
SPEED, FREQUENCY

RADIATION

EVENT, STATE OR PRESENCE

UNCLASSIFIED (+)

POSITION

TEMPERATURE

QUANTITY

PRESSURE, VACUUM

Z

Y

V

T

R

P

Q

HAND

USER'S CHOICE (*)

TIME, TIME SCHEDULE

USER'S CHOICE (*)

TORQUE

LEVEL

MOTION

POWER

CURRENT (ELECTRICAL)

VOLTAGE

USER'S CHOICE (*)

FLOW RATE

DENSITY (S,G)

ANALYSIS (+)

BURNER, COMBUSTION

I

O

N

M

H

G

C

E

F

D

LETTER

A

B

FIRST-LETTER

MODIFIERPROCESS OR INITIATING VARIABLE

SUCCEEDING-LETTERS

MODIFIERREADOUT OR PASSIVE FUNCTION OUTPUT FUNCTION

L

K

J

U

S

X

W WEIGHT, FORCE

MULTI-VARIABLE

VIBRATION, MECHANICAL ANALYSIS

SAFETY

Y AXIS

X AXIS

Z AXIS

INTEGRATE

TIME RATE OF CHANGE

MOMENTARY

SCAN

RATIO

DIFFERENTIAL

RECORD OR PRINT

TEMPERATURE

POINT (TEST CONNECTION)

GLASS, GAUGE VIEWING DEVICE

ORIFICE, RESTRICTION, OPEN

USER'S CHOICE(*)

LIGHT (PILOT)

INDICATE

PRIMARY ELEMENT

CLOSE

ALARM

USER'S CHOICE(*)

WELL

MULTIFUNCTION

SWITCH

RELAY, COMPUTE, CONVERT

UNCLASSIFIED (+)

DRIVE ACTUATOR UNCLASSIFIED FINAL CONTROL ELEMENT

TRANSMIT

GATE

CONTROL STATION

CONTROL

VALVE, DAMPER, LOUVER

UNCLASSIFIED (+)

HIGH

LOW

MIDDLE

USER'S CHOICE (*)

UNCLASSIFIED (+)

USER'S CHOICE(*)

USER'S CHOICE(*)

MULTIFUNCTION MULTIFUNCTION

USER'S CHOICE(*)

DEVIATION

RUN

STOP

INSTRUMENT SOCIETY OF AMERICA TABLE

MEASURING
INSTRUMENTS

SHARED DISPLAY &
SHARED CONTROL

MAIN PLC
PANEL

FIELD
MOUNTED

LOCAL PANEL
OR MCC

I INTERLOCK

LCR

LAL

INSTRUMENT SYMBOLS

OPERATOR INTERFACE SET-POINT

PLC GENERATED ALARM / STATUS
WETWELL LEVEL LOW

RUN LEAD PUMP SEL SW

HZ HERTZ - CYCLES PER SECOND

INPUT/OUTPUT
SHORT CIRCUIT CURRENT

I/O
SCI

SEQ
SH

SCH
SEC

FULL VOLTAGE REVERSING
FULL VOLTAGE NON-REVERSING

HIGH PRESSURE SODIUM

HAND-OFF-AUTOMATIC
HIGH INTENSITY DISCHARGE

HEATING, VENTILATING, A/C

HPS
HTR

HOA

HVAC

HP

HID 

HEATER

HORSEPOWER

FLEX
FVR
FVNR
FWD

GEN 
GND GROUND

GENERATOR

FLEXIBLE

FORWARD

PVC

REV
RGS
RTU

REC

POS
PQM

PRI
PS
PT

POT

PH
PNL
PNLBD

PF

SECONDARY, SECONDS
SELECTOR SWITCH
SEQUENCE
SHIELDED

SCHEDULE

POLYVINYL CHLORIDE

RIGID GALVANIZED STEEL
REMOTE TERMINAL UNIT

REVERSE
RECEPTACLE

POWER QUALITY MONITOR

PRESSURE SWITCH
POTENTIAL TRANSFORMER

POSITION

POTENTIOMETER
PRIMARY

PANELBOARD

POWER FACTOR
PHASE
PANEL

DOUBLE POLE DOUBLE THROW

ELECTRICAL METALLIC TUBING

EXPLOSION PROOF

ELAPSED TIME METER

EMT
ENCL

EQPT
ETM 
EXIS

EXP 

EXISTING

ENCLOSURE

EQUIPMENT

DPDT

EMER

DWG

EMERGENCY

DRAWING

NTS

P
PB

OL

NIC

N
NC
NO

CIRCUIT BREAKER

CURRENT TRANSFORMER
CONTROL RELAY
CONTROL PANEL

CCT CIRCUIT

CU 
CT 
CR
CP

COPPER

BLDG
BKR

CAB
CB

C
CABINET
CONDUIT

BUILDING
BREAKER

MCP
MH 
MIN

mA
MAN
MAG

MCC
MAX

LTG

M

ABOVE FINISHED FLOOR
AMPERE FRAME, CKT. BKR. RATING
AIR CONDITIONING
ALTERNATING CURRENT

AMPERES, AMPERAGE

AUTOMATIC TRANSFER SWITCH

AMERICAN WIRE GAUGE

AMP

ATS
AUTO
AUX
AWG

AT

AL 

AMPERE TRIP

AUTOMATIC
AUXILIARY

ALUMINUM

AFF

A/C

A

AF

AC
AMPERE

KW

LOC
LS

KWH

JB

KVA 

SYM SYMMETRICAL

VARIABLE FREQUENCY DRIVE
V VOLTAGE, VOLTS

NOT TO SCALE

PUSH BUTTON
POLE

OVERLOAD RELAY

NORMALLY CLOSED

NOT IN CONTRACT

NEUTRAL

NORMALLY OPEN

TRANSFORMER
TRANSFERXFER

XFMR

WATTS, WIRE
WEATHERPROOF

W
WP 

VFD

MOTOR CIRCUIT PROTECTOR

MINIMUM, MINUTES
MOUNTING HEIGHT

MOTOR

MOTOR CONTROL CENTER

MILLIAMPS

MAGNETIC
MAXIMUM

MANUAL

LIGHTING

TS TEMPERATURE SWITCH
TYPICAL
TIME DELAY - ON
TIME DELAY - OFF

UNDERGROUND
UNIT HEATER

UG
UH

TDON
TDOFF

TYP

TERMINAL BLOCK
TEMPERATURE
THERMOSTAT

TIME DELAY
TIMING RELAY

TEMP
T'STAT

TD
TR

TB

SINGLE POLE DOUBLE THROW

SINGLE POLE SINGLE THROW

KILOWATTS

LEVEL SWITCH
LOCAL

KILOWATT HOUR

KILO VOLT AMPERES

JUNCTION BOX

SPECS SPECIFICATIONS

SHUNT TRIP
STANDARD
STEEL
SWITCH
SYSTEM

STD

SW
STL

SYS

SPST
ST

SHEET
SIGNAL
SPARE

SPDT

SHT

SPR
SIG

DI DISCRETE INPUT

DO DISCRETE OUPUT

ANALOG INPUTAI

ANALOG OUTPUTAO

TWISTEDTW

ABBREVIATIONS AND LETTER SYMBOLS

BPS BOOSTER PUMP STATION

SANITARY / STORM PUMP STATIONSPS

WATER TREATMENT PLANTWTP 
WASTEWATER TREATMENT PLANTWWTP 

DIST DISTRIBUTION

PIPE SPECIFICATION CODE
SPECIFICATION CODE DESCRIPTION

AC (PRESSURE CLASS) ASBESTOS CEMENT PIPE
ADS (TYPE) ADS SANITITE HP PIPE
CI (PRESSURE CLASS) CAST IRON PIPE
CC (AWWA & CLASS) PRE-STRESSED CONCRETE CYLINDER PIPE
CM (WALL THICKNESS) CORRUGATED METAL PIPE
CT (TYPE) COPPER TUBE
CPVC (SCHEDULE) CHLORINATED POLYVINYL CHLORIDE PIPE
DI (PRESSURE CLASS) DUCTILE IRON PIPE
FRP (PRESSURE CLASS) FIBERGLASS REINFORCED PLASTIC
GS (WALL THICKNESS) GALVANIZED STEEL DUCT
HDPE (DR#) HIGH DENSITY POLYETHYLENE PIPE
HOSE PVC HOSE
NRC (ASTM & CLASS) NON-REINFORCED CONCRETE PIPE
PVC (DR#, SCHEDULE) POLYVINYL CHLORIDE PIPE
PVCO (DR#, SCHEDULE) MOLECULARLY ORIENTED POLYVINYL CHLORIDE PIPE
PVC-DC (SCHEDULE) PVC DUAL CONTAINMENT PIPE
PE (DR#) POLYETHYLENE PIPE
POLY (WALL THICKNESS) POLYETHYLENE TUBING
SS (SCHEDULE) STAINLESS STEEL PIPE
ST (SCHEDULE, WALL THICKNESS) STEEL PIPE (WELDED OR SEAMLESS)
VC (PRESSURE CLASS) VITRIFIED CLAY PIPE

AA -  AQUA-AMMONIA
ARV -  AIR RELEASE VENT
ASS -  ANTISCALANT SOLUTION
BA -  BACKWASH AIR
BSS -  BISULFITE SOLUTION
BYP -  BY-PASS
BPW -  BACKPULSE WATER
BW -  BACKWASH WATER
BWD -  BACKWASH DRAIN
CA -  COMPRESSED AIR
CIPA -  CLEAN-IN-PLACE ACID
CIS -  CORROSION INHIBITOR SOLUTION
CL2 -  CHLORINE GAS / SOLUTION
COAG -  COAGULANT
CR -  CONCENTRATE
CRD -  CLEANING / RETURN / DRAIN
CSS -  CAUSTIC SODA SOLUTION
CTAS -  CITRIC ACID SOLUTION
CTSS -  CALCIUM THIOSULFATE
CW -  CLARIFIED WATER
DCW -  DOMESTIC COLD WATER
DF -  DIESEL FUEL
DFS -  DIESEL FUEL SUPPLY
DFR -  DIESEL FUEL RETURN
DHW -  DOMESTIC HOT WATER
DRN -  DRAIN
DS -  DRAINAGE SUMP
EFW -  EFFLUENT FILTERED WATER
EW -  EFFLUENT WATER
EF -  FINAL EFFLUENT
FCW -  FILTERED CHLORINATED WATER
FL -  FLUORIDE
FRW -  FILTERED RAW WATER
FSL -  FILTRATION ASSISTANT CHEMICAL
FTS -  FERMENTER THICKENED SLUDGE
FS -  FERMENTER SUPERNATANT
FLW -  FILTERED WATER
GLR -  GLYCOL RETURN
GLS -  GLYCOL SUPPLY
HWR -  HOT WATER RETURN
HWS -  HOT WATER SUPPLY
INA -  INSTRUMENT AIR
MFW -  MEMBRANE FEED WATER
MIT -  MEMBRANE INTEGRITY TEST AIR
NCLP -  NON-CHLORINATED PERMEATE
NG -  NATURAL GAS
NFC -  NANOFILTRATION CONCENTRATE
NFFW -  NANOFILTRATION FEED WATER
NFP -  NANOFILTRATION PERMEATE
NFCIP -  NANOFILTRATION CLEAN-IN-PLACE
OF -  OVERFLOW

PAC -  POWDERED ACTIVATED CARBON
PACS -  POWDERED ACTIVATED CARBON SOLUTION
PACl -  POLYALUMINUM CHLORIDE SOLUTION
POS -  POTASSIUM PERMANGANATE SOLUTION
PERM -  PERMEATE
PFW -  PRE-FILTERED WATER
PF -  POLYMER FEED
PG -  PROCESS GAS (OFF GAS)
pH -  pH ADJUSTMENT SOLUTION
PI -  PRIMARY INFLUENT
POT -  POTABLE WATER
PRA -  PROCESS AIR
PS -  PRIMARY SLUDGE
PSW -  PLANT SERVICE WATER
PW -  PLANT WATER
PWD -  PROCESS WASTE DRAINAGE
PWOF -  PROCESS WATER OVERFLOW
PWW -  PLANT WASTEWATER
RAS -  RETURN ACTIVATED SLUDGE
RCLW -  RECYCLED WATER
RCW -  RECIRCULATED WATER
RTW -  RINSE TO WASTE LINE
RAW -  RAW WATER
SA -  SULPHURIC ACID
SAN -  SANITARY SEWAGE
SB -  SECONDARY BYPASS
SBS -  SODIUM BISULFITE SOLUTION
SC -  SCUM
SCRB -  SCRUBBER
SD -  SCUM DUMP / DISCHARGE
SE -  SECONDARY EFFLUENT
SHDS -  SODIUM HYDROXIDE SOLUTION
SHCS -  SODIUM HYPOCHLORITE SOLUTION
SI -  SECONDARY INFLUENT
SL -  SAMPLE LINE
STM -  STORM WATER
SUB -  SUBNATANT
SUP -  SUPERNATANT
SW -  SEAL WATER
TPS -  THICKENED PRIMARY SLUDGE
TRW -  TREATED WATER
TS -  THICKENED SLUDGE
TWAS -  THICKENED WASTE ACTIVATED SLUDGE
UFCIP -  ULTRAFILTRATION CLEAN-IN-PLACE
UD -  UNDER DRAIN
UW -  UTILITY WATER
VL -  VENT LINE
WAS -  WASTE ACTIVATED SLUDGE

SERVICE / COMMODITY / ABBREVIATIONS

NON-FUSED DISCONNECT

FEEDER FUSED DISCONNECT

POWER WIRING JUNCTION BOX

CONTROL WIRING JUNCTION BOX

DISTRIBUTION PANEL BOARD

POWER FACTOR CORRECTION CAPACITOR

TRANSFORMER

ADJUSTABLE SPEED DRIVE

FEEDER CIRCUIT BREAKER

MOTOR CONTROL CENTER

FULL VOLTAGE STARTER

REDUCED VOLTAGE STARTER

PFC

NFD

FFD

ASD

XMR

FCB

MCC

FVS

RVS

CJB

PJB

DPB

EQUIPMENT DESIGNATION CODE LIST

DESCRIPTIONID CODE

NETWORKING DEVICE

MODEM

UN-INTERRUPTIBLE POWER SUPPLY

PROGRAMMABLE LOGIC CONTROLLER

POWER SUPPLY

RADIO

ETHERNET SWITCH

DESKTOP COMPUTER

ROUTER

LAPTOP

CONTROL PANEL

SCADA PANEL

RAD

NWD

MDM

CMP

ESW

RTR

LPT

CPL

SPL

PLC

UPS

PSL

DESCRIPTIONID CODE

NOTES:
1.  PROVIDE ADDITIONAL DESIGNATION CODES ON RECORD DRAWINGS, USED FOR THIS PROJECT.

LINE LEGEND

BUILDING OR
FACILITY BOUNDARY
EQUIPMENT PACKAGE
SYSTEM

EXISTING

PRIMARY PROCESS

SECONDARY PROCESS

PROCESS (OPEN CHANNEL)

AIR LINE

ELECTRIC HARD-WIRED SIGNAL

DATA LINK (SUCH AS MODBUS)MODBUS

EXISTING ABANDONED

EXISTING REMOVED

BUILDING OR
FACILITY BOUNDARY
EQUIPMENT PACKAGE
SYSTEM

NEW

PRIMARY PROCESS

SECONDARY PROCESS

PROCESS (OPEN CHANNEL)

AIR LINE

ELECTRIC HARD-WIRED SIGNAL

DATA LINK (SUCH AS MODBUS)MODBUS

FIT

-001

CPL
-001

INSTRUMENT DESIGNATION
SEE TAGGING STANDARDS FOR MORE DETAILS

EQUIPMENT DESIGNATION
SEE TAGGING STANDARDS FOR MORE DETAILS

GENERAL NOTES:

1. COMPONENTS AND PANELS SHOWN WITH A SINGLE ASTERISK (*) ARE TO BE
PROVIDED AS PART OF A PACKAGE SYSTEM.

2. THIS IS A STANDARD LEGEND. THEREFORE, NOT ALL OF THIS INFORMATION
MAYBE USED ON THIS PROJECT.

3. FOR PLANT CONTROL PANELS, SEE I/O LIST TO IDENTIFY I/O CONNECTION
FOR EACH DEVICE. SEE ELECTRICAL FLOOR PLANS FOR INSTRUMENTATION
AND PANEL LOCATIONS.

4. UNITS TO BE APPLIED
4.1. PRESSURE

- POUNDS PER SQUARE INCH (PSI) IS THE PRIMARY UNIT TO BE
SHOWN IN GAUGES [KILOPASCAL (kPa) SECONDARY SCALE]

- POUNDS PER SQUARE INCH (PSI) TO BE SHOWN ON THE SCREENS /
HMIs / SCADA

4.2. LEVEL
- METERS (m) ABOVE BOTTOM OF THE TANK TO BE SHOWN BOTH IN

THE FIELD AND ON THE SCREEN
4.3. FLOWRATE

- MAIN FLOW
- CUBIC METER PER HOUR (m3/hr) IN THE FIELD AND ON SCREENS

- CHEMICAL FLOWS
- LITER PER MINUTE (L/min) FOR MEMBRANE CHEMICALS
- LITER PER HOUR (L/hr) FOR ALUM AND CHLORINE EFFLUENT DOSING

4.4. DAILY VOLUME
- CUBIC METER (m3)

4.5. TEMPERATURE
- CELCIUS (°C)

4.6. CHEMICAL CONCENTRATION
- DOSE RATE / CONCENTRATION IN A MEMBRANE TANK

- MILLIGRAMS PER LITER (mg/l)
- CHEMICAL STOCK CONCENTRATION

- PERCENTAGE SOLUTION STRENGTH (%)

FCV FLOW CONTROL VALVE
FV FLOW VALVE
FY SOLENOID PILOT VALVE (USED TO

CONTROL FV OR FCV)
HCV HAND CONTROL VALVE
LCV LEVEL CONTROL VALVE
LY SOLENOID PILOT VALVE (USED TO

CONTROL LV OR LCV)
PCV PRESSURE CONTROL VALVE
PSE RUPTURE DISC
PSV PRESSURE SAFETY VALVE
PUV MULTI-FUNCTION VALVE
TCV TEMPERATURE CONTROL VALVE
TV TEMPERATURE VALVE
TY SOLENOID PILOT VALVE (USED TO

CONTROL TV OR TCV)
VB VACUUM BREAKER
V MANUAL VALVE
ZKV ACTUATOR SPEED CONTROL

VALVE
ZC VALVE POSITION COMMAND

SIGNAL
ZI VALVE POSITION INDICATOR
ZK VALVE POSITION CONTROL

STATION
ZAO, ZAC VALVE POSITION FAULT ALARM,

OPEN OR CLOSED
ZLO, ZLC VALVE POSITION PILOT LIGHT,

OPEN OR CLOSED
ZS VALVE POSITION SWITCH

ASSEMBLY
ZSO, ZSC VALVE POSITION SWITCH, OPEN

OR CLOSED
ZT VALVE POSITION TRANSMITTER

VALVE FUNCTIONS

REFERENCE SYSTEM

SPECIAL ITEM (add item no.
from special material list)

TIE-IN (add number)TSP
**

A 13906-600-0
RAW WATER

PRIMARY CLARIFIER

A

CONNECTOR NUMBER

CONNECTOR NUMBER

COMMODITY

SOURCE OR DESTINATION

LINE CONTINUATION TO/FROM
FLOWSHEETS WITH SOURCE
OR DESTINATION DRAWING
NUMBER TO BE INSIDE ARROW

CONTINUATION ARROW TO ANOTHER DRAWING

CONTINUATION ARROW ON THE SAME DRAWING

NOTE

B.C. GAS SERVICES BENCHMARK

NOTE

REFERENCE DRAWINGS

REVISIONS



BUTTERFLY VALVE

SLUICE GATE

DIAPHRAGM VALVE

PLUG VALVE

BALL VALVE

GLOBE VALVE

PINCH VALVE

GATE VALVE

KNIFE GATE VALVE

VALVE SYMBOLS

SWING CHECK VALVE

NEEDLE VALVE SILENT GATE VALVE

BALL CHECK VALVE

VELOCITY CHECK VALVE

4-WAY VALVE

3-WAY VALVE

PISTON CHECK VALVE

STOP CHECK VALVE

ANGLE VALVE

VEE-BALL VALVE

BACKFLOW PREVENTERCORPORATION COCK

VACUUM BREAKER PRESSURE RELIEF VALVE

PRESSURE/VACUUM RELIEF VALVE

ACTUATOR SYMBOLS
XX PNEUMATIC DIAPHRAGM

SPRING-OPPOSED, SINGLE OR
DOUBLE ACTING

PNEUMATIC CYLINDER
SINGLE OR DOUBLE ACTING
ACTUATED BY ONE INPUT

XX

M ELECTRIC MOTOR
XX

SOLENOID
XX

S

HYDRAULIC

MANUAL

E/H ELECTROHYDRAULIC
XX

H
XX

NOTE:
ON LOSS OF PRIMARY POWER (PNEUMATIC,
ELECTRICAL OR HYDRAULIC)

XX : FO   - FAIL OPEN
FC   - FAIL CLOSE
FLP -  FAIL TO LAST POSITION

LE
-

PRIMARY ELEMENT

FI
-

ORIFICE PLATE c/w ORIFICE FLANGE

SIGHT GLASS FLOW MONITOR

FLOW INDICATOR ROTAMETER TYPE

M

VORTEX SENSING FLOW METER

ELECTROMAGNETIC FLOW METER

FE
-

TURBINE OR PROPELLER TYPE

FE
-

PRIMARY ELEMENT

FE
-

CORIOLIS METER

FE
-

ANNUBAR OR PITOT TUBE

FE
-

FE
-

VENTURI TUBE OR
FLOW NOZZLE

FE
-

ULTRASONIC FLOW METER
ON OPEN CHANNEL

ULTRASONIC SENSOR

LS
-

FLOAT LEVEL SWITCH

LE
-

LEVEL SWITCH
ELECTRODE TYPE

MISCELLANEOUS SYMBOLS

XX - P - 501 - X-X 200-RAS-DI(52)-1002

SEQUENTIAL PIPE LINE NUMBER

COMMODITY CODE

PIPE SPECIFICATION CODE

NOMINAL LINE SIZE (mm)

(see code listing)

VALVE FUNCTIONAL CODE

10 - V103 - XX

PIPING LINE IDENTIFICATION TAGPROCESS EQUIPMENT IDENTIFICATION TAG

MANUAL VALVE IDENTIFICATION TAG

(if required)

VALVE SEQUENTIAL NUMBER (IF REQUIRED)

2 DIGIT AREA NUMBER

GROOVED COUPLING

BLIND FLANGE

CAP

HOSE CONNECTION

SCREW OR SOCKET WELD CAP

EXPANSION JOINT

FLEXIBLE HOSE

Y-PATTERN STRAINER

LINE REDUCER

REMOVABLE SPOOL

PRESSURE CONTROL

REGULATED SIDE

BACK PRESSURE REGULATORFLOW

FLOW

INLINE FILTER

STATIC INLINE MIXER

MECHANICAL INLINE MIXER

M

FLEXIBLE COUPLING

VARIABLE FREQUENCY DRIVE

DIAPHRAGM SEAL

RUPTURE DISK (PRESSURE)

RUPTURE DISK (VACUUM)

PULSATION DAMPENER

CAMLOCK COUPLING

MECHANICAL BAR SCREEN

OPEN DRAIN

RELEASE TO ATMOSPHERE

TO ATMOS.

DRAIN

AIR DIFFUSER HEADER

TURBINE COMPRESSOR

AIR RELEASE VALVE

EYE / FACE WASH
STATION

SAFETY STATION
SHOWER WITH WIDE AREA
EYE / FACE WASH

ROTAMETER

M

MACERATOR

INSULATION

XX - FVS - 001 - X

EQUIPMENT DESCRIPTION
EQUIPMENT IDENTIFICATION TAG INSTRUMENT IDENTIFICATION TAG

BOOSTER PUMP #1 STARTER
XX - FIT - 001 - X

INSTRUMENT FUNCTION
INCOMING RAW WATER FLOW

MULTI-PORT VALVE (BALL VALVE SHOWN).
FOR OTHER VALVE TYPES APPROPRIATE
VALVE SYMBOL SHOWN). ARROWS
INDICATE FLOW PATTERN. SEAT PORTS
ARE IMPLIED BY INDICATED FLOW
PATTERN.

IDENTIFICATION TAGS

PUMP AND COMPRESSOR SYMBOLS

CENTRIFUGAL PUMP

DIAPHRAGM PUMP

PERISTALTIC PUMP

AIR DIAPHRAGM PUMP

MAGNETIC TURBO BLOWER

METERING PUMP

M

PROGRESSIVE CAVITY PUMP

C

AIR COMPRESSOR

POSITIVE DISPLACEMENT BLOWER

M

M

M

ROTARY PUMP

SCREW PUMP

SUBMERSIBLE PUMP

SUMP PUMP

VERTICAL TURBINE PUMP

WELL BORE HOLE PUMP

TANKS AND STORAGE SYMBOLS

FRP TANK

HDPE / PE TANK

CHEMICAL TOTE

CHLORINE CYLINDER

PAIL OR BUCKET

PRESSURE TANK

VALVE DESIGNATION CODE

AB ABSORBER
AC AIR COMPRESSOR
ACF ACTIVATED CARBON FILTER
AER AERATOR
B BLOWER
BF BAG FILTER
C CENTRIFUGE, CYCLONE
CD CONDENSER
CDM CATALYTIC DESTRUCT MODULE
CF CARTRIDGE FILTER
CH CHILLER
CHL CHLORINATOR
CIP CLEAN-IN-PLACE
CL CLARIFIER
CONV CONVEYOR
CORS CATALYTIC OXYGEN REMOVAL SYSTEM
CP CONTROL PANEL
CR CRYSTALIZER
CS CHEMICAL SYSTEM
CT COOLING TOWER, CARBON TOWER
D DIFFUSER
DAF DISSOLVED AIR FLOATATION
DMF DUAL MEDIA FILTER
DO DISSOLVED OXYGEN
DR DRYER
E EDUCTOR
EAF ENTRAPPED AIR FLOATATION
ED ELECTRODIALYSIS
EDI ELECTRODEIONIZATION
EDR ELECTRODIALYSIS REVERSAL
EV EVAPORATOR
F FILTER
FAN FAN
FDA FORCED DRAFT AERATOR, DEGASIFIER
FP FILTER PRESS
GF GRAVITY FILTER
H HEATER
HF HEPA FILTER
HMI HUMAN-MACHINE INTERFACE
HPB HYDRAULIC PRESSURE BOOSTER

EQUIPMENT ABBREVIATIONS
HX HEAT EXCHANGER
IX ION EXCHANGER
LS LIME SOFTENER
MBR MEMBRANE BIOREACTOR
MCC MOTOR CONTROL CENTER
MD MEMBRANE DEGASIFIER
MF MICROFILTRATION
MH MEMBRANE HOUSING, PRESSURE VESSELS FOR MEMBRANES
ML MUFFLER, SILENCER
MMF MULTIMEDIA FILTER
MX MIXER
NF NANOFILTRATION
OC OXYGEN CONCENTRATOR
ORP OXIDATION REDUCTION POTENTIAL
OZ OZONATOR
OZG OZONE GENERATOR
P PUMP
PD PULSATION DAMPENER
PLC PROGRAMMABLE LOGIC CONTROLLER
PX PRESSURE EXCHANGER
RO REVERSE OSMOSIS
RP ROTARY PRESS
RT RESIN TRAP
SC SCRUBBER
SCP SCRAPER
SCR SCREEN
SFT SOFTENER
SKM SKIMMER
SM STATIC MIXER, INLINE MIXER
ST STEAM TRAP
STK MEMBRANE STACK (ED, EDR, EDI, E-CELL)
STR STRAINER
TK TANK
TOC TOTAL ORGANIC CARBON
TRB TURBINE
UF ULTRAFILTRATION
UPS UNINTERRUPTED POWER SUPPLY
UV ULTRAVIOLET IRRADIATOR
VD VACUUM DEGASIFIER

FLOW INDICATOR

MAG DRIVE PUMP

M

CALIBRATION COLUMN

EJECTOR / EDUCTOR

PNEUMATIC CYLINDER
SPRING LOADED
ACTUATED BY ONE INPUT

XX

MECHANICAL COUPLING

FE
-

PADDLE WHEEL
FLOW ELEMENT

POSITIVE DISPLACEMENT PUMP

M

VALVE DESIGNATION CODE

XX - FV - 001 - X
AUTOMATED VALVE IDENTIFICATION TAG

2 DIGIT AREA NUMBER *

SEQUENTIAL NUMBERING 0 - 99

2 DIGIT AREA NUMBER *

3 LETTER INSTRUMENT
DESIGNATION CODE
(SEE LIST ON DWG. 15566-602-2)

SEQUENTIAL NUMBERING 0 - 99

2 DIGIT AREA NUMBER *

3 LETTER EQUIPMENT
DESIGNATION CODE
(SEE LIST ON DWG. 15566-602-2)

SEQUENTIAL NUMBERING 0 - 99

2 DIGIT AREA NUMBER *
EQUIPMENT ABBREVIATION
AREA SPECIFIC IDENTIFIER *

INLINE SILENCER

X IS A NUMERAL IF IT IS A TRAIN
AND A LETTER IF IT IS COMMON
SEQUENTIAL NUMBERING 0 - 99

* REFER TO TAGGING INDEX

X IS A NUMERAL IF IT IS A TRAIN
AND A LETTER IF IT IS COMMON

AREA SPECIFIC IDENTIFIER *

* REFER TO TAGGING INDEX

- X IS A NUMERAL IF IT IS A TRAIN
AND A LETTER IF IT IS COMMON

AREA SPECIFIC IDENTIFIER *

* REFER TO TAGGING INDEX

X IS A NUMERAL IF IT IS A TRAIN
AND A LETTER IF IT IS COMMON

AREA SPECIFIC IDENTIFIER *

* REFER TO TAGGING INDEX

M

PROGRAMING ABBREVIATIONS
YI RUNNING STATUS
YC RUN COMMAND
YFC FORWARD RUN COMMAND
YRC REVERSE RUN COMMAND
YS REMOTE (AUTO)
YA FAULT
YA1 LOSS OF RUNNING STATUS
KQI MOTOR RUNNING TIME
FI FLOW
LI LEVEL
PI PRESSURE
TI TEMPERATURE
ZCO VALVE OPEN COMMAND
ZCC VALVE CLOSE COMMAND
ZSO VALVE OPEN STATUS
ZSC VALVE CLOSE STATUS
ZI VALVE POSITION INDICATOR
ZC VALVE POSITION CONTROL

FE
-

PARSHALL FLUME
METER

THREADED CONNECTION

THREADED PLUG

SOCKET CONNECTION

DIFFERENTIATOR

LE
-

LEVEL SWITCH
VIBRONIC TYPE

OR OR

NORMALLY
OPEN

NORMALLY
CLOSED

AIR/VACUUM VALVE

LE
-

HYDROSTATIC LEVEL SENSOR

M

CHLORINE EJECTOR

CHEMICAL INJECTION SPOOL

M ELECTRIC MOTOR

AGITATOR OR MIXER

HOSE BIBB

PI
- PRESSURE GAUGE

WEIR
FLOW INDICATOR
ROTAMETER TYPE

GATE SYMBOLS

SLUICE GATE

BUTTERFLY
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1. NORMAL OPERATION:
1.1. THE NEW LEVEL TRANSMITTER (LT-202) WILL MEASURE THE WATER LEVEL IN NEW PUMP STATION 2 (WHICH IS HYDRAULICALLY CONNECTED TO THE NEW DETENTION POND).

WHEN THE WATER LEVEL REACHES THE "NORMAL WATER LEVEL" AS MEASURED BY LT-202, THE NEW PUMP (P-200) IS CALLED TO START. WHEN THE WATER LEVEL DROPS TO
THE "PUMP OFF" ELEVATION, THE NEW PUMP (P-200) IS CALLED TO STOP.

1.2. WHEN THE NEW PUMP (P-200) IS TRIGGERED TO START, P-200 SHALL OPERATE AT APPROXIMATELY 90%  (51.2 HZ) SPEED TO REMAIN WITHIN THE DESIRED OPERATING RANGE
DURING THE BEST CASE CONDITION (MINIMUM STATIC HEAD AND HIGH HAZEN WILLIAM COEFFICIENT), WHILE ALSO MEETING THE MINIMUM VELOCITY REQUIRED THROUGH
THE EXISTING 300mm HDPE DR17 FORCEMAIN (THE LARGEST  PIPE IN THE SYSTEM) DURING WORST CASE (MAXIMUM STATIC HEAD AND LOW HAZEN WILLIAM COEFFICIENT)
CONDITIONS. THE TRUE OPERATIONAL SPEED WILL BE FIELD CONFIRMED DURING COMMISSIONING.

1.3. IF THE NEW PUMP (P-200) HAS NOT BEEN TRIGGERED TO START IN A CERTAIN AMOUNT OF TIME (TO BE DEFINED BY CIVIL TEAM), P-200 WILL BE TRIGGERED TO
AUTOMATICALLY START UNTIL THE WATER LEVEL REACHES THE "PUMP OFF" ELEVATION WHICH WILL TRIGGER THE PUMP TO STOP. A "STAGNANT WATER IN DETENTION POND
ALARM" WILL BE TRIGGERED.

2. ABNORMAL CONDITIONS:
2.1. A NEW LEVEL TRANSMITTER (LT-201) WILL BE INSTALLED AT THE EXISTING PUMP STATION 1 (THAT IS HYDRAULICALLY CONNECTED TO THE LAKE) AND WILL SEND SIGNALS TO

THE NEW PUMP STATION 2.
2.1.1. THE NEW LEVEL TRANSMITTER (LT-201) WILL MEASURE THE WATER LEVEL IN THE EXISTING WET WELL 1 (WHICH IS HYDRAULICALLY CONNECTED TO THE LAKE).
2.1.2. IF THE LAKE WATER LEVEL RISES ABOVE THE OVERFLOW CANAL LEVEL (1.4m), A HIGH WATER LEVEL ALARM WILL BE TRIGGERED BY LT-201
2.1.3. IF THE LAKE WATER LEVEL RISES ABOVE THE MAXIMUM WATER LEVEL (1.6m), LT-201 WILL OVERRIDE P-200 WITHIN THE NEW PUMP STATION 2 SO THAT IT DOES NOT

START.
2.1.4. IF THE DETENTION POND WATER LEVEL RISES ABOVE 0.54m (OVERFLOW INVERT), THE WATER WILL BE DIRECTED TO THE OVERFLOW CANAL.

2.2. IF LT-202 FAILS, LSH-203  WILL TRIGGER THE NEW PUMP (P-200) TO START AND LSL-204 WILL TRIGGER THE NEW PUMP (P-200) TO STOP.
3. ALARMS:

3.1. P-200 VFD FAULT: THE PUMP AT THE NEW STATION 2 (P-200) FAILS TO START AT THE "PUMP START" LEVEL OR IN MANUAL MODE. OVERFLOW TO CANAL IS POSSIBLE.
3.2. LEVEL TRANSMITTER (LT-201) FAILED: NO READING FROM LT-201. WATER LEVEL IN LAKE SHOULD BE MONITORED BY OPERATORS. IF THE HIGH WATER LEVEL ALARM IS SET

OFF BY THE FLOAT, OPERATORS SHOULD TAKE P-200 OFF AUTO TO PREVENT IT FROM STARTING AND CONTINUING TO FILL THE LAKE.
3.3. LEVEL TRANSMITTER (LT-202) FAILED: NO READING FROM LT-202. PUMP START / STOP TRIGGERED BY LSH-203 AND LSL-204, RESPECTIVELY.
3.4. HIGH LAKE WATER LEVEL OVERRIDE: WATER AT THE LAKE RISES ABOVE THE MAXIMUM LEVEL OF 1.6m. P-200 WILL NOT START UNTIL THE WATER IN THE LAKE LOWERS TO AN

ACCEPTABLE LEVEL (TO BE DETERMINED BY CIVIL TEAM)
3.5. STAGNANT WATER IN DETENTION POND: IF P-200 HAS NOT BEEN TRIGGERED TO START IN A CERTAIN AMOUNT OF TIME (WILL BE DETERMINED BY CIVIL TEAM), AND THE LAKE

WATER LEVEL IS ABOVE THE MAXIMUM WATER LEVEL, THIS ALARM WILL GO OFF INDICATING THAT OPERATORS SHOULD GO MANUALLY RUN P-200 TO CIRCULATE THE WATER
IN THE DETENTION POND TO PREVENT ALGAE BLOOM.

4. LEVEL CONTROLS:
4.1. LEVEL TRANSMITTER (LT-202): CONTINUOUSLY MEASURES THE LEVEL IN NEW PUMP STATION 2 AND START / STOP THE NEW PUMP (P-200).
4.2. LSL-204: WHEN LT-202 FAILS AND THIS FLOAT IS ACTIVATED, THE NEW PUMP (P-200) STOPS.
4.3. LSH-203: WHEN LT-202 FAILS AND THIS FLOAT IS ACTIVATED, THE NEW PUMP (P-200) STARTS.

5. OPERATIONS:
5.1. IF THE "STAGNANT WATER IN DETENTION POND" ALARM IS ACTIVATED AND THE LAKE IS ABOVE THE HIGH WATER LEVEL (P-200 START HAS OVERRIDDEN), MANUAL OPERATOR

INTERVENTION IS REQUIRED TO CIRCULATE THE WATER BY PUMPING IT TO THE CANAL.
5.1.1. TO CIRCULATE THE POND WATER TO THE CANAL, OPERATORS NEED TO MANUALLY OPEN THE BYPASS CONNECTION GATE VALVE, ATTACH A HOSE TO THE CAMLOCK

CONNECTION THAT LEADS TO THE EXISTING CANAL AND MANUALLY CLOSE THE PUMP DISCHARGE GATE VALVE TO THE FORCEMAIN PRIOR TO RUNNING THE PUMPS.
THE VALVES WILL NEED TO BE RETURNED TO THEIR INITIAL SETTING AFTER THE POND IS DRAINED.

5.1.2. IF A BYPASS HOSE CONNECTION OF 150mm IS UTILIZED USING THE NEW PUMP (P-200), THE PUMP CAN OPERATE AT THE SAME FREQUENCY AS REGULAR OPERATIONS
(90%, 51.2 HZ).

6. CLARIFICATIONS
6.1. THERE IS ONLY ONE PUMP IN THE NEW PUMP STATION 2. IN THE EVENT OF PUMP FAILURE, THE DETENTION POND WILL OVERFLOW TO THE OVERFLOW CANAL UNTIL THE

ISSUE IS RESOLVED.
6.1.1. IF THE PUMP HAS FAILED AND IS NOT OPERATIONAL FOR AN EXTENDED PERIOD OF TIME, A PORTABLE PUMP MAY NEED TO BE BROUGHT IN FOR MAINTENANCE

PURPOSES (TO CONTINUE TO CIRCULATE THE WATER TO THE CANAL) TO PREVENT ALGAE BLOOMS.
6.2. TO AVOID EXCESSIVE NOISE AND ELECTRICAL LOAD, NO PERMANENT FORCED VENTILATION IS PROVIDED AT THE STATION. RAPID CORROSION AND ODOUR IS NOT EXPECTED

AT THE STATION BECAUSE IT IS A POND SYSTEM. HOWEVER, PORTABLE FORCED VENTILATION CAPABLE OF 20 AIR CHANGES PER HOUR SHOULD BE PROVIDED IF THE
STATION S ACCESSED BY AN OPERATOR.

6.3. TO ELIMINATE SYSTEM COMPLEXITIES, THERE IS NO TIE-IN TO SCADA OR REMOTE MONITORING AT THE NEW PUMP STATION.
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BILL OF MATERIAL
(REFER TO TECHNICAL SPECIFICATIONS FOR FURTHER DETAILS AND REQUIREMENTS)

ITEM QTY DESCRIPTION
1 1 1524mm Ø ID PRECAST CONCRETE MANHOLE

2 1 ALUMINUM STANDARD SAFE-HATCH, 1100mm x 850mm CLEARING OPENING c/w SAFETY GRATING, RATED FOR 300 PSF

3 1 FLYGT PUMP FP 3171 LT 3~612, 208V/3P/60Hz c/w LIFTING CHAIN

4 1 FLYGT 50mm Ø (2") SS 316 GUIDE BAR ASSEMBLY c/w SS 316 UPPER GUIDE BAR HOLDER AND BRACKETS

5 1 PUMP SS DISCHARGE ELBOW, DN150, FLANGED c/w SS PUMP BASE BOLTS

6 1 GATE VALVE, 200mm DIA., c/w HANDWHEEL OPERATOR AND STAINLESS STEEL NUTS, BOLTS, AND WASHERS, SUITABLE FOR WASTEWATER
APPLICATION,   MUELLER - PRATT OR APPROVED EQUAL

7 1 GATE VALVE, 150mm DIA., c/w HANDWHEEL OPERATOR AND STAINLESS STEEL NUTS, BOLTS, AND WASHERS, SUITABLE FOR WASTEWATER
APPLICATION,   MUELLER - PRATT OR APPROVED EQUAL

8 1 SWING CHECK VALE, 200mm, C/W POSITION INDICATOR, BACKFLOW ACTUATOR, DISK ACCELERATOR AND SS NUTS AND BOLTS

9 1
PRESSURE GAUGE, 1/2" MNPT, 4.5" DIAL FACE, LIQUID FILLED, DUAL SCALE (kPa AND psi) c/w SS ISOLATION BALL VALVE AND DIAPHRAGM SEAL,
PRESSURE RANGE: 0-138 kPa (0-20 psi)

10 1 CONCENTRIC REDUCER, 150x200 DIAMETER, STAINLESS STEEL SCH. 10S

11 2 FLEXIBLE GROOVED COUPLING, 200mm DIAMETER, VICTAULIC MODEL 77 OR APPROVED EQUAL

12 1 VANSTONE FLANGE, 150mm DIAMETER, CL150 STAINLESS STEEL SCH. 10S

13 1 PVC BALL VALVE, 50mm DIAMETER, TRUE UNION ENDS, ONE-PIECE BODY, SS NUT AND BOLTS

14 7 RESTRAINED COUPLING, VARIOUS SIZES, GF MJ 3007 OR APPROVED EQUAL

15 1 PIPE, 200mm DIAMETER (LENGTH TO SUIT), STAINLESS STEEL SCH. 10S

16 1 PIPE, VARIOUS SIZES (LENGTH TO SUIT), STAINLESS STEEL SCH. 40S

17 3 90° SR ELBOW,200mm DIAMETER, STAINLESS STEEL SCH. 10S

18 1 90° LR ELBOW,150mm DIAMETER, STAINLESS STEEL SCH. 10S

19 1 REDUCING TEE, 200mm x 200mm x 150mm, STAINLESS STEEL SCH. 10S

20 1 PREFABRICATED CONCRETE VALVE CHAMBER (3000L x 1800W x 2000H INSIDE DIMENSION) c/w SUMP

21 1 ALUMINUM DOUBLE DOOR ACCESS HATCH, 1499 x 1346 (59" x 53") CLEAR OPENING, 300 PSF LOADING, CAST IN CONCRETE, c/w SAFETY GRATING

22 1 ALUMINUM SINGLE DOOR ACCESS HATCH 914 x 914 (36" x 36") CLEAR OPENING, 300 PSF LOADING, CAST IN CONCRETE c/w SAFETY GRATING

23 1 ALUMINUM MARINE GRADE SAFETY LADDER c/w SAFETY POST IN VALVE CHAMBER, FULL LENGTH

24 1 STAINLESS STEEL 316 SAFETY LADDER c/w SAFETY POST IN WET WELL, FULL LENGTH

25 1 50mm COMBINATION AIR VALVE, APCO ASC SINGLE BODY SEWAGE COMBINATION AIR VALVE (BULLETIN 400-3) OR APPROVED EQUAL, c/w 50mm SS
ISOLATION BALL VALVE, TO BE PIPED BACK TO THE WET WELL

26 1 PERSONNEL RETRIEVAL STAINLESS STEEL DAVIT SOCKET, WALL BASE MOUNTED, 3M DBI-SALA

27 1 PERSONNEL RETRIEVAL STAINLESS STEEL DAVIT SOCKET, CASTED IN CONCRETE, FLUSH MOUNTED, 3M DBI-SALA

28 5 ADJUSTABLE SADDLE CLAMP SUPPORT, STANDON MODEL C92 OR APPROVED EQUAL

29 1 450mm DIA. GATE VALE, FLANGED CL150, c/w EXTENSION STEM AND SURFACE VALVE BOX, SUITABLE FOR WASTEWATER AND BURIED
APPLICATION, MUELLER OR APPROVED EQUAL

30 1 SUMP DRAIN PIT (457mm x 457mm x 762mm (LxWxH) MINIMUM, c/w STAINLESS STEEL PERSONNEL RATED GRATING/ACCESS HATCH

31 1 SEWAGE SUMP PUMP WITH VARIABLE LEVEL INTEGRAL FLOAT SWITCH. ZOELLER BN267 OR APPROVED EQUAL

32 1 SS CAM-LOCK QUICK CONNECT CONNECTION c/w CAP, 150mm

33 2 50mm DUCKBILL RUBBER CHECK VALVE, COMPRESSION CLAMP OVER PIPE CONNECTION, TIDEFLEX TF-2 OR APPROVED EQUAL

34 1 25mm Ø (1") BALL VALVE, 2 PC FULL PORT, THREADED, 2000 WOG

35 2 FLOAT SWITCH c/w SS316 BRACKET, ANTI-SWAY RING AND HANGER, REFER TO ELECTRICAL SPECIFICATIONS

36 1 RADAR LEVEL SENSOR, RELIABLE WORKING WITH FOAMING, REFER TO ELECTRICAL SPECIFICATIONS

37 1 RUBBER FLAPPER PVC CHECK VALVE, 50mm DIA., TRUE UNION ENDS, SS NUTS AND BOLTS

38 1 RESTRAINED FLANGE ADAPTER, 450mm DIA., DUCTILE IRON CONSTRUCTION, SERIES 2100 BY EBAA OR APPROVED EQUAL

39 1 TOP BOLT WIDE RANGE COUPLING, 450mm DIA., MODEL 421 BY SMITH-BLAIR OR APPROVED EQUAL

40 1 PVC SCH. 80 PIPE, 50mm DIA., LENGTH TO SUIT

NOTE:
1. FOR ELECTRICAL AND INSTRUMENTATION INFORMATION & DETAILS, REFER TO ELECTRICAL DRAWINGS.
2. FOR ILLUSTRATIVE PURPOSES ONLY. SEE CIVIL SITE PLAN DRAWING FOR TRUE ORIENTATION.
3. ALL PIPES AND FITTINGS WITHIN STATION TO BE STAINLESS STEEL 304L, SCHEDULE 10. ALL BURIED PIPEWORK AND PIPEWORK THROUGH

CONCRETE TO BE STAINLESS STEEL SCHEDULE 40S. PIPEWORK TO TRANSITION FROM SS SCH40S TO SS SCH10S AT THE NEAREST FLANGE,
UNLESS OTHERWISE NOTED ON P&ID DRAWINGS (M03).

4. ALL NUTS AND BOLTS FOR PROCESS EQUIPMENT SHALL BE STAINLESS STEEL.

NOTE

B.C. GAS SERVICES BENCHMARK

NOTE

REFERENCE DRAWINGS

REVISIONS


	Sheets and Views
	M01 LEGEND 1
	M02 LEGEND 2
	M03 P&ID
	M04 LAYOUT PLAN, ELEVATION, AND DETAILS


