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% PERCENT
@ AT
ABAN     ABANDON
ADJ      ADJACENT
AFF ABOVE FINISHED FLOOR
AGGR     AGGREGATE
ALT      ALTERNATE
APPROX   APPROXIMATE
ASSY     ASSEMBLY
AVE      AVENUE
AVG     AVERAGE
B/B      BACK TO BACK
BIT      BITUMINOUS
BLDG     BUILDING
BLVD    BOULEVARD
BM       BENCH MARK
BNDY     BOUNDARY
BOT      BOTTOM
BSMT     BASEMENT
BV       BUTTERFLY VALVE
C&G      CURB AND GUTTER
C/C      CENTER TO CENTER
CATV     CABLE TELEVISION
CB       CATCH BASIN
CHEM CHEMICAL
CHLR CHLORINE
CF       CUBIC FEET
CFM CUBIC FEET PER MINUTE
CFS      CUBIC FEET PER SECOND
CHP                       COMBINED HEAT & POWER
CI       CONTOUR INTERVAL
CJ CONTROL JOINT
C/L       CENTERLINE
CO       CLEANOUT
CONC     CONCRETE / CONCENTRIC
CONST    CONSTRUCTION
COORD    COORDINATE
COP CENTER OF PIPE
CP       COPPER PIPE
CSP      CORRUGATED STEEL PIPE
CSAP     CORRUGATED STEEL ARCH PIPE
CULV     CULVERT
CV CHEMICAL VAULT
CY       CUBIC YARD
DEG      DEGREE
DEMO     DEMOLISH
DI       DUCTILE IRON
DIA      DIAMETER
DIM      DIMENSION
DIP      DUCTILE IRON PIPE
DIST     DISTANCE
DN DOWN
DR       DRAIN
E        EAST
EA       EACH
EFF EFFLUENT
EL       ELEVATION
ENGR     ENGINEER
EOM      EDGE OF METAL
EQUIP    EQUIPMENT
EQUIV    EQUIVALENT
ESMT     EASEMENT

EXCAVATION

ESMT     EASEMENT
EXC      EXCAVATION
EX       EXISTING
EXT      EXTERIOR
FA FLAME ARRESTOR
FC                          FLUSHING CONNECTION
FD                          FLOOR DRAIN
FE FIRE EXTINGUISHER
F/F      FACE TO FACE
FND      FOUNDATION
FLG       FLANGE FITTING
FIG      FIGURE
FIN FINISH
FIN FL   FINISH FLOOR
FIN GR   FINISH GRADE
FM       FORCE MAIN
FO       FUEL OIL
FS FOAM SEPARATOR
FT (')    FEET
FTG      FOOTING
FW FINISHED WATER
G        GAS
GA       GAGE
GAL      GALLON
GEN      GENERATOR
GEO FAB  GEOTEXTILE FABRIC
GND      GROUND
GPD      GALLONS PER DAY
GPM      GALLONS PER MINUTE
GSP GALVANIZED STEEL PIPE
GV       GATE VALVE
HDPE HIGH DENSITY POLYETHYLENE
HDWL     HEADWALL
HP                          HORSE POWER
HT       HEIGHT
HORIZ    HORIZONTAL
HPT      HIGH POINT
HWL      HIGH WATER LEVEL
HWS                      HOT WATER SUPPLY
HWR                      HOT WATER RETURN
HWY      HIGHWAY
HYD      HYDRANT
ID       INSIDE DIAMETER
IE       INVERT ELEVATION
IN (")    INCH
INCL     INCLUDE
INFO     INFORMATION
ISWR INFLUENT SEWER
LAT      LATERAL
LB       POUND
LF       LINEAL FEET
LGTH     LENGTH
LPT      LOW POINT
LS       LUMP SUM
LWL      LOW WATER LEVEL
MAINT    MAINTENANCE
MATL     MATERIAL
MAU MAKEUP AIR UNIT
MAX      MAXIMUM
MB       MAILBOX
MC MECHANICAL CONTRACTOR
MFGR     MANUFACTURER
MGD      MILLION GALLONS PER DAY
MH       MANHOLE

MH       MANHOLE
MIN      MINIMUM
MIN(')   MINUTE
MISC     MISCELLANEOUS
MJ       MECHANICAL JOINT
MLSS MLSS SUSPENDED SOLIDS
MMS MODULAR MECHANICAL SEAL
MON      MONUMENT
N        NORTH
NA       NOT APPLICABLE
NIC      NOT IN CONTRACT
NG NATURAL GAS
NPW NON-POTABLE WATER
NRCP     NON-REINFORCED CONCRETE
         PIPE
NTS      NOT TO SCALE
OC       ON CENTER
OD       OUTSIDE DIAMETER
OE       OVERHEAD ELECTRIC
OP       FIBER OPTIC
OPNG     OPENING
ORIG     ORIGINAL
OT       OVERHEAD TELEPHONE
PC       POINT OF CURVE
PCC      POINT OF COMPOUND
         CURVATURE
PCCP PRESTRESSED CONCRETE
  CYLINDER PIPE
PE       POLYETHYLENE
PERF     PERFORATED
PI       POINT OF INTERSECTION
PIV      POST INDICATOR VALVE
PL       PROPERTY LINE
POB      POINT OF BEGINNING
POE      POINT OF ENDING
PRC      POINT OF REVERSE CURVE
PROP     PROPOSED
PSF      POUNDS PER SQUARE FOOT
PSI      POUNDS PER SQUARE INCH
PT       POINT OF TANGENCY
PV       PLUG VALVE
PVC      POLYVINYL CHLORIDE
PVI      POINT OF VERTICAL
         INTERSECTION
PVMT     PAVEMENT
PVT      POINT OF VERTICAL TANGENCY
QTY      QUANTITY
R        RADIUS
RAS RETURN ACTIVATED SLUDGE
RCP      REINFORCED CONCRETE PIPE
RD       ROAD
RED      REDUCER
REF      REFERENCE
REQD     REQUIRED
REV      REVISION
RJ       RESTRAINED JOINT
ROW      RIGHT OF WAY
RR       RAILROAD
RTD                        RTD/THERMOWELL
RW RAW WATER
S        SOUTH
SA SUPPLY AIR
SMPL SAMPLE
SAN      SANITARY SEWER
SCND SECONDARY

SAN      SANITARY SEWER
SCND SECONDARY
SEC(")   SECOND
SF       SQUARE FOOT
SLDG SLUDGE
SPEC     SPECIFICATION
SS       STAINLESS STEEL
ST       STREET
STA      STATION
STD      STANDARD
STL      STEEL
STM      STORM SEWER
SY       SQUARE YARD
SYS      SYSTEM
T/B      TOP OF BLOCKS
T/C      TOP OF CURB
TAN      TANGENT
TDH      TOTAL DYNAMIC HEAD
TEMP     TEMPORARY
T.O. TOP OF
TOC      TOP OF CASTING
TOP TOP OF PIPE
TOW      TOP OF WALL
TYP      TYPICAL
UD       UNDERDRAIN
UE       UNDERGROUND ELECTRIC
UTIL     UTILITY
VB       VALVE BOX
VCP      VITRIFIED CLAY PIPE
VERT     VERTICAL
VIV VALVE IN VERTICAL
W        WEST
w/       WITH
w/o      WITHOUT
WG WASTE GAS
WAS                       WASTE ACTIVATED SLUDGE
WC WATER COLUMN
WL       WATER LEVEL
WM WATER MAIN
WMV WATER METERING VAULT
WPS WALL PANEL JOINT
WTR      WATER
WW WASTEWATER
WWF      WELDED WIRE FABRIC
WWSL WASTEWATER STORAGE LAGOON
XFMR     TRANSFORMER

NOTE:  ALL ITEMS LISTED ON THE LEGEND MAY
NOT BE PRESENT ON DRAWING.
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GENERAL NOTES:

1. THE LOCATION OF UTILITIES DEPICTED ON THESE DRAWINGS WERE DETERMINED FROM ON-SITE
OBSERVATION AND FROM RECORDS PROVIDED BY OTHERS. SOME UTILITIES MAY NOT BE SHOWN,
BUT ARE PRESENT.  UTILITIES MAY NOT BE IN THE EXACT POSITION SHOWN.  BEFORE
CONSTRUCTION OR ANY SUBSURFACE WORK CONTACT MISS DIG AND EXERCISE CAUTION.

2. THE CONTRACTOR SHALL CONFINE ALL WORK WITHIN THE LIMITS SHOWN.

3. THE CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF ALL PERMITS OBTAINED FOR THE
PROJECT.

4. THE CONTRACTOR SHALL RESTORE GROUND SURFACE, DRAINAGE DITCHES AND EMBANKMENTS TO
ORIGINAL GRADE AND VEGETATION ACCORDING TO PROJECT SPECIFICATIONS UNLESS OTHERWISE
NOTED ON PLANS.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL LINES, GRADES AND ELEVATIONS. ALL PIPES
SHALL SLOPE UNIFORMLY BETWEEN INVERT ELEVATIONS SHOWN.

6. SAW CUTS ON EXISTING PAVEMENT FOR PATCHING SHALL HAVE A TYPICAL MINIMUM WIDTH OF 24
INCHES UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

7. THE CONTRACTOR SHALL PRESERVE AND PROTECT PROPERTY MARKERS, SECTION CORNERS,
SURVEY MARKS AND BENCH MARKS, SUCH AS STONES, PIPES, OR OTHER MONUMENTS
ENCOUNTERED. IF THE CONTRACTOR MUST DISTURB THE PROPERTY MARKERS OR MONUMENTS,
THEIR HORIZONTAL AND VERTICAL LOCATION SHALL BE DETERMINED AND RECORDED BY A
REGISTERED LAND SURVEYOR AND THE OWNER NOTIFIED BEFORE DISTURBING. ALL PROPERTY
MARKERS AND MONUMENTS DISTURBED DURING CONSTRUCTION SHALL BE RE-ESTABLISHED BY A
REGISTERED LAND SURVEYOR.

8. ALL MATERIALS REQUIRED MUST BE PROVIDED AS NEW, UNLESS OTHERWISE STATED.

9. BEARINGS ARE BASED ON: NAD83 MICHIGAN STATE PLANE, SOUTH ZONE, INTERNATIONAL FOOT

10. THE VERTICAL DATUM USED FOR THIS PROJECT IS: NAVD88.

EXISTING UTILITIES
1. CAUTION: THE INFORMATION SHOWN ON THESE DRAWINGS CONCERNING TYPE AND LOCATION OF

UNDERGROUND UTILITIES IS NOT GUARANTEED TO BE ACCURATE OR ALL-INCLUSIVE.  LOCATION,
SIZE, MATERIAL AND DEPTH SHOWN ON UTILITIES ARE FROM AVAILABLE RECORDS AND AVAILABLE
FIELD MARKINGS, SUPPLIED BY THE RESPECTIVE UTILITY COMPANY OR FROM ABOVE-GROUND
INSPECTION OR MEASUREMENT.  THE CONTRACTOR SHALL VERIFY ALL EXISTING UTILITIES
INFORMATION CONTAINED IN THE CONTRACT DOCUMENTS PRIOR TO ANY CONSTRUCTION WHICH
WOULD BE IMPACTED BY UTILITIES NOT LOCATED AS SHOWN IN THE CONTRACT DOCUMENTS.

2. THE CONTRACTOR SHALL LOCATE, PROTECT AND IF DAMAGED BY CONTRACTOR, REPAIR ALL UTILITY
SERVICE LINES ENCOUNTERED.  CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO THEM
FROM THE ASSOCIATED CONSTRUCTION ACTIVITIES. ALL UTILITY POLES ARE TO BE SUPPORTED
ADEQUATELY FOR THE WORK.

3. ANY EXISTING PIPES WHICH ARE CUT DURING CONSTRUCTION, SHALL BE REPLACED WITH EQUAL OR
BETTER MATERIALS AND CONSTRUCTION METHODS.

4. BEFORE LEAVING WORK FOR THE NIGHT, DURING A STORM, OR FOR ANY OTHER REASON, CARE
MUST BE TAKEN THAT THE UNFINISHED END OF ANY PIPE IS SECURELY CLOSED WITH A TIGHTLY
FITTING COVER OR PLUG. ANY EARTH OR OTHER MATERIAL THAT MAY FIND ENTRANCE INTO THE
PIPE, THROUGH ANY SUCH OPEN END OF AN UNPLUGGED PIPE SHALL BE REMOVED AT THE
CONTRACTOR'S EXPENSE.

5. PROVIDE AND ESTABLISH BARRICADES AT THE END OF EACH WORK DAY TO PROTECT THE WORK
AREA.

PLAN DESIGNATION LABEL
SCALE: SCALE OF PLAN

NORTH

NORTH ARROW
DIRECTION

SUPPORT CONTACTS
BAY COUNTY DEPARTMENT OF WATER AND SEWER
RYAN W. GOEBEL, DIRECTOR
3933 PATTERSON ROAD
BAY CITY, MICHIGAN 48706-1919
(989) 684-3883
email: RGoebel@baycountydwsmi.gov
website: www.baycountydwsmi.gov

BAY AREA WATER TREATMENT PLANT
CARL J. OVERLY, SUPERINTENDENT
2701 N. EUCLID AVE.
BAY CITY, MICHIGAN 48706
(989) 439-7245
email: COverly@baycountydwsmi.gov
website: www.baycountydwsmi.gov

DRAIN COMMISSIONER
MICHAEL RIVARD
515 CENTER AVE., STE. 601
BAY CITY, MICHIGAN 48708
(989) 895-4290
(989) 895-4292 - FAX
www.baycountymi.gov/DrainCommissoner

EMERGENCY SERVICES
1200 WASHINGTON AVE.
BAY CITY, MICHIGAN 48708
(989) 895-4112
(989) 895-4012 - FAX
www.baycountymi.gov/ESHS

SHERIFF
TROY CUNNINGHAM
503 THIRD STREET, STE. 503
BAY CITY, MICHIGAN 48708
(989) 895-4050
(989) 895-4058 - FAX
www.baycountymi.gov/Sheriff

ELECTRIC
BAY CITY ELECTRIC LIGHT AND POWER
900 S. WATER STREET.
BAY CITY, MICHIGAN 48708
(989) 894-8350

NATURAL GAS
CONSUMERS ENERGY
4141 E. WILDER ROAD
BAY CITY,  MICHIGAN 48706
(800) 477-5050
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BM #1000          EL. 585.59'
SQUARE CUT NE FACE CONC LP BASE N SIDE DRIVE
ENTRANCE TO WATER TREATMENT PLANT, 347' SE
OF EUCLID AVE
(NAVD88 VIA VRS & GPS OBSV)

BM #4438          EL. 587.51'
SQUARE CUT S SIDE CONC CAMERA POLE BASE 81'
W OF RAW WATER STORAGE TANK
(NAVD88 VIA VRS & GPS OBSV)

BM #2571          EL. 588.40'
SQUARE CUT NW COR CONC PAD @ NW COR WATER
TREATMENT PLANT, SW OF ELEC CABINETS &
GENERATOR
(NAVD88 VIA VRS & GPS OBSV)
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OCCUPANCY SENSOR SWITCH IN FLUSH WALL MOUNTED OUTLET BOX. 7'-6" AFF.

JUNCTION BOX CONCEALED ABOVE ACCESSIBLE CEILING AREA.

FIRE ALARM MANUAL PULL STATION, ON FLUSH WALL MOUNTED OUTLET BOX, 42" AFF.

FIRE ALARM MANUAL PULL STATION, ON FLUSH WALL MOUNTED OUTLET BOX 42" AFF AND
AUDIO-VISUAL ALARM INDICATING DEVICE IN FLUSH WALL MOUNTED OUTLET BOX, 7'-6" AFF,
CENTERED ABOVE THE PULL STATION.  PROVIDE CONDUIT AND WIRE BETWEEN OUTLET BOXES.

FIRE ALARM SMOKE DETECTOR, PHOTO ELECTRIC TYPE, ON FLUSH CEILINGSD

JUNCTION BOX, FLUSH WALL MOUNTED.J

J

DATA PROCESSING OUTLET MOUNTED ON FLUSH OUTLET BOX, 12" AFF.

AMMETER, VOLTMETER, AS REQUIRED (REFER TO SPECIFICATIONS)M

C

INTERCOM STATION OUTLET, FLUSH WALL MOUNTED OUTLET BOX 12" AFF.

SURFACE MULTI-OUTLET RACEWAY WITH RECEPTACLES IN RACEWAY 24" ON CENTER, 
ON FLUSH WALL MOUNTED OUTLET BOX, 42" AFF.

INTERCOM STATION DESK MOUNTED.

5

1
2

3 POLE
CIRCUIT BREAKER IN PANEL OR SWITCHBOARD, 30 AMP,

3P
30A

GROUND ROD (SINGLE LINE DIAGRAM)

GROUND ROD (PLAN DRAWING)

SOLENOID VALVE (PLAN DRAWING, P & ID)SV

TEMPERATURE SWITCH
NORMALLY OPEN

TEMPERATURE SWITCH
NORMALLY CLOSED

(1)

(2)

a,b

A

AND CIRCUIT "b" "3" INDICATES THREE WAY
"ab" MEANS 2 CONTACTS FOR CIRCUIT "a"

A
"A" INDICATES FIXTURE TYPE

INCANDESCENT, OR HID, "3" INDICATED
33

EQUIPMENT AS REQUIRED

SINGLE-PHASE MOTOR

THREE-PHASE MOTOR

THERMOSTAT, WALL MOUNTED, 5'-0" A.F.F.T

COMBINATION MOTOR STARTER, NEMA SIZE 1

DISCONNECT SWITCH, NON - FUSED

MOTOR STARTER, NEMA SIZE 2

J
JUNCTION BOX CONNECT TO

HORN

BELL

PUSHBUTTON STATION

MANUAL MOTOR STARTING SWITCH, MOUNTED 42" A.F.F.MS

SINGLE-POLE SWITCH, MOUNTED 42" A.F.F.S

TELEPHONE OUTLET, WALL MOUNTED 12" A.F.F.

PHOTOCELL

DUPLEX RECEPTACLE WITH GFI, MOUNTED 42" A.F.F.

QUADRUPLEX RECEPTACLE, MOUNTED 12" A.F.F.

DUPLEX RECEPTACLE, MOUNTED 12" A.F.F., UNLESS

BARE-LAMP FLUORESCENT STRIP.

X X CEILING OR WALL LIGHT

SURFACE OR RECESS MOUNTED FLUORESCENT,

OR HID, CEILING OR WALL MOUNTED.
EMERGENCY OR NIGHT LIGHT, INCANDESCENT

CIRCUIT #3.

SURFACE OR PENDANT (CEILING) MOUNTED

SOLENOID VALVE (WIRING DIAGRAM)

CONTROL TRANSFORMER

FUSE

TERMINAL BLOCK

RELAY CONTACT, NORMALLY CLOSED

RELAY CONTACT, NORMALLY OPEN

NORMALLY CLOSED
OFF-DELAY TIMING CONTACT,

NORMALLY OPEN
OFF-DELAY TIMING CONTACT,

NORMALLY CLOSED
ON-DELAY TIMING CONTACT,

NORMALLY OPEN
ON-DELAY TIMING CONTACT,

FLOW SWITCH, NORMALLY CLOSED

FLOW SWITCH, NORMALLY OPEN

PRESSURE SWITCH, NORMALLY CLOSED

PRESSURE SWITCH, NORMALLY OPEN

LIMIT SWITCH, NORMALLY CLOSED

LIMIT SWITCH, NORMALLY OPEN

LEVEL SWITCH, NORMALLY CLOSED

LEVEL SWITCH, NORMALLY OPEN

PUSHBUTTON, NORMALLY CLOSED

PUSHBUTTON, NORMALLY OPEN

PUSH-TO-TEST PILOT LIGHT

3-POSITION SELECTOR SWITCH

R

HAND
OFF

AUTO
x

x

ELECTRICAL CONNECTION

GROUND CONNECTION (SCHEMATIC)

CONTROL TRANSFORMER

MOUNTED OUTLET BOX.

FIELD WIRING

POWER TRANSFORMER

A1
HOMERUN INDICATES PANELBOARD "LPA" CIRCUIT NUMBER 1
HASHMARKS INDICATE QUANTITY OF #12 (OR WIRE SIZE AS SHOWN 

CONDUCTORS IN 3/4" C. INCLUDES 1 #12 GND.  IF HASH MARKS 

F DISCONNECT SWITCH, "F" - FUSED

BELOW GRADE WIRING

RCT REPEAT CYCLE TIMER

HOA HAND-OFF-AUTO SWITCH

OVERHEAD ELECTRICAL w/ POLES

SA SURGE ARRESTOR

ABBREVIATIONS & CONTROL CIRCUIT WIRING DIAGRAM SYMBOLS BUILDING / SITE SYMBOLS

LIGHTING SYMBOLS

BUILDING / SITE SYMBOLS

SINGLE LINE DIAGRAM SYMBOLS

FUSIBLE DISCONNECT SWITCH

CIRCUIT BREAKER

P INGROUND PULL BOX

PANELBOARD, SURFACE MOUNTED

PANELBOARD, FLUSH MOUNTED

MOTOR CONTROL CENTER

POLE MOUNTED SITE LIGHTING

ARE NOT USED AND NO CONDUCTORS SIZES AND QUANTITIES 
ARE INDICATED THE CONDUIT IS A SPARE.

SPECIFIC MOUNTING HEIGHT GIVEN ON PLAN. NUMBER 
INDICATES CIRCUIT FED FROM LPA WITH 2 # 12 & 1 #12  
GND IN 3/4" C.

A1,3

W/ 3/4" CONDUIT TO HOMERUN. 1 INDICATES CIRCUIT.

OCCUPANCY SENSOR W/MANUAL OVERRIDEOS

F

C

REMOVE

1

A1
A

BY CONDUIT SCHEDULE LETTER DESIGNATION)

PC

ALARM LIGHT AND HORN, NEMA 3R

3

_A AMP
AMCP ATMOSPHERIC MONITOR CONTROL PANEL
AR# ALARM RELAY

CKT CIRCUIT
CR# CONTROL RELAY

DPDT DOUBLE POLE DOUBLE THROW

F FUSE
FRSR FUSE TYPE
FS# FLOW SWITCH

G GROUND
GCP GRIT CONTROL PANEL
GFI GROUND FAULT INTERUPTER

HSC HYDRAULIC SYSTEM CONTROL (UV)

ISR# INTRINSICALLY SAFE RELAY

JB JUNCTION BOX

KVA KILOVOLT - AMPERE

LP LIGHTING PANEL

MCC MOTOR CONTROL CENTER
MFR MANUFACTURER

_P PHASE
PDC POWER DISTRIBUTION CENTER (UV)

SCP SCREEN CONTROL PANEL
SE SERVICE ENTRANCE
SEC SECONDS
SPST SINGLE POLE SINGLE THROW

TR# TIMING RELAY

VFD VARIBLE FREQUENCY DRIVE

X CONDUIT AND WIRE TAG - LETTER

# DETAIL NOTE TAG - NUMBER

F&V PROJECT NO.

DESIGN
TEAM:

DRAWING INFORMATION:

CHECK BY:

REVISION:

B
A

Y 
A

R
EA

 W
A

TE
R

 T
R

EA
TM

EN
T 

PL
A

N
T

B
A

Y 
C

O
U

N
TY

, M
IC

H
IG

A
N

R
A

W
 W

A
TE

R
 S

TO
R

A
G

E 
TA

N
K

 IM
PR

O
VE

M
EN

TS

MARCH 2026

868760

3562 Ridgecrest Dr, Suite 102

P:  989.837.3280
F:  989.837.3290

Midland, MI 48642

DE
SIG

N. B
UIL

D. O
PE

RA
TE

.

PROJ MNGR:
DESIGNED BY:

DRAWN BY:

1
Is

su
ed

 fo
r B

id
s

03
/2

02
6

JM
B

2

2026MARJMB2

BY OWNER
WORK ON THIS SHEET:

AutoCAD SHX Text
\\fveng.com\shares\Projects\Proj867001-869000\868760 Bay Co DWS - Ground Storage Tanks - 2024\Cad\Plns\868760_G-003.dwg - plotted on 3/4/2026 11:53 AM - plotted on 3/4/2026 11:53 AM3/4/2026 11:53 AM



12" WAS-DIP

PIPE SIZE
PIPE CONTENTS AND/OR DESCRIPTION

PIPE MATERIAL

PROCESS PIPE IDENTIFICATION

BUTTERFLY VALVE, FJ.

PLUG VALVE, FJ.

BUTTERFLY VALVE WAFER, FJ.

CHECK VALVE, FJ.

BALL VALVE, FJ.

BUTTERFLY VALVE, MJ.

PLUG VALVE, MJ.

CHECK VALVE, MJ.

BALL VALVE, MJ.

GATE VALVE, FJ. GATE VALVE, MJ.

PROCESS VALVE & JOINT LEGEND

FLANGE JOINT VALVES MECHANICAL JOINT VALVES

SILENT GLOBE CHECK VALVE, FJ.

LATERAL WYE

TRUE WYE

BASE TEE

GROOVED JOINT

GROOVED TO FLANGE ADAPTOR

FLANGE JOINT

45° BEND

11.25° BEND

MECHANICAL JOINT

FLANGE ADAPTOR

90° BEND

22.5° BEND

MJxPE TEE

OFFSET

CROSS

CAP

COUPLER

90° BEND

UNION

TEE

 TEE

90° BEND

45° BEND

22.5° BEND

REDUCER

60° BEND

30° BEND

11.25° BEND

WELD JOINT

PROCESS PIPE LEGEND

FLANGE JOINT FITTINGS

FITTINGS JOINT TYPE

MECHANICAL JOINT FITTINGS POLYVINYL CHLORIDE JOINT FITTINGS

CROSS

CROSS

RESTRAINED JOINT

CONCENTRIC
REDUCER

ECCENTRIC
REDUCER

TEE SIDE
OUTLET

90° BEND
SIDE OUTLET

BASE 90°
ELBOW

LATERAL
WYE

SHORT SLEEVE
COUPLER

MJxPE
90° BEND

PIPE CAP

MJxPE
REDUCER

LONG SLEEVE
COUPLER

WALL/FLOOR PIPES WALL/FLOOR SLEEVESWALL/FLOOR PENETRATIONS

PENETRATION LEGEND
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ROTAMETER

ELECTRIC MOTOR

GATE

PINCH

PRESSURE CONTROL
(REGULATED SIDE)

PRESSURE RELIEF

BALL

BUTTERFLY

DIAPHRAGM

ECCENTRIC PLUG

MAGNETIC FLOWMETER

BALL CHECK

GLOBE

SLIDESLUICE

SWING CHECK

KNIFE GATE

CALIBRATED BALANCE

PROPELLER OR
TURBINE METER

PITOT-STATIC

ORIFICE METER

THREE-WAY

AIR RELEASE AND
VACUUM RELIEF

MUD

SPLIT DISC CHECK

DIAPHRAM CHECK

SOLENOID

WIER GATE STOP PLANK (LOG)

FLAP GATE

ELECTRIC MOTOR
WITH POSITIONER

POSITIONER
HYDRAULIC WITHHYDRAULIC WITH

SOLENOID

POSITIONER
PNEUMATIC WITHPNEUMATIC WITH

SOLENOID

ON LOSS OF PRIMARY POWER
      (PNEUMATIC OR ELECTRICAL)

FAIL CLOSED POSITION
FAIL INTERMEDIATE POSITION

FAIL OPEN POSITION
FAIL LAST POSITION

PARSHALL FLUME

VORTEX SHEDDING

CLAMP ON
ULTRASONIC FLOWMETER

VENTURI OR
FLOW TUBE

UNIVERSAL INPUT/OUPUT

NOTE ON 'X':

TELESCOPING

FC
FIP
FLP
FO

=
=
=
=

XX:

NOTE ON 'XX':

SOURCE SHEET NO. NOT VISIBLE
XXX = DESTINATION SHEET NO.

LEVEL ELEMENT, HYDROSTATIC,
SUSPENDED, SUBMERSIBLE

LEVEL ELEMENT, ULTRASONIC,
SUSPENDED, NON-INTRUSIVE

ANALYSIS ELEMENT,
SUSPENDED, IMMERSIBLE

BALL FLOAT

LEVEL ELEMENT, INDUCTIVE,
SUSPENDED, SUBMERSIBLE

LEVEL ELEMENT, BUBBLER

FLOAT, MAGNETICALLY
ACTIVATED REED SWITCH

(I/O = I/O POINT TYPE)

NOT IN CONTRACT
TO EXISTING INTERFACE

TO NEW OR FUTURE INTERFACE
NOT IN CONTRACT

A   = INTERFACE DESIGNATOR

A   = INTERFACE DESIGNATOR
XXX = DESTINATION SHEET NO.
SOURCE SHEET NO. NOT VISIBLE

VENTED BALL

TEMPERATURE CONTROL

LEVEL ELEMENT, RADAR,
SUSPENDED, NON-INTRUSIVE

I/O POINT TYPES:

DI   (DIGITAL INPUT)
RO   (RELAY OUTPUT)
AI   (ANALOG INPUT)
AO  (ANALOG OUTPUT)
RTD (RESISTANCE TEMPERATURE DETECTOR)

PULSE-DOPPLER
VELOCITY PROFILER

THERMAL DISPERSION
HOT-TAP RETRACTABLE
FLOW ELEMENT

PROGRAMMABLE LOGIC CONTROLLER.

ETHERNET SWITCH.

FIBER OPTIC PATCH PANEL.

ETHERNET DATA OUTLET

IEEE 802.11 A/B/G/N WIRELESS ACCESS
POINT, PROVIDE PANEL MOUNTED AND
OUTDOOR WALL MOUNTED ANTENNA.

REMOTE INPUT/OUTPUT

UNINTERRUPTIBLE POWER SUPPLY

VALVE SYMBOLS

GATE SYMBOLS

VALVE AND GATE POWER ACTUATOR SYMBOLS

FLOW AND LEVEL ELEMENT SYMBOLS

INPUTS AND OUTPUTS (I/O) TO PLC, DAQ OR DISTRIBUTED
CONTROL SYSTEMS

INTERFACE SYMBOLS NETWORK SYMBOLS

I&C LEGEND

X = TOTAL NUMBER OF I/O WHERE MORE THAN ONE I/O IS REQUIRED. IF QUANTITY IS
NOT SHOWN THEN ONE I/O IS REQUIRED.

XXX
A

XXX
A
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SEE LISTING AT RIGHT

THEN ONE DEVICE ONLY IS REQUIRED.
NUMBER SHOWN. IF QUANTITY IS NOT SHOWN
SEQUENTIAL BEGINNING WITH THE TAG
ONE DEVICE IS REQUIRED. DEVICE NUMBERS ARE
TOTAL NUMBER OF DEVICES WHERE MORE THAN

TAG FUNCTION ABBREVIATION, SEE LISTING AT RIGHT

SUCCEEDING LETTERS, SEE ISA TABLE BELOW

FIRST LETTER, SEE ISA TABLE BELOW

P&ID NUMBER

(2):(QUANTITY)

COMPONENT

COMPONENT DESIGNATOR:

TAG NUMBER

TAG TYPE

HOA:

AH:

P:

DESIGNATOR

LOOP NUMBER

BUILDING OR PROCESS AREA NUMBERAREA 0350:

12:

3:

TAG FUNCTION

EQUIPMENT NUMBER4:

DEVICE LETTER IF MULTIPLE DEVICESA:

1. DRAWINGS SHOW CONTROL, SIGNAL AND ASSOCIATED SINGLE PHASE POWER WIRING REQUIREMENTS.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL  WIRING, WHETHER SHOWN OR NOT, NECESSARY  FOR A COMPLETE AND OPERABLE SYSTEM.

3. DRAWINGS SHOW APPROXIMATE LOCATIONS OF DEVICES AND PANELS, FIELD VERIFY DIMENSIONS AND ELEVATIONS.

4. SHIELDED AND UNSHIELDED CONDUCTORS SHALL BE RUN IN CONDUIT. SHIELDED CONDUCTORS SHALL NOT BE COMBINED WITH UNSHIELDED CONDUCTORS IN ANY
CONDUIT. NEITHER SHIELDED NOR UNSHIELDED CONDUCTORS SHALL BE INCLUDED IN THE SAME CONDUIT AS POWER WIRING.

5. CONDUITS SHALL BE SIZED TO ACCOMMODATE REQUIRED CONDUCTORS AND ANTICIPATED SPARES.

6. DRAWINGS DO NOT SHOW CONDUIT SYSTEMS. PROVIDE, AS A MINIMUM, PULL BOXES AS RECOMMENDED BY CONDUCTOR MANUFACTURER. CONDULETS SHALL NOT
BE USED AS PULL BOXES.

7. PROVIDE EXPLOSION-PROOF SEAL-OFF FITTINGS ON ALL CONDUIT EXITING CLASSIFIED OR RATED LOCATIONS. FITTINGS SHALL BE INSTALLED IN THE CLASSIFIED
OR RATED LOCATION PER NEC.

8. SHIELDED AND UNSHIELDED CONDUCTORS SHALL HAVE A MINIMUM OF 6" SEPARATION BETWEEN  CONDUIT ON PARALLEL RUNS.

9. SHIELDED AND UNSHIELDED CONDUCTORS SHALL BE SEPARATED BY STEEL BARRIERS IN ALL COMBINED SIGNAL JUNCTION BOXES AND INSTRUMENT TERMINATION
CABINETS.

10. CONDUCTORS SHALL NOT BE SPLICED EXCEPT AT TERMINALS OR AS DESIGNATED BY ENGINEER.

11. FOR EACH CONDUIT CONTAINING MORE THAN TWO CONDUCTORS, PROVIDE A MINIMUM OF TWO CONDUCTORS OR 10% OF TOTAL CONDUCTORS IN CONDUIT,
WHICHEVER IS GREATER AS SPARES. TAG BOTH ENDS OF EACH SPARE. TERMINATE   EACH END OF SPARE CONDUCTORS AT TERMINALS WHENEVER POSSIBLE.

12. SPARE CONDUCTORS AND GROUND CONDUCTORS ARE NOT SHOWN IN WIRING TABLES.

ALT ALTERNATE

C CLOSE/CLOSED
COMM COMMUNICATIONS
CM COMPUTER-MANUAL

DIFF DIFFERENCE/DIFFERENTIAL
DN DEVICENET
DO DISSOLVED OXYGEN

ESTP EMERGENCY STOP (ESTOP)

F FAIL
F(X) CHARACTERIZED/FUNCTION
FOR FORWARD-STOP(OFF)-REVERSE (MAINTAINED
CONTACT)
FSR FORWARD-STOP-REVERSE (MOMENTARY CONTACT)
FWD FORWARD
F/R FORWARD/REVERSE (MOTOR STARTER COILS)

HOA HAND-OFF-AUTOMATIC (MAINTAINED CONTACT)
HOR HAND-OFF-REMOTE (MAINTAINED CONTACT)

II CURRENT TO CURRENT
IP CURRENT TO PNEUMATIC

LL LEAD-LAG (MAINTAINED CONTACT)
LOE LOSS OF ECHO (ULTRASONIC SENSOR FAILURE)
LOR LOCAL-OFF-REMOTE (MAINTAINED CONTACT
LOS LOCKOUT STOP (LOCKABLE IN STOP POSITION)
L/R LOCAL-REMOTE (MAINTAINED CONTACT)

MA MANUAL-AUTOMATIC (MAINTAINED CONTACT)
MOA MANUAL-OFF-AUTOMATIC (MAINTAINED CONTACT)

O OPEN/OPENED
OA OFF-AUTOMATIC
OCA OPEN-CLOSE-AUTOMATIC (MAINTAINED CONTACT)
OC OPEN-CLOSE
OSC OPEN-STOP-CLOSE (SPRING RETURN TO CENTER)
OO ON-OFF (MAINTAINED CONTACT)
OOA ON-OFF-AUTO (MAINTAINED CONTACT)
OOR ON-OFF-REMOTE (MAINTAINED CONTACT)

QTY QUANTITY

R RUN
REV REVERSE
RST RESET

SBL SLUDGE BLANKET INTERFACE LEVEL
SP SPEED POTENTIOMETER
SPD SPEED
SQRT SQUARE ROOT
SS START-STOP (MOMENTARY CONTACT)
SSA START-STOP-AUTOMATICE (MOMENTARY CONTACT)
SSL START-STOP-LOCK (LOCKABLE IN STOP POSITION)
SUM SUMMATION

VIB VIBRATION

X MULTIPLE/MULTIPLY

ACC ACCUMULATE/ACCUMULATION
ALT ALTERNATE

CAM CAMERA
CN CONTROLNET
CPU CENTRAL PROCESSING UNIT
CTL CONTROL

DN DEVICENET
DO DATA OUTLET

ETM ELAPSED TIME METER

FOC FIBER OPTIC CABLE
FW FIREWALL

HMI HUMAN MACHINE INTERFACE

INIT INITIATE
INT INTERVAL
IP INTERNET PROTOCOL

JBX JUNCTION BOX

MOR MOTOR OVERLOAD RELAY
MPR MOTOR PROTECTION RELAY
MC MEDIA CONVERTER
MM MULTIMODE
MS MOTOR STARTER

NIC NETWORK INTERFACE CARD

OIU OPERATOR INTERFACE UNIT

UNCLASSIFIED (*)

RATIO

EM EM

PI

ANNUNCIATE

KEYPAD (DATA ENTRY)

FEEDBACK

PI

RAS

ALP

RAS

PI

NON-CONNNECTING LINES

CONNECTING LINES

L

ALP

PI

PI

A

L

TAG NUMBER

TAG NUMBER

MODIFIEROUTPUT FUNCTION

SUCCEEDING LETTERS

HIGH

USERS CHOICE (*)

MONITORING
LOW

USERS CHOICE (*)

USERS CHOICE (*)
CONTROL

USERS CHOICE (*)

CONTROL STATION

ALARM (W. LOGGING)

MODIFIERPROCESS OR

FIRST LETTER (S)

INITIATING VARIABLE

GLASS, VIEWING DEVICE

INDICATE

LIGHT (PILOT)

ORIFICE

VOLTAGE

USERS CHOICE (*)
USERS CHOICE (*)

CURRENT

FLOW RATE
USERS CHOICE (*)
HAND (MANUAL)

BURNER, FLAME, COMBUSTION

SCANPOWER

LEVEL
MOTOR, MOISTURE, HUMIDITY

QUANTITY OR HEAT DUTY

USERS CHOICE (*)
USERS CHOICE (*)

TIME OR TIME SCHEDULE

PRESSURE OR VACUUM

DIFFERENTIAL

INTEGRATE

MOMENTARY

TIME RATE OF CHANGE

ANALYSIS (*)

READOUT OR
PASSIVE FUNCTION

PRIMARY ELEMENT

POINT (TEST CONNECTION)

USERS CHOICE (*)

USERS CHOICE (*)

MULTIFUNCTION (*)
VALVE, DAMPER, LOUVER

RELAY,COMPUTE,CONVERT
UNCLASSIFIED (*)

TRANSMIT
SWITCH

MULTIFUNCTION (*)

UNCLASSIFIED FINAL
CONTROL ELEMENT

DRIVE. ACTUATE OR

WELL
UNCLASSIFIED (*)

SAFETY

X AXIS
Y AXIS

TEMPERATURE
UNIVERSAL/MULTIVARIABLE (*)

RADIATION

VIBRATION, MECHANICAL ANAL.
WEIGHT, FORCE, TORQUE
UNCLASSIFIED (*)

SPEED OR FREQUENCY

EVENT, STATE, OR PRESENCE
POSITION, DIMENSION Z AXIS

(*) WHEN USED. AN EXPLANATION IS SHOWN ADJACENT TO SYMBOL.

RECORD, TREND, LOG

MULTIFUNCTION (*)

LETTER

A

C
D
E

B

F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

W
X
Y

V

Z

FE

S

CE

DN

V: SITE IDENTIFIER
W: EQUIPMENT

CS - CONTROL STATION
ITC - INSTRUMENT TERM. CABINET
LCP - LOCAL CONTROL PANEL
MS - MOTOR STARTER
SPCP - SUMP PUMP CONTROL PANEL
VFD - VARIABLE FREQUENCY DRIVE

X: P&ID NUMBER
Y: LOOP NUMBER
Z: EQUIPMENT NUMBER
    COMPONENT DESIGNATOR

V: SITE IDENTIFIER
W: EQUIPMENT

AR - SAMPLER
B  - BLOWER
ES - EMERGENCY SHOWER
FS - FINE SCREEN
FV - VALVE ACTUATOR
GC - GRIT CONCENTRATOR
GP - GRIT PUMP
M - MECHANICAL EQUIPMENT
MP - METERING PUMP
MX - MIXER
P - PUMP
SV- SOLENOID VALVE
T - TANK

X: P&ID NUMBER
Y: LOOP NUMBER
Z: EQUIPMENT NUMBER
   : COMPONENT DESIGNATOR

FIELD
MOUNTED

PANEL
MOUNTED

ACCESSIBLE
TO OPERATOR

PANEL
MOUNTED

INACCESSIBLE
TO OPERATOR

MOTOR STARTER
MOUNTED

ACCESSIBLE
TO OPERATOR

MOTOR STARTER
MOUNTED

INACCESSIBLE
TO OPERATOR

DISCRETE
INSTRUMENTS

PROGRAMMABLE
CONTROLLER-BASED

FUNCTIONS

PANEL MOUNTED
OIU

FUNCTIONS

PC BASED HMI
WORKSTATION

FUNCTIONS

MODULATED (4-20mA DC)

POTENTIOMETER (3 CONDUCTOR
SHIELDED

HARDWIRED DISCRETE
INPUTS/OUTPUTS

INSTRUMENT SUPPLY OF
CONNECTION TO EQUIPMENT

FILLED SYSTEM (CAPILLARY
TUBING ETC.)

PNEUMATIC

HYDRAULIC

ELECTROMAGNETIC OR SONIC
(GUIDED)

MECHANICAL LINK

SERIAL LINK (RS232/485)

FIBER OPTIC ETHERNET CABLE

COPPER ETHERNET CABLE

DEVICENET

CONTROLNET

NEW, RELOCATED, OR
REFURBISHED EQUIPMENT

EXISTING EQUIPMENT

NEW OR RELOCATED
STRUCTURE

EXISTING STRUCTURE

FLOW STREAM IDENTIFIERS.  SEE
PROCESS MECHANICAL LEGEND
FOR FLOW STREAM IDENTIFIER
LISTING.

NEW MAJOR PROCESS FLOW
STREAM (CLOSED CONDUIT)

NEW INTERMEDIATE PROCESS
FLOW STREAM (CLOSED
CONDUIT)

NEW MINOR PROCESS FLOW
STREAM (CLOSED CONDUIT)

EXISTING MAJOR PROCESS
FLOW STREAM (CLOSED
CONDUIT)

EXISTING INTERMEDIATE
PROCESS FLOW STREAM
(CLOSED CONDUIT)

EXISTING MINOR PROCESS FLOW
STREAM (CLOSED CONDUIT)

NEW MAJOR PROCESS FLOW
STREAM (OPEN CONDUIT)

EXISTING MAJOR PROCESS
FLOW STREAM (OPEN CONDUIT)

HEAT TRACED PROCESS FLOW
STREAM (CLOSED CONDUIT)

PARALLEL SIGNALS.
(PARENTHETICAL NUMBER INDICATES QUANTITY
OF SIGNALS REPRESENTED)

CN

INSTRUMENT INDEX SYMBOL AS SHOWN ON
INSTRUMENT LOCATION DRAWINGS.

0123 = INDEX NUMBER

PCN PROCESS CONTROL NETWORK
PLC PROGRAMMABLE LOGIC

CONTROLLER
PROT PROTECTOR/PROTECTION
PTR PRINTER
PWR POWER

RAD RADIO
RIO REMOTE I/O

SBOX SPLICE BOX
SEQ SEQUENCE
SM SINGLE MODE
SW SWITCH

TEMP TEMPERATURE

UPS UNINTERRUPTIBLE POWER
SUPPLY

ACCORDANCE WITH DIVISIONS 23/41/43/46.

IN ACCORDANCE WITH DIVISION 40.
OWNER FURNISHED COMPONENT, TO BE INSTALLED

DIVISIONS 23/41/43/46.
PROVIDE COMPONENT IN ACCORDANCE WITH

IN ACCORDANCE WITH DIVISIONS 23/41/43/46.
EXISTING COMPONENT, TO BE RELOCATED

VENDOR'S PACKAGED SYSTEM, TO BE INSTALLED IN
FURNISHED AS PART OF A MANUFACTURER'S OR

IN ACCORDANCE WITH DIVISIONS 23/41/43/46.
OWNER FURNISHED COMPONENT, TO BE INSTALLED

IN ACCORDANCE WITH DIVISION 40.
EXISTING COMPONENT, TO BE RELOCATED

PROVIDE COMPONENT IN ACCORDANCE WITH DIVISIONS 27/40.

PROVIDE COMPONENT IN ACCORDANCE WITH DIVISIONS 26/28.

IN ACCORDANCE WITH DIVISIONS 26/28.
OWNER FURNISHED COMPONENT, TO BE INSTALLED

IN ACCORDANCE WITH DIVISIONS 26/28.
EXISTING COMPONENT, TO BE RELOCATED

FURNISHED AS PART OF A MANUFACTURER'S OR VENDOR'S
PACKAGED SYSTEM UNDER DIVISIONS 26/28 TO BE INSTALLED 
IN ACCORDANCE WITH DIVISION 40.

FURNISHED AS PART OF A MANUFACTURER'S OR VENDOR'S
PACKAGED SYSTEM UNDER DIVISIONS 23/41/43/46.
TO BE INSTALLED IN ACCORDANCE WITH DIVISION 40.

COMPONENT DESIGNATORS ARE NOT INTENDED TO ENCOMPASS
PIPING, CONDUIT, WIRING OR CONCRETE STRUCTURES.

3C-S

VALVE NUMBERX

STOP PLATE NUMBERSP-X

SLIDE GATE NUMBER

W-X WEIR PLATE NUMBER

SG-X

WG-X WEIR GATE NUMBER

H-X HATCH NUMBER

*

***
****

**

INSTRUMENT TAG IDENTIFICATION

MISCELLANEOUS ABBREVIATIONS

TAG FUNCTION ABBREVIATIONS

INSTRUMENT SOCIETY OF AMERICA (ISA) TABLE

LINE IDENTIFICATION
PROCESS FLOW

SIGNALS

STRUCTURAL AND EQUIPMENT GENERAL NOTES:

INDEX SYMBOLS:

LOCAL CONTROL PANEL
TAG IDENTIFICATION

EQUIPMENT AND VALVE
TAG IDENTIFICATION

INSTRUMENT SYMBOLS

COMPONENT DESIGNATORS:
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RAW WATER STORAGE TANK 2  RAW WATER PUMPS STRAINERS MEMBRANE UNITS FINISH WATER TANK 1 FINISH WATER TANK 2 FINISHED WATER PUMP STATION

OVERFLOW
EL. 627.00
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NOTES:
1. 42" PCCP WAS FORMERLY FILLED w/FLOWABLE FILL AND ABANDONED.  CUT AND REMOVE PIPING IN AREAS OF PIPE

CONFLICTS WITH PROPOSED WATER MAINS.
2. REMOVE EX. 42"x30" REDUCING BEND AND CONNECT TO EXISTING 42" PCCP PIPE.  CAP 30" PIPING TO THE NORTH.
3. PROVIDE SUFFICIENT NUMBER OF RESTRAINED PIPE JOINTS (MINIMUM OF 2) BETWEEN THE END OF THE CONCRETE

PIPE ENCASEMENT BELOW THE TANK PERIMETER FOOTING AND YARD PIPING/VALVES TO ACCOMMODATE
DIFFERENTIAL SETTLEMENT AS INDICATED IN THE GEOTECHNICAL REPORT.  EQUIVALENT FLEXIBLE CONNECTION BY
VICTAULIC IS ALSO ACCEPTABLE.

4. CONFIRM LOCATION OF TANK VENTILATORS w/ENGINEER PRIOR TO CONSTRUCTION OF TANK DOME.
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