excess from surface.

	H. Concealed Surfaces:
	1. Prime concealed surfaces of interior and exterior woodwork with primer paint.
	2. Prime concealed surfaces of interior wood surfaces scheduled to receive stain or varnish finish with gloss varnish reduced 25 percent with thinner.


	3.4 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Requirements for inspecting and testing.

	3.5 CLEANING
	A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.
	B. Collect waste material that may constitute fire hazards, place in closed metal containers, and remove daily from Site.

	3.6 ATTACHMENTS
	A. Schedule - Shop-Primed Items for Site Finishing:
	B. Schedule - Exterior Surfaces:
	1. Wood - Painted (Opaque):
	a. Latex System MPI EXT 6.3L:
	1) Prime Coat: Primer, latex for exterior wood, MPI #6.
	2) Intermediate Coat: Matching topcoat.
	3) Topcoat: Latex, exterior, low sheen (MPI Gloss Level 3-4), MPI #15.
	4) Topcoat: Latex, exterior semigloss (MPI Gloss Level 5), MPI #11.


	2. Steel - Shop Primed:
	a. Touch up with zinc chromate zinc rich primer.
	b. Two coats of alkyd latex enamel, gloss semigloss.
	c. Per Architect’s selection from full range of colors by manufacturer.


	C. Schedule - Interior Surfaces:
	1. Wood - Transparent:
	a. Polyurethane Varnish over Stain System MPI INT 6.3E:
	1) Stain Coat: Stain, semitransparent, for interior wood, MPI #90; as manufactured by Minwax.
	2) First Intermediate Coat: Matching topcoat.
	3) Second Intermediate Coat: Matching topcoat.
	4) Topcoat: Varnish, interior, polyurethane, oil-modified, gloss (MPI Gloss Level 6) , MPI #56.


	2. Concrete Block:
	a. Institutional Low-Odor/VOC Latex System MPI INT 4.2E:
	1) Block Filler: Block filler, latex, interior/exterior, MPI #4.
	2) Intermediate Coat: Matching topcoat.
	3) Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss Level 1), MPI #143
	4) Topcoat: Alkyd, interior, flat (MPI Gloss Level 1) , MPI #49.

	b. Touch up with latex primer.
	c. Two coats of latex enamel, semigloss.
	d. Per Architect’s selection from full range of colors by manufacturer.

	3. Gypsum Board and Plaster Walls:
	a. One coat of latex primer sealer.
	b. Two coats of latex enamel, semigloss.
	c. Per Architect’s selection from full range of colors by manufacturer.

	4. Gypsum Board and Plaster Ceilings:
	a. One coat of latex primer sealer.
	b. Two coats of latex enamel, flat.
	c. Per Architect’s selection from full range of colors by manufacturer.


	D. Schedule - Colors:
	1. Vestibule/ Lobby:
	a. Walls: Per Architect’s selection from full range of colors by manufacturer.

	2. Admin Office/ Front Office:
	a. Walls: Per Architect’s selection from full range of colors by manufacturer.

	3. Break Room:
	a. Walls: Per Architect’s selection from full range of colors by manufacturer.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Fire-alarm control unit.
	2. Manual fire-alarm boxes.
	3. System smoke detectors.
	4. Heat detectors.
	5. Notification appliances.
	6. Magnetic door holders.
	7. Addressable interface devices.
	8. Smoke detectors.
	9. Carbon monoxide detectors.
	10. Combustible gas detectors.


	1.03 DEFINITIONS
	A. EMT:  Electrical Metallic Tubing.
	B. FACP:  Fire Alarm Control Panel.
	C. HLI:  High Level Interface.
	D. NICET:  National Institute for Certification in Engineering Technologies.
	E. PC:  Personal computer.
	F. VESDA:  Very Early Smoke-Detection Apparatus.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product, including furnished options and accessories.
	1. Include construction details, material descriptions, dimensions, profiles, and finishes.
	2. Include rated capacities, operating characteristics, and electrical characteristics.

	B. Shop Drawings:  For fire-alarm system.
	1. Comply with recommendations and requirements in the "Documentation" section of the "Fundamentals" chapter in NFPA 72.
	2. Include plans, elevations, sections, details, and attachments to other work.
	3. Include details of equipment assemblies.  Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and locations.  Indicate conductor sizes, indicate termination locations and requirements, and distinguish bet...
	4. Detail assembly and support requirements.
	5. Include voltage drop calculations for notification-appliance circuits.
	6. Include battery-size calculations.
	7. Include input/output matrix.
	8. Include statement from manufacturer that all equipment and components have been tested as a system and meet all requirements in this Specification and in NFPA 72.
	9. Include performance parameters and installation details for each detector.
	10. Verify that each duct detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	11. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale; coordinate location of duct smoke detectors and access to them.
	a. Show critical dimensions that relate to placement and support of sampling tubes, detector housing, and remote status and alarm indicators.
	b. Show field wiring required for HVAC unit shutdown on alarm.
	c. Show field wiring and equipment required for HVAC unit shutdown on alarm and override by firefighters' control system.
	d. Show field wiring and equipment required for HVAC unit shutdown on alarm and override by firefighters' smoke-evacuation system.
	e. Locate detectors according to manufacturer's written recommendations.
	f. Show air-sampling detector pipe routing.

	12. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits and point-to-point wiring diagrams.

	C. General Submittal Requirements:
	1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. NICET-certified, fire-alarm technician; Level III minimum.
	c. Licensed or certified by authorities having jurisdiction.


	D. Qualification Data:  For Installer.
	E. Field quality-control reports.
	F. Sample Warranty:  For warranty.
	G. Operation and Maintenance Data:  For fire-alarm systems and components to include in emergency, operation, and maintenance manuals.
	1. Include the following:
	a. Comply with the "Records" section of the "Inspection, Testing and Maintenance" chapter in NFPA 72.
	b. Provide "Fire Alarm and Emergency Communications System Record of Completion Documents" according to the "Completion Documents" Article in the "Documentation" section of the "Fundamentals" chapter in NFPA 72.
	c. Complete wiring diagrams showing connections between all devices and equipment.  Each conductor shall be numbered at every junction point with indication of origination and termination points.
	d. Riser diagram.
	e. Device addresses.
	f. Air-sampling system sample port locations and modeling program report showing layout meets performance criteria.
	g. Record copy of site-specific software.
	h. Provide "Inspection and Testing Form" according to the "Inspection, Testing and Maintenance" chapter in NFPA 72, and include the following:
	1) Equipment tested.
	2) Frequency of testing of installed components.
	3) Frequency of inspection of installed components.
	4) Requirements and recommendations related to results of maintenance.
	5) Manufacturer's user training manuals.

	i. Manufacturer's required maintenance related to system warranty requirements.
	j. Abbreviated operating instructions for mounting at fire-alarm control unit and each annunciator unit.


	H. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.05 MAINTENANCE MATERIAL
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount installed, but no fewer than one unit.
	2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no fewer than one unit.
	3. Smoke Detectors, Fire Detectors: Quantity equal to 10 percent of amount of each type installed, but no fewer than one unit of each type.
	4. Detector Bases:  Quantity equal to two percent of amount of each type installed, but no fewer than one unit of each type.
	5. Keys and Tools: One extra set for access to locked or tamper-proofed components.
	6. Audible and Visual Notification Appliances:  One of each type installed.
	7. Fuses:  Two of each type installed in the system. Provide in a box or cabinet with compartments marked with fuse types and sizes.
	8. Filters for Air-Sampling Detectors:  Quantity equal to two percent of amount of each type installed, but no fewer than one unit of each type.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm company.

	1.07 PROJECT CONDITIONS
	A. Use of Devices during Construction:  Protect devices during construction unless devices are placed in service to protect the facility during construction.

	1.08 WARRANTY
	A. Warranty:  Manufacturer agrees to repair or replace fire-alarm system equipment and components that fail in materials or workmanship within specified warranty period.
	1. Warranty Extent:  All equipment and components not covered in the Maintenance Service Agreement.
	2. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.01 SYSTEM DESCRIPTION
	A. Source Limitations for Fire-Alarm System and Components:  Components shall be compatible with, and operate as an extension of existing system.  Provide system manufacturer's certification that all components provided have been tested as, and will o...
	B. Noncoded, UL-certified addressable system, with multiplexed signal transmission and horn/strobe evacuation.
	C. Automatic sensitivity control of certain smoke detectors.
	D. All components provided shall be listed for use with the selected system.
	E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.02 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
	1. Manual stations.
	2. Heat detectors.
	3. Smoke detectors.
	4. Duct smoke detectors.
	5. Combination Smoke/Carbon monoxide detectors.
	6. Combustible gas detectors.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm and specific initiating device at fire-alarm control unit, connected network control panels, off-premises network control panels, and remote annunciators.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Unlock electric door locks in designated egress paths.
	5. Release fire and smoke doors held open by magnetic door holders.
	6. Activate voice/alarm communication system.
	7. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
	8. Close smoke dampers in air ducts of designated air-conditioning duct systems.
	9. Activate emergency shutoffs for gas and fuel supplies.
	10. Record events in the system memory.
	11. Indicate device in alarm on the graphic annunciator.

	C. Supervisory signal initiation shall be by one or more of the following devices and actions:
	1. Alert and Action signals of air-sampling detector system.
	2. User disabling of zones or individual devices.
	3. Loss of communication with any panel on the network.

	D. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of communication with any addressable sensor, input module, relay, control module, remote annunciator, printer interface, or Ethernet module.
	4. Loss of primary power at fire-alarm control unit.
	5. Ground or a single break in internal circuits of fire-alarm control unit.
	6. Abnormal ac voltage at fire-alarm control unit.
	7. Break in standby battery circuitry.
	8. Failure of battery charging.
	9. Abnormal position of any switch at fire-alarm control unit or annunciator.

	E. System Supervisory Signal Actions:
	1. Initiate notification appliances.
	2. Identify specific device initiating the event at fire-alarm control unit, connected network control panels, off-premises network control panels, and remote annunciators.
	3. Record the event on system printer.
	4. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the remote alarm receiving station.
	5. Transmit system status to building management system.
	6. Display system status on graphic annunciator.


	2.03 FIRE-ALARM CONTROL UNIT
	A. Manufacturers: Subject to compliance with requirements, provide products by the existing fire alarm system manufacturer.
	B. General Requirements for Fire-Alarm Control Unit:
	1. Field-programmable, microprocessor-based, modular, power-limited design with electronic modules, complying with UL 864.
	a. System software and programs shall be held in nonvolatile flash, electrically erasable, programmable, read-only memory, retaining the information through failure of primary and secondary power supplies.
	b. Include a real-time clock for time annotation of events on the event recorder and printer.
	c. Provide communication between the FACP and remote circuit interface panels, annunciators, and displays.
	d. The FACP shall be listed for connection to a central-station signaling system service.
	e. Provide nonvolatile memory for system database, logic, and operating system and event history. The system shall require no manual input to initialize in the event of a complete power down condition. The FACP shall provide a minimum 500-event histor...

	2. Addressable Initiation Device Circuits: The FACP shall indicate which communication zones have been silenced and shall provide selective silencing of alarm notification appliance by building communication zone.
	3. Addressable Control Circuits for Operation of Notification Appliances and Mechanical Equipment:  The FACP shall be listed for releasing service.

	C. Alphanumeric Display and System Controls: Arranged for interface between human operator at fire-alarm control unit and addressable system components including annunciation and supervision. Display alarm, supervisory, and component status messages a...
	1. Annunciator and Display:  Liquid-crystal type, 80 characters, minimum.
	2. Keypad:  Arranged to permit entry and execution of programming, display, and control commands.

	D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits:
	1. Pathway Class Designations:  NFPA 72, Class A.
	2. Pathway Survivability:  Level 1.
	3. Install no more than 100 addressable devices on each signaling-line circuit.
	4. Serial Interfaces:
	a. One dedicated RS 485 port for central-station operation using point ID DACT.
	b. One RS 485 port for remote annunciators, Ethernet module, or multi-interface module (printer port).
	c. One RS 232 port for PC configuration.


	E. Smoke-Alarm Verification:
	1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit.
	2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and detector.
	3. Record events by the system printer.
	4. Sound general alarm if the alarm is verified.
	5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

	F. Notification-Appliance Circuit:
	1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in NFPA 72.
	2. Visual alarm appliances shall flash in synchronization where multiple appliances are in the same field of view, as defined in NFPA 72.

	G. Door Controls:  Door hold-open devices that are controlled by smoke detectors at doors in smoke-barrier walls shall be connected to fire-alarm system.
	H. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable smoke detectors for adjustment, display their current status and sensitivity settings, and change those settings. Allow controls to be used to program repetiti...
	I. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station.
	J. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signals, supervisory and digital alarm communicator transmitters shall be powered by 24-V dc so...
	1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply module rating.

	K. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	1. Batteries:  Sealed lead calcium.

	L. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame. Include interpretation and describe appropriate response for displays and signals. Briefly describe the ...

	2.04 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	1. Double-action mechanism requiring two actions to initiate an alarm, breaking-glass or plastic-rod type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Station Reset:  Key- or wrench-operated switch.
	3. Indoor Protective Shield:  Factory-fabricated, clear plastic enclosure hinged at the top to permit lifting for access to initiate an alarm.  Lifting the cover actuates an integral battery-powered audible horn intended to discourage false-alarm oper...
	4. Weatherproof Protective Shield:  Factory-fabricated, clear plastic enclosure hinged at the top to permit lifting for access to initiate an alarm.


	2.05 SYSTEM SMOKE DETECTORS
	A. General Requirements for System Smoke Detectors:
	1. Comply with UL 268; operating at 24-V dc, nominal.
	2. Detectors shall be four-wire type.
	3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	4. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring.
	5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	6. Integral Visual-Indicating Light:  LED type, indicating detector has operated and power-on status.
	7. Remote Control:  Unless otherwise indicated, detectors shall be digital-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for sensitivity by fire-alarm ...
	a. Rate-of-rise temperature characteristic of combination smoke- and heat-detection units shall be selectable at fire-alarm control unit for 15 or 20 deg F per minute.
	b. Fixed-temperature sensing characteristic of combination smoke- and heat-detection units shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit to operate at 135 or 155 deg F.
	c. Multiple levels of detection sensitivity for each sensor.
	d. Sensitivity levels based on time of day.


	B. Photoelectric Smoke and Combination Carbon Monoxide/Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).


	C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).

	3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with the supplied detector for smoke detection in HVAC system ducts.
	4. Each sensor shall have multiple levels of detection sensitivity.
	5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air velocity, and installation conditions where applied.
	6. Relay Fan Shutdown:  Fully programmable relay rated to interrupt fan motor-control circuit.


	2.06 HEAT DETECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. General Requirements for Heat Detectors:  Comply with UL 521.
	1. Temperature sensors shall test for and communicate the sensitivity range of the device.

	C. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F or a rate of rise that exceeds 15 deg F per minute unless otherwise indicated.
	1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
	2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.

	D. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a fixed temperature of 190 deg F.
	1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
	2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.


	2.07 COMBUSTIBLE GAS DETECTOR
	A. Manufacturers:  Macurco or approved equal.

	2.08 NOTIFICATION APPLIANCES
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. General Requirements for Notification Appliances:  Individually addressed, connected to a signaling-line circuit, equipped for mounting as indicated, and with screw terminals for system connections.
	C. General Requirements for Notification Appliances:  Connected to notification-appliance signal circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for system connections.
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated, and with screw terminals for system connections.

	D. Chimes, Low-Level Output:  Vibrating type, 75-dBA minimum rated output.
	E. Chimes, High-Level Output:  Vibrating type, 81-dBA minimum rated output.
	F. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet from the horn, using the coded signal ...
	G. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is engraved in minimum 1-inch- high letters on the lens.
	1. Rated Light Output:
	a. 15/30/75/110 cd, selectable in the field.

	2. Mounting:  Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads:  Factory connected to screw terminals.
	6. Mounting Faceplate:  Factory finished, red.

	H. Voice/Tone Notification Appliances:
	1. Comply with UL 1480.
	2. Speakers for Voice Notification:  Locate speakers for voice notification to provide the intelligibility requirements of the "Notification Appliances" and "Emergency Communications Systems" chapters in NFPA 72.
	3. High-Range Units:  Rated 2 to 15 W.
	4. Low-Range Units:  Rated 1 to 2 W.
	5. Mounting:  Flush.
	6. Matching Transformers:  Tap range matched to acoustical environment of speaker location.

	I. Exit Marking Audible Notification Appliance:
	1. Exit marking audible notification appliances shall meet the audibility requirements in NFPA 72.
	2. Provide exit marking audible notification appliances at the entrance to all building exits.
	3. Provide exit marking audible notification appliances at the entrance to areas of refuge with audible signals distinct from those used for building exit marking.


	2.09 MAGNETIC DOOR HOLDERS
	A. Description: Units are equipped for wall or floor mounting as indicated and are complete with matching doorplate.
	1. Electromagnets:  Require no more than 3 W to develop 25-lbf holding force.
	2. Wall-Mounted Units:  Flush mounted unless otherwise indicated.
	3. Rating:  24-V ac or dc.
	4. Rating:  120-V ac.

	B. Material and Finish:  Match door hardware.

	2.10 ADDRESSABLE INTERFACE DEVICE
	A. General:
	1. Include address-setting means on the module.
	2. Store an internal identifying code for control panel use to identify the module type.
	3. Listed for controlling HVAC fan motor controllers.

	B. Monitor Module:  Microelectronic module providing a system address for alarm-initiating devices for wired applications with normally open contacts.
	C. Control Module:
	1. Operate notification devices.
	2. Operate solenoids for use in sprinkler service.


	2.11 NETWORK COMMUNICATIONS
	A. Provide network communications for fire-alarm system according to fire-alarm manufacturer's written requirements.
	B. Provide network communications pathway per manufacturer's written requirements and requirements in NFPA 72 and NFPA 70.
	C. Provide integration gateway using BACnet for connection to building automation system.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions for compliance with requirements for ventilation, temperature, humidity, and other conditions affecting performance of the Work.
	1. Verify that manufacturer's written instructions for environmental conditions have been permanently established in spaces where equipment and wiring are installed, before installation begins.

	B. Examine roughing-in for electrical connections to verify actual locations of connections before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for installation and testing of fire-alarm equipment.  Install all electrical wiring to comply with requirements in NFPA 70 including, but not limited to, Article 76...
	1. Devices placed in service before all other trades have completed cleanup shall be replaced.
	2. Devices installed but not yet placed in service shall be protected from construction dust, debris, dirt, moisture, and damage according to manufacturer's written storage instructions.

	B. Connecting to Existing Equipment:  Verify that existing fire-alarm system is operational before making changes or connections.
	1. Connect new equipment to existing control panel in existing part of the building.
	2. Connect new equipment to existing monitoring equipment at the supervising station.
	3. Expand, modify, and supplement existing control equipment as necessary to extend existing control functions to the new points.  New components shall be capable of merging with existing configuration without degrading the performance of either system.

	C. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above the finished floor.
	D. Manual Fire-Alarm Boxes:
	1. Install manual fire-alarm box in the normal path of egress within 60 inches of the exit doorway.
	2. Mount manual fire-alarm box on a background of a contrasting color.
	3. The operable part of manual fire-alarm box shall be between 42 inches and 48 inches above floor level.  All devices shall be mounted at the same height unless otherwise indicated.

	E. Smoke- or Heat-Detector Spacing:
	1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devices" chapter in NFPA 72, for smoke-detector spacing.
	2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" chapter in NFPA 72, for heat-detector spacing.
	3. Smooth ceiling spacing shall not exceed 30 feet.
	4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Annex A or Annex B in NFPA 72.
	5. HVAC:  Locate detectors not closer than 36 inches from air-supply diffuser or return-air opening.
	6. Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting fixture and not directly above pendant mounted or indirect lighting.

	F. Install a cover on each smoke detector that is not placed in service during construction.  Cover shall remain in place except during system testing. Remove cover prior to system turnover.
	G. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend the full width of duct. Tubes more than 36 inches long shall be supported at both ends.
	1. Do not install smoke detector in duct smoke-detector housing during construction.  Install detector only during system testing and prior to system turnover.

	H. Air-Sampling Smoke Detectors: If using multiple pipe runs, the runs shall be pneumatically balanced.
	I. Single-Station Smoke Detectors: Where more than one smoke alarm is installed within a dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the alarm in all smoke alarms to sound.
	J. Remote Status and Alarm Indicators: Install in a visible location near each smoke detector, sprinkler water-flow switch, and valve-tamper switch that is not readily visible from normal viewing position.
	K. Audible Alarm-Indicating Devices: Install not less than 6 inches below the ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille. Install all devices at the same height unless ot...
	L. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 6 inches below the ceiling. Install all devices at the same height unless otherwise indicated.
	M. Device Location-Indicating Lights: Locate in public space near the device they monitor.

	3.03 CONNECTIONS
	A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, comply with requirements in Section 08 71 00 "Door Hardware." Connect hardware and devices to fire-alarm system.
	1. Verify that hardware and devices are listed for use with installed fire-alarm system before making connections.

	B. Make addressable connections with a supervised interface device to the following devices and systems. Install the interface device less than 36 inches from the device controlled. Make an addressable confirmation connection when such feedback is ava...
	1. Alarm-initiating connection to smoke-control system (smoke management) at firefighters' smoke-control system panel.
	2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
	3. Smoke dampers in air ducts of designated HVAC duct systems.
	4. Magnetically held-open doors.
	5. Electronically locked doors and access gates.
	6. Alarm-initiating connection to elevator recall system and components.
	7. Alarm-initiating connection to activate emergency lighting control.
	8. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
	9. Supervisory connections at valve supervisory switches.
	10. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
	11. Supervisory connections at elevator shunt-trip breaker.
	12. Data communication circuits for connection to building management system.
	13. Data communication circuits for connection to mass notification system.
	14. Supervisory connections at fire-extinguisher locations.
	15. Supervisory connections at fire-pump power failure including a dead-phase or phase-reversal condition.
	16. Supervisory connections at fire-pump engine control panel.


	3.04 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems"
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.05 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.
	B. Ground shielded cables at the control panel location only. Insulate shield at device location.

	3.06 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed record Drawings and system documentation that is required by the "Completion Documents, Preparation" table in the "Documentation" section of the "Fundamentals" chapter in NFPA 72.
	b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section of the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with the "Test Methods" table in the "Testing" section of the "Inspection, Testing and Maintenance" chapter in NFPA 72.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
	6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" section of the "Insp...

	B. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	C. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods. Use forms developed for initial tests and inspections.
	F. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections.

	3.07 MAINTENANCE SERVICE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by skilled employees of manufacturer's designated service organization. Include preventive maintenance, repair or replac...
	1. Include visual inspections according to the "Visual Inspection Frequencies" table in the "Testing" paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72.
	2. Perform tests in the "Test Methods" table in the "Testing" paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72.
	3. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72.


	3.08 SOFTWARE SERVICE AGREEMENT
	A. Comply with UL 864.
	B. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.
	C. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and n...
	1. Upgrade Notice:  At least 30 days to allow Owner to schedule access to system and to upgrade computer equipment if necessary.


	3.09 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system.



	28 05 28 - Pathways for Electronic Safety and Security.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetallic conduits, tubing, and fittings.
	3. Optical-fiber-cable pathways and fittings.
	4. Metal wireways and auxiliary gutters.
	5. Nonmetallic wireways and auxiliary gutters.
	6. Surface pathways.
	7. Boxes, enclosures, and cabinets.
	8. Handholes and boxes for exterior underground cabling.

	B. Related Requirements:
	1. Section 26 05 33 "Raceways and Boxes for Electrical Systems" for conduits, wireways, surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving electrical systems.
	2. Section 27 05 28 "Pathways for Communications Systems" for conduits, surface pathways, innerduct, boxes, and faceplate adapters serving communications systems.


	1.03 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid steel conduit.
	C. IMC: Intermediate metal conduit.

	1.04 SUBMITTALS
	A. Product Data: For surface pathways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.
	C. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of pathway groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	D. Seismic Qualification Certificates: For pathway racks, enclosures, cabinets, and equipment racks and their mounting provisions, including those for internal components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which certification is based and their installation requirements.
	4. Detailed description of conduit support devices and interconnections on which certification is based and their installation requirements.

	E. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.01 METAL CONDUITS, TUBING, AND FITTINGS
	A. General Requirements for Metal Conduits and Fittings:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with TIA-569-B.

	B. GRC: Comply with ANSI C80.1 and UL 6.
	C. ARC: Comply with ANSI C80.5 and UL 6A.
	D. IMC: Comply with ANSI C80.6 and UL 1242.
	E. EMT: Comply with ANSI C80.3 and UL 797.
	F. FMC: Comply with UL 1; zinc-coated steel or aluminum.
	G. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
	2. Fittings for EMT:
	a. Material: Steel.
	b. Type: Setscrew.

	3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 467, rated for environmental conditions where installed, and including flexible external bonding jumper.

	I. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their cond...

	2.02 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. B-line, an Eaton business.
	2. Cope Cable Tray; A Part of Atkore International.
	3. Hoffman; a brand of Pentair Equipment Protection.
	4. MonoSystems, Inc.
	5. Square D.

	B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with TIA-569-B.

	C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers: Hinged type unless otherwise indicated.
	E. Finish: Manufacturer's standard enamel finish.

	2.03 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Adalet.
	2. Crouse-Hinds, an Eaton business.
	3. EGS/Appleton Electric.
	4. Erickson Electrical Equipment Company.
	5. Hoffman; a brand of Pentair Equipment Protection.
	6. Lamson & Sessions.
	7. Milbank Manufacturing Co.
	8. Molex Premise Networks.
	9. MonoSystems, Inc.
	10. O-Z/Gedney; a brand of Emerson Industrial Automation.
	11. Plasti-Bond.
	12. Quazite: Hubbell Power Systems, Inc.
	13. RACO; Hubbell.
	14. Spring City Electrical Manufacturing Company.

	B. General Requirements for Boxes, Enclosures, and Cabinets:
	1. Comply with TIA-569-B.
	2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet locations.

	C. Sheet-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with gasketed cover.
	E. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	H. Device Box Dimensions: 4-inches square by 2-1/8 inches deep.
	I. Gangable boxes are prohibited.
	J. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
	K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

	L. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.



	PART 3 -  EXECUTION
	3.01 PATHWAY APPLICATION
	A. Indoors: Apply pathway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed, Not Subject to Severe Physical Damage: EMT.
	3. Exposed and Subject to Severe Physical Damage: IMC. Pathway locations include the following:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

	4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric-Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations: IMC.
	7. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental Air: Plenum-type, optical-fiber-cable pathway Plenum-type, communications-cable pathway.
	8. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts: EMT.
	9. Pathways for Concealed General Purpose Distribution of Optical-Fiber or Communications Cable: General-use, optical-fiber-cable pathway.
	10. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in institutional and commercial kitchens and damp or wet locations.

	B. Minimum Pathway Size: 3/4-inch trade size. Minimum size for optical-fiber cables is 1 inch.
	C. Pathway Fittings: Compatible with pathways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.
	3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	E. Install surface pathways only where indicated on Drawings.
	F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.02 INSTALLATION
	A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum pathways. Comply with NFPA 70 limitations for types of pathways allow...
	B. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal pathway runs above water and steam piping.
	C. Complete pathway installation before starting conductor installation.
	D. Comply with requirements in Section 26 05 29 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications wiring conduits for which only two 90-degree bends are allowed. Support within 12 inches of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Pathways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure pathways to reinforcement at maximum 10-foot intervals.
	2. Arrange pathways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange pathways to keep a minimum of 1 inch of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.
	5. Change from ENT to GRC or IMC before rising above floor.

	J. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for pathways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of pathway and fittings before making up joints. Follow compound manufacturer's written instructions.
	L. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive compound prior to assembly.
	M. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install insulated bushings on conduits terminated with locknuts.
	N. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to conduit assembly to assure a continuous ground path.
	P. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the length.
	Q. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground pathways designated as spare above grade al...
	R. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and nonmetallic, rigid and flexible, as follows:
	1. 3/4-Inch Trade Size and Smaller: Install pathways in maximum lengths of 50 feet.
	2. 1-Inch Trade Size and Larger: Install pathways in maximum lengths of 75 feet
	3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway unless Drawings show stricter requirements. Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to co...

	S. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	T. Install devices to seal pathway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all pathways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service pathway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	U. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
	V. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that is located where e...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temp. change.
	b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temp. change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F temperature change.
	d. Attics: 135 deg F temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) that provide expansion and contraction for at least 0.000078...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	W. Flexible Conduit Connections: Comply with NEMA RV 3. Use maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	X. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	Y. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surface to provide a flat surface for a raintight connection between box and cover plate or suppo...
	Z. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	AA. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	BB. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	CC. Set metal floor boxes level and flush with finished floor surface.
	DD. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	3.03 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRONIC SAFETY AND SECURITY PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in

	3.04 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 07 84 00 "Firestopping."

	3.05 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. UTP cabling.
	2. Telecommunications outlet/connectors.
	3. Cabling system identification products.
	4. Cable management system.
	5. Cable connecting hardware, patch panels, and cross-connects.


	1.3 ABBREVIATIONS
	A. BICSI: Building Industry Consulting Service International.
	B. Consolidation Point: A location for interconnection between horizontal cables extending from building pathways and horizontal cables extending into furniture pathways.
	C. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or cross-connection.
	D. EMI: Electromagnetic interference.
	E. IDC: Insulation displacement connector.
	F. LAN: Local area network.
	G. Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet cable terminates.
	H. RCDD: Registered Communications Distribution Designer.
	I. UTP: Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate layout and installation of telecommunications cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.5 ACTION SUBMITTALS
	A. Shop Drawings:
	1. System Labeling Schedules: Electronic copy of labeling schedules, in software and format selected by Owner.
	2. Cabling administration drawings and printouts.
	3. Wiring diagrams to show typical wiring schematics, including the following:
	a. Cross-connects.
	b. Patch panels.
	c. Patch cords.

	4. Cross-connects and patch panels. Detail mounting assemblies and show elevations and physical relationship between the installed components.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For splices and connectors to include in maintenance manuals.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Patch-Panel Units: One of each type.
	2. Connecting Blocks: One of each type.
	3. Device Plates: One of each type.


	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility: Preparation of Shop Drawings and Cabling Administration Drawings, and field testing program development.
	2. Installation Supervision: Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of UTP cable for open and short circuits.



	PART 2 -  PRODUCTS
	2.1 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room. This cabling and its connecting ha...
	1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more than one transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.

	B. The maximum allowable horizontal cable length is 295 feet (90 m). This maximum allowable length does not include an allowance for the length of 16 feet (4.9 m) to the workstation equipment or in the horizontal cross-connect.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1 when tested according to test procedures of this standard.
	B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index: 25 or less.
	2. Smoke-Developed Index: 450 or less.

	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Grounding: Comply with J-STD-607-A.

	2.3 BACKBOARDS
	A. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with requirements in Section 06 10 23 "Miscellaneous Rough Carpentry" for plywood backing panels.

	2.4 UTP CABLE
	A. Manufacturers
	1. 3M
	2. Belden
	3. Berk-Tek
	4. CommScope
	5. General Cable
	6. Mohawk Cable
	7. Prysmian
	8. Superior Essex Inc.

	B. Description: 100-ohm, four-pair UTP, formed into 25-pair, binder groups covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose: Type CM or CMG
	b. Communications, Plenum Rated: Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated: Type CMR, complying with UL 1666.
	d. Multipurpose: Type MP or MPG.
	e. Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262.
	f. Multipurpose, Riser Rated: Type MPR, complying with UL 1666.



	2.5 UTP CABLE HARDWARE
	A. Manufactures
	1. Belden
	2. Dynacom Corporation
	3. Hubbell Premise Wiring
	4. Leviton
	5. Panduit Corp.
	6. Siemon Co.

	B. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be terminated with connecting hardware of same category or higher.
	C. Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	D. Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

	E. Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	F. Patch Cords: Factory-made, four-pair cables in 36” lengths; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance. Patch cords shall have latch guards to protect against snagging.


	2.6 CONSOLIDATION POINTS
	A. Manufactures
	1. American Technolosy Systems
	2. Belden
	3. Chatsworth Products Inc.
	4. Dynacom Corporation
	5. Hubbell Premise Wiring
	6. Ortronics, Inc.
	7. Panduit Corp.
	8. Siemon Co.

	B. Description: Consolidation points shall comply with requirements for cable connecting hardware.
	1. Number of Terminals per Field: One for each conductor in assigned cables.
	2. Number of Connectors per Field:
	a. One for each four-pair UTP cable indicated.
	b. One for each four-pair conductor group of indicated cables, plus 25 percent spare positions.

	3. Mounting: Recessed in ceiling.
	4. NRTL listed as complying with UL 50 and UL 1863.
	5. When installed in plenums used for environmental air, NRTL listed as complying with UL 2043.


	2.7 CONSOLIDATION POINTS
	A. Manufactures
	1. American Technolosy Systems
	2. Belden
	3. Chatsworth Products Inc.
	4. Dynacom Corporation
	5. Hubbell Premise Wiring
	6. Ortronics, Inc.
	7. Panduit Corp.
	8. Siemon Co.

	B. Description: Consolidation points shall comply with requirements for cable connecting hardware.
	1. Number of Terminals per Field: One for each conductor in assigned cables.
	2. Number of Connectors per Field:
	a. One for each four-pair UTP cable indicated.
	b. One for each four-pair conductor group of indicated cables, plus 25 percent spare positions.

	3. Mounting: Recessed in ceiling.
	4. NRTL listed as complying with UL 50 and UL 1863.
	5. When installed in plenums used for environmental air, NRTL listed as complying with UL 2043.


	2.8 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular. Comply with TIA/EIA-568-B.1.
	B. Data Outlets: Four port-connector assemblies mounted in single or multigang faceplate.
	1. Plastic Faceplate: High-impact plastic. Coordinate color with Section 26 27 26 "Wiring Devices."
	2. For use with snap-in jacks accommodating any combination of UTP work area cords.
	a. Flush mounting jacks, positioning the cord at a 45-degree angle.

	3. Legend: Machine printed, in the field, using adhesive-tape label.
	4. Legend: Snap-in, clear-label covers and machine-printed paper inserts.


	2.9 GROUNDING
	A. Comply with J-STD-607-A.

	2.10 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Section 26 05 53 "Identification for Electrical Systems."

	2.11 SOURCE QUALITY CONTROL
	A. Factory test UTP cables according to TIA/EIA-568-B.2.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Install cables in pathways except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used. Conceal pathways and cables except in unfinished spa...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements in Section 27 05 28 "Pathways for Communications Systems."

	B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:
	1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	2. Install lacing bars and distribution spools.
	3. Install conductors parallel with or at right angles to sides and back of enclosure.


	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. MUTOA shall not be used as a cross-connect point.
	5. Consolidation points may be used only for making a direct connection to telecommunications outlet/connectors:
	a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct connection to workstation equipment.
	b. Locate consolidation points for UTP at least 49 feet from communications equipment room.

	6. Terminate conductors; no cable shall contain unterminated elements. Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	7. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter. Install lacing bars and distribution spo...
	10. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between termination, tap, or junction points. Remove and discard cable if damaged during installation and replace it with new cable.
	11. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps shall not be used for heating.
	12. In the communications equipment room, install a 10-foot- long service loop on each end of cable.
	13. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Group connecting hardware for cables into separate logical fields.
	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches
	b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA: No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches
	c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger: A minimum of 48 inches.
	6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5 inches.


	3.4 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall allowing at least 2-inch clearance behind the grounding bus bar. Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding b...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.5 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."
	1. Color-code cross-connect fields. Apply colors to voice and data service backboards, connections, covers, and labels.

	B. Comply with requirements in Section 09 90 00 " Painting and Coating" for painting backboards. For fire-resistant plywood, do not paint over manufacturer's label.
	C. Cable Schedule: Post in prominent location in each equipment room and wiring closet. List incoming and outgoing cables and their designations, origins, and destinations. Protect with rigid frame and clear plastic cover. Furnish an electronic copy o...
	D. Cable and Wire Identification:
	1. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Wire Troughs: Label each at intervals not exceeding 15 feet.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each connector and each discrete unit of cable-terminating and connecting hardware. Where similar jacks and plugs are used for both voice and data communication cab...
	6. Uniquely identify and label work area cables extending from the MUTOA to the work area. These cables may not exceed the length stated on the MUTOA label.

	E. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.


	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections
	1. Visually inspect UTP cable jacket materials for NRTL certification markings. Inspect cabling terminations in equipment rooms for compliance with color-coding for pin assignments and inspect connections for compliance with TIA/EIA-568-B.1.
	2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch panels.
	3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors. Test operation of shorting bars in connection blocks. Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2. Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Mea...

	5. UTP Performance Tests:
	a. Test for each outlet and MUTOA. Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
	1) Wire map.
	2) Length (physical vs. electrical, and length requirements).
	3) Insertion loss.
	4) Near-end crosstalk (NEXT) loss.
	5) Power sum near-end crosstalk (PSNEXT) loss.
	6) Equal-level far-end crosstalk (ELFEXT).
	7) Power sum equal-level far-end crosstalk (PSELFEXT).
	8) Return loss.
	9) Propagation delay.
	10) Delay skew.


	6. Final Verification Tests: Perform verification tests for UTP systems after the complete communications cabling and workstation outlet/connectors are installed.
	a. Voice Tests: These tests assume that dial tone service has been installed. Connect to the network interface device at the demarcation point. Go off-hook and listen and receive a dial tone. If a test number is available, make and receive a local, lo...
	b. Data Tests: These tests assume the Information Technology Staff has a network installed and is available to assist with testing. Connect to the network interface device at the demarcation point. Log onto the network to ensure proper connection to t...


	B. Document data for each measurement. Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel in cable-plant management operations, including changing signal pathways for different workstations, rerouting signals in failed cables, and keeping records of cabling assignments and revisions when extending wir...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02  SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Surface pathways.
	3. Boxes, enclosures, and cabinets.

	B. Related Requirements:
	1. Section 26 05 33 "Raceways and Boxes for Electrical Systems" for conduits, wireways, surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving electrical systems.


	1.03 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid steel conduit.
	C. IMC: Intermediate metal conduit.

	1.04 SUBMITTALS
	A. Product Data: For conduits, fittings, surface pathways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.
	C. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of pathway groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	D. Qualification Data: For professional engineer.
	E. Seismic Qualification Certificates: For pathway racks, enclosures, cabinets, equipment racks and their mounting provisions, including those for internal components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which certification is based and their installation requirements.
	4. Detailed description of conduit support devices and interconnections on which certification is based and their installation requirements.

	F. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.01 METAL CONDUITS AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems; a part of Atkore International.
	2. Allied Tube & Conduit; a part of Atkore International.
	3. Alpha Wire.
	4. Anamet Electrical, Inc.
	5. Electri-Flex Company.
	6. O-Z/Gedney; a brand of Emerson Industrial Automation.
	7. Picoma Industries, Inc.
	8. Republic Conduit.
	9. Robroy Industries.
	10. Southwire Company.
	11. Thomas & Betts Corporation, A Member of the ABB Group.
	12. Western Tube and Conduit Corporation.
	13. Wheatland Tube Company.

	B. General Requirements for Metal Conduits and Fittings:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with TIA-569-B.

	C. GRC: Comply with ANSI C80.1 and UL 6.
	D. IMC: Comply with ANSI C80.6 and UL 1242.
	E. EMT: Comply with ANSI C80.3 and UL 797.
	F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Fittings for EMT:
	a. Material: Steel.
	b. Type: Compression.

	2. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated for environmental conditions where installed, and including flexible external bonding jumper.
	3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with overlapping sleeves protecting threaded joints.

	G. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their cond...

	2.02 SURFACE PATHWAYS
	A. General Requirements for Surface Pathways:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with TIA-569-B.

	B. Surface Metal Pathways: Galvanized steel with snap-on covers complying with UL 5. Manufacturer's standard enamel finish in color selected by Architect.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Panduit Corp.
	b. Wiremold / Legrand.



	2.03 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carlon; a brand of Thomas & Betts Corporation.
	2. Crouse-Hinds, an Eaton business.
	3. EGS/Appleton Electric.
	4. Erickson Electrical Equipment Company.
	5. Hoffman; a brand of Pentair Equipment Protection.
	6. Milbank Manufacturing Co.
	7. O-Z/Gedney; a brand of Emerson Industrial Automation.
	8. Quazite: Hubbell Power Systems, Inc.
	9. RACO; Hubbell.
	10. Robroy Industries.
	11. Spring City Electrical Manufacturing Company.
	12. Thomas & Betts Corporation, A Member of the ABB Group.
	13. Wiremold / Legrand.

	B. General Requirements for Boxes, Enclosures, and Cabinets:
	1. Comply with TIA-569-B.
	2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet locations.

	C. Sheet-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	F. Metal Floor Boxes:
	1. Material: Cast metal.
	2. Type: Fully adjustable.
	3. Shape: Rectangular.
	4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	I. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
	J. Gangable boxes are prohibited.
	K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

	L. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.



	PART 3 -  EXECUTION
	3.01 PATHWAY APPLICATION
	A. Outdoors: Apply pathway products as specified below unless otherwise indicated:
	1. Exposed Conduit: GRC, IMC.
	2. Concealed Conduit, Aboveground: EMT.
	3. Underground Conduit: RNC, Type EPC-40-PVC.
	4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. Indoors: Apply pathway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed, Not Subject to Severe Physical Damage: EMT.
	3. Exposed and Subject to Severe Physical Damage: GRC or IMC. Pathway locations include the following:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
	5. Damp or Wet Locations: GRC.
	6. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental Air: EMT.
	7. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts: EMT.
	8. Pathways for Concealed General-Purpose Distribution of Optical-Fiber or Communications Cable: EMT.
	9. Boxes and Enclosures: NEMA 250 Type 1, except use NEMA 250 Type 4 stainless steel in damp or wet locations.

	C. Minimum Pathway Size: 1 inch trade size. Minimum size for optical-fiber cables is 1 inch.
	D. Pathway Fittings: Compatible with pathways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant recommended by fitting manufac...
	3. EMT: Use compression or steel fittings. Comply with NEMA FB 2.10.

	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	F. Install surface pathways only where indicated on Drawings.
	G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.02 INSTALLATION
	A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum pathways. Comply with NFPA 70 limitations for types of pathways allow...
	B. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal pathway runs above water and steam piping.
	C. Complete pathway installation before starting conductor installation.
	D. Comply with requirements in Section 26 05 29 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 12 inches of changes in direction. Utilize long radius ells for all optical-fiber cables.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Pathways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure pathways to reinforcement at maximum 10-foot intervals.
	2. Arrange pathways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange pathways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.
	5. Change from ENT to GRC or IMC before rising above floor.

	J. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for pathways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of pathway and fittings before making up joints. Follow compound manufacturer's written instructions.
	L. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive compound prior to assembly.
	M. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install insulated bushings on conduits terminated with locknuts.
	N. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	P. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the length.
	Q. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-lbtensile strength. Leave at least 12 inchesof slack at each end of pull wire. Cap underground pathways designated as spare above grade alon...
	R. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	S. Install devices to seal pathway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all pathways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service pathway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	T. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
	U. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that is located where e...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F temperature change.
	d. Attics: 135 deg F temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) that provide expansion and contraction for at least 0.000078...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	V. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	W. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surface to provide a flat surface for a raintight connection between box and cover plate or suppo...
	X. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	Y. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	Z. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	AA. Set metal floor boxes level and flush with finished floor surface.
	BB. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	3.03 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	3.04 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage or deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Grounding conductors.
	2. Grounding connectors.
	3. Grounding busbars.
	4. Grounding rods.
	5. Grounding labeling.


	1.03 DEFINITIONS
	A. BCT: Bonding conductor for telecommunications.
	B. TGB: Telecommunications grounding busbar.
	C. TMGB: Telecommunications main grounding busbar.
	D. Service Provider: The operator of a service that provides telecommunications transmission delivered over access provider facilities.

	1.04 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For communications equipment room signal reference grid. Include plans, elevations, sections, details, and attachments to other work.
	C. As-Built Data: Plans showing as-built locations of grounding and bonding infrastructure, including the following:
	1. Ground rods.
	2. BCT, TMGB, TGBs, and routing of their bonding conductors.

	D. Field quality-control reports.
	E. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 01 7823 "Operation and Maintenance Data," include the following:
	a. Result of the ground-resistance test, measured at the point of BCT connection.
	b. Result of the bonding-resistance test at each TGB and its nearest grounding electrode.



	1.05 QUALITY ASSURANCE
	A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
	1. Installation Supervision: Installation shall be under the direct supervision of ITS Technician, who shall be present at all times when Work of this Section is performed at Project site.
	2. Field Inspector: Currently registered by BICSI as a designer RCDD to perform the on-site inspection.



	PART 2 -  PRODUCTS
	2.01 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.
	C. Comply with TIA-607-B.

	2.02 CONDUCTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Harger Lightning & Grounding.
	2. Panduit Corp.
	3. TE Connectivity Ltd.

	B. Comply with UL 486A-486B.
	C. Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation, insulated for 600 V, and complying with UL 83.
	1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-strand, UL-listed, Type THHN wire.

	D. Cable Tray Grounding Jumper:
	1. Not smaller than No. 6 AWG and not longer than 12 inches. If jumper is a wire, it shall have a crimped grounding lug with two holes and long barrel for two crimps. If jumper is a flexible braid, it shall have a one-hole ferrule. Attach with groundi...
	2. Not smaller than No. 10 AWG and not longer than 12 inches. If jumper is a wire, it shall have a crimped grounding lug with one hole and standard barrel for one crimp. If jumper is a flexible braid, it shall have a one- or two-hole ferrule. Attach w...

	E. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Stranded Conductors: ASTM B 8.
	3. Tinned Conductors: ASTM B 33.
	4. Bonding Cable: 28 kcmils, 14 strands of No. 17 AWG conductor, and 1/4 inch in diameter.
	5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole copper ferrules; 1-5/8 inches wide and 1/16 inch thick.


	2.03 CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Burndy; Part of Hubbell Electrical Systems.
	2. Chatsworth Products, Inc.
	3. Harger Lightning & Grounding.
	4. Panduit Corp.
	5. TE Connectivity Ltd.

	B. Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70 for specific types, sizes, and combinations of conductors and other items connected. Comply with UL 486A-486B.
	C. Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor when the connector is compressed around the conductor. Comply with UL 467.
	1. Electroplated tinned copper, C and H shaped.

	D. Signal Reference Grid Connectors: Combination of compression wire connectors, access floor grounding clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, designed for the purpose.
	E. Busbar Connectors: Cast silicon bronze, solderless compression type, mechanical connector; with a long barrel and two holes spaced on 5/8- or 1-inch centers for a two-bolt connection to the busbar.
	F. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.04 GROUNDING BUSBARS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Chatsworth Products, Inc.
	2. Harger Lightning & Grounding.
	3. Panduit Corp.

	B. TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4 inches  in cross section, 20” in length. The busbar shall be NRTL listed for use as TMGB and shall comply with TIA-607-B.
	1. Predrilling shall be with holes for use with lugs specified in this Section.
	2. Mounting Hardware: Stand-off brackets that provide a 4-inch clearance to access the rear of the busbar. Brackets and bolts shall be stainless steel.
	3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V switchboards, impulse tested at 5000 V.

	C. TGB: Predrilled rectangular bars of hard-drawn solid copper, 1/4 by 4 inches in cross section, 20” in length. The busbar shall be for wall mounting, shall be NRTL listed as complying with UL 467, and shall comply with TIA-607-B.
	1. Predrilling shall be with holes for use with lugs specified in this Section.
	2. Mounting Hardware: Stand-off brackets that provide at least a 2-inch clearance to access the rear of the busbar. Brackets and bolts shall be stainless steel.
	3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V switchboards, impulse tested at 5000 V.


	2.05 GROUND RODS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Harger Lightning & Grounding.
	2. TE Connectivity Ltd.

	B. Ground Rods: Copper-clad steel,  3/4 inch by 10 feet in diameter.

	2.06 IDENTIFICATION
	A. Comply with requirements for identification products in Section 27 0553 "Identification for Communications Systems."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine the ac grounding electrode system and equipment grounding for compliance with requirements for maximum ground-resistance level and other conditions affecting performance of grounding and bonding of the electrical system.
	B. Inspect the test results of the ac grounding system measured at the point of BCT connection.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with connection of the BCT only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Bonding shall include the ac utility power service entrance, the communications cable entrance, and the grounding electrode system. The bonding of these elements shall form a loop so that each element is connected to at least two others.
	B. Comply with NECA 1.
	C. Comply with TIA-607-B.

	3.03 APPLICATION
	A. Conductors: Install solid conductor for No. 8 AWG and smaller and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	1. The bonding conductors between the TGB and structural steel of steel-frame buildings shall not be smaller than No. 6 AWG.
	2. The bonding conductors between the TMGB and structural steel of steel-frame buildings shall not be smaller than No. 6 AWG.

	B. Underground Grounding Conductors: Install bare copper conductor, No. 2 AWG minimum.
	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.

	D. Conductor Support:
	1. Secure grounding and bonding conductors at intervals of not less than 36 inches.

	E. Grounding and Bonding Conductors:
	1. Install in the straightest and shortest route between the origination and termination point, and no longer than required. The bend radius shall not be smaller than eight times the diameter of the conductor. No one bend may exceed 90 degrees.
	2. Install without splices.
	3. Support at not more than 36-inch intervals.
	4. Install grounding and bonding conductors in 3/4-inch PVC conduit until conduit enters a telecommunications room. The grounding and bonding conductor pathway through a plenum shall be in EMT. Conductors shall not be installed in EMT unless otherwise...
	a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond the conductor to the conduit using a grounding bushing that complies with requirements in Section 27 0528 "Pathways for Communications Systems," and bond both ends ...



	3.04 GROUNDING ELECTRODE SYSTEM
	A. The BCT between the TMGB and the ac service equipment ground shall not be smaller than No. 3/0 AWG.

	3.05 CONNECTIONS
	A. Bond metallic equipment in a telecommunications equipment room to the grounding busbar in that room, using equipment grounding conductors not smaller than No. 6 AWG.
	B. Stacking of conductors under a single bolt is not permitted when connecting to busbars.
	C. Assemble the wire connector to the conductor, complying with manufacturer's written instructions and as follows:
	1. Use crimping tool and the die specific to the connector.
	2. Pretwist the conductor.
	3. Apply an antioxidant compound to all bolted and compression connections.

	D. Primary Protector: Bond to the TMGB with insulated bonding conductor.
	E. Interconnections: Interconnect all TGBs with the TMGB with the telecommunications backbone conductor. If more than one TMGB is installed, interconnect TMGBs using the grounding equalizer conductor. The telecommunications backbone conductor and grou...
	F. Telecommunications Enclosures and Equipment Racks: Bond metallic components of enclosures to the telecommunications bonding and grounding system. Bond the equipment grounding busbar to the TGB No. 2 AWG bonding conductors.
	G. Structural Steel: Where the structural steel of a steel frame building is readily accessible within the room or space, bond each TGB and TMGB to the vertical steel of the building frame.
	H. Electrical Power Panelboards: Where an electrical panelboard for telecommunications equipment is located in the same room or space, bond each TGB to the ground bar of the panelboard.
	I. Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms and spaces. Comply with TIA-568-C.1 and TIA-568-C.2 when grounding shielded balanced twisted-pair cables.
	J. Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or rack grounding bar. Power connection shall comply with NFPA 70; the equipment grounding conductor in the power cord of cord- and plug-connected equipment shall be...
	K. Static Floors: Bond all metal parts of access floors to the TGB.
	L. Towers and Antennas:
	1. Waveguides and Coaxial Cable:
	a. Bond cable shields at the point of entry into the building to the TGB and to the cable entrance plate, using No. 2 AWG bonding conductors.
	b. Bond coaxial cable surge arrester to the ground or roof ring using bonding conductor size recommended by surge-arrester manufacturer.



	3.06 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as part of duct-bank installation.

	3.07 IDENTIFICATION
	A. Labels shall be preprinted or computer-printed type.
	1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier for the space containing the TMGB.
	2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for the space containing the TGB.
	3. Label the BCT and each telecommunications backbone conductor at its attachment point: "WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT REMOVE OR DISCONNECT!"


	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	2. Test the bonding connections of the system using an ac earth ground-resistance tester, taking two-point bonding measurements in each telecommunications equipment room containing a TMGB and a TGB and using the process recommended by BICSI TDMM. Cond...
	a. Measure the resistance between the busbar and the nearest available grounding electrode. The maximum acceptable value of this bonding resistance is 100 milliohms.

	3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not more than 10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 2.0 percent.
	a. With the grounding infrastructure completed and the communications system electronics operating, measure the current in every conductor connected to the TMGB and in each TGB. Maximum acceptable ac current level is 1 A.


	C. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms, notify Architect promptly and include recommendations to reduce ground resistance.
	D. Grounding system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02  SUMMARY
	A. This Section includes the following:
	1. Interior lighting fixtures with lamps and Drivers.
	2. Emergency lighting units.
	3. Exit signs.
	4. Light fixture supports.

	B. Related Sections include the following:
	1. Section 26 27 26, "Wiring Devices" for manual wall-box switching.


	1.03 DEFINITIONS
	A. CRI:  Color rendering index.
	B. CU:  Coefficient of utilization.
	C. LER:  Luminaire efficiency rating, which is calculated according to NEMA LE 5. This value can be estimated from photometric data using the following formula:
	1. LER is equal to the product of total rated lamp lumens times BF times luminaire efficiency, divided by input watts.

	D. RCR:  Room cavity ratio.
	E. Lumen:  Measured output of lamp and luminaire, or both.
	F. Luminaire:  Complete lighting fixture.

	1.04 SUBMITTALS
	A. Product Data:  For each type of lighting fixture scheduled, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of fixture, including dimensions and verification of indicated parameters.
	2. Emergency lighting unit battery and charger.

	B. Shop Drawings:  Show details of nonstandard or custom fixtures.  Indicate dimensions, weights, methods of field assembly, components, features, and accessories.
	C. Wiring Diagrams:  Power, signal, and control wiring.
	D. Product Certificates:  For each type of driver for dimmer-controlled fixtures, signed by product manufacturer.
	E. Source quality-control test reports.
	F. Field quality-control test reports.
	G. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals. In addition to items specified in Division 1 Section, "Operation and Maintenance Data," include the following:
	1. Catalog data for each fixture.  Include the diffuser, driver, and lamps installed in that fixture.

	H. Warranties:  Special warranties specified in this Section.

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	C. NFPA 101 Compliance: Comply with visibility and luminance requirements for exit signs.

	1.06 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.

	1.07 WARRANTY
	A. Special Warranty for Emergency Lighting Unit Batteries:  Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workma...
	1. Warranty Period: Ten years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining nine years.


	1.08 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Plastic Diffusers and Lenses:  5 for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Battery and Charger Data:  One for each emergency lighting unit.
	3. Globes and Guards:  1 for every 20 of each type and rating installed.  Furnish at least one of each type.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.02  FIXTURES AND COMPONENTS, GENERAL
	A. Metal Parts:  Free of burrs and sharp corners and edges.
	B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging.
	C. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	D. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.
	4. Laminated Silver Metallized Film:  90 percent.

	E. Plastic Diffusers, Covers, and Globes:
	1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness:  At least 0.125 inches minimum unless different thickness is scheduled.
	b. UV stabilized.

	2. Glass:  Annealed crystal glass, unless otherwise indicated.


	2.03 LIGHTING FIXTURES
	A. Fixtures to be as designated on the drawings in the Light Fixture Schedule.

	2.04 LED LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. Recessed Fixtures: Comply with NEMA LE 4.
	E. Bulb shape complying with ANSI C79.1.
	F. Lamp base complying with ANSI C81.61.
	G. CRI of minimum 80. CCT of 4100 K.
	H. Rated lamp life of 50,000 hours.
	I. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	J. Internal driver.
	K. Nominal Operating Voltage: 120 V ac.
	1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	L. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear painted finish.


	2.05 FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section 26 05 11, "Requirements for Electrical Installations" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
	D. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated, 12 AWG or as specified.
	E. Wires For Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 AWG or as specified.
	F. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.
	H. Aircraft Cable Support:  Use cable, anchorages, and intermediate supports recommended by fixture manufacturer.

	2.06 FINISHES
	A. Fixtures:  Manufacturers' standard, unless otherwise indicated.
	1. Paint Finish: Applied over corrosion-resistant treatment or primer, free of defects.
	2. Metallic Finish:  Corrosion resistant.


	2.7 SOURCE QUALITY CONTROL
	A. Provide services of a qualified, independent testing and inspecting agency to factory test fixtures with Drivers and LEDs; certify results for electrical ratings and photometric data.
	PART 3 -  EXECUTION

	3.01 INSTALLATION
	A. Fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each fixture.
	B. Support for Fixtures in or on Grid-Type Suspended Ceilings:  Use grid for support.
	1. Install a minimum of four ceiling support system rods or wires for each fixture.  Locate not more than 6 inches from fixture corners.
	2. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.
	3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning and secured to ceiling tees.
	4. Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3.

	C. Suspended Fixture Support:  As follows:
	1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.
	4. Continuous Rows:  Suspend from cable.

	D. Adjust aimable fixtures to provide required light intensities.

	3.02 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.03 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Verify normal operation of each fixture after installation.
	C. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance with standards.
	D. Corroded Fixtures: During warranty period, replace fixtures that show any signs of corrosion.



	26 43 13 - Surge Protection for Low-Voltage Electrical Power Circuits.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and control equipment.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Inominal: Nominal discharge current.
	B. MCOV: Maximum continuous operating voltage.
	C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR applies.
	D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic current-voltage characteristic.
	E. OCPD: Overcurrent protective device.
	F. SCCR: Short-circuit current rating.
	G. SPD: Surge protective device.
	H. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model numbers, system voltages, and modes of protection.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For SPDs to include in maintenance manuals.

	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL SPD REQUIREMENTS
	A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Comply with UL 1449.
	D. MCOV of the SPD shall be the nominal system voltage.

	2.2 SERVICE ENTRANCE AND TRANSFER SWITCH SUPPRESSOR
	A. Manufactures
	1. ABB
	2. Advanced Protection Technologies
	3. Eaton
	4. Intermatic
	5. Leviton
	6. Schneider Electric
	7. Siemens
	8. SSI and ILSCO Company

	B. SPDs: Comply with UL 1449, Type 1.
	C. SPDs: Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1449, Type 1.
	1. SPDs with the following features and accessories:
	a. Integral disconnect switch.
	b. Internal thermal protection that disconnects the SPD before damaging internal suppressor components.
	c. Indicator light display for protection status.


	D. Comply with UL 1283.
	E. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than 200 kA.  The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given mode.
	F. SCCR: Equal or exceed 200 kA.
	G. Inominal Rating: 20 kA.

	2.3 PANEL SUPPRESSORS
	A. Manufactures
	1. ABB
	2. Advanced Protection Technologies
	3. Eaton
	4. Intermatic
	5. Leviton
	6. Schneider Electric
	7. Siemens
	8. SSI and ILSCO Company

	B. SPDs: Comply with UL 1449, Type 2.
	1. Include LED indicator lights for power and protection status.
	2. Internal thermal protection that disconnects the SPD before damaging internal suppressor components.

	C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than 100 kA. The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given mode.
	D. Comply with UL 1283.
	E. Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits shall not exceed the following:
	1. Line to Neutral: 700 V.
	2. Line to Ground: 700 V.
	3. Neutral to Ground: 700 V.
	4. Line to Line: 1200 V.

	F. SCCR: Equal or exceed 200 kA.
	G. Inominal Rating: 20 kA.

	2.4 ENCLOSURES
	A. Indoor Enclosures: NEMA 250, Type 1.
	B. Outdoor Enclosures: NEMA 250, Type 3R.

	2.5 CONDUCTORS AND CABLES
	A. Power Wiring: Same size as SPD leads, complying with Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."
	B. Class 2 Control Cables: Multiconductor cable with copper conductors not smaller than No. 18 AWG, complying with Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cables: Multiconductor cable with copper conductors not smaller than No. 14 AWG, complying with Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1.
	B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.
	C. Install SPDs with conductors between suppressor and points of attachment as short and straight as possible and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not splice and extend SPD leads unless specifically permit...
	D. Use crimped connectors and splices only. Wire nuts are unacceptable.
	E. Wiring:
	1. Power Wiring: Comply with wiring methods in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."
	2. Controls: Comply with wiring methods in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative.
	1. Compare equipment nameplate data for compliance with Drawings and Specifications.
	2. Inspect anchorage, alignment, grounding, and clearances.
	3. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	B. An SPD will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Complete startup checks according to manufacturer's written instructions.
	B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs installed. Disconnect SPDs before conducting insulation-resistance tests and reconnect them immediately after the testing is over.
	C. Energize SPDs after power system has been energized, stabilized, and tested.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to operate and maintain SPDs.
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	PART 1 - GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 SUBMITTALS
	1.4 APPLICABLE PUBLICATIONS
	PART 2 - PRODUCTS
	2.1 FUSed SWITCHES RATED 600 AMPERES AND LESS
	2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS
	2.3 MOTOR RATED TOGGLE SWITCHES
	PART 3 - EXECUTION
	3.1 INSTALLATION
	3.3 SPARE PARTS
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cartridge fuses rated 600 V ac and less for use in the following:
	a. Control circuits.
	b. Enclosed controllers.
	c. Enclosed switches.

	2. Spare-fuse cabinets.


	1.03 SUBMITTALS
	A. Product Data: For each type of product. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for spare-fuse cabinets. Include the following for each fuse type indicated:
	1. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses with adjusted ratings.
	a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local ambient temperature, and adjusted fuse rating.
	b. Provide manufacturer's technical data on which ambient temperature adjustment calculations are based.

	2. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, and ratings.
	3. Current-limitation curves for fuses with current-limiting characteristics.
	4. Time-current coordination curves (average melt) and current-limitation curves (instantaneous peak let-through current) for each type and rating of fuse. Submit in electronic format suitable for use in coordination software and in PDF format.
	5. Coordination charts and tables and related data.
	6. Fuse sizes for elevator feeders and elevator disconnect switches.


	1.04 MAINTENANCE MATERIAL
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.


	1.05 FIELD CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Bussmann, an Eaton business.
	2. Edison; a brand of Bussmann by Eaton.
	3. Littelfuse, Inc.
	4. Mersen USA.

	B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single source from single manufacturer.

	2.02 CARTRIDGE FUSES
	A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.
	1. Type RK-1: 250 or 600-V, zero- to 600-A rating, 200 kAIC.
	2. Type T: 250-V, zero- to 1200-A rating, 200 kAIC, very fast acting.

	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA FU 1 for cartridge fuses.
	D. Comply with NFPA 70.
	E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine fuses before installation. Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 FUSE APPLICATIONS
	A. Cartridge Fuses:
	1. Feeders: Class RK1, fast acting.
	2. Motor Branch Circuits: Class RK1, time delay.
	3. Large Motor Branch (601-4000 A): Class L, time delay.
	4. Power Electronics Circuits: Class T, fast acting.
	5. Other Branch Circuits: Class RK1, time delay.
	6. Control Transformer Circuits: Class CC, time delay, control transformer duty.
	7. Provide open-fuse indicator fuses or fuse covers with open fuse indication.


	3.03 INSTALLATION
	A. Install fuses in fusible devices. Arrange fuses so rating information is readable without removing fuse.
	B. Install spare-fuse cabinet(s) in location as indicated in the field by Owner.

	3.04 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems" and indicating fuse replacement information inside of door of each fused switch and adjacent to each fuse block, soc...



	26 09 23 Lighting control devices.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02  SUMMARY
	A. Section Includes:
	1. Time switches.
	2. Photoelectric switches.
	3. Indoor occupancy and vacancy sensors.
	4. Manual switches.

	B. Related Requirements:
	1. Section 26 27 26 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.


	1.03 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.

	2. Interconnection diagrams showing field-installed wiring.
	3. Include diagrams for power, signal, and control wiring.

	C. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which equipment will be attached.
	3. Items penetrating finished ceiling, including the following:
	a. Luminaires.
	b. Air outlets and inlets.
	c. Access panels.
	d. Control modules.


	D. Field quality-control reports.
	E. Sample Warranty: For manufacturer's warranties.
	F. Operation and Maintenance Data: For each type of lighting control device to include in operation and maintenance manuals.
	G. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup: On USB media.  Provide names, versions, and website addresses for locations of installed software.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.04 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control software.
	b. Faulty operation of lighting control devices.

	2. Warranty Period: Two year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.01 TIME SWITCHES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Industries, Inc.
	2. Intermatic, Inc.
	3. Invensys Controls.
	4. Leviton Manufacturing Co., Inc.
	5. NSi Industries LLC.
	6. Tyco Electronics Corporation; a TE Connectivity Ltd. company.

	B. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying with UL 917.
	1. Listed and labeled as defined in NFPA 70 and marked for intended location and application.
	2. Contact Configuration: DPST.
	3. Contact Rating: 20-A driver load, 120-/240-V ac
	4. Programs: 56 on-off set points on a 24-hour schedule, allowing different set points for each day of the week and an annual holiday schedule that overrides the weekly operation on holidays.
	5. Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a program on selected channels.
	6. Astronomic Time: All channels.
	7. Automatic daylight savings time changeover.
	8. Battery Backup: Not less than seven days reserve, to maintain schedules and time clock.


	2.02 INDOOR OCCUPANCY SENSORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Bryant Electric.
	2. Cooper Industries, Inc.
	3. Hubbell Building Automation, Inc.
	4. Leviton Manufacturing Co., Inc.
	5. Lithonia Lighting; Acuity Brands Lighting, Inc.
	6. Lutron Electronics Co., Inc.
	7. NSi Industries LLC.
	8. Philips Lighting Controls.
	9. RAB Lighting.
	10. Sensor Switch, Inc.
	11. Square D.
	12. Watt Stopper.

	B. General Requirements for Sensors:
	1. Wall or ceiling-mounted, solid-state indoor occupancy and vacancy sensors.
	2. Dual technology.
	3. Integrated or separate power pack.
	4. Hardwired.
	5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	6. Operation:
	a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.

	7. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. Sensor is powered from the power pack.
	8. Power: Line voltage.
	9. Power Pack: Dry contacts rated for 20-A ballast or LED load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	10. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	11. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	12. Bypass Switch: Override the "on" function in case of sensor failure.
	13. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected lighting level is present.

	C. Dual-Technology Type: Wall or ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by operat...
	1. Sensitivity Adjustment: Separate for each sensing technology.
	2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of a human body that presents a target of not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horizon...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch-high ceiling.
	4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-degree pattern centered on the sensor over an area of 2000 square feet when mounted 48 inches above finished floor.


	2.03 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.03 CONTACTOR INSTALLATION
	A. Comply with NECA 1.
	B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.04 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch.
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.05 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 26 05 53 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.06 FIELD QUALITY CONTROL
	A. Lighting control devices will be considered defective if they do not pass tests and inspections.
	B. Prepare test and inspection reports.

	3.07 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions. Provide up to two visits to Project during other-than-n...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and dead band controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.08 SOFTWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.
	B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and n...
	1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade computer equipment if necessary.


	3.09 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02  SUMMARY
	A. Section includes computer-based, overcurrent protective device short-circuit/coordination studies to determine overcurrent protective devices and to determine overcurrent protective device settings for selective tripping.

	1.03 DEFINITIONS
	A. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, the course of an electric circuit or system of circuits and the component devices or parts used therein.
	B. Protective Device:  A device that senses when an abnormal current flow exists and then removes the affected portion from the system.
	C. SCCR:  Short-circuit current rating.
	D. Service:  The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the premises served.

	1.04 SUBMITTALS
	A. Product Certificates:  For short-circuit study and coordination study analysis software, certifying compliance with IEEE 399, IEEE 1584 and NFPA 70E.
	B. Product Data:  For computer software program to be used for studies.
	C. Submit the following after the approval of system protective devices submittals.  Submittals may be in digital form.
	1. Coordination-study input data, including completed computer program input data sheets.
	2. Study and equipment evaluation reports.
	3. Overcurrent protective device coordination study report; signed, dated, and sealed by a qualified professional engineer.
	4. Short-circuit study and equipment evaluation report; signed, dated, and sealed by a qualified professional engineer.
	a. Submit study report for action prior to receiving final approval of the distribution equipment submittals. If formal completion of studies will cause delay in equipment manufacturing, obtain approval from Engineer for preliminary submittal of suffi...
	b. Revised single-line diagram, reflecting field investigation results and results of short-circuit study.


	D. Operation and Maintenance Data:  For the overcurrent protective devices to include in emergency, operation, and maintenance manuals.
	1. Include the following:
	a. The following parts from the Protective Device Coordination Study Report:
	1) One-line diagram.
	2) Protective device coordination study.
	3) Time-current coordination curves.

	b. Power system data.



	1.05 QUALITY ASSURANCE
	A. Studies shall use computer programs that are distributed nationally and are in wide use.  Software algorithms shall comply with requirements of standards and guides specified in this Section.  Manual calculations are unacceptable.
	B. Study Specialist Qualifications:  Professional engineer in charge of performing the study and documenting recommendations, licensed in the state where Project is located.  All elements of the study shall be performed under the direct supervision an...
	C. OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.


	PART 2 -  PRODUCTS
	2.01 COMPUTER SOFTWARE DEVELOPERS
	A. Software Developers: Subject to compliance with requirements, provide software by one of the following:
	1. ESA Inc.
	2. Power Analytics, Corporation.
	3. SKM Systems Analysis, Inc.
	4. Easy Power

	B. Comply with IEEE 1584, NFPA 70E, IEEE 242, IEEE 551 and IEEE 399.
	C. Analytical features of device coordination study computer software program shall have the capability to calculate "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.
	D. Computer software program shall be capable of plotting and diagramming time-current-characteristic curves as part of its output. Computer software program shall report device settings and ratings of all overcurrent protective devices and shall demo...
	1. Optional Features:
	a. Arcing faults.
	b. Simultaneous faults.
	c. Explicit negative sequence.
	d. Mutual coupling in zero sequence.



	2.02 SHORT-CIRCUIT STUDY REPORT CONTENT
	A. Executive summary.
	B. Study descriptions, purpose, basis and scope.
	C. One-line diagram, showing the following:
	1. Protective device designations and ampere ratings.
	2. Cable size and lengths.
	3. Transformer kilovolt ampere (kVA) and voltage ratings.
	4. Motor and generator designations and kVA ratings.
	5. Switchgear, switchboard, motor-control center and panelboard designations.

	D. Comments and recommendations for system improvements, where needed.
	E. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short-circuit ratings.
	2. Tabulations of circuit breaker, fuse, and other protective device ratings versus calculated short-circuit duties.
	3. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or higher than calculated 1/2-cycle symmetrical fault current.
	4. For devices and equipment rated for asymmetrical fault current, apply multiplication factors listed in the standards to 1/2-cycle symmetrical fault current.
	5. Verify adequacy of phase conductors at maximum three-phase bolted fault currents; verify adequacy of equipment grounding conductors and grounding electrode conductors at maximum ground-fault currents.  Ensure that short-circuit withstand ratings ar...

	F. Short-Circuit Study Input Data:  As described in "Power System Data" Article in the Evaluations.
	G. Short-Circuit Study Output:
	1. Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. Equivalent impedance.

	2. Momentary Duty Report:  Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated symmetrical fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. Calculated asymmetrical fault currents:
	1) Based on fault-point X/R ratio.


	3. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated symmetrical fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. No AC Decrement (NACD) ratio.
	e. Equivalent impedance.
	f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical basis.


	H. Fault study input data, case descriptions, and fault-current calculations including a definition of terms and guide for interpretation of the computer printout.

	2.03 PROTECTIVE DEVICE COORDINATION STUDY REPORT CONTENTS
	A. Executive summary.
	B. Study descriptions, purpose, basis and scope.  Include case descriptions, definition of terms and guide for interpretation of the computer printout.
	C. One-line diagram, showing the following:
	1. Protective device designations and ampere ratings.
	2. Cable size and lengths.
	3. Transformer kilovolt ampere (kVA) and voltage ratings.
	4. Motor and generator designations and kVA ratings.
	5. Switchgear, switchboard, motor-control center, and panelboard designations.

	D. Study Input Data:  As described in "Power System Data" Article.
	E. Short-Circuit Study:
	1. Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. Equivalent impedance.

	2. Momentary Duty Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated symmetrical fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. Calculated asymmetrical fault currents:
	1) Based on fault-point X/R ratio.


	3. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated symmetrical fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. No AC Decrement (NACD) ratio.
	e. Equivalent impedance.
	f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical basis.


	F. Protective Device Coordination Study:
	1. Report recommended settings of protective devices, ready to be applied in the field.  Use manufacturer's data sheets for recording the recommended setting of overcurrent protective devices when available.
	a. Phase and Ground Relays:
	1) Device tag.
	2) Relay current transformer ratio and tap, time dial, and instantaneous pickup value.
	3) Recommendations on improved relaying systems, if applicable.

	b. Circuit Breakers:
	1) Adjustable pickups and time delays (long time, short time, ground).
	2) Adjustable time-current characteristic.
	3) Adjustable instantaneous pickup.
	4) Recommendations on improved trip systems, if applicable.

	c. Fuses:  Show current rating, voltage, and class.


	G. Time-Current Coordination Curves: Determine settings of overcurrent protective devices to achieve selective coordination. Graphically illustrate that adequate time separation exists between devices installed in series, including power utility compa...
	1. Device tag and title, one-line diagram with legend identifying the portion of the system covered.
	2. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which the device is exposed.
	3. Identify the device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	4. Plot the following listed characteristic curves, as applicable:
	a. Low-voltage equipment circuit-breaker trip devices, including manufacturer's tolerance bands.
	b. Transformer full-load current, magnetizing inrush current, and ANSI through-fault protection curves.
	c. Cables and conductors damage curves.
	d. Ground-fault protective devices.
	e. Motor-starting characteristics and motor damage points.
	f. Generators short-circuit decrement curve and generator damage point.
	g. The largest feeder circuit breaker in each motor-control center and panelboard.

	5. Provide adequate time margins between device characteristics such that selective operation is achieved.
	6. Comments and recommendations for system improvements.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine Project overcurrent protective device submittals for compliance with electrical distribution system coordination requirements and other conditions affecting performance.  Devices to be coordinated are indicated on Drawings.
	1. Proceed with coordination study only after relevant equipment submittals have been assembled.  Overcurrent protective devices that have not been submitted and approved prior to coordination study may not be used in study. Obtain all data necessary ...
	2. Verify completeness of data supplied on the one-line diagram. Call any discrepancies to the attention of Architect.
	3. For equipment provided that is Work of this Project, use characteristics submitted under the provisions of action submittals and information submittals for this Project.
	4. For relocated equipment and that which is existing to remain, obtain required electrical distribution system data by field investigation and surveys, conducted by qualified technicians and engineers. The qualifications of technicians and engineers ...

	B. Gather and tabulate the following input data to support the short-circuit study.  Comply with recommendations in IEEE 551 as to the amount of detail that is required to be acquired in the field.  Field data gathering shall be under the direct super...
	1. Product Data for Project's overcurrent protective devices involved in overcurrent protective device coordination studies.  Use equipment designation tags that are consistent with electrical distribution system diagrams, overcurrent protective devic...
	2. Obtain electrical power utility impedance at the Building Main Electrical Panel.
	3. Power sources and ties.
	4. For transformers, include kVA, primary and secondary voltages, connection type, impedance, X/R ratio, taps measured in percent, and phase shift.
	5. For reactors, provide manufacturer and model designation, voltage rating, and impedance.
	6. For circuit breakers and fuses, provide manufacturer and model designation.  List type of breaker, type of trip, SCCR, current rating, and breaker settings.
	7. Generator short-circuit current contribution data, including short-circuit reactance, rated kVA, rated voltage, and X/R ratio.
	8. Motor horsepower and NEMA MG 1 code letter designation.
	9. Cable sizes, lengths, number, conductor material and conduit material (magnetic or nonmagnetic).


	3.02 SHORT-CIRCUIT STUDY
	A. Perform study following the general study procedures contained in IEEE 399.
	B. Calculate short-circuit currents according to IEEE 551.
	C. Base study on the device characteristics supplied by device manufacturer.
	D. The extent of the electrical power system to be studied is indicated on Drawings.
	E. Begin short-circuit current analysis at the breaker in Main Service providing power to CCMC System, extending down to the system overcurrent protective devices as follows:
	1. To normal system low-voltage load buses where fault current is 10 kA or less.
	2. Exclude equipment rated 240-V ac or less when supplied by a single transformer rated less than 125 kVA.

	F. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project. Study all cases of system-switching configurations and alternate operations that could result in maximum fault condi...
	G. The calculations shall include the ac fault-current decay from induction motors, synchronous motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase ac systems. The calculations shall also account for the fault-c...
	1. For grounded systems, provide a bolted line-to-ground fault-current study for areas as defined for the three-phase bolted fault short-circuit study.

	H. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at each of the following:
	1. Electric supply termination point.
	2. Incoming switchgear.
	3. Low-voltage switchgear.
	4. Standby generators and automatic transfer switches.
	5. Branch circuit panelboards.
	6. Disconnect switches.


	3.03 PROTECTIVE DEVICE COORDINATION STUDY
	A. Comply with IEEE 242 for calculating short-circuit currents and determining coordination time intervals.
	B. Comply with IEEE 399 for general study procedures.
	C. The study shall be based on the device characteristics supplied by device manufacturer.
	D. The extent of the electrical power system to be studied is indicated on Drawings.
	E. Begin analysis at the breaker in the Building Main Panel serving CCMC MDP, extending down to the system overcurrent protective devices as follows:
	1. To normal system low-voltage load buses where fault current is 10 kA or less.
	2. Exclude equipment rated 240-V ac or less when supplied by a single transformer rated less than 125 kVA.

	F. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project. Study all cases of system-switching configurations and alternate operations that could result in maximum fault condi...
	G. Transformer Primary Overcurrent Protective Devices:
	1. Device shall not operate in response to the following:
	a. Inrush current when first energized.
	b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is specified for that transformer.
	c. Permissible transformer overloads according to IEEE C57.96 if required by unusual loading or emergency conditions.

	d. Device settings shall protect transformers according to IEEE C57.12.00, for fault currents.

	H. Motor Protection:
	1. Select protection for low-voltage motors according to IEEE 242 and NFPA 70.
	2. Select protection for motors served at voltages more than 600 V according to IEEE 620.

	I. Conductor Protection: Protect cables against damage from fault currents according to ICEA P-32-382, ICEA P-45-482, and protection recommendations in IEEE 242.  Demonstrate that equipment withstands the maximum short-circuit current for a time equiv...
	J. Generator Protection: Select protection according to manufacturer's written recommendations and to IEEE 242.
	K. The calculations shall include the ac fault-current decay from induction motors, synchronous motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase ac systems. The calculations shall also account for the fault-c...
	1. For grounded systems, provide a bolted line-to-ground fault-current study for areas as defined for the three-phase bolted fault short-circuit study.

	L. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and single line-to-ground fault at each of the following:
	1. Electric utility's supply termination point.
	2. Switchgear.
	3. Low-voltage switchgear.
	4. Standby generators and automatic transfer switches.
	5. Branch circuit panelboards.

	M. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short-circuit ratings.
	2. Adequacy of switchgear, motor-control centers, and panelboard bus bars to withstand short-circuit stresses.
	3. Any application of series-rated devices shall be recertified, complying with requirements in NFPA 70.


	3.04 POWER SYSTEM DATA
	A. Obtain all data necessary for the conduct of the overcurrent protective device study.
	1. Verify completeness of data supplied in the one-line diagram on Drawings. Call discrepancies to the attention of Architect.
	2. For new equipment, use characteristics submitted under the provisions of action submittals and information submittals for this Project.
	3. For existing equipment, whether or not relocated obtain required electrical distribution system data by field investigation and surveys, conducted by qualified technicians and engineers.  The qualifications of technicians and engineers shall be qua...

	B. Gather and tabulate the following input data to support coordination study. The list below is a guide.  Comply with recommendations in IEEE 241 and IEEE 551 for the amount of detail required to be acquired in the field.  Field data gathering shall ...
	1. Product Data for overcurrent protective devices specified in other Sections and involved in overcurrent protective device coordination studies.  Use equipment designation tags that are consistent with electrical distribution system diagrams, overcu...
	2. Electrical power utility impedance at the service.
	3. Power sources and ties.
	4. Short-circuit current at each system bus, three phase and line-to-ground.
	5. Full-load current of all loads.
	6. Voltage level at each bus.
	7. For transformers, include kVA, primary and secondary voltages, connection type, impedance, X/R ratio, taps measured in percent, and phase shift.
	8. For circuit breakers and fuses, provide manufacturer and model designation.  List type of breaker, type of trip and available range of settings, SCCR, current rating, and breaker settings.
	9. For relays, provide manufacturer and model designation, current transformer ratios, potential transformer ratios, and relay settings.
	10. Generator short-circuit current contribution data, including short-circuit reactance, rated kVA, rated voltage, and X/R ratio.
	11. Maximum demands from service meters.
	12. Motor horsepower and NEMA MG 1 code letter designation.
	13. Low-voltage cable sizes, lengths, number, conductor material, and conduit material (magnetic or nonmagnetic).
	14. Data sheets to supplement electrical distribution system diagram, cross-referenced with tag numbers on diagram, showing the following:
	a. Special load considerations, including starting inrush currents and frequent starting and stopping.
	b. Transformer characteristics, including primary protective device, magnetic inrush current, and overload capability.
	c. Motor full-load current, locked rotor current, service factor, starting time, type of start, and thermal-damage curve.
	d. Generator thermal-damage curve.
	e. Ratings, types, and settings of utility company's overcurrent protective devices.
	f. Special overcurrent protective device settings or types stipulated by utility company.
	g. Time-current-characteristic curves of devices indicated to be coordinated.
	h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere or current sensor rating, long-time adjustment range, short-time adjustment range, and instantaneous adjustment range for circuit breakers.
	i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, instantaneous attachment adjustment range, and current transformer ratio for overcurrent relays.
	j. Panelboards, switchboards, motor-control center ampacity, and SCCR in amperes rms symmetrical.
	k. Identify series-rated interrupting devices for a condition where the available fault current is greater than the interrupting rating of the downstream equipment. Obtain device data details to allow verification that series application of these devi...



	3.05 FIELD ADJUSTING
	A. Adjust relay and protective device settings according to the recommended settings provided by the coordination study. Field adjustments shall be completed by the engineering service division of the equipment manufacturer under the Startup and Accep...
	B. Make minor modifications to equipment as required to accomplish compliance with short-circuit and protective device coordination studies.
	C. Testing and adjusting shall be by a full-time employee of the Electrical Contractor.
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.  Perform NETA tests and inspections for all adjustable overcurrent protective devices.


	3.06 DEMONSTRATION
	A. Engage the Coordination Study Specialist to train Owner's maintenance personnel in the following:
	1. Acquaint personnel in the fundamentals of operating the power system in normal and emergency modes.
	2. Hand-out and explain the objectives of the coordination study, study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and guide for interpreting the time-current coordination curves.
	3. Adjust, operate, and maintain overcurrent protective device settings.




	26 05 53 identification for electrical systems.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels, including arc-flash warning labels.
	8. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.

	B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
	F. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.


	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 600 V or Less:
	1. Provide per legend on the construction drawings.

	B. Warning labels and signs shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."


	2.3 LABELS
	A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	B. Self-Adhesive Labels:
	1. Preprinted, 3-mil-thick, polyester flexible label with acrylic pressure-sensitive adhesive.
	a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective shield over the legend. Labels sized to fit the cable and/or raceway diameter, such that the clear shield overlaps the entire printed legend.

	2. Polyester, thermal, transfer-printed, 3-mil-thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	a. Nominal Size: 3.5-by-5-inch.

	3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag manufacturer.
	4. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommended by printer manufacturer.


	2.4 TAPES AND STENCILS:
	A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use.
	C. Tape and Stencil for Raceways Carrying Circuits 600 V or Less: 4-inch-wide black stripes on 10-inch centers placed diagonally over orange background that extends full length of raceway or duct and is 12 inches wide. Stop stripes at legends.
	D. Floor Marking Tape: 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with yellow and black stripes and clear vinyl overlay.
	E. Underground-Line Warning Tape
	1. Tape:
	a. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	b. Printing on tape shall be permanent and shall not be damaged by burial operations.
	c. Tape material and ink shall be chemically inert and not subject to degradation when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	2. Color and Printing:
	a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and ANSI Z535.5.
	b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".
	c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

	3. Underground Marking Tape:
	a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core; bright colored, continuous-printed on one s...
	b. Width: 3 inches.
	c. Overall Thickness: 5 mils.
	d. Foil Core Thickness: 0.35 mil.
	e. Weight: 28 lb/1000 sq. ft..
	f. Tensile according to ASTM D 882: 70 lbf and 4600 psi.


	F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1 inch.

	2.5 TAGS
	A. Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch thick, color-coded for phase and voltage level, with factory printed permanent designations; punched for use with self-locking cable tie fastener.

	2.6 SIGNS
	A. Baked-Enamel Signs:
	1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 7 by 10 inches.

	B. Laminated Acrylic or Melamine Plastic Signs:
	1. Engraved legend.
	2. Thickness:
	a. For signs up to 20 sq. inches, minimum 1/16-inch-.
	b. For signs larger than 20 sq. inches, 1/8 inch thick.
	c. Engraved legend with black letters on white face.
	d. Punched or drilled for mechanical fasteners.
	e. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.



	2.7 CABLE TIES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ideal Industries, Inc.
	2. Marking Services, Inc.
	3. Panduit Corporation.

	B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black, except where used for color-coding.

	C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black.


	2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.

	3.2 INSTALLATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	B. Install identifying devices before installing acoustical ceilings and similar concealment.
	C. Verify identity of each item before installing identification products.
	D. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	E. Apply identification devices to surfaces that require finish after completing finish work.
	F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the location and substrate.
	H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
	1. Outdoors: UV-stabilized nylon.

	I. Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.
	J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	K. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penet...
	L. During backfilling of trenches, install continuous underground-line warning tape directly above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench or concrete envelo...

	3.3 IDENTIFICATION SCHEDULE
	A. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: Self-adhesive vinyl labels. Install labels at 30-foot maximum intervals.
	B. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive vinyl tape applied in bands. Install labels at 30-foot maximum intervals.
	C. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if authorities having jurisdiction permit.
	b. Colors for 240/120-V Circuits:
	1) Phase A: Black.
	2) Phase B: Red.
	3) Neutral: White.

	c. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made. Apply last two turns of tape with no tension to prevent possible unwinding. ...


	D. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull and junction boxes, manholes, and handholes, use nonmetallic preprinted tags colored and marked to indicate phase, and a separate tag with the circuit designation.
	E. Install instructional sign, including the color code for grounded and ungrounded conductors using adhesive-film-type labels.
	F. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, manholes, and handholes, use self-adhesive vinyl labels with the conductor or cable designation, origin, and destination.
	G. Control-Circuit Conductor Termination Identification: For identification at terminations, provide self-adhesive vinyl labels with the conductor designation.
	H. Conductors To Be Extended in the Future: Attach write-on-tags to conductors and list source.
	I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points. Identify by system and circuit designation.
	2. Use system of marker-tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.

	J. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical-fiber cable.
	1. Limit use of underground-line warning tape to direct-buried cables.
	2. Install underground-line warning tape for direct-buried cables and cables in raceways.

	K. Workspace Indication: Install floor marking tape to show working clearances in the direction of access to live parts. Workspace shall comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards an...
	L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Baked-enamel warning signs.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment, including, but not limited to, the following:
	a. Power-transfer switches.
	b. Controls with external control power connections.


	M. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels.
	1. Comply with NFPA 70E and ANSI Z535.4.

	N. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or ...
	O. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red background with minimum 3/8-inch-high letters for emergency instructions at equipment used for power transfer and load shedding.
	P. Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and operation and maintenance manual. Apply labels to disconnect switches and protection equipment, cen...
	1. Labeling Instructions:
	a. Indoor Equipment: Self-adhesive label. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high label; where two lines of text are required, use labels 2 inches high.
	b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.
	c. Elevated Components: Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless labels are provided with self-adhesive means of attachment, fasten them with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment To Be Labeled:
	a. Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be in the form of a self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Receptacles: Label that includes panel and circuit number that feeds the receptacle.
	e. Transformers: Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	f. Substations.
	g. Emergency system boxes and enclosures.
	h. Enclosed switches.
	i. Enclosed circuit breakers.
	j. Enclosed controllers.
	k. Variable-speed controllers.
	l. Push-button stations.
	m. Contactors.
	n. Remote-controlled switches, dimmer modules, and control devices.
	o. Monitoring and control equipment.





	26 05 48- Seismic Controls for Electrical Systems.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	A. Section Includes:
	1. Restraint channel bracings.
	2. Restraint cables.
	3. Seismic-restraint accessories.
	4. Mechanical anchor bolts.
	5. Adhesive anchor bolts.

	E. Related Requirements:
	1. Section 26 05 29 "Hangers and Supports for Electrical Systems" for commonly used electrical supports and installation requirements.


	1.03 SUBMITTALS
	A. Product Data: For each type of product.
	1. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an agency acceptable to authorities having jurisdiction.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	B. Delegated-Design Submittal: For each seismic-restraint device.
	1. Include design calculations and details for selecting seismic restraints complying with performance requirements, design criteria, and analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	2. Design Calculations: Calculate static and dynamic loading caused by equipment weight, operation, and seismic and wind forces required to select seismic and wind restraints and for designing vibration isolation bases.
	a. Coordinate design calculations with wind load calculations required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.

	3. Seismic- and Wind- Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic and wind restraints. Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods, and spacings. Identify components, list their strengths, and indicate directions and v...
	c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.
	d. Preapproval and Evaluation Documentation: By an agency acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests or calculations).


	F. Coordination Drawings: Show coordination of seismic bracing for electrical components with other systems and equipment in the vicinity, including other supports and seismic restraints.
	G. Qualification Data: For professional engineer and testing agency.
	H. Welding certificates.
	I. Field quality-control reports.

	1.04 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory as defined by OSHA in 29 CFR 1910.7 and that is acceptable to authorities ...
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum seismic-restraint ratings, by ICC-ES or another agency acceptable t...
	E. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 100 mph.
	2. Building Classification Category: IV.
	3. Minimum 10 lb/sq. ft. multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction and 45 degrees either side of normal.

	B. Seismic-Restraint Loading:
	1. Site Class, Seismic Use Group, Component Importance Factor as Defined in the IBC: Reference Structural Specifications.


	2.02 RESTRAINT CHANNEL BRACINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. B-line, an Eaton business.
	2. Hilti, Inc.
	3. Mason Industries, Inc.
	4. Unistrut; Part of Atkore International.

	B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end, with other matching components, and with corro...

	2.03 RESTRAINT CABLES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Kinetics Noise Control, Inc.
	2. Loos & Co., Inc.
	3. Vibration Mountings & Controls, Inc.

	B. Restraint Cables: ASTM A 603 galvanized or ASTM A 492 stainless-steel cables. End connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum of two clamping bolts for cable...

	2.04 SEISMIC-RESTRAINT ACCESSORIES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. B-line, an Eaton business.
	2. Kinetics Noise Control, Inc.
	3. Mason Industries, Inc.
	4. TOLCO; a brand of NIBCO INC.

	B. Hanger-Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to rigid channel bracings and restraint cables.
	D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings and matched to type and size of anchor bolts and studs.
	E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.

	2.05 MECHANICAL ANCHOR BOLTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. B-line, an Eaton business.
	2. Hilti, Inc.
	3. Kinetics Noise Control, Inc.
	4. Mason Industries, Inc.

	B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications. Select anchor bolts with strength required for anchor and as tested according to A...

	2.06 ADHESIVE ANCHOR BOLTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Hilti, Inc.
	2. Kinetics Noise Control, Inc.
	3. Mason Industries, Inc.

	B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior ap...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 APPLICATIONS
	A. Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods caused by seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.03 SEISMIC-RESTRAINT DEVICE INSTALLATION
	I. Coordinate the location of embedded connection hardware with supported equipment attachment and mounting points and with requirements for concrete reinforcement and formwork.
	J. Equipment and Hanger Restraints:
	1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	2. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	K. Install cables so they do not bend across edges of adjacent equipment or building structure.
	L. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	M. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	N. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction ...
	5. Set anchors to manufacturer's recommended torque using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where connection is terminated to ...

	3.05 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless postconnection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
	5. Test to 90 percent of rated proof load of device.

	B. Seismic controls will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.06 ADJUSTING
	A. Adjust restraints to permit free movement of equipment within normal mode of operation.
	A. If in the opinion of the project engineer the seismic restraint installation does not meet with the project requirements, an outside consultant will be retained to inspect, verify and submit corrective measures to be taken. The consultant's fees an...
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	26 05 29 Hangers and Supports for Electrical Systems.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.03 SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Hangers.
	b. Steel slotted support systems.
	c. Nonmetallic support systems.
	d. Trapeze hangers.
	e. Clamps.
	f. Brackets.

	2. Include rated capacities and furnished specialties and accessories.

	B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Trapeze hangers. Include product data for components.
	2. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

	C. Delegated-Design Submittal: For hangers and supports for electrical systems.
	1. Include design calculations and details of trapeze hangers.
	2. Include design calculations for seismic restraints.

	D. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which hangers and supports will be attached.
	3. Size and location of initial access modules for acoustical tile.
	4. Items penetrating finished ceiling, including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Projectors.


	E. Welding certificates.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame Rating: Class 1.
	2. Self-extinguishing according to ASTM D 635.


	2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit; a part of Atkore International.
	b. B-line, an Eaton business.
	c. ERICO International Corporation.
	d. Flex-Strut Inc.
	e. GS Metals Corp.
	f. G-Strut.
	g. Haydon Corporation.
	h. Metal Ties Innovation.
	i. Thomas & Betts Corporation, A Member of the ABB Group.
	j. Unistrut; Part of Atkore International.
	k. Wesanco, Inc.

	2. Material: Galvanized steel.
	3. Channel Width: 1-5/8 inches.
	4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	5. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	6. Channel Dimensions: Selected for applicable load criteria.

	B. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Hilti, Inc.
	2) ITW Ramset/Red Head; Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.


	2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) B-line, an Eaton business.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti, Inc.
	4) ITW Ramset/Red Head; Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
	6. Toggle Bolts: All-steel springhead type.
	7. Hanger Rods: Threaded steel.


	2.03 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.


	PART 3 -  EXECUTION
	3.01 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems unless requirements in this Section are stricter.
	B. Comply with requirements for raceways and boxes specified in Section 26 05 33.
	C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with single-bolt conduit clamps or single-bolt conduit clamps using spring friction action for retention in support channel.

	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.02 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs, IMCs, and RMCs may be supported by openings through structure members, according to NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for sl...
	6. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mean...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.03 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	26 05 19 Low Voltage Electrical Power Conductors and Cables.pdf
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Building wires and cables rated 2000 V and less.
	2. Connectors, splices, and terminations rated 2000 V and less.


	1.03 SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: Indicate type, use, location, and termination locations.
	C. Qualification Data: For manufacturer's authorized service representative.
	D. Field quality-control reports.

	1.04 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	PART 2 -  PRODUCTS
	2.01 CONDUCTORS AND CABLES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alpha Wire Company.
	2. American Bare Conductor.
	3. Belden Inc.
	4. Cerro Wire LLC.
	5. Encore Wire Corporation.
	6. General Cable Technologies Corporation.
	7. Service Wire Co.
	8. Southwire Company.

	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."
	D. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable used in VFC circuits.
	E. Conductors: Copper, complying with NEMA WC 70/ICEA S-95-658.
	1. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2 and Type XHHW-2.

	F. Cable: Type MC with ground wire.

	2.02 CONNECTORS AND SPLICES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. 3M Electrical Products.
	2. AFC Cable Systems; a part of Atkore International.
	3. Gardner Bender.
	4. Hubbell Power Systems, Inc.
	5. Ideal Industries, Inc.
	6. ILSCO.
	7. NSi Industries LLC.
	8. O-Z/Gedney; a brand of Emerson Industrial Automation.
	9. Service Wire Co.
	10. Thomas & Betts Corporation; A Member of the ABB Group.

	B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended locat...


	PART 3 -  EXECUTION
	3.01 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	D. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.

	3.02 CONDUCTOR INSULATION AND MULTI-CONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance: Type XHHW-2, single conductors in raceway.
	B. Exposed Feeders: Type XHHW-2, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-2, single conductors in raceway.
	E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Metal-clad cable, Type MC.
	G. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

	3.03 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 26 05 33 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 26 05 29 "Hangers and Supports for Electrical Systems."
	G. Any cables required to be exposed in existing spaces shall have their location coordinated with the Engineer of Record prior to installation and rough-in.

	3.04 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

	C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.

	3.05 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 26 05 53 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor and identify as spare conductor.

	3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	3.07 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each of the following visual and electrical tests:
	a. Inspect exposed sections of conductor and cable for physical damage and correct connection according to the single-line diagram.
	b. Test bolted connections for high resistance using one of the following:
	1) A low-resistance ohmmeter.
	2) Calibrated torque wrench.
	3) Thermographic survey.

	c. Inspect compression applied connectors for correct cable match and indentation.
	d. Inspect for correct identification.
	e. Inspect cable jacket and condition.
	f. Insulation-resistance test on each conductor with respect to ground and adjacent conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a one-minute duration.
	g. Continuity test on each conductor and cable.
	h. Uniform resistance of parallel conductors.

	3. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to portable scanner. Correct...
	a. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	b. Record of Infrared Scanning: Prepare a certified report that identifies switches checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	4. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch 11 months after date of Substantial Completion.

	B. Cables will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.




	33 21 00 water supply wells.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. This Section includes the following:
	1. Rotary drilled water supply wells.

	B. Related sections:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary utilities, temporary construction and support facilities, temporary security and protection facilities procedures.
	2. Division 22 Section "Plumbing" for plumbing connections.
	3. Division 32 Section "Trenching" for excavating, placing pipe, and backfilling of related utility.
	4. Division 32 Section "Landscape Grading" for finish grading including preparing and placing planting soil mixes and testing of topsoil material.
	5. Division 32 Section "Seeding" for preparing and placing finish surface turf establishment.
	6. Division 33 Section "Public Water Utility Distribution Piping" for utility distribution piping.


	1.3 REFERENCES
	A. The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

	1.4 SUBMITTALS
	A. Drawings:  Shop Drawings:  Shop drawings or catalog cuts showing well casings detail drawings or catalog cuts shall be accompanied by a cross section showing the relative size, location, and spacing of the well components such as the hole size, out...
	B. Operation and Maintenance Data:  For each well pump to include in emergency, operation, and maintenance manuals.
	C. Project Record Documents:  Record the following data for each water supply well:
	1. Casings:  Material, diameter, thickness, weight per foot of length, and depth below grade.
	2. Screen:  Material, construction, diameter, and opening size.
	3. Pumping Test:  Static water level, maximum safe yield, and drawdown at maximum yield.
	4. Log:  Formation log indicating strata encountered.
	5. Alignment:  Certification that well is aligned and plumb within specified tolerances.

	D. Test Reports:
	1. Certified Data:
	a. Pump test
	b. Water analysis
	c. Plumbness and alignment test


	E. Recommendation and Data Submittal: Include with the recommendations the appropriate depth, details of construction, length and location of screens, screen openings, gravel size, grout, and an estimation of the quantity of water that can be obtained...

	1.5 QUALITY ASSURANCE
	A. Well Driller Qualifications: An experienced water supply well driller licensed in the jurisdiction where Project is located.
	B. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with AWWA A100 for water supply wells.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Architect and Owner no fewer than seven days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Architect's and Owner's written permission.

	B. Well Drilling Water:  Provide temporary water and piping for drilling purposes.  Provide necessary piping for water supply.

	1.7 DELIVERY, STORAGE, AND PROTECTION
	A. Deliver materials in an undamaged condition.  Store materials off the ground to provide protection against oxidation caused by ground contact.  Replace defective or damaged materials with new materials.

	1.8 GENERAL REQUIREMENTS
	A. Provide each system complete and ready for operation.  Each system, including equipment, materials, installation, and workmanship shall be in accordance with EPA 570/9-75-001, except as modified herein.  In the manual referred to herein, the adviso...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Shall conform to the respective specifications and other requirements as specified herein.
	B. Casings:  ASTM A53; black steel pipe 6" nominal diameter with threaded ends and threaded couplings for threaded joints.  Provide cap, with holes for piping and cables that fits into the top of the casing and is removable, waterproof and vermin proo...
	C. Well Screens:  Type 304 or 316 stainless steel, type. Provide screens with adequate strength to resist external forces, both during and after installation.  Length shall be as required to provide the quantity of water specified.  Water velocity thr...
	D. Auxiliary Equipment:  Provide discharge piping to dispose of pumped water during developing and testing of well.  Locate the discharge piping a sufficient distance from each well to prevent flooding of the site and flow back into the well.
	E. Grout:  Cement:  ASTM C 150, Type II; Aggregates: ASTM C 33, fine and coarse grades; Water:  Potable.
	F. Pack Materials: Coarse, uniformly graded filter sand, maximum 1/8 inch in diameter; fine gravel, maximum 1/4 inch in diameter.

	2.2 SUBMERSIBLE WELL PUMPS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide a comparable product by one of the following:
	1. Aermotor Pumps, Inc.
	2. American Turbine Pump Co.
	3. Crane Pumps and Systems; Deming Pumps.
	4. Grundfos.
	5. ITT Industries; Goulds Pumps.
	6. Jacuzzi, Inc.; Jacuzzi Brothers.
	7. Johnston Pump Company.
	8. McDonald, A. Y. Mfg. Co.
	9. Pentair Pump Group; Layne/Verti-Line.
	10. Pentair Pump Group; Myers, F. E.
	11. Reda Productions Services; Schlumberger Limited.
	12. Sta-Rite Industries, Inc.; Water Systems Group.
	13. Sterling Fluid Systems (USA) Inc.; Peerless Pump.
	14. USFilter/EMU Products.
	15. Weber Industries, Inc.

	D. Description:  Submersible, vertical-turbine well pump complying with HI 2.1-2.2 and HI 2.3; with the following features:
	1. Impeller Material:  Stainless steel.
	2. Motor:  Capable of continuous operation under water, with protected submersible power cable.
	3. Column Pipe:  ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with threaded ends and cast-iron or steel threaded couplings.
	4. Water Piping:  ASTM D 2239, SIDR Numbers 5.3, 7, or 9 PE pipe; made with PE compound number required to give pressure rating not less than 200 psig.  Include NSF listing mark "NSF pw". Fittings for PE Pipe:  ASTM D 2609, made of PA, PP, or PVC with...



	PART 3 -  EXECUTION
	3.1 TEST HOLE
	A. Drill a test hole at the well site, as indicated in the Contract Documents, before construction of the permanent well is started.  Test hole shall be of sufficient size to obtain information required for the construction of the permanent well.

	3.2 WELL CONSTRUCTION
	A. The depth of the well shall be adequate to produce a guaranteed capacity of a set gallons per minute of clear, potable water equal to or greater than the current well.  Methods of construction include using drilling mud for conventional fluid rotar...
	B. Drilling:  Drill a hole 6 inches in diameter to a minimum depth of 300 feet and to additional depths as required to produce the flow capacity required.
	C. Sanitary Seal:  Provide a sanitary seal for the well to prevent contamination until the pump foundation
	D. Take samples of substrata formation at 10-foot intervals and at changes in formation throughout entire depth of each water supply well.  Carefully preserve samples on-site in glass jars properly labeled for identification.
	E. Enlarge test hole and install permanent casing, screen, and grout.  Install first section of casing with hardened steel driving shoe of an OD slightly larger than casing couplings if threaded couplings are used.
	F. Set casing and liners round, plumb, and true to line.  Install the casing concentrically in the drilled hole and extend the casing down to a seat properly into ledge.  Provide threaded joints in accordance with ANSI B1.20.1.
	G. Join casing pipe as follows:
	1. Ream ends of pipe and remove burrs.
	2. Remove scale, slag, dirt, and debris from inside and outside casing before installation.
	3. Cut bevel in ends of casing pipe and make threaded joints.
	4. Clean and make solvent-cemented joints.

	H. Mix grout in proportions of 1 cu. ft. or a 94-lb sack of cement with 5 to 6 gal. of water.  Bentonite clay may be added in amounts of 3 to 5 lb/cu. ft. for a 94-lb sack of cement.  If bentonite clay is added, water may be increased to 6.5 gal./cu. ...
	I. Place grout continuously, from bottom to top surface, to ensure filling of annular space in one operation. Do not perform other operations in well within 72 hours after grouting of casing. When quick-setting cement is used, this period may be reduc...
	J. Provide permanent casing with temporary well cap.  Install with top of casing 36 inches above finished grade.
	K. Develop wells to maximum yield per foot of drawdown.
	1. Extract maximum practical quantity of sand, drill fluid, and other fine materials from water-bearing formation.
	2. Avoid settlement and disturbance of strata above water-bearing formation.
	3. Do not disturb sealing around well casings.
	4. Continue developing wells until water contains no more than 2 ppm of sand by weight when pumped at maximum testing rate.

	L. Install submersible well pumps according to HI 2.1-2.4 and provide access for periodic maintenance.
	1. Before lowering permanent pump into well, lower a dummy pump that is slightly longer and wider than permanent pump to determine that permanent pump can be installed.  Correct alignment problems.
	2. Before lowering permanent pump into well, start pump to verify correct rotation.
	3. Securely tighten discharge piping joints.
	4. Locate line-shaft well pump near well bottom; locate motor above grade.  Install driver plate to correctly align motor and pump.
	5. Connect motor to submersible pump and locate near well bottom.
	a. Connect power cable while connection points are dry and undamaged.
	b. Do not damage power cable during installation; use cable clamps that do not have sharp edges.


	M. Install water-sealed surface plate that will support pump and piping.
	N. Disinfection:  Disinfect well, equipment, and material in accordance with Article 54 of EPA 570/9-75-001 and as specified herein.  Portions of the well above the water level shall be maintained in a wet condition with a minimum of 50 ppm of free av...

	3.3 WELL ABANDONMENT
	A. Comply with AWWA A100 when abandoning water supply wells.  Fill and seal holes and casings and restore ground surface to finished grade.
	B. Follow well-abandonment procedures of authorities having jurisdiction.  Restore ground surface to finished grade.
	C. Abandoned test holes, including test wells, partially completed wells, and completed wells, shall be sealed for the following reasons:
	1. To eliminate physical hazards,
	2. To prevent contamination of groundwater,
	3. To conserve yield and hydrostatic head of aquifer, and
	4. To prevent intermingling of desirable and undesirable waters.
	5. The guiding principle to be followed by the contractor in the sealing of abandoned wells is the restoration, as far as feasible, of the controlling geological conditions that existed before the well was drilled or constructed.

	D. Sealing requirements
	1. A well shall be measured for depth before it is sealed to ensure freedom from obstructions that may interfere with effective sealing operations.
	2. Removal of casing from some wells may be necessary to ensure placement of an effective seal.
	3. If the casing cannot be readily removed, it shall be perforated to ensure the proper sealing required.
	4. Concrete, cement grout, sealing clay or neat cement shall be used as primary sealing materials and shall be placed from the bottom upward by methods that will avoid segregation or dilution of material.
	5. If possible, the casing should be removed and the borehole filled with a cement-bentonite slurry.  If the casing cannot be removed, the entire well should be filled with a cement-bentonite slurry using the pump-down method with a tremie pipe.  The ...

	E. Records of Abandonment Procedures
	1. Complete, accurate records shall be kept of the entire abandonment procedure to provide detailed records for possible future reference and to demonstrate to the governing state or local agency that the hole was properly sealed.
	2. The depth of each layer of all sealing and backfilling materials shall be recorded.
	3. The quantity of sealing materials used shall be recorded.  Measurements of static water levels and depths shall be recorded.
	4. Any changes in the well made during the plugging or sealing, such as perforating casing, shall be recorded in detail.


	3.4 WASTE DISPOSAL
	A. Dispose of waste materials and soil removed from the drilled holes as required.

	3.5 FIELD SAMPLING AND TESTING
	A. All testing shall be performed by a qualified Independent Testing Laboratory acceptable to the Engineer and General Contractor at the Owner's expense unless otherwise indicated (see Section 01 40 00 - Quality Requirements).  The General Contractor ...
	B. Water Analysis Testing:
	1. Owner will engage a qualified testing agency to make bacteriological, physical, and chemical analyses of water from each finished well and report the results.  Make analyses according to requirements of authorities having jurisdiction.
	2. Analyze water sample from each finished well for bacteriological, physical, and chemical quality and report the results.  Make analyses according to requirements of authorities having jurisdiction.

	C. Material Samples:  During drilling of test hole, take samples of materials found in each soil stratum.  Preserve samples in approved containers furnished by the Contractor.
	D. Water Quality Determination:  During drilling of test hole, collect, and have analyzed by a DEP present representative.  Perform water sampling in accordance with Article 45 of the EPA 570/9-75-001.  Include bacteriological and physical-chemical an...
	E. Pump Test:  Upon completion of permanent well, provide a temporary pump, meter, air gauge, and air line in the well for measuring the flow and drawdown.  The temporary pump shall have a capacity of not less than 10 gallons per minute.  After determ...
	F. Well Plumbness and Alignment Test:  Upon completion of the permanent well, provide a well plumbness and alignment test using a plummet in accordance with Article 51 of the EPA 570/9-75-001.  Perform the test on the entire depth of the well.  The pl...

	3.6 CLEANING
	A. Disinfect water supply wells according to AWWA A100 and AWWA C654 before testing well pumps.
	B. Follow water supply well disinfection procedures required by authorities having jurisdiction before testing well pumps.

	3.7 PROTECTION
	A. Water Quality Protection:  Prevent well contamination, including undesirable physical and chemical characteristics.
	B. Ensure that mud pit will not leak or overflow into streams or wetlands.  When well is accepted, remove mud and solids in mud pit from Project site and restore site to finished grade.
	C. Provide casings, seals, sterilizing agents, and other materials to eliminate contamination; shut off contaminated water.
	D. Exercise care to prevent breakdown or collapse of strata overlaying that from which water is to be drawn.
	E. Protect water supply wells to prevent tampering and introducing foreign matter.  Retain temporary well cap until installation is complete.



	31 10 00-Site Clearing.pdf
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent  occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities  without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by
	authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Performing site clearing on property adjoining  Owner's property is prohibited.
	C. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on           Owner's premises or adjoining property where indicated.
	D. Utility Locator Service (Dig Safe):  Notify Dig Safe (1-888-344-7233) for area where Project
	is located before site clearing operations has begun.  Follow appropriate procedure and regulations as required.
	E. Do not commence site clearing operations until temporary erosion and sedimentation
	control measures are in place.
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