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D.C. TILLMAN WATER RECLAMATION PLANT

90% DESIGN - SEPTEMBER 2026

BALBOA PUMP STATION IMPROVEMENTS

LEGAL INFORMATIONPROJECT TEAM

ELECTRICAL ENGINEER:

SPECIFICATIONS:

PROCESS, MECHANICAL,
PLUMBING
AND INSTRUMENTATION AND
CONTROLS ENGINEER:

Lee and Ro
Contact: Eric Lovering, P.E.
Telephone: (858) 336-5151
Email: eric.lovering@lee-ro.com

Jacobs
Contact: Sean Goris, P.E
Telephone: (503) 679-6576
Email: sean.goris@jacobs.com

RESPONSIBLE OWNERS
AGENT:

Contact: Paul Vranesic
Telephone: (702) 279-2944

PIN NUMBER 177B141     4
LOT/PARCEL AREA 3,539,212.8 (SQ FT)

ASSESSOR PARCEL NO. (APN)2251002906

TRACT RANCHO ENCINO
MAP REFERENCE DM 4232-118/125

BLOCK NONE

LOT PT LT B
ARB (LOT CUT REFERENCE) 21

DONALD C TILLMAN
WATER
RECLAMATION PLANT

LOS ANGELES

GLENDALE

BEVERLY HILLS

SANTA MONICA
CULVER CITY

SAN FERNANDO

BURBANK

CITY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS - BUREAU OF ENGINEERING
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177B141     59 177B141     21
401,327.0 (SQ FT) 5,442,032.9 (SQ FT)

(APN)2251007900 (APN)2251007900

RANCHO ENCINO
DM 4232-118/125

NONE

PT LT B

RANCHO ENCINO
DM 4232-118/125

NONE

PT LT B
31 17

CHIEF OPERATING
OFFICER AND SENIOR
ASSISTANT GENERAL
MANAGER - WATER
SYSTEM:

Jacobs
Contact: Sean Goris, P.E
Telephone: (503) 679-6576
Email: sean.goris@jacobs.com

Anselmo Collins
111 N Hope St
Los Angeles, CA 90012

CITY OF
LOS ANGELES:

Los Angeles Department of
Water and Power
Contact: Jesus Gonzalez
111 N Hope St
Los Angeles, CA 90012
Telephone: (213) 367-4048
Email: jesus.gonzalez@ladwp.com

OWNER: Los Angeles Department of
Water and Power
111 N Hope St
Los Angeles, CA 90012
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57 D-06100-I-035 BALBOA PUMP STATION IMPROVEMENTS - PSPLC1 RTD DIAGRAM
56 D-06100-I-034 BALBOA PUMP STATION IMPROVEMENTS - PSPLC1 PLC AO DIAGRAMS
55 D-06100-I-033 BALBOA PUMP STATION IMPROVEMENTS - PSPLC1 PLC AI DIAGRAMS
54 D-06100-I-031 BALBOA PUMP STATION IMPROVEMENTS - PSPLC1 DI DIAGRAM
53 D-06100-I-022 BALBOA PUMP STATION IMPROVEMENTS - PSPxCP CONTROL PANEL DIAGRAM
52 D-06100-I-021 BALBOA PUMP STATION IMPROVEMENTS - PSLSLCP CONTROL PANEL DIAGRAM
51 D-06100-I-014 BALBOA PUMP STATION IMPROVEMENTS - PSPLC1 CONTROL PANEL ELEVATION BILL OF MATERIALS
50 D-06100-I-013 BALBOA PUMP STATION IMPROVEMENTS - PSPLC1 CONTROL PANEL ELEVATION
49 D-06100-I-012 BALBOA PUMP STATION IMPROVEMENTS - NETWORK DIAGRAM
48 D-06100-I-011 BALBOA PUMP STATION IMPROVEMENTS - BALBOA PUMP 6
47 D-06100-I-010 BALBOA PUMP STATION IMPROVEMENTS - BALBOA PUMP 5
46 D-06100-I-009 BALBOA PUMP STATION IMPROVEMENTS - BALBOA PUMP 3
45 D-06100-I-008 BALBOA PUMP STATION IMPROVEMENTS - BALBOA PUMP 2
44 D-06100-I-007 BALBOA PUMP STATION IMPROVEMENTS - BALBOA PUMP 1
43 D-06100-I-005 BALBOA PUMP STATION IMPROVEMENTS - PUMP STATION OVERVIEW
42 D-06100-I-003 BALBOA PUMP STATION IMPROVEMENTS - LEGEND 3
41 D-06100-I-002 BALBOA PUMP STATION IMPROVEMENTS - LEGEND 2
40 D-06100-I-001 BALBOA PUMP STATION IMPROVEMENTS - LEGEND 1

I - INSTRUMENTATION AND CONTROL
39 D-06100-E-526 BALBOA PUMP STATION IMPROVEMENTS - PUMP 6 CABLE BLOCK DIAGRAM
38 D-06100-E-525 BALBOA PUMP STATION IMPROVEMENTS - PUMP 5 CABLE BLOCK DIAGRAM
37 D-06100-E-523 BALBOA PUMP STATION IMPROVEMENTS - PUMP 3 CABLE BLOCK DIAGRAM
36 D-06100-E-522 BALBOA PUMP STATION IMPROVEMENTS - PUMP 2 CABLE BLOCK DIAGRAM
35 D-06100-E-521 BALBOA PUMP STATION IMPROVEMENTS - PUMP 1 CABLE BLOCK DIAGRAM
34 D-06100-E-520 BALBOA PUMP STATION IMPROVEMENTS - FOREBAY INSTRUMENTATION CABLE BLOCK DIAGRAM
33 D-06100-E-512 BALBOA PUMP STATION IMPROVEMENTS - CABLE AND CONDUIT SCHEDULE 2
32 D-06100-E-511 BALBOA PUMP STATION IMPROVEMENTS - CABLE AND CONDUIT SCHEDULE 1
31 D-06100-E-501 BALBOA PUMP STATION IMPROVEMENTS - PANELBOARD SCHEDULE
30 D-06100-E-411 BALBOA PUMP STATION IMPROVEMENTS - CONTROL DIAGRAM
29 D-06100-E-401 BALBOA PUMP STATION IMPROVEMENTS - SINGLE LINE DIAGRAM
28 D-06100-E-105 BALBOA PUMP STATION IMPROVEMENTS - ENLARGED PLAN
27 D-06100-E-104 BALBOA PUMP STATION IMPROVEMENTS - ENLARGED ELECTRICAL ROOM PLAN
26 D-06100-E-103 BALBOA PUMP STATION IMPROVEMENTS - DEMOLITION PLAN
25 D-06100-E-102 BALBOA PUMP STATION IMPROVEMENTS - OVERALL PLAN
24 D-06100-E-101 BALBOA PUMP STATION IMPROVEMENTS - OVERALL SITE PLAN
23 D-06100-E-001 BALBOA PUMP STATION IMPROVEMENTS - LEGEND AND ABBREVIATIONS

E - ELECTRICAL
22 D-06100-M-031 BALBOA PUMP STATION IMPROVEMENTS - DETAILS
21 D-06100-M-030 BALBOA PUMP STATION IMPROVEMENTS - DETAILS
20 D-06100-M-020 BALBOA PUMP STATION IMPROVEMENTS - WEST SECTIONS
19 D-06100-M-010 BALBOA PUMP STATION IMPROVEMENTS - ENLARGED PLAN
18 D-06100-M-005 BALBOA PUMP STATION IMPROVEMENTS - OVERALL PLAN
17 D-06100-M-003 BALBOA PUMP STATION IMPROVEMENTS - HYDRAULIC PROFILE 2
16 D-06100-M-002 BALBOA PUMP STATION IMPROVEMENTS - HYDRAULIC PROFILE 1
15 D-06100-M-001 BALBOA PUMP STATION IMPROVEMENTS - LEGEND

M - PROCESS MECHANICAL
14 D-06100-D-010 BALBOA PUMP STATION IMPROVEMENTS - DEMOLITION - ENLARGED PLAN
13 D-06100-D-001 BALBOA PUMP STATION IMPROVEMENTS - DEMOLITION - OVERALL PLAN

D-PROCESS
12 D-06100-S-013 BALBOA PUMP STATION IMPROVEMENTS - DETAILS
11 D-06100-S-012 BALBOA PUMP STATION IMPROVEMENTS - DETAILS
10 D-06100-S-011 BALBOA PUMP STATION IMPROVEMENTS - ELEVATION

9 D-06100-S-010 BALBOA PUMP STATION IMPROVEMENTS - PLAN
8 D-06100-S-002 BALBOA PUMP STATION IMPROVEMENTS - SPECIAL INSPECTIONS AND ABBREVIATIONS
7 D-06100-S-001 BALBOA PUMP STATION IMPROVEMENTS - GENERAL NOTES

S - STRUCTURAL
6 D-06100-Z-025 BALBOA PUMP STATION IMPROVEMENTS - LEGEND
5 D-06100-Z-012 BALBOA PUMP STATION IMPROVEMENTS - ABBREVIATIONS 3
4 D-06100-Z-011 BALBOA PUMP STATION IMPROVEMENTS - ABBREVIATIONS 2
3 D-06100-Z-010 BALBOA PUMP STATION IMPROVEMENTS - ABBREVIATIONS 1
2 D-06100-Z-002 BALBOA PUMP STATION IMPROVEMENTS - DRAWING INDEX
1 D-06100-Z-001 BALBOA PUMP STATION IMPROVEMENTS - TITLE, LOCATION AND INFORMATION
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BKR BREAKER
BFV BUTTERFLY VALVE
BFP BACKFLOW PREVENTER
BFG BUTTERFLY GATE
BF BLIND FLANGE
BDD BACK DRAFT DAMPER
BCV BALL-CHECK VALVE
BCR BEGIN CURB RADIUS
BC BOTTOM OF CURB, BARE COPPER
BAL EXISTING BALBOA INFLUENT CHANNEL

B

AWT ADVANCED WATER TREATMENT, AWPF BUILDING
AWS AMERICAN WELDING SOCIETY
AWPF ADVANCED WATER PURIFICATION
AWG AMERICAN WIRE GAGE
ARVG AIR VACUUM RELEASE VALVE
AVORS ADDITIONAL VALLEY OUTFALL RELIEF SEWER
AVG AVERAGE
AV EXISTING AVORS JUNCTION STRUCTURE
AUX AUXILIARY
AUTO AUTOMATIC
ATS AUTOMATIC TRANSFER SWITCH
ATM ATMOSPHERE
ATC AUTOMATIC TRANSFER CONTROL
AT AMPS-TRIP
ASU AIR SUPPLY UNIT
ASTM AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASO AUXILIARY SWITCH OPEN
ASCE AMERICAN SOCIETY OF CIVIL ENGINEERS
ASC AUXILIARY SWITCH CLOSED
AS ANTISCALANT, ADJUSTABLE SPEED
ARWB ABUSE-RESISTANT WALL BOARD
ARV AIR/VACUUM  RELEASE VALVE
ARCH ARCHITECTURAL
AR ANALOG READY
APPROX APPROXIMATE (LY)
AOC APPROVAL OF CONSTRUCTION
ANT ANTENNA
ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
AM APICAL MERISTEM, AUTO-MANUAL
ALT ALTERNATE (IVE)
AL, ALUM ALUMINUM
AIT ANALYZER INDICATOR TRANSMITTER
AISC AMERICAN INSTITUTE OF STEEL CONSTRUCTION
AIC AVAILABLE INTERRUPTING CURRENT
AI ANALYZER INDICATOR
AHV ACTIVE HARMONIC FILTER
AHU AIR HANDLING UNIT
AHP AIR HIGH PRESSURE
AHJ AUTHORITY HAVING JURISDICTION
AFI ARC FAULT INTERRUPTER
AFG ABOVE FINISHED GRADE
AFFL ABOVE FINISH FLOOR LEVEL
AFF ABOVE FINISHED FLOOR
AFD ADJUSTABLE FREQUENCY DRIVE
AF AMPERE FRAME
AE ANALYZER ELEMENT
ADJ ADJACENT, ADJUSTABLE
ADDL ADDITIONAL
ADA AMERICANS W/ DISABILITIES ACT
AD AREA DRAIN
ACU AIR CONDITIONING UNIT
ACS ACCESS CONTROL SYSTEM
ACP AREA CONTROL PANEL
ACI AMERICAN CONCRETE INSTITUTE
ACH AIR CHANGES PER HOUR
ACB AIR-CIRCUIT BREAKER
AC ALTERNATE CURRENT, ASPHALT CONCRETE
AB ANCHOR BOLT
A AMPERE AUTOMATIC, AMMETER, AMPERES

A

F(X) CHARACTERIZED
°C DEGREES CELSIUS
°F DEGREES FAHRENHEIT
# NUMBER / POUND
@ AT
1:1 REPEAT, BOOST
& AND
% GAIN, ATTENUATE, PERCENT
} BIAS
< SELECT LOWEST SIGNAL
> SELECT HIGHEST SIGNAL
√ SQUARE ROOT
÷ DIVIDE
× MULTIPLY
Σ SUM
Δ DELTA, DIFFERENCE

SYMBOLS

CPU CENTRAL PROCESSING UNIT
CPT CONTROL POWER TRANSFER
CPP COPPER PATCH PANEL
CPLG COUPLING
CP CONTROL PANEL, CATHODIC PROTECTION
CO2 CARBON DIOXIDE
CORP CORPORATION
COP COPPER
CONST JT CONSTRUCTION JOINT
CONSTR CONSTRUCTION
CONT CONTINUOUS, CONTINUATION, CONTINUED
CONN CONNECT (ION)
COND CONDENSATE, CONDUCTIVITY
CONC CONCRETE
COMM COMMUNICATION(S)
COLL COLLECTOR
COL COLUMN
COD CHEMICAL OXYGEN DEMAND
COAX COAXIAL CABLE
CO CONDUIT ONLY
CNC COMPUTER NUMERICAL CONTROL
CMU CONCRETE MASONRY UNIT
CMP CENTRAL MONITORING PANEL, CORRUGATED METAL PIPE
CMMS COMPUTERIZED MAINTENANCE MONITORING SYSTEM
CML&TW CEMENT MORTAR LINED AND TAPE WRAPPED
CMD COMMAND
CMB CRUSHED MISCELLANEOUS BASE
CM3 CUBIC CENTIMETER
CM COMPUTER-MANUAL
CLSM CONTROLLED LOW STRENGTH MATERIAL
CLR CLEAR (ANCE)
CLDI CEMENT LINED DUCTILE IRON
CL2 etc. CHLORINE (TYPICAL: USE STANDARD CHEMICAL ELEMENT ABBREVIATIONS
CLJ CONTROL JOINT
CL CENTERLINE
CKT CIRCUIT
CJ CONSTRUCTION JOINT
CIR CIRCLE
CISP CAST IRON SOIL PIPE
CIP CAST IN PLACE, CLEAN IN PLACE
CI CAST IRON, CHEMICAL INJECTOR
CHV CHECK VALVE
CHOST CORE HOST
CHK PL CHECKERED PLATE
CHKD CHECKERED
CHEM CHEMICAL
CHAM CHAMFER
CFS CUBIC FEET PER SECOND
CFM CUBIC FEET PER MINUTE
CF CEILING FAN
CENT CENTRIFUGAL
CDS CARBON DIOXIDE SOLUTION
CDF CONTROLLED DENSITY FILL
CD CEILING DIFFUSER
CCTV CLOSED CIRCUIT TELEVISION
CCT CHLORINE CONTACT TANK
CCS CENTRAL CONTROL SYSTEM
CCP CRITICAL CONTROL POINT
CBC CALIFORNIA BUILDING CODE
CB CIRCUIT BREAKER
CARV COMBINATION AIR RELEASE VALVE
CAM CAMERA
CAT6 CATEGORY 6
CACL CALCIUM CHLORIDE
CA CITRIC ACID, COMPRESSED AIR
C-C CENTER TO CENTER
C CURVE, CLOCK HANGER, CONDUIT, CHANNEL

C

BW BACKWASH, BOTTOM OF WALL
BV BALL VALVE
BUR BURIED
BTU BRITISH THERMAL UNITS
BTH BROWN TRUNK HEIGHT
BSC BARE STRANDED COPPER
BS BOTTOM OF STEP
BR BRIDGE
BPVC BOILER AND PRESSURE VESSEL CODE
BOW BOTTOM OF WALL
BOS BOTTOM OF SLAB
BOP BOTTOM OF PIPE
BOD BOTTOM OF DUCT
B.O. BOTTOM OF
BOT BOTTOM
BO BLOWOFF
BLW BELOW
BLK BLOCK (ING), BLACK
BMS BEAMS
BM BEAM
BLDG BUILDING

ETAP ETHERNET TAP
EST ESTIMATED
ESR EVALUATION SERVICE REPORT
ESB EMERGENCY STORAGE BASIN
ES EACH SIDE
EPA UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ENGR ENGINEER
ENC ENCASED
EMT ELECTRICAL METALLIC TUBING
EMS EMERGENCY MONITORING SYSTEM
ELEV ELEVATION
ELEC ELECTRICAL
ELDI CERAMIC EPOXY LINED DUCTILE IRON PIPE
EL ELEVATION, EASEMENT LINE
EIFS EXTERIOR INSULATION AND FINISH SYSTEM
EG EXHAUST GRILLE, EXISTING GRADE
EF EXHAUST FAN, EACH FACE
EDS&PM ENGINEERING DESIGN STANDARDS AND POLICIES MANUAL
ED EDUCTOR
ECM ELECTRICALLY COMMUTATED MOTOR
ECC ECCENTRIC
EAT ENTERING AIR TEMPERATURE
EA EXHAUST AIR, EACH
E EASTING

E

DX DIRECT EXPANSION
DWV DRAIN WASTE VENT
DWL DOWEL
DWG DRAWING
DWCP DOUBLE WALL CONTAINED PIPE
DR DRUM
DPSH DIFFERENTIAL PRESSURE SHUTDOWN HIGH
DPS DIFFERENTIAL PRESSURE SWITCH
DPM DIGITAL POWER MONITOR
DPIT DIFFERENTIAL PRESSURE INDICATOR TRANSMITTER
DPI DIFFERENTIAL PRESSURE INDICATOR
DPDT DOUBLE POLE DOUBLE-THROW
DPAH DIFFERENTIAL PRESSURE ALARM HIGH
DP DISTRIBUTION PANEL
DO DISSOLVED OXYGEN, DIDO
DN DOWN
DMZ DEMILITARIZED ZONE (NETWORK)
DMV DIAPHRAGM VALVE
DLR DEVICE LEVEL RING
DL DEAD LOAD
DIV DIVISION
DISC DISCONNECT SWITCH
DIP DUCTILE IRON PIPE
DIM DIMENSION
DIAG DIAGONAL, DIAGRAM
DIA DIAMETER
DI DUCTILE IRON, DRAIN INLET
DHWR DOMESTIC HOT WATER RETURN
DHW DOMESTIC HOT WATER
DG DECOMPOSED GRANITE
DET DETAIL
DEMO DEMOLITION, DEMOLISH
DEM DEMISTER
DEG DEGREE
DEC DECANT
DDC DIRECT DIGITAL CONTROL
DCV DOUBLE CHECK VALVE
DCU DISTRIBUTED CONTROL UNIT
DCT DONALD C. TILLMAN WRP
DCS DISTRIBUTED CONTROL SYSTEM
DC DIRECT CURRENT
DBL DOUBLE
DAS DATA ACQUISITION SYSTEM
DA DUAL ACTION
D DRAIN (SANITARY), DIMMER, DIGITAL
d PENNY (NAIL SIZE)

D

C900 AWWA C900 POLYVINYL CHLORIDE
CW CLARIFIED WATER
CV CHEMICAL VAULT, CHECK VALVE
CU YD CUBIC YARDS
CU IN CUBIC INCHES
CU FT CUBIC FEET
CU CUBIC, CONDENSING UNIT, COPPER
CTRD CENTERED
CTR CENTER
CT CONTACT TIME, CURRENT TRANSFORMER
CS-2 CONSTANT SPEED, 2 SPEED
CS CAUSTIC SODA, CONTROL STATION, CONSTANT SPEED
CRSI CONCRETE REINFORCING STEEL INSTITUTE
CR CARD READER, CORROSION RESISTANT, CONTROL RELAY
CP-X CONTROL PANEL NO. X
CPVC CHLORINATED POLYVINYL CHLORIDE

GS GALVANIZED STEEL
GRTG GRATING
GPS GLOBAL POSITIONING SYSTEM
GPR GENERATOR PROTECTOR RELAY
GPM GALLONS PER MINUTE
GPH GALLONS PER HOUR
GPD GALLONS PER DAY
GOX GASEOUS OXYGEN
GND GROUND
GL GLASS
GHZ GIGAHERTZ
GFR GROUND FAULT RELAY
GFIW GROUND FAULT INTERRUPTER WEATHER PROOF
GFI GROUND FAULT INTERRUPTER
GFD GALLONS PER SQUARE FOOT PER DAY
GFCI GROUND FAULT CIRCUIT INTERRUPTER
GEN GENERATOR
GCWS OZONE GENERATOR COOLING WATER SUPPLY
GCWR OZONE GENERATOR COOLING WATER RETURN
GB GYPSUM BOARD, GIGABIT
GALV GALVANIZED
GAL GALLON
GAC GRANULAR ACTIVATED CARBON
GA GAUGE, GAGE
G GRAM, GRAVITY, GROUND

G

FY FLOW COMPUTER
FWD FORWARD
FV FLOW VALVE
FU FUSE
FTW FILTER TO WASTE
FTG FOOTING
FT FOOT/FEET
FSL FLOW SWITCH LOW
FSH FLOW SWITCH HIGH
FS FLOAT SWITCH, FLOOR SINK, FERRIC SULFATE, FINISH SURFACE, FAR SIDE
FRP FIBERGLASS REINFORCED PLASTIC
FP-W-X FIELD PANEL NO. WX(W=UNIT PROCESS NUMBER, X=PANEL NUMBER)
FPS FEET PER SECOND
FPP FIBER PATCH PANEL
FP FIRE PROTECTION, FLOW PANEL
FOPP FIBER OPTIC PATCH PANEL
FO FAIL OPEN, FIBER OPTIC
FLT EXISTING TERTIARY FILTERS
FLR FLOOR
FLP FAIL LAST POSITION
FLEX FLEXIBLE, FLEXIBLE GALVANIZED STEEL CONDUIT
FLG FLANGE
FLA FULL LOAD AMPS
FL FLOOR, FLOWLINE
FIT FLOW INDICATOR TRANSMITTER
FIN FINISH
FIG FIGURE
FI FILTER INFLUENT
FG FINISH GRADE, FLAP GATE
FFE FINISHED FLOOR ELEVATION
FF FINISHED FLOOR
FEXT FIRE EXTINGUISHER
FEMA FEDERAL EMERGENCY MANAGEMENT AGENCY
FE FILTER EFFLUENT, FLOW ELEMENT, FIRE EXTINGUISHER
FDN FOUNDATION
FDC FIRE DEPARTMENT CONNECTION
FD FLOOR DRAIN
FCV FLOW CONTROL VALVE
FCO FLOOR CLEAN OUT
FCL2 FREE CHLORINE RESIDUAL
FCA FLANGED COUPLING ADAPTER
FC FLEXIBLE CONDUIT, FAILED CLOSED
FBK FEEDER BREAKER
FAWV FILTER AIR WASH VALVE
FARP FIRE ALARM RELEASING PANEL
FAH FLOW ALARM HIGH
FACP FIRE ALARM CONTROL PANEL
F FAHRENHEIT

F

EVIS EAST VALLEY INTERCEPTOR SEWER
EXT EXTERIOR, EXTENSION
EXIST EXISTING
EXP JT EXPANSION JOINT
EXP BLT EXPANSION BOLT
EXP EXPOSED, EXPANSION
EX EXPLOSION PROOF
EWH ELECTRIC WATER HEATER
EW EACH WAY
ETC ETCETERA
ET EXPANSION TANK
EQPT EQUIPMENT
EQ EQUAL, EARTHQUAKE, EQUALIZATION

Jacobs

T T T T T T T
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LAL LEVEL ALARM LOW
LAHH LEVEL ALARM HIGH HIGH
LAH LEVEL ALARM HIGH
LA LEVEL ALARM
L LENGTH

L

KW KILOWATT
KVM KEYBOARD VIDEO MOUSE
KVA KILOVOLTS AMPERES
KV KILOVOLTS
KM KEYBOARD MOUSE
KAIC KILOAMPERES INTERRUPTING CAPACITY
KA KILOAMPERES
K KEY OPERATED

K

JT JOINT
JIT POWER INDICATOR TRANSMITTER
JI POWER INDICATOR
JAN JANITOR
JB JUNCTION BOX

J

IU INTAKE UNIT
IRRIG IRRIGATION
IP INTERNET PROTOCOL
INV INVERT
INT INTERIOR, INTERNAL, INTERMEDIATE
INSUL INSULATION
IN INCH
IH INTAKE HOOD
IF INSIDE FACE
IE INVERT ELEVATION
IEEE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS
IDU INDOOR UNIT
ID INSIDE DIAMETER
I&C INSTRUMENTATION & CONTROL
IBC INTERNATIONAL BUILDING CODE
IA INSTRUMENT AIR

I

HZ HERTZ
HWP HEATING WATER PUMP
HW HIGH WATER
HVLS HIGH VOLUME LOW SPEED
HVAC HEATING VENTILATING AND AIR CONDITIONING
HV HOSE VALVE
HT HEIGHT
HSS HOLLOW STRUCTURAL STEEL / SECTION
HS HAND SWITCH
HRU HEAT RECOVERY UNIT
HRT HYDRAULIC RETENTION TIME
HR HOUR, HANDRAIL
HPW HOT PROCESS WATER
HPU HYDRAULIC POWER UNIT
HPT HIGH POINT
HPS HIGH PRESSURE SODIUM
HPE HIGH PRESSURE EFFLUENT
HP HORSEPOWER, HEAT PUMP, HIGH POINT
HOA HAND-OFF-AUTO
HORIZ HORIZONTAL
HMWPE HIGH MOLECULAR WEIGHT POLYETHYLENE
HMI HUMAN MACHINE INTERFACE
HM HOLLOW METAL
HIM HUMAN INTERFACE MODULE
HID HIGH INTENSITY DISCHARGE
HH HANDHOLE
HGL HYDRAULIC GRADELINE
HEX HEXAGONAL
HDPE HIGH DENSITY POLYETHYLENE
HDMI HIGH-DEFINITION MULTIMEDIA INTERFACE
HDG HOT-DIPPED GALVANIZED
HD HUB DRAIN
HCP HVAC CONTROL PANEL
HCL HYDROCHLORIC ACID
HCG HIGH-CAPACITY GRILLE
HC HOLLOW CORE WOOD
HB HEADBOARD
H.A.S. HEADED ANCHOR STUDS
H2S HYDROGEN SULFIDE
H HORIZONTAL, HYDROSTATIC

H

G&W GENESEE & WYOMING RAILROAD
GWB GYPSUM WALL BOARD
GW GROUNDWATER
GV GATE VALVE
GT GATE, GRAVITY THICKENER
GSP GALVANIZED STEEL PIPE

MVA MEGA-VOLT AMPERES
MV MEDIUM VOLTAGE
MUTCD MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
MTS MANUAL TRANSFER SWITCH
MTD MOUNTED
MS/CM MILLISIEMENS PER CENTIMETER
MSC MANUFACTURER SUPPLIED CABLE
MSB MAIN SWITCHBOARD
MS MOP SINK, MOTOR STARTER, MAGNETIC STARTER
MRCT MULTI RADIO CURRENT TRANSFORMER
MPS METERING PUMP SKID
MPR MOTOR PROTECTION RELAY
MPOE MAIN POINT OF ENTRY
MPM METERING PUMP
MO MASONRY OPENING
MM MILLIMETER
MJ/CM2 MILLIJOULES PER SQUARE CENTIMETER
MJ MECHANICAL JOINT
MIX MIXER
MITA MEMBRANE INTEGRITY TEST AIR
MISC MISCELLANEOUS
MIN MINIMUM, MINUTE
MIC MANUFACTURER'S INTERCONNECTING CABLE
MH MANHOLE
MG/L MILLIGRAM PER LITER
MGD MILLION GALLONS PER DAY
MG MILLION GALLONS
MFR MANUFACTURER
MFF MEMBRANE FILTRATION FACILITY
MFCIPS MEMBRANE FILTRATION CLEAN IN PLACE SUPPLY
MFCIPR MEMBRANE FILTRATION CLEAN IN PLACE RETURN
MFCIPF MEMBRANE FILTRATION CLEAN IN PLACE TANK FILL
MFBWW MEMBRANE FILTRATION BACKWASH WASTE
MFBWS MEMBRANE FILTRATION BACKWASH SUPPLY
MFBWAS/V MEMBRANE FILTRATION BACKWASH AIR SCOUR VENT
MFBWAS MEMBRANE FILTRATION BACKWASH AIR SCOUR
MF MEMBRANE FILTRATION, MICROFILTRATION
MEP MECHANICAL, ELECTRICAL, PLUMBING
MET METAL
MED MEDIUM
MECH MECHANICAL
MDO MEDIUM DENSITY OVERLAY
MDM MODEM
MDC MOTORIZED DAMPER CONTROL
MD MOTORIZED DAMPER
MCP MOTOR CIRCUIT PROTECTION
MCCX MOTOR CONTROL CENTER NO.X
MCC MOTOR CONTROL CENTER
MC MODULATE-CLOSE
MBW MEMBRANE BACKWASH WASTE
MBS MAINTENANCE BYPASS SWITCH
MBH 1000 BTU/HR
MB MACHINE BOLT
MAX MAXIMUM
MAU MAKE-UP AIR UNIT
MATL MATERIAL
MANUF MANUFACTURER
MA MILLIAMPERE

M

LTG LIGHTING
LT LEFT
LSLL LEVEL SWITCH LOW LOW
LSL LEVEL SWITCH LOW
LSIG LONG TIME/SHORT TIME/INSTANTANEOUS GROUND FAULT
LSHH LEVEL SWITCH HIGH HIGH
LSH LEVEL SWITCH HIGH
LS LEVEL SWITCH
LPT LOW POINT
LPE LOW PRESSURE EFFLUENT
LP LOW VOLTAGE PANEL, LIGHTING PANEL, LOW POINT, LOW PRESSURE
LOW LIMIT OF WORK
LOR LOCAL-OFF-REMOTE
LONG LONGITUDINAL
LNDG LANDING
LLV LONG LEG VERTICAL
LL LIVE LOAD
LIT LEVEL INDICATOR, LEVEL INDICATING TRANSMITTER
LG LONG
LF LINEAR FEET
LE LEVEL ELEMENT
LCV LEVEL CONTROL VALVE
LCP LOCAL CONTROL PANEL
LCL LONG CONTINUOUS LOAD
LC LIGHTING CONTROLLER
LB POUND
LAS LIQUID AMMONIUM SULFATE
LAR LA RIVER MASTERPLAN
LAM LAMINATE
LALL LEVEL ALARM LOW LOW

POB POINT OF BEGINNING
PO4 PHOSPHATE
PNL PANEL
PMP PUMP
PM POWER MONITOR
PLC PROGRAMMABLE LOGIC CONTROLLER
PLAM PLASTIC LAMINATE
PL PROPERTY LINE, PLATE
PJF PREFORMED JOINT FILLER
PIV POST INDICATOR VALVE
PITO POINT OF INTERSECTION TURNOUT
PIT PRESSURE INDICATOR TRANSMITTER
PI PRESSURE INDICATOR, POINT OF INTERSECTION
pH HYDROGEN ION CONCENTRATION
PH PHASE
PG PRESSURE GAUGE
PFR POWER FAIL RELAY
PFM PREFORMED MONOCHLORAMINE
PF POWER FACTOR
PEN NONIONIC POLYMER
PEA ANIONIC POLYMER
PE PRESSURE ELEMENT, PRIMARY EFFLUENT
PD PROCESS DRAIN, PLANT DRAIN PUMP STATION
PCM PROCESS CONTROL MODULE
PCV PRESSURE CONTROL VALVE
PCB POWER CIRCUIT BREAKER
PC POINT OF CURVATURE, PLUMBING CODE
P&ID PROCESS AND INSTRUMENTATION DIAGRAM
PB PULL BOX, PRECAST BUILDING
PAH PRESSURE ALARM HIGH
PA PLANTING AREA
P PNEUMATIC, PILOT LIGHT

P

OZ OUNCE, OZONE
OSC OPEN-STOP-CLOSE
ORP OXIDATION REDUCTION POTENTIAL
ORG ORANGE
OPP HD OPPOSITE HAND
OPP OPPOSITE
OPNG OPENING
OP OPEN
OL OVERLOAD RELAY
OIU OPERATOR INTERFACE UNIT
OF/CI OWNER FURNISHED / CONTRACTOR INSTALLED
O.F. OUTSIDE FACE
OF OVERFLOW, OUTSIDE FACE
ODU OUTDOOR UNIT
OD OUTSIDE DIAMETER
OCR OVERCURRENT RELAY
OC ON CENTER
OA OUTSIDE AIR

O

NVR NETWORK VIDEO RECORDER
NTU NEPHELOMETRIC TURBIDITY UNITS
NTS NOT TO SCALE
NTP NETWORK TIME PROTOCOL
NP NAMEPLATE
NS NEAR SIDE
NO3N NITRATE AS NITROGEN
NOM NOMINAL
NOI NOTICE OF INTENT
NO/NC NORMALLY OPEN/CLOSED
NO. NUMBER (#), NORMALLY OPEN
NPW NON-POTABLE WATER (RECLAIMED EFFLUENT)
NIP NETWORK INTERFACE PANEL
NIC NOT IN CONTRACT
NG/L NANOGRAMS PER LITER
NGVD NATIONAL GEODETIC VERTICAL DATUM
NFPA NATIONAL FIRE PROTECTION ASSOCIATION
NF NON-FUSED
NESC NATIONAL ELECTRICAL SAFETY CODE
NEMA NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
NELDI NOVOLAC EPOXY LINED DUCTILE IRON PIPE
NEC NATIONAL ELECTRIC CODE
NCIPW NEUTRALIZED CLEAN IN PLACE WASTE
NC NORMALLY CLOSED
NAVD NORTH AMERICA VERTICAL DATUM
NAT NATURAL
NAS NETWORK ATTACHED STORAGE
NAOH SODIUM HYDROXIDE
NAD NORTH AMERICA DATUM
NAC NOTIFICATION APPLIANCE CIRCUIT (AUDIBLE OR VISIBLE)
N/A NOT APPLICABLE
N2 NITROGEN GAS
N NORTH, NORTHING, NEW

N

MWS MAXIMUM WATER SURFACE

SCFM STANDARD CUBIC FEET PER MINUTE
SCADA SUPERVISORY CONTROL AND DATA ACQUISITION
SBS SODIUM BISULFITE
SBC SAND BALLASTED CLARIFICATION
SAM SAMPLE
SA SULFURIC ACID, SUPPLY AIR, SURGE ARRESTOR
S SOUTH, SLOPE

S

RWPS RAW WATER PUMP STATION
RW RAW WATER
RVR REDUCED VOLTAGE REVERSING
RVNR REDUCED VOLTAGE NON-REVERSING
RTU ROOF TOP UNIT, REMOTE TELEMETRY UNIT
RT RIGHT
RST REINFORCING STEEL
RSP ROCK SLOPE PROTECTION
RSHGC RELATIVE SOLAR HEAT GAIN COEFFICIENT
RS RIGID STEEL, REFRIGERANT SUCTION
RPM REVOLUTIONS PER MINUTE
ROW RIGHT OF WAY
ROPW REVERSE OSMOSIS PERMEATE WASTE
ROP REVERSE OSMOSIS PERMEATE
ROFL REVERSE OSMOSIS FLUSH
ROF REVERSE OSMOSIS FEED, REVERSE OSMOSIS FACILITY
ROC REVERSE OSMOSIS CONCENTRATE
RO ROUGH OPENING, REVERSE OSMOSIS
RM-X REMOTE MULTIPLEXING MODULE NO.X
RM ROOM
RIO REMOTE I/O UNIT
RHF RESIDUALS HANDLING FACILITY
RGS RIGID GALVANIZED STEEL
RET RETAINING, RETURN
REP REPRESENTATIVE
REQD REQUIRED
REINF REINFORCE (ING)
REG REGULAR
REFRIG. REFRIGERATOR
REF REFERENCE
RED REDUCTION EQUIVALENT DOSE
RE REUSE EFFLUENT
RDCR REDUCER
RD ROAD, ROOF DRAIN
RCY RECYCLE
RCPT RECEPTACLE
RCP REINFORCED CONCRETE PIPE
RCB REINFORCED CONCRETE BOX, ROOT CONTROL BARRIER
RC REINFORCED CONCRETE
RB RETENTION BASIN
RAD RADIUS, RADIO
RA RETURN AIR
R RISER, RADIUS

R

QT QUARRY TILE
Q

PWR POWER
PW POTABLE WATER
PVT POINT OF VERTICAL TANGENCY
PVRV PRESSURE AND VACUUM RELIEF VALVE
PVMT PAVEMENT
PVI POINT OF VERTICAL INTERSECTION
PVDF POLYVINYLIDENE FLUORIDE
PVC POLYVINYL CHLORIDE, POINT OF VERTICAL CURVATURE
PV PLUG VALVE
PUE PUBLIC UTILITY EASEMENTS
PTZ PAN TILT ZOOM
PTN PARTITION
PTD PAPER TOWEL DISPENSER
PT PRESSURE TREATED, POINT OF TANGENCY, PRETENSIONED, POINT
PSV PRESSURE SAFETY VALVE
PSS PRESSURE SUSTAINING STATION
PSL PRESSURE SWITCH LOW
PSIG POUND PER SQUARE INCH GAUGE
PSI POUNDS PER SQUARE INCH
PSH PRESSURE SWITCH HIGH
PSF POUNDS PER SQUARE FOOT
PS POINT OF SWITCH, PUMP STATION
PRV PRESSURE REDUCING VALVE, PRESSURE REGULATING VALVE
PRT PRINTER
PREFAB PREFABRICATION
PRCST PRECAST
PRC POINT OF REVERSE CURVATURE
PR PAIR
PPD PUMPED PROCESS DRAIN, POUNDS PER DAY
PP POWER POLE
POLY POLYETHYLENE, POLYMER
POE POWER OVER ETHERNET, POINT OF ENDING
POC POINT OF CONNECTION, POINT ON CURVE
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TEL TELEPHONE
TECH TECHNICAL
TE TEMPERATURE ELEMENT, TERTIARY EFFLUENT
TDR TIME DELAY RELAY
TDH TOTAL DYNAMIC HEAD
TD TIME DELAY
TCMU TEXTURED CONCRETE MASONRY UNIT
TCE TEMPORARY CONSTRUCTION EASEMENT
TC TOP OF CURB
TBD TO BE DETERMINED
T @ B TOP AND BOTTOM
TB TERMINAL BOARD
TAN TANGENT
TAH TEMPERATURE ALARM HIGH
TA TRANSFER AIR
T&B TOP AND BOTTOM
T TOTE, STAIR TREAD

T

SYS SYSTEM
SYM SYMMETRICAL
SWPPP STORMWATER POLLUTION PREVENTION PLAN
SWGR SWITCHGEAR
SWD SIDE WATER DEPTH
SWBD SWITCHBOARD
SW SWITCH
SVR SERVER
SVIN SHEET VINYL
SV SOLENOID VALVE
SUPP SUPPORT
SUSP SUSPENDED
SUCT SUCTION
SUBFL SUBFLOOR
SUB SUBSTATION, SUBMERGED
SU STANDARD UNITS
STRUCT STRUCTURAL
STR STARTER
STL STEEL
STIF STIFFENER
STD STANDARD
STC SOUND TRANSMISSION CLASS
STA STATION
SSVR SECURITY SERVER
SSVR SANITARY SEWER VENT
SST STAINLESS STEEL
SSH SAFETY SHOWER
SS SANITARY SEWER, START-STOP, STAINLESS STEEL
SRI SOLAR REFLECTANCE INDEX
SQ IN SQUARE INCH
SQ FT SQUARE FEET
SQ SQUARE
SPD SURGE PROTECTION DEVICE, SUMP PUMP DISCHARGE
SPECS SPECIFICATIONS
SP SPACE, SODIUM  PERMANGANATE
SOG SLAB ON GRADE
SN SUPERNATANT
SMS SHORT MESSAGE SERVICE
SMLS SEAMLESS EPOXY
SMFO SINGLE MODE FIBER OPTIC
SLV SHORT LEG VERTICAL
SLR SEALER
SLG SETTLED SLUDGE
SLC SIGNALING LINE CIRCUIT (ADDESSABLE)
SL SNOW LOAD, SCORELINE, SLOPE
SKM SKIMMER
SKD SKID
SK SINK
SJ SCORE JOINT
SIP SECURITY INTERFACE PANEL
SIM SIMILAR
SI SPEED INDICATOR
SHT SHEET
SHS SOLIDS HANDLING SYSTEM
SHK SHOCK
SHC SODIUM HYPOCHLORITE
SHA SURFACE HARDENING AGENT
SH SHEET, SODIUM HYPOCHLORITE, SHOWER
SG SUPPLY GRILLE
SF SQUARE FEET, SUPPLY FAN
SED SEDIMENTATION
SECT SECTION
SEC SECOND
SE SOUTHEAST
SDWK SIDEWALK
SDG SLIDE GATE
SD STORM DRAIN
SCU SPEED CONTROL UNIT
SCP SCRAPER
SCH SCHEDULE
SC SAWCUT JOINT, SPEED CONTROL

VT VISIBLE TRANSMITTANCE
VSHH VIBRATION SWITCH, HIGH HIGH (SHUTDOWN)
VSH VIBRATION SWITCH, HIGH (WARNING)
VS VERTICAL SLIDE
VR VOLTAGE REGULATOR
VPT POINT OF VERTICAL TANGENT
VPC POINT OF VERTICAL CURVATURE
VPS VEMMER PLASTER SYSTEM
VM VOLTMETER
VIO VIOLET
VIN VINYL
VIF VERIFY IN FIELD
VIB VIBRATION
VHOST VIRTUAL HOST
VHC VOLATILE HYDROCARBONS
VFD VARIABLE FREQUENCY DRIVE
VERT VERTICAL
VEL VELOCITY
VE VIBRATION ELEMENT
VDC VOLTAGE DIRECT CURRENT
VD VOLTAGE DROP
VCT VINYL COMPOSITION TILE
VCP VITRIFIED CLAY PIPE
VCB VACUUM CIRCUIT BREAKER
VC VERTICAL CURVE
VB VAPOR BARRIER
VAR VARIES
VAC VOLTAGE ALTERNATING CURRENT
VA VOLTAMPERES
V VOLTS, VENT

V

UVT ULTRAVIOLET TRANSMITTER
UVR UNDER VOLTAGE RELAY
UVI ULTRAVIOLET INDICATOR
UVAOP ULTRAVIOLET ADVANCED OXIDATION PROCESS
UVA ULTRAVIOLET ABSORBANCE, UVAOP FACILITY
µS/CM MICROSIEMENS PER CENTIMETER
USL UNTHICKENED SLUDGE
USB UNIT SUBSTATION, UNIVERSAL SERIAL BUS
UPS UNINTERRUPTIBLE POWER SUPPLY
UNO UNLESS NOTED OTHERWISE
ULP UPS LIGHTING PANEL
UON UNLESS OTHERWISE NOTED
UNC UNIFORM NATIONAL COARSE
UMH UTILITY MANHOLE
µM MICROMETER
UH UNIT HEATER
UG UNDERGROUND
UD UNDERDRAIN

U

TYP TYPICAL
TWP TRANSLUCENT WALL PANEL
TW TEPID WATER, THERMOWELL
TVSS TRANSIENT VOLTAGE SURGE PROTECTOR
TURB TURBIDITY
TU-X TREATMENT UNIT NO. X
TTD TOILET TISSUE DISPENSER
TSV TELESCOPING VALVE
TSS TOTAL SOLIDS
TSH TEMPERATURE SWITCH HIGH
TS TUBE STEEL, TEST STATION, TEMPERATURE SWITCH
TR TRUSS / TOP OF RAIL
TPV THERMOPLASTIC VULCANIZATE
TPO THERMOPLASTIC POLYOLEFIN (ROOFING MEMBRANE)
TPER THERMOPLASTIC ELASTOMERIC RUBBER
TP TURNING POINT
TOW TOP OF WALL
TOS TOP OF STEEL
TOP TOP OF PLATE
TOM TOP OF MASONRY
TOJ TOP OF JOIST
TOG TOP OF GRATE
TOD TOTAL OXYGEN DEMAND
TOC TOP OF CONCRETE, TOTAL ORGANIC CARBON
T.O. TOP OF
TNK TANK
TL TWIST LOCK
TJB TERMINAL JUNCTION BOX
TIT TEMPURATURE INDICATOR TRANSMITTER
TI TEMPERATURE INDICATOR
THWN THERMOPLASTIC HEAT AND WATER RESISTANT NYLON COATED
THRU THROUGH
THK THICK (NESS)
THD THREAD
TGW TELEPHONE GATEWAY
TG TEMPERED GLASS, TRANSFER GRILLE, TOP OF GRATE
TF TOP FACE, TOP OF FOOTING
TEMP TEMPERATURE, TEMPORARY

ZSC POSITION SWITCH CLOSED
ZS POSITION SWITCH
ZO POSITION SWITCH OPEN
ZIT POSITION INDICATOR TRANSMITTER
ZI POSITION INDICATOR
ZCO POSITION CONTROL OPEN
ZCC POSITION CONTROL CLOSED
ZC POSITION CONTROL
Z IMPEDANCE

Z

YL EVENT LIGHT
YC EVENT CONTROLLER
YA EVENT ALARM

Y

XSH SWITCH HIGH
XFMR TRANSFORMER
XD TRANSDUCER

X

WWPH WET WEATHER PEAK HOUR
WWM WELDED WIRE MESH
WWF WELDED WIRE FABRIC
WTF WATER TREATMENT FACILITY
WT WEIGHT
WSR WATER SUPPLY REGISTER
WSP WELDED STEEL PIPE
WSE WATER SURFACE ELEVATION
WSG WATER SUPPLY GATE
WS WATER STOP, WATER SUPPLY, WATER SURFACE WORKSTATION
WRF WATER RECLAMATION FACILITY
WRG WEIR GATE
WRB WATER-RESISTANT BOARD
WP WATERPROOF (ED)(ING), WORK POINT, WEATHERPROOF
WIND MOTOR WINDING
W/O WITHOUT
W/ WITH
WM WATTMETER, WALL MONITOR
WL WATER LEVEL
WHT WHITE
WH WATTHOUR METER, WATER HEATER
WG WATER GAUGE
WCO WALL CLEANOUT
WC WATER COLUMN
WB WET BULB
WAP WIRELESS ACCESS POINT
W WATER, WEST, WATTS, WIDTH, WIDE FLANGE, WIRE

W

VTR VENT THRU ROOF
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TENSION DEVELOPMENT LENGTH (Ld), GRADE 60 UNCOATED REINFORCING
IN 5,000 PSI NORMAL WEIGHT CONCRETE, UNITS (INCHES) 

BAR
SIZE

C-C
SPACING
(INCHES)

TOP BARS

COVER (INCHES)

c=0.75 c=1.5 c=2 c=3

OTHER BARS

COVER (INCHES)

c=0.75 c=1 c=2 c=3

#3 ALL 12 12 12 12 12 12 12 12

#4

2≤s<4 17 13

4≤s<6 17 14 14 14 13 12 12 12

#5

17 14 14 14 13 12 12 12

26 20

6≤s

#6

25 17 17 17 19 16 13 13

38 29

#7

34 20 26 21

64 49

#8

54 33 32 32 42 34 25 25

54 33 29 29 42 34 23 23

83 64

#9

67 42 42 42 51 43

67 42 34 34 51 43 26 26

106 81

#10

81 53 62 52

81 52 42 38 62 52 32 29

134 103

#11

97 67 75 63

97 63 51 45 75 63 39 35

165 127

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

114 83 87 75

114 75 61 55 87 75 47 43

25 17 17 17 19 16 13 13

c=1.5

12

12

12

13

16

26

26

32

32

41

40

52

49

64

58

13

c=1

12

14

14

20

28

45

45

56

56

68

68

82

82

97

97

20

17 17 17 17 13 13 13 13

26 26 26 26 20 20 20 20

38 38 38 38 29 29 29 29

20 20 16 16

34 20 26 21 1628 20 20 16 16

64 64 64 64 49 49 49 49

83 83 83 83 64 64 64 64

32 32

106 106 106 106 81 81 81 81

53 53 41 41

134 134 134 134 103 103 103 103

67 67 52 52

165 165 165 165 127 127 127 127

83 83 64 64

NOTES:

1. TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12 INCHES OF 
CONCRETE CAST BELOW THE BARS.

2. DEVELOPMENT LENGTHS SHOWN IN SCHEDULE ARE IN INCHES.
3. < MEANS LESS THAN, ≤ MEANS LESS THAN OR EQUAL TO, > MEANS 

GREATER THAN, ≥ MEANS GREATER THAN OR EQUAL TO.
4. MULTIPLY DEVELOPMENT LENGTHS SHOWN BY 1.33 FOR 

LIGHTWEIGHT CONCRETE.
5. WHERE 3500 PSI CONCRETE IS USED, INCREASE ABOVE LENGTHS 

BY 7 PERCENT.

TENSION LAP SPLICE LENGTH (Lst), GRADE 60 
UNCOATED REINFORCING IN 5,000 PSI NORMAL 

WEIGHT CONCRETE, UNITS (INCHES) 

NOTES:

1. TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12 
INCHES OF CONCRETE CAST BELOW THE BARS.

2. UNLESS NOTED OTHERWISE, ALL TENSION LAP SPLICES 
SHALL BE CLASS-B.

3. LAP SPLICES SHOWN IN SCHEDULES ARE IN INCHES.
4. < MEANS LESS THAN, ≤ MEANS LESS THAN OR EQUAL TO, > 

MEANS GREATER THAN, ≥ MEANS GREATER THAN OR 
EQUAL TO.

5. MULTIPLY LAP SPLICE LENGTHS SHOWN BY 1.33 FOR 
LIGHTWEIGHT CONCRETE. TABULATED VALUES ARE FOR 
CLASS-B LAP SPLICES. FOR CLASS A SPLICE, DIVIDE VALUE 
BY 1.33 WITH A MINIMUM LENGTH OF 12 INCHES.

6. WHERE 3500 PSI CONCRETE IS USED, INCREASE ABOVE 
LENGTHS BY 7 PERCENT.

c=2

COVER 
(INCHES)

c=3

34

38

45

55

32

17

42

53

83

17

29

26

83

38

64

134

17

12

14

14

20

20

165

67

106

34

42

51

61

32

17

42

53

83

17

29

26

83

38

64

17

12

14

14

20

20

67

c=2

42

44

54

66

80

69

22

87

18

38

26

22

34

108

49

83

22

174

18

26

13

107

214

137

54

c=3

42

44

49

58

69

22

87

72

18

38

26

22

34

108

49

83

22

174

18

26

13

107

214

137

54

BAR
SIZE

#3

#4

#5

#6

#7

#8

#9

#10

#11

C-C
SPACING
(INCHES)

ALL

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

2≤s<4

4≤s<6

6≤s

OTHER BARSTOP BARS

COVER 
(INCHES)

134

165

106
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1 GENERAL

1.  DETAILS NOTED AS  "TYPICAL" OR "TYP" SHALL APPLY IN ALL CASES WHETHER OR
NOT THEY ARE SPECIFICALLY REFERENCED ON INDIVIDUAL PLANS, DETAILS OR
SECTIONS.

3.  STRUCTURAL PLANS SHOW APPROXIMATE LOCATION OF MECHANICAL, ELECTRICAL,
AND OTHER EQUIPMENT, AS WELL AS RELATED AUXILIARY FRAMING. THE FINAL
POSITIONING OF THESE ITEMS IS DEPENDENT ON THE EQUIPMENT SELECTED.

4.  MECHANICAL AND ELECTRICAL EQUIPMENT SUPPORTS, ANCHORAGES, OPENINGS,
RECESSES, AND REVEALS NOT SHOWN ON THE STRUCTURAL DRAWINGS, SHALL BE
PROVIDED FOR BY THE CONTRACTOR PRIOR TO PLACING CONCRETE.

DEMOLITION

1.  NOTIFY UNDERGROUND SERVICES ALERT, (800) 422-4133, AT LEAST 48 HOURS PRIOR
TO COMMENCING WITH DEMOLITION OR DIGGING. DEMOLITION MAY BEGIN ONLY AFTER
A SERVICE ALERT LOCATOR HAS PHYSICALLY MARKED OR STAKED UNDERGROUND
SERVICES IN THE AREAS OF WORK.

2. ALL DESIGN, CONSTRUCTION, AND MATERIALS SHALL COMPLY WITH THE FOLLOWING 
BUILDING AND DESIGN CODES:
A. CALIFORNIA BUILDING CODE (CBC), 2025
B. CITY OF LOS ANGELES BUILDING CODE, (LABC) 2026
C. ASCE 7, MINIMUM DESIGN LOADS AND ASSOCIATED CRITERIA FOR BUILDINGS AND 

OTHER STRUCTURES, 2022
D. ACI 318, BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE, 2019
E. ACI 350, CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING CONCRETE, 2020
F. AISC 341, SEISMIC PROVISIONS FOR STRUCTURAL STEEL BUILDINGS, 2022
G. AISC 360, SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS, 2022

STEEL FRAMING:

1.  STEEL FRAMING SHALL BE IN ACCORDANCE WITH LENGTHS, DEPTH, AND MATERIALS
INDICATED ON THESE DRAWINGS. DETAILED FRAMING FABRICATION DRAWINGS SHALL BE
OBTAINED BY THE CONTRACTOR.

WELDING

1. WELDS SHALL CONFORM TO AMERICAN WELDING SOCIETY (AWS): 
D1.6, STRUCTURAL WELDING CODE  STAINLESS STEEL

     
2. REPAIR WELDS FOUND DEFECTIVE IN ACCORDANCE WITH AWS D1.1 SECTION 5.26.

3. USE INTERMITTENT WELDS AT FIELD WELDS OF EMBED PLATES AND ANGLES TO AVOID SPALLING OR 
CRACKING OF THE EXISTING CONCRETE.

4. BUTT JOINT WELDS SHALL BE COMPLETE JOINT PENETRATION (CJP) UNLESS INDICATED OTHERWISE.

2.  BUILDING WIND DESIGN IS BASED ON THE FOLLOWING FORCES:

BASIC WIND SPEED (3 SEC GUST) - 101 MPH; NOMINAL WIND SPEED
WIND EXPOSURE C

INTERNAL PRESSURE COEFFICIENT - GCpi = +/- 0.18 (ENCLOSED BUILDING)

LOADING CRITERIA:

1.  BUILDING DESIGN IS BASED ON THE FOLLOWING DESIGN SEISMIC PARAMETERS:

E

           SMS: 2.57g
           SM1: 1.91g
           SDS: 1.72g
           SD1: 1.27g

RISK CATEGORY IV
IMPORTANCE FACTOR = 1.5

           S1: 0.86g

         PGA: 0.98g

           Ss: 2.6g

D

SEISMIC DESIGN 
CATEGORY:

           SITE CLASS:

REINFORCED CONCRETE CONSTRUCTION:

1. ALL CONCRETE CONSTRUCTION SHALL CONFORM TO THE REQUIREMENTS OF 2026 LABC AND AS 
NOTED ON THE DRAWINGS.

2. ALL STRUCTURAL CONCRETE SHALL HAVE MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS OF 
5000 PSI USING ASTM C150 TYPE II CEMENT.

3. REINFORCING STEEL:
TYPICAL: ASTM A615, GRADE 60

4. FABRICATION AND PLACEMENT OF REINFORCING STEEL SHALL BE IN ACCORDANCE WITH CRSI 
MSP-1 “MANUAL OF STANDARD PRACTICE” AND ACI 301 “SPECIFICATIONS FOR STRUCTURAL 
CONCRETE”.

5. REINFORCING STEEL SHALL HAVE THE FOLLOWING CONCRETE COVERAGE EXCEPT AS   
OTHERWISE NOTED:

PLACED AGAINST EARTH...................                               3 INCHES
EXPOSED TO EARTH OR WEATHER...                              2 INCHES
ALL OTHER.........................................                                 2 INCHES

6. 90 DEGREE BENDS, UNLESS OTHERWISE SHOWN, SHALL BE ACI 318 STANDARD HOOKS.

7. PROVIDE 3/4" CHAMFER ON ALL EXPOSED CONCRETE EDGES UNLESS NOTED OTHERWISE.

8. ALL DETAILING, FABRICATION, AND PLACING OF REINFORCING BARS, UNLESS OTHERWISE NOTED, 
SHALL BE IN ACCORDANCE WITH ACI-315, "MANUAL OF STANDARD PRACTICE FOR DETAILING 
REINFORCED CONCRETE STRUCTURES", LATEST EDITION.

9. REINFORCEMENT BENDS AND LAPS, UNLESS OTHERWISE NOTED, SHALL SATISFY THE FOLLOWING 
MINIMUM REQUIREMENTS:  

Jacobs

T T T T T T T
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SPECIAL INSPECTIONS AND ABBREVIATIONS

D
-0

6
1
0

0
-S

-0
0

2 THE FOLLOWING TYPES OF WORK REQUIRE SPECIAL INSPECTION AS DESCRIBED IN 
LACBC,SECTION 1705. REFER TO THE FOLLOWING VERIFICATION, TESTING AND 
INSPECTION SCHEDULES.

DEFERRED SUBMITTALS

THE FOLLOWING DEFERRED SUBMITTAL ITEMS SHALL NOT BE INSTALLED UNTIL 
THE BUILDING OFFICIAL (LADBS) HAS APPROVE THE DEFERRED SUBMITTAL 
DOCUMENTS. THE DEFERRED SUBMITTALS SHALL BE IN THE ACCORDANCE WITH 
THE BUILDING CODE REQUIREMENTS SPECIAL INSPECTION ITEMS SHALL BE NOTED 
ON THE DEFERRED SUBMITTAL DRAWINGS EVEN IF THEY ARE NOTED ON THE 
APPROVED PERMIT DRAWINGS.

• EQUIPMENT ANCHORAGE
• PIPE SUPPORTS

ABBREVIATIONS

-A-

AB ANCHOR BOLT
ADJ ADJUSTABLE
AL,ALUM ALUMINUM 
ALT ALTERNATE (IVE) 
APPROX APPROXIMATE (LY)
ARCH ARCHITECTURAL
AUTO AUTOMATIC
AVG AVERAGE

-B-

BLDG BUILDING
BLK BLOCK (ING)
BLW BELOW
BM BEAM
BOT BOTTOM
BO BOTTOM OF
BR CRANE  BRIDGE CRANE
BRBF BUCKLING RESTRAINED BRACED FRAME

-C-

C CHANNEL
CHAM CHAMFER
CHK PL CHECKERED PLATE
CIR CIRCLE
CL CENTERLINE
CIP CAST IN PLACE
CLJ CONTROL JOINT
CLR CLEAR (ANCE)
CLSM CONTROLLED LOW STRENGTH MATERIAL
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECT (ION)
CONT CONTINUOUS, CONTINUATION,CONTINUED
CONST CONSTRUCTION
CONST JT CONSTRUCTION JOINT
CTR CENTER 
C-C CENTER TO CENTER

-D-

DET DETAIL
DIA DIAMETER
DO DIDO
DIAG DIAGRAM, DIAGONAL
DIM DIM 
DN DOWN 
DWG DRAWING
DWL DOWEL

-E-

EA EACH 
EF EACH FACE
EL ELEVATION
ELECT ELECTRIC (AL) 
EQ EQUAL
EQUIP EQUIPMENT
ES EACH SIDE
EW EACH WAY
EW, EF EACH WAY, EACH FACE
EXIST EXISTING
EXP EXPANSION
EXP BLT EXPANSION BOLT
EXP JT EXPANSION JOINT 
EXT EXTERIOR, EXTENSION

-F-

FD FLOOR DRAIN 
FIN FINISH
FLR FLOOR
FRP FIBERGLASS REINFORCED PLASTIC
FS FAR SIDE 
FT FOOT, FEET
FTG FOOTING

-G-

GA GAGE
GALV GALVANIZED
GND GROUND
GRTG GRATING

-H-

HSS HOLLOW STRUCTURAL SECTION
HDG HOT DIP GALVANIZED
HDPE HIGH-DENSITY POLYETHYLENE
HEX HEXAGONAL
HORIZ HORIZONTAL
HP HIGH POINT, HORSEPOWER
HR HANDRAIL
HT HEIGHT
HVAC HEATING, VENTILATING & AIR CONDITIONING

-I-

ID INSIDE DIAMETER
IF INSIDE FACE 
IN INCH 
INT INTERIOR, INTERNAL, 
INTERMEDIATE
INV INVERT

-J-

JT JOINT

-L-

LADBS LOS ANGELES DEPARTMENT 
OF BUILDING AND SAFETY

LB(S) POUND(S) 
LG LONG 
LLV LONG LEG VERTICAL 
LSV LONG SIDE VERTICAL
LP LOW POINT, LOW PRESSURE
LT LEFT

-M-

MAT'L MATERIAL
MAX MAXIMUM
MB MACHINE BOLT
MECH MECHANICAL
MED MEDIUM
MET METAL
MFR MANUFACTURER
MIN MINIMUM, MINUTE
MISC MISCELLANEOUS

-N-

N/A NOT APPLICABLE 
NIC NOT IN CONTRACT
NOM NOMINAL 
NS NEAR SIDE 
NTS NOT TO SCALE

-O-

OC ON CENTER
OD OUTSIDE DIAMETER 
OF OUTSIDE FACE 
OPNG OPENING 
OPP OPPOSITE 
OPP HD OPPOSITE HAND

-P-

PJF PREMOLDED JOINT FILLER
PL PLATE
PSI POUNDS PER SQUARE INCH
PSS PRESSURE SUSTAINING 

STATION
PT POINT, POINT OF TANGENCY 
PVC POLYVINYL CHLORIDE

-R-

R RISER, RADIUS
RCP REINFORCED CONCRETE PIPE
RD ROOF DRAIN, ROAD
RE: REGARDING
REF REFERENCE
REINF REINFORCE (ING)
REQ'D REQUIRED
RET RETAINING, RETURN
RM ROOM
RO ROUGH OPENING
RPM REVOLUTION PER MINUTE
RT RIGHT

-S-

SCBF SPECIAL CONCENTRICALLY 
BRACED FRAME

SCH SCHEDULE 
SHT SHEET
SIM SIMILAR
SL SLOPE
SLV SHORT LEG VERTICAL
SPEC SPECIFICATIONS
SQ SQUARE
SS STAINLESS STEEL
STD STANDARD
STIF STIFFENER
STL STEEL 
STRUCT STRUCTURAL
SUPP SUPPORT
SYM SYMMETRICAL
SYS SYSTEM

-T-

T STAIR TREAD
TC TOP OF CURB
TEMP TEMPERATURE, TEMPORARY
THK THICK (NESS)
TOC TOP OF CONCRETE
TPV THERMOPLASTIC VULCANIZATE
TOS TOP OF STEEL
TYP TYPICAL 
T & B TOP AND BOTTOM
TO TOP OF

-U-

UNO UNLESS NOTED OTHERWISE
UVAOP UV ADVANCED OXIDATION PROCESS

-V-

VAR VARIES
VERT VERTICAL

-W-

W WIDE FLANGE STEEL BEAM 
WP WATERPROOF (ED) (ING), 

WORKING POINT
WS WATERSTOP, WATER SUPPLY, 

WATER SURFACE
WT WEIGHT 
WWF WELDED WIRE FABRIC W/ WITH

TABLE E

CAST-IN-PLACE AND PRE-CAST CONCRETE SPECIAL INSPECTION SCHEDULE (LABC SECTION 1705.3)

8. INSPECT FORMWORK FOR SHAPE,
    LOCATION, AND DIMENSIONS OF THE
    CONCRETE BEING FORMED.

ACI 318: 26.10.1(B) X

7. VERIFY MAINTENANCE OF SPECIFIED 
CURING TEMPERATURE AND 
TECHNIQUES.

ACI 318: 26.4.7- 26.4.9 X

6. INSPECT OF CONCRETE PLACEMENT FOR
    PROPER APPLICATION TECHNIQUES.

ACI 318: 26.4.5 X

5. PRIOR TO CONCRETE PLACEMENT,
    FABRICATE  SPECIMENS FOR STRENGTH
    TESTS, PERFORM SLUMP AND AIR
    CONTENT TESTS, AND DETERMINE THE
    TEMPERATURE OF THE CONCRETE.

ASTM C172
ASTM C31

ACI 318: 26.4.5, 26.12

X

4. VERIFYING USE OF REQUIRED DESIGN MIX. ACI 318: CH. 19, 
26.4.3, 26.4.4

X

3. INSPECT ANCHORS POST-INSTALLED IN
    HARDENED CONCRETE MEMBERS.
    A.  ADHESIVE ANCHORS INSTALLED IN
         HORIZONTALLY OR UPWARDLY 

INCLINED ORIENTATIONS TO RESIST 
SUSTAINED TENSION LOADS.

   B.  MECHANICAL ANCHORS AND
         ADHESIVE ANCHORS NOT DEFINED IN 

4.A.

ACI 318:17.8.2.4

ACI 318:17.8.2

X

2. INSPECT ANCHORS CAST IN CONCRETE. ACI 318:17.8.2 X

1. INSPECT OF REINFORCING  STEEL, AND
    VERIFY PLACEMENT.

ACI 318 CH. 20,
25.2, 25.3, 26.5.1-26.5.3

X

VERIFICATION AND INSPECTION REFERENCED 
STANDARD

CONTINUOUS
DURING

TASK LISTED

PERIODIC
DURING 

TASK
LISTED

FREQUENCY OF INSPECTION

Jacobs
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1. SUBCONTRACTOR TO FIELD VERIFY EXISTING DIMENSIONS 
AND CONTACT THE DESIGN-BUILDER IF ANY DISCREPENCIES 
ARE DISCOVERED PRIOR TO CONSTRUCTION.
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1 1. SUBCONTRACTOR TO FIELD VERIFY EXISTING DIMENSIONS 
AND CONTACT THE DESIGN-BUILDER IF ANY DISCREPENCIES 
ARE DISCOVERED PRIOR TO CONSTRUCTION.

2. SUBCONTRACTOR SHALL SUBMIT THE FOLLOWING FOR 
REVIEW AND APPROVAL: METAL FABRICATION SHOP 
DRAWINGS INCLUDING WELDING AND FASTENER 
INFORMATION.

3. PACKAGE, STORE, AND INSTALL STAINLESS STEEL ITEMS TO 
PROVIDE PROTECTION FROM CARBON IMPREGNATION.

4. MEET THE FOLLOWING MATERIAL REQUIREMENTS:
- STAINLESS STEEL PLATE: ASTM A276, AISI TYPE 316 (316L 

FOR WELDED CONNECTIONS)
- STAINLESS STEEL BOLTS AND THREADED RODS: ASTM 

F593, AISI TYPE 316, GROUP 2, CONDITION SH
- STAINLESS STEEL NUTS: ASTM F594, AISI TYPE 316, 

CONDITION CW
- ADHESIVE ANCHORS: HILTI HIT-RE 500 V3 WITH STAINLESS 

STEEL THREADED RODS
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DETAILH1
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DETAILH5
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SCALE: 1 1/2" = 1'-0"
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#5 HOOP, 2" CLEAR OPENING 
TOP AND BOTTOM
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SPACING
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SCALE:1/16" = 1'-0"

DEMOLITION -OVERALL PLAN

1.COORDINATE ALL, LOCK OUT TAG OUT, DEMOLITION, AND 
EQUIPMENT REMOVAL ACTIVITIES WITH LADWP BEFORE
COMMENCING.

2.EXISTING (3) VERTICAL TURBINE PUMPS, SOUND 
ENCLOSURES, DISCHARGE PIPING, AND VALVES UP THROUGH 
AND INCLUDING 24" ISOLATION BUTTERFLY VALVES TO BE
REMOVED.

3.UPON REMOVAL, SUBCONTRACTOR TO NOTE CONDTION OF
EXISTING EQUIPMENT PADS, ANCHORAGE BOLTS, AND
ELECTRICAL INFRASTRUCTURE, AND NOTIFY DESIGN 
BUILDER.

4.EXISTING ANCHORAGE AT PUMP PADS TO BE CHECKED FOR
COMPATIBILITY WITH NEW PUMPS. CONTRACTOR TO 
CONFIRM FINAL DIRECTION FROM DESIGN BUILDER PRIOR TO
DEMOLISHING OF EXISTING EQUIPMENT PADS AND 
ANCHORAGE.
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EXISTING THRUST BLOCK

24" RW 24" RW 24" RW

PUMP 4
(SPARE)

PUMP 5
(SPARE)

PUMP 6
(SPARE)

BALBOA PUMP STATION

EXISTING THRUST BLOCK

EXISTING THRUST BLOCK

EXISTING THRUST BLOCK

EXISTING
THRUST BLOCK

EXISTING THRUST BLOCK

12" RW
BLOWOFF

54" RW

24" RW

FLOW METER VAULT

PUMP 1
PSP1

PUMP 2
PSP2

PUMP 3
PSP3

36" PURW TO
SURGE TANK

SEWER
CONNECTION
TO 96" AVORS

NOTE 3, TYP OF 3

NOTE 4,
TYP OF 3

EQUIPMENT PAD,
SEE NOTE 4 AND 5

  34"

  17"

  3
4

"

  1
7

"

1 1/8" DIA,
4 PLACES

37"x37"x1/2"
STL PLATE

GALVANIZED TO 
BE REMOVED

OPENING FOR PUMP

  29"⌀

EXISTING 1"x16" LG
BOLT WITH HEAVY
WASHER AND NUTS

SPARE PUMP 4 MOUNTING DETAIL

NOTE 3
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SCALE: 1/4" = 1'-0"D-06100-D-001

DEMOLITION - ENLARGED PLAN1
2' 4' 8'0'

1/4" = 1'-0"

1. COORDINATE ALL, LOCK OUT TAG OUT, DEMOLITION, AND 
EQUIPMENT REMOVAL ACTIVITIES WITH LADWP BEFORE
COMMENCING.

2. EXISTING (3) VERTICAL TURBINE PUMPS, SOUND 
ENCLOSURES, DISCHARGE PIPING, AND VALVES UP THROUGH 
AND INCLUDING 24" ISOLATION BUTTERFLY VALVES TO BE
REMOVED.

3. EXISTING SPARE PUMP COVER PLATE TO BE REMOVED, SEE
DETAIL.

4. UPON REMOVAL, SUBCONTRACTOR TO NOTE CONDTION OF
EXISTING EQUIPMENT PADS, ANCHORAGE BOLTS, AND
ELECTRICAL INFRASTRUCTURE, AND NOTIFY DESIGN 
BUILDER. EQUIPMENT PADS AND ANCHORAGE ARE TO BE
VERIFIED FOR SUITABILITY FOR REUSE.

5. DEMOLISH CONCRETE EQUIPMENT PADS AND PROTECT IN 
PLACE, VERTICAL REINFORCING DOWELS AT EQUIPMENT PAD
PERIMETER. EQUIPMENT PADS SHALL REMAIN UNTIL THE
EXISTING ANCHORAGE AND CONDITIONS HAVE BEEN 
ASSESSED PER NOTE 4, WHERE IT MAY BE DETERMINED
EQUIPMENT PADS CAN BE REUSED IN CURRENT CONDITIONS.
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PIPING DESIGNATION

ACTUATOR SYMBOLS

PROCESS MECHANICAL LEGEND AND NOTES

VALVE DESIGNATIONSVALVE SYMBOLSPIPE AND FITTING SYMBOLS

SELF-CONTAINED REGULATING VALVES

CONTROL VALVES

DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE SINGLE LINE DOUBLE LINE MANUAL VALVES AND CHECK VALVES

GENERIC PIPING NOTES

FLEXIBLE COUPLING

ELBOW UP

TEE UP

LATERAL UP

ELBOW DOWN

TEE DOWN

METAL BELLOWS EXP JOINT

ELASTOMER BELLOWS EXP JOINT

EXISTING PIPE

NEW PIPE

WELDED JOINT

GROOVED END JOINT

FLANGED JOINT

BELL & SPIGOT JOINT (LEADED)

HUB & SPIGOT JOINT

(RUBBER GASKET)

BALL JOINT

EXISTING PIPE TO BE ABANDONED

GROOVED END ADAPTER FLANGE

EXISTING PIPE TO BE REMOVED

FLANGED COUPLING ADAPTER

ADAPTER SIDE

LATERAL DOWN

CONCENTRIC REDUCER

ECCENTRIC REDUCER

UNION

REDUCING BUSHING

CAP

ANCHOR

ELBOW, 90 DEGREE

CROSS

TEE

ELBOW, 45 DEGREE

LATERAL

GATE

BUTTERFLY

GLOBE

BALL

ECCENTRIC PLUG

PLUG OR COCK

NEEDLE

DIAPHRAGM

PINCH

WAFER CHECK

X = NO. IN SPECS

SAMPLE

PRESSURE RELIEF

AIR AND/OR VACUUM RELEASE

HOSE VALVE (HV- X) OR (V-X)

KNIFE GATE

INDICATED FLOW PATTERN.

ARROWS INDICATE FLOW PATTERN.
SEATING PORTS ARE IMPLIED BY

MULTI-PORT VALVE,

ELECTRIC MOTOR

PNEUMATIC CYLINDER

PNEUMATIC DIAPHRAGM HYDRAULIC

MANUAL

SOLENOID

ELECTRO HYDRAULIC

OR

OR

OR

OR

OR

OR

PRESSURE CONTROL (INTERNAL PILOT)

PRESSURE  CONTROL (EXTERNAL PILOT)

MECHANICAL JOINT &
PROPRIETARY RESTRAINED 
JOINT

NORMALLY 
OPEN

NORMALLY
CLOSED

OR

OR

OR

OR

SWING CHECK

BACKFLOW
PREVENTER

M

H

E/H

S

S

VALVE DESIGNATION

VALVE TYPE, SEE
SPECIFICATION 40 27 02 - PROCESS VALVES AND OPERATORS

M

FV

10000

NOTE:

SEE I&C LEGENDS FOR FURTHER DEFINITIONS AND ACTUATOR TYPES.

PRESSURE REGULATING VALVE

      V 514

SERVICE, SEE 
DRAWINGS
FOR PIPING SCHEDULEPIPE DIAMETER

24" PURW

24" PURW

EXAMPLE:

NOTES:

1. ONLY FLANGED END CONNECTIONS ARE SHOWN HERE FOR DOUBLE LINE FITTINGS.
FITTINGS WITH OTHER END PATTERNS ARE SHOWN SIMILARLY ON THE 
CONSTRUCTION DRAWINGS. ALSO SEE PIPING SPECIFICATIONS.

2. SYMBOLS SHOWN HERE FOR SINGLE LINE FITTINGS ARE GENERIC ONLY. REFER TO
PIPING SPECIFICATIONS FOR SPECIFIC END CONNECTIONS FOR SINGLE LINE PIPE 
AND FITTINGS.

3. EXISTING PIPE AND EQUIPMENT IS SHOWN LIGHT-LINED AND/OR SCREENED AND IS
NOTED AS EXISTING. NEW PIPING AND EQUIPMENT IS SHOWN HEAVY-LINED.

REGULATED SIDE

REGULATED SIDE

1. COMPONENTS AND PANELS SHOWN WITH A SINGLE ASTERISK (*) ARE SUPPLIED AS
PART OF A VENDOR PACKAGE.

2. LAY PIPE TO UNIFORM GRADE BETWEEN INDICATED ELEVATION POINTS.

3. SIZE OF FITTINGS SHOWN ON DRAWINGS SHALL CORRESPOND TO ADJACENT
STRAIGHT RUN OF PIPE, UNLESS OTHERWISE INDICATED.  TYPE OF JOINT AND
FITTING MATERIAL SHALL BE THE SAME AS SHOWN FOR ADJACENT STRAIGHT RUN
OF PIPE.

4. LOCATION AND NUMBER OF PIPE HANGERS AND PIPE SUPPORTS SHOWN ON PIPES
REQUIRED TO BE DESIGNED BY SUBCONTRACTOR (AS SPECIFIED IN 40 05 15 PIPING
SUPPORT SYSTEMS) ARE ONLY APPROXIMATE.  SUBCONTRACTOR SHALL DESIGN
SUPPORTS AS SPECIFIED.

5. ALL JOINTS SHALL BE WATERTIGHT.  WALL PIPES SHALL BE  USED WHEREVER PIPING
PASSES FROM A STRUCTURE TO BACKFILL.

6. ALL FLEXIBLE CONNECTORS AND COUPLING ADAPTERS SHALL BE PROVIDED WITH
THRUST PROTECTION AS SPECIFIED, UNLESS OTHERWISE NOTED.  THRUST
PROTECTION SHALL BE  ADEQUATE FOR TEST PRESSURES SPECIFIED.

7. SYMBOLS, LEGENDS, AND PIPE USE IDENTIFICATIONS SHOWN SHALL BE FOLLOWED
THROUGHOUT THE DRAWINGS, WHEREVER APPLICABLE.  NOT ALL OF THE VARIOUS
PIPING COMPONENTS ARE NECESSARILY USED IN THE PROJECT.

8. ALL BURIED PIPING SPECIFIED TO BE PRESSURE TESTED, EXCEPT FLANGED,
WELDED, OR SCREWED PIPING, SHALL BE PROVIDED WITH THRUST PROTECTION AS
SPECIFIED, UNLESS OTHERWISE NOTED.

9. NUMBER AND LOCATION OF UNIONS SHOWN ON DRAWINGS IS ONLY APPROXIMATE.
PROVIDE ALL UNIONS NECESSARY TO FACILITATE CONVENIENT REMOVAL OF
VALVES AND MECHANICAL EQUIPMENT.

10. WHERE A GROOVED END COUPLING IS SHOWN, IT SHALL BE THE RIGID JOINT TYPE,
UNLESS OTHERWISE SPECIFIED.  WHERE A FLANGED COUPLING ADAPTER IS SHOWN,
A STANDARD FLANGE SHALL BE JOINED TO THE COUPLING ADAPTER.

PRV

10711 ASSIGNED INSTRUMENT LOOP NUMBER

FV  = FLOW VALVE (OPEN CLOSE)
FCV = FLOW CONTROL VALVE 
(MODULATING)ASSIGNED INSTRUMENT LOOP NUMBER

SEATED PORT
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SEPULVEDA
BASIN

OUTLET 1

TO VALLEY
GENETRATING
STATION

TO HANSEN
GOLF COURSE

710

700

690

720

910

920

930

940

950

960

970

980

990

1000

1100

1200

HANSEN SPREADING
GROUNDS

965.32

963.04

967.51

964.36

962.90

962.54

963.10

962.78

958.19

955.87

960.15

957.27 956.30

955.45

956.75

956.03

965.32

961.30

967.51

962.62

NOTE 2

AV CLOSE EL 971.9

STOP BPS EL 970.9

RESTART BPS EL 965.9

OPEN POTABLE WATER 
EL 957.9

MIN LEVEL EL 949.9

INV EL 953.83

MAX WSE 951.76

WEIR STRUCTURE

WEIR EL 962.0

TOW EL 966.0

BALBOA PUMP STATION TO HANSEN TANK 
AND HANSEN SPREADING GROUNDS OUTLET 1

AIR GAP

WEIR EL 701.5 / 703.8

MAX WSE 701.5 / 703.8
MIN WSE 696.5 / 698.8

MAX WSE 699.29 / 701.59

CCT SOUTH 
CHANNEL

CCT EFFLUENT WEIR EL 
698.5 / 700.8

BALBOA PUMP STATION

  
701.5

696.5

698.5

699.29

701.5

NOTE 1

981.10

973.02

995.93

984.74

NAVD 88

978.80

970.72

993.63

982.44

DCT 
LOCAL 
DATUM

NOTE 1

EL AND WSE RELATIVE 
TO NAVD 88

EL AND WSE RELATIVE 
TO DCT LOCAL DATUM

HANSEN
TANK

®

P
L

O
T

 D
A

T
E

/T
IM

E
:

F
IL

E
N

A
M

E
:

NOTES

A

B

C

H

G

E

D

F

K

1 2 1211109876543 1716151413

DRAWING NUMBER

CITY OF LOS ANGELES

DEPARTMENT OF WATER AND POWER

APPROVEDDATEScale

Recommended

Checked By

Drawn By

Last Update

Stamp

Designer

Approved
REFERENCES

File Name

As to Design

As to Operation

DescriptionDateNumber Initials

REVISIONS

DATE

WATER SYSTEM

J

As to Distribution

Senior Assistant GM of Water

SGRIEBEL 08/07/2026

BPS BORDER.DWG

AS SHOWN

08/07/2026

08/07/2026

08/07/2026

08/07/2026

90%DESIGN
NOT FOR CONSTRUCTION

1 2 1211109876543 1716151413

A

B

C

H

G

E

D

F

K

J

A
u

to
d
e

s
k
 D

o
c
s
:/
/U

S
 C

A
_
D

B
D

C
T

E
Q

2
_
C

it
y
 o

f  
L
A

_
T

ill
m

a
n
 A

W
E

B
/D

_
B

A
L
_
M

D
_
D

P
8
0

1
.r

v
t

8
/5

/2
0
2
6
 7

:0
4
:2

3
 A

M

D-06100-M-002

N VASTINE

G MCFARLAND

S GORIS

N AMEDO
BALBOA PUMP STATION IMPROVEMENTS

GROUNDWATER REPLENISHMENT PROJECT

HYDRAULIC PROFILE - 1

D
-0

6
1
0

0
-M

-0
0

2

4

32.3

[50]

(22,440) 

5,000 4,166 13,274 962.62 MAX HANSEN TANK AND SEPULVEDA FLOW. MAX BPS FLOW.

3

32.3

[50]

(22,440) 

100 100 22,240 967.51
MIN HANSEN TANK AND SEPULVEDA FLOW. MAX BPS FLOW. MAX HANSEN

TANK LEVEL WHEN FLOWING TO OUTLET 1. MAX FLOW TO OUTLET 1.

2

24

[37]

(16,666) 

5,000 4,166 7,500 961.30
MAX HANSEN TANK AND SEPULVEDA FLOW. MIN HANSEN TANK LEVEL WHEN

FLOWING TO OUTLET 1

1

24

[37]

(16,666) 

100 100 16,466 965.32 MIN HANSEN TANK AND SEPULVEDA FLOW.

MGD - [cfs] - (gpm) gpm gpm gpm ft

SCENARIO

NUMBER
LINE TYPE

BALBOA PS FLOW
HANSEN TANK

OUTLET FLOW

SEPULVEDA

OUTLET FLOW

SPREADING

GROUNDS FLOW

HANSEN

TANK WSE
NOTES

1. BALBOA PUMP STATION EL AND WSE ARE SHOWN IN TERMS 
OF DCT LOCAL DATUM. ALL DOWNSTREAM EL AND WSE ARE 
SHOWN IN TERMS OF NAVD 88. CORRECTION FACTOR FOR 
DCT LOCAL DATUM = NAVD88 - 2.30 FT. REFER TO SHEET 
XXX FOR SURVEY CONTROL STATEMENTS. 

2. FLOW TO SEPULVEDA BASIN WAS ASSUMED TO 
VARY BETWEEN 100 AND 4,166 GPM. FLOW FROM 
HANSEN TANK WAS ASSUMED TO VARY BETWEEN 
100 AND 5,000 GPM.

3. ALL HYDRAULIC SCENARIOS ASSUME ONLY ONE 
OUTLET AT HANSEN SPREADING GROUNDS IS 
ONLINE AT A TIME. SYSTEM HYDRAULICS DICTATE 
THE FLOW SPLIT BETWEEN THE HANSEN TANK AND 
THE ONLINE OUTLET AT THE SPREADING GROUNDS.

- -

Jacobs

sgriebel
Textbox w/ Leader
remove dash TYP



SEPULVEDA
BASIN

OUTLET 2

AIR GAP

TO HANSEN
GOLF COURSE

710

700

690

720

910

920

930

940

950

960

970

980

990

1000

1100

1200

HANSEN SPREADING
GROUNDS

WEIR EL 701.5 / 703.8

MAX WSE 701.5 / 703.8
MIN WSE 696.5 / 698.8

MAX WSE 699.29 / 701.59

CCT SOUTH 
CHANNEL

CCT EFFLUENT WEIR EL 
698.5 / 700.8

INV EL 936.5

MAX WSE 933.76

BALBOA PUMP STATION TO HANSEN TANK 
AND HANSEN SPREADING GROUNDS OUTLET 2

981.10

973.02

981.97

973.68

965.32

963.04

965.45

963.12

938.45

937.45

938.47

937.83

965.32

961.30

965.45

961.37 WEIR STRUCTURE

BALBOA PUMP STATION

NAVD 88

978.80

970.72

979.67

971.38

DCT 
LOCAL 
DATUM

NOTE 1

  
701.5

696.5

698.5

699.29

701.5

NOTE 1

AV CLOSE EL 971.9

STOP BPS EL 970.9

RESTART BPS EL 965.9

OPEN POTABLE WATER 
EL 957.9

MIN LEVEL EL 949.9

EL AND WSE RELATIVE 
TO NAVD 88

EL AND WSE RELATIVE 
TO DCT LOCAL DATUM

962.90

962.54

962.92

962.55

952.25

940.88

952.92

941.22

WEIR EL 962.0

TOW EL 966.0

TO VALLEY
GENETRATING
STATION

NOTE 2

HANSEN
TANK
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N VASTINE

G MCFARLAND

S GORIS

N AMEDO
BALBOA PUMP STATION IMPROVEMENTS

GROUNDWATER REPLENISHMENT PROJECT

HYDRAULIC PROFILE - 2

D
-0

6
1
0

0
-M

-0
0

3

1. BALBOA PUMP STATION EL AND WSE ARE SHOWN IN TERMS 
OF DCT LOCAL DATUM. ALL DOWNSTREAM EL AND WSE ARE 
SHOWN IN TERMS OF NAVD 88. CORRECTION FACTOR FOR 
DCT LOCAL DATUM = NAVD88 - 2.30 FT. REFER TO SHEET 
XXX FOR SURVEY CONTROL STATEMENTS. 

2. FLOW TO SEPULVEDA BASIN WAS ASSUMED TO 
VARY BETWEEN 100 AND 4,166 GPM. FLOW FROM 
HANSEN TANK WAS ASSUMED TO VARY BETWEEN 
100 AND 5,000 GPM.

3. ALL HYDRAULIC SCENARIOS ASSUME ONLY ONE 
OUTLET AT HANSEN SPREADING GROUNDS IS 
ONLINE AT A TIME. SYSTEM HYDRAULICS DICTATE 
THE FLOW SPLIT BETWEEN THE HANSEN TANK AND 
THE ONLINE OUTLET AT THE SPREADING GROUNDS.

4

24.5

[38]

(17,057) 

5,000 4,166 7,891 961.37
MAX HANSEN TANK AND SEPULVEDA FLOW. MAX BPS FLOW TO OUTLET 2

WHILE MAINTAINING PASSIVE CONTROL AT THE WEIR STRUCTURE.

3

24.5

[38]

(17,057) 

100 100 16,857 965.45

MIN HANSEN TANK AND SEPULVEDA FLOW. MAX BPS FLOW TO OUTLET 2

WHILE MAINTAINING PASSIVE CONTROL AT THE WEIR STRUCTURE. MAX

HANSEN TANK LEVEL WHEN FLOWING TO OUTLET 2. MAX FLOW TO OUTLET 2.

2

24

[37]

(16,666) 

5,000 4,166 7,500 961.30
MAX HANSEN TANK AND SEPULVEDA FLOW. MIN HANSEN TANK LEVEL WHEN

FLOWING TO OUTLET 2.

1

24

[37]

(16,666) 

100 100 16,466 965.32 MIN HANSEN TANK AND SEPULVEDA FLOW.

MGD - [cfs] - (gpm) gpm gpm gpm ft

SCENARIO

NUMBER
LINE TYPE

BALBOA PS FLOW
HANSEN TANK

OUTLET FLOW

SEPULVEDA

OUTLET FLOW

SPREADING

GROUNDS FLOW

HANSEN

TANK WSE
NOTES

L

Jacobs



BALBOA PUMP
STATION SURGE

TANK PST1

ELECTRICAL
BUILDING

NORTH
EFFLUENT
CHANNEL

EFFLUENT AND
BALBOA CHANNEL
AIR GAP

PURIFIED WATER
FROM AWPF

EXISTING BALBOA
PUMP STATION

CHANNEL

PURIFIED WATER TO
HANSEN SPREADING
GROUNDS

EXISTING
IRRIGATION LINE

VALVE
VAULT

FLOW
METER
VAULT

BALBOA 
PUMP STATION

D-06100-M-010

1

SEWER
CONNECTION
TO 96" AVORS

NOTE 2

LSL

PSLSL1

BAFFLE WALL,
SEE 1/S-002

LIT

PSLIT1

LE

D-06100-M-031

F1

FLOW

PSLE2

LIT

PSLIT2

NOTE 3

LE

VT2V1

VT2V2

FE

FE
VT1FE2

VT1FE1

NOTE 2

PSH
VT1PS1
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N AMEDO

G MCFARLAND

S GORIS

N AMEDO
BALBOA PUMP STATION IMPROVEMENTS

GROUNDWATER REPLENISHMENT PROJECT

OVERALL PLAN

D
-0

6
1
0

0
-M

-0
0

5

8' 16' 32'0'

1/16" = 1'-0"

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

OVERALL PLAN

1. REFER TO EAST VALLEY RECYCLING WATER PROJECT
RECORD DRAWINGS D4972 FOR FURTHER INFORMATION
RELATED TO EXISTING INFRASTRUCTURE.

2. SLAB NOT SHOWN FOR CLARITY.

3. SEE DRAWING E-104 FOR PSLIT2 LOCATION WITHIN PLC
CABINET PSPLC.
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PSP3CARV

PSP3ZSC

24"  PURW

PI

PSP6

BALBOA PUMP 6

CARV

PSP6ZSC

PSP5

BALBOA PUMP 5

PI

D-06100-M-020

B

CARV

16"  PURW

24"  PURW

36" PURW TO
SURGE
TANK

SEWER
CONNECTION
TO 96" AVORS

EXISTING THRUST BLOCK

EXISTING THRUST BLOCK

EXISTING THRUST BLOCK

EXISTING THRUST BLOCK

12" RW BLOWOFF

D-06100-M-020

C

FE

ZS

PSP6CARV

PSP6PI

PSP5PI

PSP5CARV

PSP5ZSC

ZS

PSP5FE

CARV

PSP3

BALBOA PUMP 3

PSP2

BALBOA PUMP 2

PSP1

BALBOA PUMP 1

ZS

PI

PSP3PI

ZS

PSP2ZSC

CARV
PSP2CARV

PI

PSP2PI

ZS

PSP1ZSC

CARV

PSP1CARV

PI

PSP1PI

24"  PURW

18"  PURW

24"  PURW

PSH

PSP6PSH

PSH

PSP5PSH

PSH

PSP1PSH

PSH

PSP3PSH

PSH
PSP2PSH

PSLE2

LE

VALVE TO BE
INSTALLED SO
SHAFTS ARE
HORIZONTAL,
AND HANDWHEELS
ORIENTED AS
SHOWN, TYP OF 5

D-06100-M-031

A1

PSP6CV

(BELOW)

PSP6V2
PSP6V1

18"  PURW

PSP3CV

PSP3V2
PSP3V1

(BELOW)

18"  PURW

PSP2CV

(BELOW)

PSP2V2

PSP2V1

PSP1V2
PSP1V1

PSP1CV

PSP1CV

(BELOW)

PSP5V2
PSP5V1

(BELOW)

PSP5CV

24"  PURW

18"  PURW

TYP

D-06100-M-031

F7

PSP5V4
PSP6V4

PSP1V4
PSP2V4

PSP3V4
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ENLARGED PLAN

D
-0

6
1
0

0
-M

-0
1

0

2' 4' 8'0'

1/4" = 1'-0"
SCALE: 1/4" = 1'-0"D-06100-M-005

ENLARGED PLAN1

1. REFER TO EAST VALLEY RECYCLING WATER PROJECT
RECORD DRAWINGS D4972 FOR FURTHER INFORMATION
RELATED TO EXISTING INFRASTRUCTURE.

2. PSP1, PSP2, PSP3 AND PSP6 ARE IDENTICAL 1000HP PUMPS.

3. PSP5 IS A 500HP PUMP.

PIPE SCHEDULE

SERVICE PURIFIED WATER

FLOW STREAM PURW

EXPOSURE EXPOSED OUTDOORS

SIZE 4" THRU 24"

PIPE MATERIAL CARBON STEEL

SPEC SECTION 40 27 00.03

JOINT TYPE WELDED, THREADED 
AND FLANGED

<4"

STAINLESS STEEL

40 27 00.08

THREADED

DESIGN PRESSURE 125 PSI

TEST PRESSURE HYDROSTATIC TO 275 PSI

PIPE LABEL COLOR PURPLE

PIPE COATING

HIGH BUILD EPOXY: 
SYSTEM NO. 4 
PER SPECIFICATION 
09 90 00

PIPE LINING CEMENT MORTAR

REFERENCE SPECIFICATIONS 40 27 00 - PROCESS
PIPING GENERAL, 40 27 00.03 - CARBON STEEL PIPE
AND FITTINGS DATA SHEET, AND 40 27 00.08 - STAINLESS
STEEL PIPE AND FITTINGS DATA SHEET FOR FURTHER DETAIL.
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T.O. FOUNDATION
690.00

PSP5

BALBOA PUMP 5

PI

CARV

16"  PURW
24"  PURW

EXISTING ROAD

CL EL 711.00

BALBOA
PUMP

STATION
CHANNEL

FLOW
CONDITIONING
BASKET

54"  PURW

CL EL 695.50

EXISTING 
THRUST BLOCK

PSP5PI

PSP5CARV

ZS

PSP5ZSC
MAX WSE 701.50

MIN WSE 696.50

NOTE 2

PSH

PSP5PSH

D-06100-M-031

A1
D-06100-M-031

A1

24"x16" RDCR

FE

PSP5FE

RESTRAINED
DISMANTLING
JOINT

PSP5CV

PSP5V2

PSP5V1

PSP5V3

D-06100-M-030

F11

INLET BELL EL 691.25

MIN SUBMERGENCE EL 693.75

3
 1

/2
"

EL 709.20

EL 711.00

SEAT SIDE, TYP

SHAFT HORIZONTAL, TYP

T.O. FOUNDATION
690.00

PSP6

BALBOA PUMP 6

PI

CARV

ZS

24"  PURW

BALBOA
PUMP 

STATION
CHANNEL

CL EL 695.50

EXISTING THRUST BLOCK

EXISTING ROAD

CL EL 711.00

PSP6PI

PSP6CARV

PSP6ZSC

MAX WSE 701.50

MIN WSE 696.50

NOTE 2

D-06100-M-030

F6

D-06100-M-030

A6

D-06100-M-030

A1

D-06100-M-030

F1

RESTRAINED
DISMANTLING
JOINT

PSH

PSP6PSH

18"  PURW

FLOW CONDITIONING BASKET

D-06100-M-031

A1

D-06100-M-031

A1

TYP

PSP6CV

PSP6V1

PSP6V2

INLET BELL EL 691.33

MIN SUBMERGENCE EL 695.17

4
"

EL 709.20

EL 711.00

SEAT SIDE, TYP

SHAFT HORIZONTAL, TYP
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WEST SECTIONS

D
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6
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-0
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0

SCALE: 1/4" = 1'-0"D-06100-M-010

SECTIONB

1. REFERENCE PUMP SPECIFICATION 44 42 56.03 - VERTICAL
TURBINE PUMPS FOR MORE DETAIL.

SCALE: 1/4" = 1'-0"D-06100-M-010

SECTIONC

PSP1, PSP2, PSP3, PSP6PSP5
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SUBMIT FINAL DESIGN AND CALCULATIONS FOR SUPPORT AND
ANCHORAGE AS SPECIFIED.

NOTES:

18"

24"

4"

4"

DIMENSION TABLE

PIPE
SIZE

"A"
MINIMUM
NOMINAL
PIPE SIZE

1.

PRE-ENGINEERED
U-BOLT

16" THRU 24" PIPE

PRE-ENGINEERED
PIPE SUPPORT

SIZE AS REQUIRED
BY CALCULATIONS,

STANDARD WALL
PIPE MINIMUM

STANDARD
PIPE FLANGE

MINIMUM 1 1/2"
NON-SHRINK

GROUT

CONCRETE ANCHORS,
SIZE AND NUMBER

AS REQUIRED BY
CALCULATION

"A"

16" 4"

REFERENCE SPECIFICATION 40 05 15 - PIPING SUPPORT
SYSTEMS FOR MORE DETAIL.

2.

  34"

  17"

  3
4

"

  1
7

"

4 PLACESSOLE PLATE
SUPPLIED BY

THE PUMP
MANUFACTURER

  29"⌀

PUMP SOLE PLATE
ANCHORS. REFER
TO STRUCTURAL
DRAWINGS

PUMP MOUNTING DETAIL

EXISTING HOLE
WITHIN PUMP PAD

PI

THREAD-O-LET

1/2" V307

PSH

1/2" V307

316 STAINLESS
PER 40 27 00.08

CARBON STEEL
PER 40 27 00.03

4" V130

WELD O LET

PIPE

4" V743

4" VENT

D-06100-M-031

A1

SURGE CHECK VALVE

3" VENT

3" V742

3" V307

THREAD O LET

PIPE

316 STAINLESS
PER 40 27 00.08

CARBON STEEL
PER 40 27 00.03

3" MNPTxFNPT DIELECTRIC
UNION CLASS 3000 (CARBON
STEEL x 316 STAINLESS STEEL)

®

P
L

O
T

 D
A

T
E

/T
IM

E
:

F
IL

E
N

A
M

E
:

NOTES

A

B

C

H

G

E

D

F

K

1 2 1211109876543 1716151413

DRAWING NUMBER

CITY OF LOS ANGELES

DEPARTMENT OF WATER AND POWER

APPROVEDDATEScale

Recommended

Checked By

Drawn By

Last Update

Stamp

Designer

Approved
REFERENCES

File Name

As to Design

As to Operation

DescriptionDateNumber Initials

REVISIONS

DATE

WATER SYSTEM

J

As to Distribution

Senior Assistant GM of Water

SGRIEBEL 08/07/2026

BPS BORDER.DWG

AS SHOWN

08/07/2026

08/07/2026

08/07/2026

08/07/2026

90%DESIGN
NOT FOR CONSTRUCTION

1 2 1211109876543 1716151413

A

B

C

H

G

E

D

F

K

J

A
u

to
d
e

s
k
 D

o
c
s
:/
/U

S
 C

A
_
D

B
D

C
T

E
Q

2
_
C

it
y
 o

f  
L
A

_
T

ill
m

a
n
 A

W
E

B
/D

_
B

A
L
_
M

D
_
D

P
8
0

1
.r

v
t

8
/5

/2
0
2
6
 7

:0
4
:2

8
 A

M

D-06100-M-030

N AMEDO

G MCFARLAND

S GORIS

N AMEDO
BALBOA PUMP STATION IMPROVEMENTS

GROUNDWATER REPLENISHMENT PROJECT

DETAILS

D
-0

6
1
0

0
-M

-0
3

0

1. FINAL DIMENSION TO BE CONFIRMED BY PUMP 
MANUFACTURER.

2. TO BE CONFIRMED BY PUMP MANUFACTURER'S REQUIRED
MINIMUM SUBMERGENCE AND NSPHR.

3. REFER TO EAST VALLEY RECYCLING WATER PROJECT 
RECORD DRAWINGS D4972 FOR FURTHER INFORMATION
RELATED TO EXISTING INFRASTRUCTURE.

4. EXISTING PUMP ANCHORAGE TO BE VERIFIED WITH PUMP
VENDOR SELECTED. NOTIFY DESIGN BUILDER IF EXISTING
ANCHORS DO NOT WORK DURING ANCHORAGE CALCULATIONS
AS REQUIRED BY PROJECT SPECIFICATIONS.

5. EXISTING ANCHORAGE AT PUMP PADS TO BE CHECKED FOR
COMPATIBILITY WITH NEW PUMPS. CONTRACTOR TO 
CONFIRM FINAL DIRECTION FROM DESIGN BUILDER PRIOR TO
DEMOLISHING OF EXISTING EQUIPMENT PADS AND 
ANCHORAGE.

SCALE: NTS D-06100-M-020

SADDLE SUPPORTF1

SCALE: NTS D-06100-M-020

DISCHARGE HEAD MOUNTING DETAILA1

SCALE: NTS D-06100-M-020

PRESSURE GAUGE AND SWITCH DETAILF6

SCALE: NTS D-06100-M-020

4" AIR RELEASE VALVE DETAILA6

NOTES:
1. ALL PIPE AND FLANGES TO BE CARBON STEEL PER 40 27 00.03

2. DETAIL USED AT PSP1, PSP2, PSP3, AND PSP6.

SCALE: NTS D-06100-M-020

3" AIR RELEASE VALVE DETAILF11

NOTE:
1. WHERE EQUIPMENT PAD IS NOT REUSED AND IS

DEMOLISHED, SEE DETAIL A11 ON D-06100-S-013.
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NOTES:

1. SHOWN ON DRAWINGS.

2. SEE INSTRUMENT DATA SHEET
FOR ACTION LEVEL/ SET POINT.

3. ENSURE CABLE HAS SLACK AND
STAINLESS ANCHOR CANLE IS
SUPPORTING THE FLOATS AND
WEIGHT.

4. STAINLESS ANCHOR CABLE
LENGTH SHOULD ENSURE THE
ANCHOR WEIGHT REACHES THE
FLOOR, BUT SHOULD REMAIN
TAUGHT.

EXISTING HATCH

L BRACKET
CONDUIT LB
CONNECTOR

CONDUIT MOUNTED
UNDER SLAB

WATERTIGHT SEAL

FLOAT CABLE

FLOAT SWITCH

PSLSL1

316 SS CABLE
CLAMP, TYP

ANCHOR CABLE,
316 STAINLESS

CABLE CLAMP

EXISTING SLAB

ANCHOR WEIGHT
(NOTE 4)

THE PIPE COATING ON EACH SIDE OF THE INSULATED FLANGE SHALL BE THE SAME
IN TYPE, THICKNESS, AND QUALITY UP TO THE BACK SIDE OF THE RESPECTIVE
FLANGE.

THE LINING ON THE PIPE SHALL BE THE SAME IN TYPE, THICKNESS, AND QUALITY UP
TO THE INSULATED FLANGE JOINT.

COAT JOINTS AS SPECIFIED AFTER INSTALLATION.

NOTES:

1.

2.

3.

ID FINISHED PIPE

OVERSIZED FLANGE
HOLES PER AWWA C207

PIPE LINING UP TO THE
GROOVE BETWEEN THE
FLANGES, SEE NOTE 2

PIPE COATING UP TO
BACK OF FLANGE.
SEE NOTE 1

FIELD COATING,
SEE NOTE 3

FULL FACE 
INSULATING
GASKET

INSULATING SLEEVE

HEAVY HEX NUT (TYP)

STUD BOLT

INSULATING  
WASHER (TYP) 

STEEL WASHER, 2
PER FLANGE BOLT

CRITICAL AIR GAP AT EACH
END OF SLEEVE, MIN 1/16
INCH, MAX ONE HALF THE
THICKNESS OF WASHER

REFER TO DETAIL 9 FOR TAPPED FLANGES AT VALVES/4.

EXISTING 1"x16" 
LONG BOLT WITH HEAVY 
WASHER AND NUTS

1/2" 316 STAINLESS PLATE
WITH BOLT PATTERN TO
MATCH EXISTING ANCHOR
BOLTS 

36" MAX, 12" MINIMUM

RUN MANUFACTURER
SUPPLIED CABLE IN
LIQUID TIGHT FLEXIBLE
CONDUIT TO JUNCTION
BOX

EXISTING SPARE
PUMP PEDESTAL

EXTENSION
PIPE 316 SST

PIPE CONTINUOUSLY
WELDED TO PLATE
BOTH SIDES

NEOPRENE GASKET

DRILL AND TAP TO
SUIT INSTRUMENT
REQUIREMENTS

8" 316 SST PIPE,
CENTERED ON PLATE

EXISTING OPENING
IN EQUIPMENT PAD
AND SLAB

  4 3/4"
PSLE2

 

2" MINIMUM FACE
OF LEVEL SENSOR
TO BOTTOM OF PIPE

BOLT

  

CRITICAL AIR GAP AT EACH
END OF SLEEVE, MIN 1/16",
MAX ONE HALF THE THICKNESS
OF WASHER

INSULATING SLEEVE

INSULATING GASKET

TAPPED (THREADED)
HOLE IN VALVE FLANGE, TYP

VALVE FLANGE PIPE FLANGE

STEEL WASHER

INSULATING
WASHER

OVERSIZED FLANGE
HOLE PER AWWA C207
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SCALE: NTS

FLOAT SWITCH - WEIGHTED CABLEF1

D-06100-M-005

SCALE: NTS

INSULATED FLANGE DETAILA1

SCALE: NTS D-06100-M-010

ULTRASONIC LEVEL ELEMENT INSTALLATION -
EXTENDED ELEMENT / PIPE SPOOL MOUNTF7

SCALE: NTS

INSULATED BOLTS AT TAPPED VALVE FLANGESA7

NOTES:

1. COAT COMPLETED JOINT AS SPECIFIED AFTER INSULATION.

D-06100-M-010, D-06100-M-020
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FIRE ALARM CONTROL PANEL

MANUAL PULL STATION

HEAT DETECTOR

HORN & STROBE

CONTROL LOGIC/INTERLOCK

SURGE PROTECTIVE DEVICE

TIME CLOCK CONTROLLER

THERMOSTAT

PRESSURE SWITCH

LIMIT SWITCH

N O MOMENTARY CONTACT PUSH BUTTON

N C MOMENTARY CONTACT PUSH BUTTON

N O CONTACT

N C CONTACT

SOLENOID VALVE

TEMPERATURE SWITCH

SURGE PROTECTIVE DEVICE

A-AUTOMATIC, O-OFF
H-HAND, M-MANUAL, R-REMOTE, L-LOCAL,
3-POSITION SELECTOR SWITCH:

THERMAL OVERLOAD RELAY CONTACTS

INDICATES CONTROL RELAY OR
MOTOR STARTER COIL

SOFT START, REDUCED VOLTAGE, MOTOR STARTER
"SOLID STATE MOTOR STARTER" FACP

M

H

INDICATING LIGHT, PUSH TO TEST TYPE

INDUCTION MOTOR, 3 PHASE, NUMBER DENOTES HP

A=AMBER, R=RED, W=WHITE, B=BLUE, G=GREEN

AUTOMATIC TRANSFER SWITCH

ATS

LENS COLOR CODE:R

5

H

TC

T

I

PT(CPT) POTENTIAL TRANSFORMER (PT), OR CONTROL

MAGNETIC MOTOR STARTER FVNR, 3 POLE

PRIMARY AND SOLIDLY GROUNDED STAR
POWER TRANSFORMER, DELTA CONNECTED

NUMBER DENOTES NEMA SIZE

VARIABLE FREQUENCY DRIVE

OR 1

POWER TRANSFORMER(CPT)

CONNECT SECONDARY

1

R OR CR

SPD

C
MS

R

T OR TD

3-POLE UNLESS OTHERWISE NOTED

CURRENT TRANSFORMER 300 TO 5A RATIO

GROUND CONNECTION

300/5

FUSE, 60A

DISCONNECT SWITCH, 60A

60AF

60A

OL'S

HEATER

X00

AH
0

3-POLE UNLESS OTHERWISE NOTED

800AF DRAW-OUT TYPE

3P, 3 CT'S
STATE TRIP ELECTRONICS,
CIRCUIT BREAKER WITH SOLID

SST

CIRCUIT BREAKER

CIRCUIT BREAKER
800A FRAME, 600A TRIP

600AT

800AF
600AT

SPD

ELECTRICAL DIAGRAM LEGEND
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NOTE:
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SCALE:
ENLARGED BALBOA ELECTRICAL ROOM DEMOLITION PLAN
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PANEL P1

BALBOA PUMP 1 VFD
(CAP AND ABANDON CONDUIT STUBS)

BALBOA PUMP 2 VFD
(CAP AND ABANDON CONDUIT STUBS)

BALBOA PUMP 3 VFD
(CAP AND ABANDON CONDUIT STUBS)

HVAC CONTROLLER

50KVA TRANSFORMER

COMM. CABINET PLC CABINET

UPS

SWGR - BALBOA PS

LEGEND:

DEMOLITION
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ENLARGED BALBOA ELECTRICAL ROOM

FLOWMETER
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AIR COMPRESSOR
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BALBOA PUMP STATION
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SCALE:
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SURGE TANK

BALBOA ELECTRICAL ROOM

BALBOA PUMP STATION
SURGE TANK

E
V

E
V

E
V

400KVA
XFMR

MAIN METER PULL

04' 4' 8'

1
4" = 1'-0"

BAL PUMP VFD 6
PSVFD6

BAL PUMP VFD 2
PSVFD2

HVAC CONTROLLER

COMM. CABINET

FLOWMETER
CONSOLE

UPS

PANEL UPS P2
AIR COMPRESSOR

BAL PUMP VFD 3
PSVFD3

BAL PUMP VFD 5
PSVFD5

PB4
4160V

PB5
120/240/480V

PB6
CONTROLS

SURGE TANK PANEL

SCALE:
1

E-102 1/4" = 1'-0"
ENLARGED BALBOA ELECTRICAL ROOM PLAN

PANEL P1

50KVA TRANSFORMER

(E) PLC CABINET
PSPLC

PSP1

PSL1
PANEL L1

GROUND WELL (TYP)PSMS
SWGR - BALBOA PS

PSUPSP2

LIT
PSLIT2

BAL PUMP VFD 1
PSVFD1

SUBCONTRACTOR TO VERIFY LOCATION OF EXISTING GROUND RING. EXISTING GROUND RING SHOWN ON THE DRAWINGS
ARE BASED ON AVAILABLE RECORD DOCUMENTS. PROVIDE GROUNDING POINTS TO EXISTING GROUND RING. TYPICAL
FOR ALL NEW ELECTRICAL EQUIPMENT.

REFER TO CABLE AND CONDUIT SCHEDULE FOR CONDUIT ROUTING FROM VFDS TO EXISTING PULL BOXES LOCATED ON
THE BUILDING EXTERIOR. SEE SHEETS E-511 AND E-512 FOR CABLE AND CONDUIT DETAILS.

ALL NEW CONDUITS INTERNAL TO THE ELECTRICAL ROOM SHALL BE ROUTED EXPOSED AND FROM THE VFDS TO THE
NEW PULLBOXES LOCATED ON THE BUILDING EXTERIOR. ROUTE CONDUITS TO TRANSITION TO THE EXISTING
UNDERGROUND PULLBOXES. SEE SHEETS E-511 AND E-512 FOR CABLE AND CONDUIT DETAILS.

EXISTING PANELBOARD LOCATION SHOWN ON THE DRAWINGS ARE BASED ON AVAILABLE RECORD DOCUMENTS AND
FIELD OBSERVATIONS. SUBCONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS PRIOR TO PROCUREMENT,
FABRICATION, OR INSTALLATION. SUBCONTRACTOR SHALL BE RESPONSIBLE FOR IDENTIFYING AND PROTECTING ALL
EXISTING CIRCUITS SERVING OPERATIONAL EQUIPMENT. ANY DAMAGE TO EXISTING ELECTRICAL EQUIPMENT RESULTING
FROM CONSTRUCTION ACTIVITIES SHALL BE REPAIRED AND REPLACED AT NO ADDITIONAL COST TO THE OWNER.

ALL OUTDOOR ELECTRICAL EQUIPMENT SHALL BE FURNISHED WITH NEMA 4X TYPE 316 STAINLESS STEEL ENCLOSURES.
EQUIPMENT SHALL BE FACTORY ASSEMBLED AND LISTED FOR THE INTENDED ENVIRONMENT.
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BALBOA PUMP STATION

M

M

M

M

M

04' 4' 8'

3
16" = 1'-0"

BAL PUMP 1

BAL CP1
PSP1CP1

PSP1

PSH
PSP1PSH

ZS
PSP1ZS

BAL PUMP 2
PSP2

PSH
PSP2PSH

ZS
PSP2ZS

PSH
PSP3PSH

ZS
PSP3ZS

PSH
PSP5PSH

ZS
PSP5ZS

PSH
PSP6PSH

ZS
PSP6ZS

SCALE:
1

E-102 3/16" = 1'-0"
ENLARGED BALBOA PUMP STATION PLAN

PB22
PB16

PB23
PB17

PB24
PB18

PB31
PB34

PB32
PB35

3"C (4160V)

BAL CP2

BAL CP3

BAL CP5

BAL CP6

PSP3CP3

PSP2CP2

PSP5CP5

BAL PUMP 3
PSP3

BAL PUMP 5
PSP5

BAL PUMP 6
PSP6

3"C (4160V)

3"C (4160V)

3"C (4160V)

3"C (4160V)

GROUND WELL AND ROD (TYP)

LE
PSLE2

LSL
PSLSL1

LEVEL CP
PSLSLCP1

2"C (120V) 2"C (CONTROLS)

3"C (4160V)

FIT
PSP5FIT

CONTROL CABINET

PB10 (CONTROLS)
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GENERAL NOTES:

1. SUBCONTRACTOR TO VERIFY LOCATION OF EXISTING GROUND RING. EXISTING GROUND RING SHOWN ON THE
DRAWINGS ARE BASED ON AVAILABLE RECORD DOCUMENTS. PROVIDE GROUNDING POINTS TO EXISTING GROUND RING.
TYPICAL FOR ALL NEW ELECTRICAL EQUIPMENT.

2. SUBCONTRACTOR TO VERIFY ALL EXISTING CONDUIT PATHWAYS THAT WILL BE UTILIZED. SEE SHEETS E-511 AND E-512
FOR CABLE AND CONDUIT DETAILS. NO CONDUIT PENETRATIONS THROUGH THE EXISTING FOREBAY ALLOWED.

3. EXISTING EQUIPMENT LOCATIONS SHOWN ON THE DRAWINGS ARE BASED ON AVAILABLE RECORD DOCUMENTS AND
FIELD OBSERVATIONS. SUBCONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS PRIOR TO PROCUREMENT,
FABRICATION, OR INSTALLATION. SUBCONTRACTOR SHALL BE RESPONSIBLE FOR IDENTIFYING AND PROTECTING ALL
EXISTING CIRCUITS SERVING OPERATIONAL EQUIPMENT. ANY DAMAGE TO EXISTING ELECTRICAL EQUIPMENT RESULTING
FROM CONSTRUCTION ACTIVITIES SHALL BE REPAIRED AND REPLACED AT NO ADDITIONAL COST TO THE OWNER.

4. ALL OUTDOOR ELECTRICAL EQUIPMENT SHALL BE FURNISHED WITH NEMA 4X TYPE 316 STAINLESS STEEL ENCLOSURES.
EQUIPMENT SHALL BE FACTORY ASSEMBLED AND LISTED FOR THE INTENDED ENVIRONMENT.
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VFD No. 2
(3) 175E FUSE

VFD No. 1
(3) 175E FUSE

VFD No. 3
(3) 175E FUSE

VFD 6 No. 6
(3) 175E FUSE

VFD 5 No. 5
(3) 90E FUSE

POSITION 2B
SPACE ONLY

400KVA XFMR
(3) 65E FUSE

SCALE:

SWGR - BALBOA PS (4160V)
 NONE

INCOMING
PULL

SECTION
4.16KV
1200A
3PH

1A

1B

2A

2B

3A

3B

4A

4B

M

PUMP 1
1000HP
873KVA

125A FLA
DUTY

VFD

M

PUMP 2
1000HP
873KVA

125A FLA
DUTY

VFD

1200A

4160V, 3PH, 3W

SWGR - BALBOA PS

TFR
400KVA
4160-480/277V

PNL P1

PANEL P1
480V
1PH, 3W

M

PUMP 3
1000HP
873KVA

125A FLA
DUTY

VFD

M

PUMP 6
1000HP
873KVA

125A FLA
STANDBY

VFD

400A

1A 1B 2A 3B2B 3A 4A 4B

INDOOR
SWITCHGEAR

SECTION

OUTDOOR
SERVICE

SWITCHGEAR
SECTION

(3) 175E

400A

(3) 175E

400A

(3) 175E

400A

(3) 175E

400A

PSP1 PSP6PSP2 PSP3

PSMS

TFR
30KVA
480-120/240V

PNL L1

PANEL L1
120/240V
1PH, 3W

UPS

PNL P2

PANEL P2
120/240V
1PH, 3W

UPS
240V

(3) 65E

400A

VACCUM CB
1200A

PSVFD1 PSVFD2 PSVFD3 PSVFD6

P-BAL-PSP1A

P-BAL-PSP1B

M

PUMP 5
500HP

437KVA
68A FLA
LO FLO

VFD

(3) 90E

90A

PSP5

PSVFD5
24-PULSE 24-PULSE 24-PULSE 24-PULSE 24-PULSE

3750KVA TFR
4160V, 3-PH, 3W

POSITION 4B
SPACE ONLY

SPACE

SWGR - BALBOA PUMP STATION (4160V)

LOAD HP VFD
CONNECTED

LOAD (A)
DEMAND
LOAD (A)

DEMAND
KVA REMARKS

BALBOA PUMP 1 (PSP1) 1000 X 125.0 125.0 873.0 DUTY - DEMAND KVA ASSUMES 95% EFFICIENCY AND 0.9 P.F.
BALBOA PUMP 2 (PSP2) 1000 X 125.0 125.0 873.0 DUTY - DEMAND KVA ASSUMES 95% EFFICIENCY AND 0.9 P.F.
BALBOA PUMP 3 (PSP3) 1000 X 125.0 125.0 873.0 DUTY - DEMAND KVA ASSUMES 95% EFFICIENCY AND 0.9 P.F.
BALBOA PUMP 5 (PSP5) 500 X 68.0 0.0 0.0 LO FLO
BALBOA PUMP 6 (PSP6) 1000 X 125.0 0.0 0.0 STANDBY

TFR - - 40.0 40.0 290.0 PER D-4972 AS-BUILT AND NEW LOADS

25% LARGEST MOTOR LOAD - - 31.3 31.3 225.2

TOTAL 639.0 446.0 3134.0

PB4 PB4 PB4 PB4 PB4

P-BAL-PSP1C

P-BAL-PSP2A

P-BAL-PSP2B

P-BAL-PSP2C

P-BAL-PSP3A

P-BAL-PSP3B

P-BAL-PSP3C

P-BAL-PSP5A

P-BAL-PSP5B

P-BAL-PSP5C

P-BAL-PSP6A

P-BAL-PSP6B

P-BAL-PSP6C

(E) PULLBOX (E) PULLBOX (E) PULLBOX (E) PULLBOX (E) PULLBOX

PUMP 4
FUTURE

IS2626
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HIM

VFD TROUBLE
R8-1

R

RUNNING
R7

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

4160V, 3Ø, 3W
SWGR - BALBOA PS

'PSMS'

CB
L1

L2

L3

VFD
POWER

TERMINAL
BLOCK

F2

F3
CPT
4160/120VAC

F1

M
BALBOA
PUMP
'PSPx'

X1 X2

L3

L2

L1

T3

T2

L3

L2

'PSPxVFDx'

VFD
TROUBLE

R8

310

320

330

340

350

360

370

R1

A

HSESTOP

P-BAL-PSPxC

380

390

400

LEGEND:

- TERMINAL IN VFD ENCLOSURE

- TERMINAL IN PLC

- AT MECHANICAL EQUIPMENT

- TERMINAL IN VFD

- WIRING INTERNAL TO ENCLOSURE

- WIRING EXTERNAL TO ENCLOSURE

- TERMINAL IN LCP

PANEL-UPS-P2
120V UPS POWER

TO X1

TO X1

HSRESET

FAIL
INPUT

FAIL
R1-3

G
TO X1

FAIL
R1-2

RUN
R7-2

ESTOP
INPUT

RESET
INPUT

G
TO X1

RUN
R7-1

R7-3

PB4
P-BAL-PSPxB

P-BAL-PSPxA

X00

PLC-REMHAND
OFF

HIGH PRESSURE
R2-1

HIGH PRESSURE
R2

@'PSPXCPX'

HSSTOP HSSTART

410

420

R3

@'PSLSLCP1'

LOW LEVEL

LOW LEVEL
R3-1

R
TO X1

RUN CMD
R4-1

R4

R500X

MANUAL
SPEED

CONTROL
SHK

MANUAL
SPEED
CONTROL
4-20mA

00X
RUN CMD

'YCRUNCMD'

FAIL
R1-1

REMOTE
INPUT

R6-2

C-BAL-PSVFDxB

ESTOP
OUTPUT R6

C-BAL-PSVFDxB

R5-2

C-BAL-PSVFDxB

R1-4

C-BAL-PSVFDxB

SPEED
CONTROL

4-20mA
OUTPUT

C-BAL-PSVFDxB

SPD CONTROL
'SCSPDCMD'
FROM 'PSPLC'

SPD IND
 'SISPD'

FROM 'PSPLC'

SPEED IND
4-20mA
INPUT

C-BAL-PSVFDxB

C-BAL-PSVFDxA

C-BAL-PSPxCPxC

C-BAL-PSVFDxB

R
TO X1

RUN CMD
INPUT

RUN CMD
R4-2

GENERAL NOTE:

1. MOTOR HEATER AND VFD SPACE HEATER ARE
FED FROM 120V PANEL-L1. REFER TO SHEET E-501
FOR ADDITIONAL DETAILS.

2. THE INPUT CIRCUIT BREAKERS ARE SHOWN
SCHEMATICALLY. THESE ARE MEDIUM-VOLTAGE,
FUSED VACUUM CONTACTOR STARTERS WITHIN
THE MEDIUM-VOLTAGE SWITCHGEAR 'PSMS'.
REFER TO THE SINGLE LINE DIAGRAM ON SHEET
E-401 FOR ADDITIONAL DETAILS.

P-BAL-PSVFDx

MOTOR HEATER

RUN
R7-4

PNL-L1
120V N

TO 'PSPLC'
CAT5E

ETHERNET

HSOFF/HAND/PLC-REM

E-STOP
R6-1

HIGH PRESSURE
RELAY

HIGH PRESSURE
'YLPSH'

FAIL
RELAY

FAIL
'YLFAIL'

LOW LEVEL
RELAY

LOW LEVEL
'YLLSL'

RUN CMD
RELAY

REMOTE
RELAY

OFF
'YLOFF'

READY
'YLREADY'

ESTOP
RELAY

RUN
RELAY

RUN
'YLON'

VFD TROUBLE
RELAY

P-BAL-MHxC
(E) PB5
P-BAL-MHxB

P-BAL-MHxA

VFD SPACE
HEATER

RUN
R7-5

PNL-L1
120V N

P-BAL-VFDHx

MOTOR CONTROL DIAGRAM - BALBOA PS PUMPS
BALBOA PUMP STATION (4160V)

ADAPTER TABLE

DESCRIPTION EQUIPMENT TAG
'x'

P&ID
DRAWING

PLAN
DRAWING

BALBOA PUMP 1 (PSP1) 1 I-007 E-104, E-105
BALBOA PUMP 2 (PSP2) 2 I-008 E-104, E-105
BALBOA PUMP 3 (PSP3) 3 I-009 E-104, E-105
BALBOA PUMP 5 (PSP5) 5 I-010 E-104, E-105
BALBOA PUMP 6 (PSP6) 6 I-011 E-104, E-105

REMOTE STATUS
'ZLREM'
TO 'PSPLC'

ESTOP INDICATION
'YAESTOP'
TO 'PSPLC'

RUN INDICATION
'YLRUN'
TO 'PSPLC'

REM
R5-1

FAIL STATUS
'YAFAIL'
TO 'PSPLC'

N-BAL-PSVFDx

FROM 'PSPLC'

4/22/26
4/22/26
4/22/26
4/22/26
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PANELBOARD SCHEDULE
BALBOA PUMP STATION IMPROVEMENTS

GROUNDWATER REPLENISHMENT PROJECT

MOUNTING SURFACE PANEL-L1
DISTRIBUTION PANEL

MAIN CB MLO
VOLTAGE 120/240 VAC BUS 225A
SC RATING

3-PHASE / 3 WIRE
NEMA TYPE

LOCATION BALBOA ELECTRICAL ROOM REVISION

LOAD DESCRIPTION
CIRCUIT BKR CKT.

No.
VOLT-AMP VOLT-AMP CKT.

No.
CIRCUIT BKR

LOAD DESCRIPTION
AMP POLE ØA ØB ØA ØB POLE AMP

METER VAULT SUMP PUMP -4/10HP 15 1 1 300 2,816 2
2 70 UNITERRUPTIBLE POWER SUPPLY (UPS)

VALVE VAULT SUMP PUMP -4/10HP 15 1 3 300 2,816 4

HEAT PUMP
OUTDOOR UNIT ON ROOF 15 2

5 1,440 2,040 6 1 20 HEAT PUMP - INDOOR UNIT
7 1,440 360 8 1 20 METER AND VALVE VAULT LIGHTING

CHLORINE ANALYZER - CABINET # 1 POWER - EXHAUST FAN 20 1 9 180 200 10 1 20 BLDG EXTERIOR LIGHTING
CHLORINE ANALYZER #2 - POWER 20 1 11 180 100 12 1 20 METER AND VALVE VAULT - FLOOD DETECTORS
ROOF RECEPTACLES 20 1 13 360 480 20 1 20 PUMP #1 MOTOR HEATER (PSMH1)

CHART RECORDER - PRESSURE & FLOW 20 1 15 480 480 16 1 20 PUMP #2 MOTOR HEATER (PSMH2)

INDOOR RECEPTACLES 20 1 17 900 480 18 1 20 PUMP #3 MOTOR HEATER (PSMH3)
SOLENOID (SURGE TANK) - TEST POWER 20 1 19 100 800 20 1 20 INDOOR LIGHTING (VFD ROOM)

VAULT VENTILATION FAN - 3/4 HP 15 1 21 560 320 22 1 20 INDOOR LIGHTING (CTRL ROOM), EXHAUST FAN

HVAC CONTROLLER 20 1 23 900 60 24 1 20 FOREBAY - CHLORINE SAMPLE PUMP
PLC CABINET - LIGHTING, RECEPTACLES, FAN 15 1 25 400 1,000 26 1 20 VFD #1 SPACE HEATER/CONTROLS (PSVFDH1)
IRRIGATION CONTROLLERS (3) - SHADE STRUCTURE 20 1 27 1,200 1,000 28 1 20 VFD #2 SPACE HEATER/CONTROLS (PSVFDH2)

PLC #2 FAN CIRCUIT* 20 1 29 1,000 1,000 30 1 20 VFD #3 SPACE HEATER/CONTROLS (PSVFDH3)

LIGHTING AT CHLORINE ANALYZER 20 1 31 500 600 32 1 20 RECEPTACLE AT CHLORINE ANALYZERS

PANEL L1A 70 2
33 3,600 600 34 1 20 PLC CABINET POWER - INSTRUMENT POWER
35 3,600 - 36

2 30 SPARE
PUMP #5 MOTOR HEATER (PSMH5) 20 1 37 480 - 38
PUMP #6 MOTOR HEATER (PSMH6) 20 1 39 480 1,000 40 1 20 VFD #5 SPACE HEATER/CONTROLS (PSVFDH5)

SPACE - - 41 - 1,000 42 1 20 VFD #6 SPACE HEATER/CONTROLS  (PSVFDH6)

TOTAL PHASE LOAD 9,220 9,180 9,936 7,216
TOTAL PHASE ØA 19,156
TOTAL PHASE ØB 16,396

TOTAL CONNECTED LOAD 35,551 NOTE:
VERIFY EXISTING LOADS
EXISTING PANELBOARD IS SQUARE D CAT# NQ0D42L225CU25% LARGEST CONTINUOUS LOAD 1,800

GRAND TOTAL LOADS 37,351

TOTAL AMPS 156

MOUNTING SURFACE PANEL-UPS-P2
DISTRIBUTION PANEL

MAIN CB 60A
VOLTAGE 120/240 VAC BUS 100A
SC RATING

1-PHASE / 3 WIRE
NEMA TYPE

LOCATION BALBOA ELECTRICAL ROOM REVISION

LOAD DESCRIPTION
CIRCUIT BKR CKT.

No.
VOLT-AMP VOLT-AMP CKT.

No.
CIRCUIT BKR

LOAD DESCRIPTION
AMP POLE ØA ØB ØA ØB POLE AMP

SPARE 20 1 1 - 120 2 1 20 SURGE TANK LIMIT SWITCHES*
SPARE 20 1 3 - 360 4 1 20 FOREBAY INSTRUMENTS*
PLC RECEPTACLES* 20 1 5 360 120 6 1 20 VFD #3 (PSVFD3)
VFD # 1 (PSVFD1) 20 1 7 120 625 8 1 20 OPERATOR INTERFACE PC/CONSOLE*
VFD #2 (PSVFD2) 20 1 9 120 1,000 10 1 20 TELECOM CABINET*
ACCUSONIC CONTROL PANEL* 20 1 11 500 120 12 1 20 T-CHANNEL PLC*
SMOKE DETECTORS AND PLC RECEPTACLES* 10 1 13 360 360 14 1 20 REMOS RECEPTACLES*
VFD #5 (PSVFD5) 20 1 15 120 120 16 1 20 VFD #6 (PSVFD6)
FLOW TRANSMITTER (PSP5FIT) 15 1 17 100 - 18 - - SPACE
SPACE - - 19 - - 20 - - SPACE

TOTAL PHASE LOAD 940 740 1,600 1,225
TOTAL PHASE ØA 2,540
TOTAL PHASE ØB 1,965

TOTAL CONNECTED LOAD 4,505 NOTE: VERIFY EXISTING LOADS
ESTIMATED EXISTING LOADS
EXISTING PANELBOARD IS SQUARE D CAT# QOC20U100S25% LARGEST CONTINUOUS LOAD 1,126

GRAND TOTAL LOADS 5,631

TOTAL AMPS 23
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1 BAL PUMP 1

2 BAL PUMP 1

3 BAL PUMP 1

4 BAL PUMP 1

5 BAL PUMP 1

6 BAL PUMP 1

7 BAL PUMP 1

8 BAL PUMP 1

9 BAL PUMP 2

10 BAL PUMP 2

11 BAL PUMP 2

12 BAL PUMP 1

13 BAL PUMP 1

14 BAL PUMP 2

15 BAL PUMP 2

16 BAL PUMP 2

17 BAL PUMP 3

18 BAL PUMP 3

19 BAL PUMP 3

20 BAL PUMP 1

21 BAL PUMP 1

22 BAL PUMP 3

23 BAL PUMP 3

24 BAL PUMP 3

25 BAL PUMP 5

26 BAL PUMP 5

27 BAL PUMP 5

28 BAL PUMP 1

29 BAL PUMP 1

30 BAL PUMP 5

31 BAL PUMP 5

32 BAL PUMP 5

33 BAL PUMP 5

34 BAL PUMP 5

35 BAL PUMP 6

36 BAL PUMP 6

37 BAL PUMP 6

38 BAL PUMP 1

39 BAL PUMP 1

40 BAL PUMP 6

41 BAL PUMP 6

42 BAL PUMP 6

43 FOREBAY
INSTRUMENTATION

44 FOREBAY
INSTRUMENTATION

45 FOREBAY
INSTRUMENTATION

46 FOREBAY
INSTRUMENTATION

47 PLC

48 PLC

49 PLC

50 PLC

51 BAL PUMP 1

52 BAL PUMP 1

53 BAL PUMP 1

54 BAL PUMP 1

55 BAL PUMP 1

56 BAL PUMP 1

57 BAL PUMP 1

58 BAL PUMP 1

59 BAL PUMP 2

60 BAL PUMP 2

61 BAL PUMP 2

62 BAL PUMP 2

63 BAL PUMP 2

4160V P-BAL-PSP1A 2.00 - RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP1B 2.00 PVC RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP1C 3.00 EXISTING EXISTING 3#2/0 1#6 N/A

120V P-BAL-PSMH1A 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSMH1B 1.00 PVC RGS 2#12 1#12 N/A

120V P-BAL-PSMH1C 2.00 EXISTING EXISTING 2#12 1#12 N/A

120V P-BAL-PSVFDH1 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSVFD1 1.00 - RGS 2#12 1#12 N/A

4160V P-BAL-PSP2A 2.00 - RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP2B 2.00 EXISTING EXISTING 3#2/0 1#6 N/A

4160V P-BAL-PSP2C 3.00 EXISTING EXISTING 3#2/0 1#6 N/A

120V P-BAL-PSMH2A 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSMH2B 1.00 PVC RGS 2#12 1#12 N/A

120V P-BAL-PSMH2C 2.00 EXISTING EXISTING 2#12 1#12 N/A

120V P-BAL-PSVFDH2 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSVFD2 1.00 - RGS 2#12 1#12 N/A

4160V P-BAL-PSP3A 2.00 - RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP3B 2.00 PVC RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP3C 3.00 EXISTING EXISTING 3#2/0 1#6 N/A

120V P-BAL-PSMH3A 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSMH3B 1.00 PVC RGS 2#12 1#12 N/A

120V P-BAL-PSMH3C 2.00 EXISTING EXISTING 2#12 1#12 N/A

120V P-BAL-PSVFDH3 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSVFD3 1.00 - RGS 2#12 1#12 N/A

4160V P-BAL-PSP5A 2.00 - RGS 3#4 1#8 N/A

4160V P-BAL-PSP5B 2.00 PVC RGS 3#4 1#8 N/A

4160V P-BAL-PSP5C 3.00 EXISTING EXISTING 3#4 1#8 N/A

120V P-BAL-PSMH5A 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSMH5B 1.00 PVC RGS 2#12 1#12 N/A

120V P-BAL-PSMH5C 2.00 EXISTING EXISTING 2#12 1#12 N/A

120V P-BAL-PSVFDH5 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSVFD5 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSP5FITA 1.00 PVC RGS 2#12 1#12 N/A

120V P-BAL-PSP5FITB 1.00 - RGS 2#12 1#12 N/A

4160V P-BAL-PSP6A 2.00 - RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP6B 2.00 PVC RGS 3#2/0 1#6 N/A

4160V P-BAL-PSP6C 3.00 EXISTING EXISTING 3#2/0 1#6 N/A

120V P-BAL-PSMH6A 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSMH6B 1.00 PVC RGS 2#12 1#12 N/A

120V P-BAL-PSMH6C 2.00 EXISTING EXISTING 2#12 1#12 N/A

120V P-BAL-PSVFDH6 1.00 - RGS 2#12 1#12 N/A

120V P-BAL-PSVFD6 1.00 EXISTING EXISTING 2#12 1#12 N/A

4-20mA C-BAL-PSLE2 1.00 EXISTING EXISTING MFG CABLE 1#14 N/A

24 C-BAL-PSLSL1 1.00 - RGS 4#14 1#14 N/A

24 C-BAL-PSLSLCP1
A 1.00 EXISTING EXISTING 14#14 1#14 N/A

24 C-BAL-PSLSLCP1
B 2.00 EXISTING EXISTING 14#14 1#14 N/A

24, 4-20mA C-BAL-PSPLCA 3.00 EXISTING EXISTING 4#14, (1) TSP 1#14 N/A

24, 4-20mA C-BAL-PSPLCB 3.00 EXISTING EXISTING
40#14, (16) TSP,
(1) CAT5E 1#14 N/A

24, 4-20mA C-BAL-PSPLCC 3.00 EXISTING EXISTING 20#14, (8) TSP, (1)
CAT5E 1#14 N/A

24, 4-20mA C-BAL-PSPLCD 3.00 EXISTING EXISTING
40#14, (17) TSP,
(1) CAT5E 1#14 N/A

24 C-BAL-PSVFD1A 1.00 PVC RGS 2#14 1#14 N/A
24, 4-20mA C-BAL-PSVFD1B 1.00 PVC RGS 10#14, (2) TSP 1#14 N/A

24 C-BAL-PSP1CP1A 1.00 - RGS 2#14 1#14 N/A

24 C-BAL-PSP1CP1B 1.00 - RGS 8#14 1#14 N/A

24 C-BAL-PSP1CP1C 1.00 PVC RGS 2#14 1#14 N/A

4-20mA C-BAL-PSP1A 1.00 - RGS (6) TSP 1#14 N/A
24, 4-20mA C-BAL-PSP1B 2.00 EXISTING EXISTING 10#14, (6) TSP 1#14 N/A

24 C-BAL-PSP1ZS 1.00 - RGS 2#14 1#14 N/A

24 C-BAL-PSVFD2A 1.00 PVC RGS 2#14 1#14 N/A
24, 4-20mA C-BAL-PSVFD2B 1.00 PVC RGS 10#14, (2) TSP 1#14 N/A

24 C-BAL-PSP2CP2A 1.00 EXISTING EXISTING 2#14 1#14 N/A

24 C-BAL-PSP2CP2B 1.00 EXISTING EXISTING 8#14 1#14 N/A

24 C-BAL-PSP2CP2C 1.00 PVC RGS 2#14 1#14 N/A

PSMS (E) SWGR - BALBOA PS

PSVFD1 VFD - BAL PUMP 1

PB4 (E) PULLBOX 4 - 4160V

PSL1 (E) PANEL-L1 - 120/208V

PSVFD1 VFD - BAL PUMP 1

PB5 (E) PULLBOX 5 - 120V

PSL1 (E) PANEL-L1 - 120/208V

PSUPSP2 (E) PANEL-UPS-P2 - 120/240V

PSMS (E) SWGR - BALBOA PS

PSVFD2 VFD- BAL PUMP 2

PB4 (E) PULLBOX 4 - 4160V

PSL1 (E) PANEL-L1 - 120/208V

PSVFD2 VFD - BAL PUMP 2

PB5 (E) PULLBOX 5 - 120V

PSL1 (E) PANEL-L1 - 120/208V

PSUPSP2 (E) PANEL-UPS-P2 - 120/240V

PSMS (E) SWGR - BALBOA PS

PSVFD3 VFD - BAL PUMP 3

PB4 (E) PULLBOX 4 - 4160V

PSL1 (E) PANEL-L1 - 120/208V

PSVFD3 VFD - BAL PUMP 3

PB5 (E) PULLBOX 5 - 120V

PSL1 (E) PANEL-L1 - 120/208V

PSUPSP2 (E) PANEL-UPS-P2 - 120/240V

PSMS (E) SWGR - BALBOA PS

PSVFD5 VFD - BAL PUMP 5

PB4 (E) PULLBOX 4 - 4160V

PSL1 (E) PANEL-L1 - 120/208V

PSVFD5 VFD - BAL PUMP 5

PB5 (E) PULLBOX 5 - 120V

PSL1 (E) PANEL-L1 - 120/208V

PSUPSP2 (E) PANEL-UPS-P2 - 120/240V

PSUPSP2 (E) PANEL-UPS-P2 - 120/240V

PB31 PULLBOX 31 - 120V

PSMS (E) SWGR - BALBOA PS

PSVFD6 VFD - BAL BUMP 6

PB4 (E) PULLBOX 4 - 4160V

PSL1 (E) PANEL-L1 - 120/208V

PSVFD6 VFD - BAL PUMP 6

PB5 (E) PULLBOX 5 - 120V

PSL1 (E) PANEL-L1 - 120/208V

PSUPSP2 (E) PANEL-UPS-P2 - 120/240V

PSLE2 LEVEL SENSOR

PSLSL1 LEVEL SWITCH LOW

PSLSLCP1 LEVEL CONTROL PANEL

PS10 (E) PULLBOX 10 - CONTROLS

PB6 (E) PULLBOX 6 - CONTROLS

PB6 (E) PULLBOX 6 - CONTROLS

PB6 (E) PULLBOX 6 - CONTROLS

PB6 (E) PULLBOX 6 - CONTROLS

PB6 (E) PULLBOX 6 - CONTROLS

PSVFD1 VFD - BAL PUMP 1

PSP1PSH PRESSURE SWITCH HIGH

PSP1CP1 BAL CP1

PB6 (E) PULLBOX 6 - CONTROLS

PSP1 PUMP 1 - VIBRATION & RTDS

PB16 (E) PULLBOX 16 - CONTROLS

PSP1ZS POSITION SWITCH

PB6 (E) PULLBOX 6 - CONTROLS

PSVFD2 VFD - BAL PUMP 2

PSP2PSH PRESSURE SWITCH HIGH

PSP2CP2 BAL CP2

PB6 (E) PULLBOX 6 - CONTROLS

PSVFD1 VFD - BAL PUMP 1 E-401 E-411 E-104 E-521 1000HP, 125FLA, ROUTE EXPOSED

PB4 (E) PULLBOX 4 - 4160V E-401 E-411 E-104 E-521 PASS THRU PB4A

PSP1 PUMP 1 - BAL E-401 E-411 E-104, E-105 E-521 UTILIZE (E) 4160V 3"C TO PUMP 1

PSVFD1 VFD - BAL PUMP 1 - - E-104 - ROUTE EXPOSED

PB5 (E) PULLBOX 5 - 120V - - E-104 - PASS THRU PB5A

PSMH1 MOTOR HEATER - PUMP 1 - - E-104, E-105 - UTILIZE (E) 120V 2"C TO PUMP 1

PSVFDH1 VFD SPACE HEATER/CONTROLS - BAL
PUMP 1 - - E-104 - ROUTE EXPOSED

PSVFD1 VFD - BAL PUMP 1 - E-411 E-104 E-521 ROUTE EXPOSED, UPS POWER

PSVFD2 VFD - BAL PUMP 2 E-401 E-411 E-104 E-522 1000HP, 125FLA, ROUTE EXPOSED

PB4 (E) PULLBOX 4 - 4160V E-401 E-411 E-104 E-522 PASS THRU PB4A

PSP2 PUMP 2 - BAL E-401 E-411 E-104, E-105 E-522 UTILIZE (E) 4160V 3"C TO PUMP 2

PSVFD2 VFD - BAL PUMP 2 - - E-104 - ROUTE EXPOSED

PB5 (E) PULLBOX 5 - 120V - - E-104 - PASS THRU PB5A

PSMH2 MOTOR HEATER - PUMP 2 - - E-104, E-105 - UTILIZE (E) 120V 2"C TO PUMP 2

PSVFDH2 VFD SPACE HEATER/CONTROLS - BAL
PUMP 2 - - E-104 - ROUTE EXPOSED

PSVFD2 VFD - BAL PUMP 2 - E-411 E-104 E-522 ROUTE EXPOSED, UPS POWER

PSVFD3 VFD - BAL PUMP 3 E-401 E-411 E-104 E-523 1000HP, 125FLA, ROUTE EXPOSED

PB4 (E) PULLBOX 4 - 4160V E-401 E-411 E-104 E-523 PASS THRU PB4A

PSP3 PUMP 3 - BAL E-401 E-411 E-104, E-105 E-523 UTILIZE (E) 4160V 3"C TO PUMP 3

PSVFD3 VFD - BAL PUMP 3 - - E-104 - ROUTE EXPOSED

PB5 (E) PULLBOX 5 - 120V - - E-104 - PASS THRU PB5A

PSMH3 MOTOR HEATER - PUMP 3 - - E-104, E-105 - UTILIZE (E) 120V 2"C TO PUMP 3

PSVFDH3 VFD SPACE HEATER/CONTROLS - BAL
PUMP 3 - - E-104 - ROUTE EXPOSED

PSVFD3 VFD - BAL PUMP 3 - E-411 E-104 E-523 ROUTE EXPOSED, UPS POWER

PSVFD5 VFD - BAL PUMP 5 E-401 E-411 E-104 E-525 500HP, 68FLA, ROUTE EXPOSED

PB4 (E) PULLBOX 4 - 4160V E-401 E-411 E-104 E-525 PASS THRU PB4A

PSP5 PUMP 5 - BAL E-401 E-411 E-104, E-105 E-525 UTILIZE (E) 4160V 3"C TO PUMP 5

PSVFD5 VFD - BAL PUMP 5 - - E-104 - ROUTE EXPOSED

PB5 (E) PULLBOX 5 - 120V - - E-104 - PASS THRU PB5A

PSMH5 MOTOR HEATER - PUMP 5 - - E-104, E-105 - UTILIZE (E) 120V 2"C TO PUMP 5

PSVFDH5 VFD SPACE HEATER/CONTROLS - BAL
PUMP 5 - - E-104 - ROUTE EXPOSED

PSVFD5 VFD - BAL PUMP 5 - E-411 E-104 E-525 ROUTE EXPOSED, UPS POWER

PB31 PULLBOX 31 - 120V - - E-104, E-105 E-525 UPS POWER, PASS THRU PB5 TO PNL-UPS-P2, UTILIZE (E) CONDUIT FROM PB31 TO PB5

PSP5FIT FLOW TRANSMITTER - - E-105 E-525 ROUTE EXPOSED, UPS POWER

PSVFD6 VFD - BAL PUMP 6 E-401 E-411 E-104 E-526 1000HP, 125FLA, ROUTE EXPOSED

PB4 (E) PULLBOX 4 - 4160V E-401 E-411 E-104 E-526 PASS THRU PB4A

PSP6 PUMP 6 - BAL E-401 E-411 E-104, E-105 E-526 UTILIZE (E) 4160V 3"C TO PUMP 6

PSVFD6 VFD - BAL PUMP 6 - - E-104 - ROUTE EXPOSED

PB5 (E) PULLBOX 5 - 120V - - E-104 - PASS THRU PB5A

PSMH6 MOTOR HEATER - PUMP 6 - - E-104, E-105 - UTILIZE (E) 120V 2"C TO PUMP 6

PSVFDH6 VFD SPACE HEATER/CONTROLS - BAL
PUMP 6 - - E-104 - ROUTE EXPOSED

PSVFD6 VFD - BAL PUMP 6 - E-411 E-104 E-526 ROUTE EXPOSED, UPS POWER

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-520 UTILIZE (E) CONTROLS 2"C AT PEDESTAL 4 TO PB6

PSLSLCP1 LEVEL CONTROL PANEL - - E-105 E-520 ROUTE EXPOSED

PB10 (E) PULLBOX 10 - CONTROLS - - E-105 E-520 UTILIZE (E) CONTROLS 1"C FROM ANALYZER CABINET TO PB10, 6DI

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-520 UTILIZE (E) CONTROLS CONDUIT FROM PB10 TO PB6, 6DI

PSPLC (E) PLC - BALBOA - - E-104 E-520 UTILIZE (E) CONTROLS 3"C AT PB6 TO PLC ENCLOSURE, C-BAL-PSLE2 CABLE TO PSLIT2 INSIDE PLC
AND FROM PSLSLCP1

PSPLC (E) PLC - BALBOA - - E-104 E-520
14DI, 2DO, 8AI, 2AO, 1CAT5E UTILIZE (E) CONTROLS 3"C AT PB6 TO PLC. INCLUDES C-BAL-PSVFD1B,
PSP1B, PSVFD2B, PSP2B, N-BAL-PSVFD1

PSPLC (E) PLC - BALBOA - - E-104 E-520 7DI, 1DO, 4AI, 1AO, 1CAT5E UTILIZE (E) CONTROLS 3"C AT PB6 TO PLC. INCLUDES C-BAL-PSVFD3B,
PSP3B, N-BAL-PSVFD3

PSPLC (E) PLC - BALBOA - - E-104 E-520
7DI, 1DO, 4AI, 1AO, 1CAT5E UTILIZE (E) CONTROLS 3"C AT PB6 TO PLC. INCLUDES C-BAL-PSVFD5B,
PSP5B, PSVFD6B, PSP6B, N-BAL-PSVFD5

PSVFD1 VFD - BAL PUMP 1 - E-411 E-104 E-521 LOW LEVEL SIGNAL FROM PSLSLCP1, PASS THRU PB6A

PB6 (E) PULLBOX 6 - CONTROLS - E-411 E-104 E-521 4DI, 1DO, 1AI, 1AO, INTO C-BAL-PLCB, PASS THRU PB6A

PSP1CP1 BAL CP1 - - E-105 E-521 2DI, ROUTE EXPOSED

PB16 (E) PULLBOX 16 - CONTROLS - E-411 E-105 E-521 3DI, ROUTE EXPOSED

PSVFD1 VFD - BAL PUMP 1 - - E-104 E-521 1DI, PASS THRU PB6A

PB16 (E) PULLBOX 16 - CONTROLS - - E-105 E-521 INTO C-BAL-PSP1C, ROUTE EXPOSED

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-521 UTILIZE (E) CONTROLS 2"C TO PB6. COMBINES C-BAL-PSP1B, PSP1CP1B, PSP1ZS

PB16 (E) PULLBOX 16 - CONTROLS - - E-105 E-521 INTO C-BAL-PSP1C, ROUTE EXPOSED

PSVFD2 VFD - BAL PUMP 2 - E-411 E-104 E-520 LOW LEVEL SIGNAL FROM PSLSLCP2, PASS THRU PB6A

PB6 (E) PULLBOX 6 - CONTROLS - E-411 E-104 E-522 4DI, 1DO, 1AI, 1AO, INTO C-BAL-PLCB, PASS THRU PB6A

PSP2CP2 BAL CP2 - - E-105 E-522 2DI, ROUTE EXPOSED

PB17 (E) PULLBOX 17 - CONTROLS - E-411 E-105 E-522 3DI, ROUTE EXPOSED

PSVFD2 VFD - BAL PUMP 2 - - E-104 E-522 1DI, PASS THRU PB6A
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64 BAL PUMP 2

65 BAL PUMP 2

66 BAL PUMP 2

67 BAL PUMP 3

68 BAL PUMP 3

69 BAL PUMP 3

70 BAL PUMP 3

71 BAL PUMP 3

72 BAL PUMP 3

73 BAL PUMP 3

74 BAL PUMP 3

75 BAL PUMP 5

76 BAL PUMP 5

77 BAL PUMP 5

78 BAL PUMP 5

79 BAL PUMP 5

80 BAL PUMP 5

81 BAL PUMP 5

82 BAL PUMP 5

83 BAL PUMP 5

84 BAL PUMP 6

85 BAL PUMP 6

86 BAL PUMP 6

87 BAL PUMP 6

88 BAL PUMP 6

89 BAL PUMP 6

90 BAL PUMP 6

91 BAL PUMP 6

92 BAL PUMP 1

93 BAL PUMP 2

94 BAL PUMP 3

95 BAL PUMP 5

96 BAL PUMP 6

4-20mA C-BAL-PSP2A 1.00 - RGS (6) TSP 1#14 N/A

24, 4-20mA C-BAL-PSP2B 2.00 EXISTING EXISTING 10#14, (6) TSP 1#14 N/A

24 C-BAL-PSP2ZS 1.00 - RGS 2#14 1#14 N/A

24 C-BAL-PSVFD3A 1.00 PVC RGS 2#14 1#14 N/A
24, 4-20mA C-BAL-PSVFD3B 1.00 PVC RGS 10#14, (2) TSP 1#14 N/A

24 C-BAL-PSP3CP3A 1.00 EXISTING EXISTING 2#14 1#14 N/A

24 C-BAL-PSP3CP3B 1.00 EXISTING EXISTING 8#14 1#14 N/A

24 C-BAL-PSP3CP3C 1.00 PVC RGS 2#14 1#14 N/A

4-20mA C-BAL-PSP3A 1.00 - RGS (6) TSP 1#14 N/A
24, 4-20mA C-BAL-PSP3B 2.00 EXISTING EXISTING 10#14, (6) TSP 1#14 N/A

24 C-BAL-PSP3ZS 1.00 - RGS 2#14 1#14 N/A

24 C-BAL-PSVFD5A 1.00 PVC RGS 2#14 1#14 N/A

24, 4-20mA C-BAL-PSVFD5B 1.00 PVC RGS 10#14, (2) TSP 1#14 N/A

24 C-BAL-PSP5CP5A 1.00 EXISTING EXISTING 2#14 1#14 N/A

24 C-BAL-PSP5CP5B 1.00 EXISTING EXISTING 8#14 1#14 N/A

24 C-BAL-PSP5CP5C 1.00 PVC RGS 2#14 1#14 N/A

4-20mA C-BAL-PSP5A 1.00 - RGS (6) TSP 1#14 N/A
24, 4-20mA C-BAL-PSP5B 2.00 EXISTING EXISTING 10#14, (7) TSP 1#14 N/A

24 C-BAL-PSP5ZS 1.00 - RGS 2#14 1#14 N/A

4-20mA C-BAL-PSP5FIT 1.00 - RGS (1) TSP 1#14 N/A

24 C-BAL-PSVFD6A 1.00 PVC RGS 2#14 1#14 N/A

24, 4-20mA C-BAL-PSVFD6B 1.00 PVC RGS 10#14, (2) TSP 1#14 N/A

24 C-BAL-PSP6CP6A 1.00 EXISTING EXISTING 2#14 1#14 N/A

24 C-BAL-PSP6CP6B 1.00 EXISTING EXISTING 8#14 1#14 N/A

24 C-BAL-PSP6CP6C 1.00 PVC RGS 2#14 1#14 N/A

4-20mA C-BAL-PSP6A 1.00 - RGS (6) TSP 1#14 N/A
24, 4-20mA C-BAL-PSP6B 2.00 EXISTING EXISTING 10#14, (6) TSP 1#14 N/A

24 C-BAL-PSP6ZS 1.00 - RGS 2#14 1#14 N/A

CAT5E N-BAL-PSVFD1 1.00 PVC RGS CAT5E N/A N/A

CAT5E N-BAL-PSVFD2 1.00 PVC RGS CAT5E N/A N/A

CAT5E N-BAL-PSVFD3 1.00 PVC RGS CAT5E N/A N/A

CAT5E N-BAL-PSVFD5 1.00 PVC RGS CAT5E N/A N/A

CAT5E N-BAL-PSVFD6 1.00 PVC RGS CAT5E N/A N/A

PSP2 PUMP 2 - VIBRATION & RTDS

PB17 (E) PULLBOX 17 - CONTROLS

PSP2ZS POSITION SWITCH

PB6 (E) PULLBOX 6 - CONTROLS

PSVFD3 VFD - BAL PUMP 3

PSP3PSH PRESSURE SWITCH HIGH

PSP3CP3 BAL CP3

PB6 (E) PULLBOX 6 - CONTROLS

PSP3 PUMP 3 - VIBRATION & RTDS

PB18 (E) PULLBOX 18 - CONTROLS

PSP3ZS POSITION SWITCH

PB6 (E) PULLBOX 6 - CONTROLS

PSVFD5 VFD - BAL PUMP 5

PSP5PSH PRESSURE SWITCH HIGH

PSP5CP5 BAL CP5

PB6 (E) PULLBOX 6 - CONTROLS

PSP5 PUMP 5 - VIBRATION & RTDS

PB34 PULLBOX 34 - CONTROLS

PSP5ZS POSITION SWITCH

PSP5FIT FLOW TRANSMITTER

PB6 (E) PULLBOX 6 - CONTROLS

PSVFD6 VFD - BAL PUMP 6

PSP6PSH PRESSURE SWITCH HIGH

PSP6CP6 BAL CP6

PB6 (E) PULLBOX 6 - CONTROLS

PSP6 PUMP 6 - VIBRATION & RTDS

PB35 PULLBOX 35 - CONTROLS

PSP6ZS POSITION SWITCH

PSVFD1 VFD - BAL PUMP 1

PSVFD2 VFD - BAL PUMP 2

PSVFD3 VFD - BAL PUMP 3

PSVFD5 VFD - BAL PUMP 5

PSVFD6 VFD - BAL PUMP 6

PB17 (E) PULLBOX 17 - CONTROLS - - E-105 E-522 INTO C-BAL-PSP2C ROUTE EXPOSED

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-522 UTILIZE (E) CONTROLS 2"C TO PB6. COMBINES C-BAL-PSP2B, PSP2CP2B, PSP2ZS

PB17 (E) PULLBOX 17 - CONTROLS - - E-105 E-522 INTO C-BAL-PSP2C, ROUTE EXPOSED

PSVFD3 VFD - BAL PUMP 3 - E-411 E-104 E-520 LOW LEVEL SIGNAL FROM PSLSLCP3, PASS THRU PB6A

PB6 (E) PULLBOX 6 - CONTROLS - E-411 E-104 E-523 4DI, 1DO, 1AI, 1AO, INTO C-BAL-PLCC, PASS THRU PB6A

PSP3CP3 BAL CP3 - - E-105 E-523 2DI, ROUTE EXPOSED

PB18 (E) PULLBOX 18 - CONTROLS - E-411 E-105 E-523 3DI, ROUTE EXPOSED

PSVFD3 VFD - BAL PUMP 3 - - E-104 E-523 1DI, PASS THRU PB6A

PB18 (E) PULLBOX 18 - CONTROLS - - E-105 E-523 INTO C-BAL-PSP3C, ROUTE EXPOSED

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-523 UTILIZE (E) CONTROLS 2"C TO PB6. COMBINES C-BAL-PSP3B, PSP3CP3B, PSP3ZS

PB18 (E) PULLBOX 18 - CONTROLS - - E-105 E-523 INTO C-BAL-PSP3C, ROUTE EXPOSED

PSVFD5 VFD - BAL PUMP 5 - E-411 E-104 E-520 LOW LEVEL SIGNAL FROM PSLSLCP5, PASS THRU PB6A

PB6 (E) PULLBOX 6 - CONTROLS - E-411 E-104 E-525 4DI, 1DO, 1AI, 1AO, INTO C-BAL-PLCD, PASS THRU PB6A

PSP5CP5 BAL CP5 - - E-105 E-525 2DI, ROUTE EXPOSED

PB34 PULLBOX 34 - CONTROLS - E-411 E-105 E-525 3DI, ROUTE EXPOSED

PSVFD5 VFD - BAL PUMP 5 - - E-104 E-525 1DI, PASS THRU PB6A

PB34 PULLBOX 34 - CONTROLS - - E-105 E-525 INTO C-BAL-PSP5C, ROUTE EXPOSED

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-525 UTILIZE (E) CONTROLS 2"C TO PB6. COMBINES C-BAL-PSP5B, PSP5CP5B, PSP5ZS, PSP5FIT

PB34 PULLBOX 34 - CONTROLS - - E-105 E-525 INTO C-BAL-PSP5C, ROUTE EXPOSED

PB34 PULLBOX 34 - CONTROLS - - E-105 E-525 INTO C-BAL-PSP5C, ROUTE EXPOSED

PSVFD6 VFD - BAL PUMP 6 - E-411 E-104 E-520 LOW LEVEL SIGNAL FROM PSLSLCP6, PASS THRU PB6A

PB6 (E) PULLBOX 6 - CONTROLS - E-411 E-104 E-526 4DI, 1DO, 1AI, 1AO, INTO C-BAL-PLCD, PASS THRU PB6A

PSP6CP6 BAL CP6 - - E-105 E-526 2DI, ROUTE EXPOSED

PB35 PULLBOX 35 - CONTROLS - E-411 E-105 E-526 3DI, ROUTE EXPOSED

PSVFD6 VFD - BAL PUMP 6 - - E-104 E-526 1DI, PASS THRU PB6A

PB35 PULLBOX 35 - CONTROLS - - E-105 E-526 INTO C-BAL-PSP6C, ROUTE EXPOSED

PB6 (E) PULLBOX 6 - CONTROLS - - E-104, E-105 E-526 UTILIZE (E) CONTROLS 2"C TO PB6. COMBINES C-BAL-PSP6B, PSP6CP6B, PSP6ZS

PB35 PULLBOX 35 - CONTROLS - - E-105 E-526 INTO C-BAL-PSP6C, ROUTE EXPOSED

PB6 (E) PULLBOX 6 - CONTROLS - - E-104 E-521 PASS THRU PB6A, INTO C-BAL-PSPLCB

PB6 (E) PULLBOX 6 - CONTROLS - - E-104 E-522 PASS THRU PB6A, INTO C-BAL-PSPLCB

PB6 (E) PULLBOX 6 - CONTROLS - - E-104 E-523 PASS THRU PB6A, INTO C-BAL-PSPLCC

PB6 (E) PULLBOX 6 - CONTROLS - - E-104 E-525 PASS THRU PB6A, INTO C-BAL-PSPLCD

PB6 (E) PULLBOX 6 - CONTROLS - - E-104 E-526 PASS THRU PB6A, INTO C-BAL-PSPLCD

TO
TAG NO.

TO
DESCRIPTION

SINGLE
LINE DWG

CONTROL
DIAGRAM DWG

ELECTRICAL
PLAN DWG

CABLE
BLOCK DIAGRAM REMARKS

FROM
TAG NO

FROM
DESCRIPTION

VOLT
TYPE

CONDUIT
TAG

SIZE
(IN)

UG CONDUIT
TYPE

AG CONDUIT
TYPE CONDUCTORS GND SPARE# SYSTEM

CABLE AND CONDUIT SCHEDULE

As to Design

As to Operation

DescriptionDateNumber Initials

REVISIONS

9 10 11 12 13 14 15

DATE

4 53

WATER SYSTEM

J

As to Distribution

Senior Assistant GM of Water

A

B

C

H

G

E

D

F

K

17166 7 8 9 10 11 12 13 14 151 2 3 4 5

H

G

E

D

C

DRAWING NUMBER

1 2

CITY OF LOS ANGELES

B

A

DEPARTMENT OF WATER AND POWER

F

K

J

16 17

APPROVED

6

DATEScale

Recommended

Checked By
Drawn By

Last Update

Stamp
Designer

Approved
REFERENCES

7 8

File Name

AS SHOWN

P
LO

T 
D

A
TE

/T
IM

E
:

FI
LE

N
A

M
E

:

NOT FOR CONSTRUCTION

8/
8/

20
26

 1
0:

27
:3

4 
A

M

09/02/2026

C
:\P

W
_W

O
R

K
D

IR
\J

A
C

O
B

S
-A

M
E

R
-W

TR
\D

02
74

65
8\

D
-0

61
00

-E
-5

12
.D

W
G

SGRIEBEL
09/02/2026
09/02/2026
09/02/2026
09/02/2026

D
-0

61
00

-E
-5

12

D-06100-E-512.dwg

R UYEKAWA

D-06100-E-512

E LOVERING
B DIETER

R UYEKAWA

CABLE & CONDUIT SCHEDULE 2
BALBOA PUMP STATION IMPROVEMENTS

GROUNDWATER REPLENISHMENT PROJECT()0)0D)ESI(IN
• LEE-RO
WATER INFRASTRUCTURE ENGINEERS



BALBOA PUMPING
STATION PLC
(PSPLC & TSPLC)

BALBOA PUMPING
STATION PLC
ENCLOSURE

LE
PSLE2

LSL
PSLSL1

LIT
PSLIT2

LEVEL CP
(PSLSLCP1)

PSVFD1 PSVFD2 PSVFD3 PSVFD5 PSVFD6

C-BAL-PSVFD1A C-BAL-PSVFD2A C-BAL-PSVFD3A C-BAL-PSVFD5A C-BAL-PSVFD6AC-BAL-PSPLCA

C-BAL-PSLCP1A

C-BAL-PSLE2 C-BAL-PSLSL1

PB10

C-BAL-PSLCP1B

PB6
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P-BAL-PSP1C
PB4
P-BAL-PSP1B

P-BAL-PSP1A
P-BAL-PSVFD1

C-BAL-PSP1D

C-BAL-PSP1B

PB6
C-BAL-PSPLCB (1 OF 2) CONT ON E-522

C-BAL-PSP1C
PB16

C-BAL-PSP1ZSC-BAL-PSP1CP1B

C-BAL-PSP1CP1A

C-BAL-PSVFD1B

SEE C-BAL-PSVFD1A
ON E-520
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P-BAL-PSP2C
PB4
P-BAL-PSP2B

P-BAL-PSP2A
P-BAL-PSVFD2

C-BAL-PSP2D

C-BAL-PSP2B

PB6
C-BAL-PSPLCB (2 OF 2) FROM ON E-521

C-BAL-PSP2C
PB17

C-BAL-PSP2ZSC-BAL-PSP2CP2B
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SEE C-BAL-PSVFD2A
ON E-520
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GENERAL NOTESINSTRUMENT IDENTIFICATION LINE LEGEND
14.

K KEXAMPLE SYMBOLS INSTRUMENT IDENTIFICATION LETTERS TABLE। PARALLELING LINES
1 15.

SUCCEEDING-LETTERSFIRST-LETTERFIRST LETTER SECONDARY PROCESS 3(2)(2)
CLARIFYING TAG (SEE BELOW)

LETTER MODIFIERCD BB PROCESS (OPEN CHANNEL)SUCCEEDING LETTERS
(A) (B)ISA USER'S CHOICE (*)A ALARM 16.I

USER'S CHOICE (*)B ELECTRICAL SIGNAL (A) TOTAL OF 2 SIGNALSC CONTROL
+ + PNEUMATIC SIGNALJ JDIFFERENTIALD

E VOLTAGE (EMF) 17.XXX
CONNECTING LINES

F FLOW RATE L L HYDRAULIC SIGNAL 18.

EQUIPMENT / INSTRUMENT TAGGING DATA LINK0
GAUGING (DIMENSIONAL)G

LpAA# BBB# XXYY CCCCC# D 19.
HIGHH

DOUBLE-WALLED PIPEINDICATE 20.
H HNON-CONNECTING LINESJ SCAN

21.TIME, TIME SCHEDULE CONTROL STATIONK

L LEVEL LIGHT (PILOT) LOW 22.N TYPICAL BREAK
M MOISTURE, HUMIDITY MOMENTARY MIDDLE, INTERMEDIATE
N TORQUE USER'S CHOICE (*) 23
0 USER'S CHOICE (*)

GG PRESSURE, VACUUMP INTERFACE SYMBOLS 24.

Q QUANTITY
DIGITAL SYSTEM INTERFACES > A/OVR • PROCESS INTERFACES 25.

R RADIATION, RESTRICTION RECORD
ANALOG INPUT S SPEED, FREQUENCY SAFETY SWITCH 26.

/ A/OVR D SIGNAL INTERFACETEMPERATURE TRANSMIT TRIPTANALOG OUTPUT
U MULTI VARIABLE MULTI FUNCTION MULTI FUNCTION MULTI FUNCTION 27.DISCRETE INPUT A SOURCE UNIT PROCESS NO. (1 OR 2 CHARACTERS)F Fx V

OVR OVERVIEW SOURCE AT BOUNDARYV DISCRETE OUTPUT 28.X
WEIGHT, FORCE WELLW D DESTINATION DRAWING NO.

X UNCLASSIFIED STATUS XAXIS UNCLASSIFIED (*) UNCLASSIFIED (*) UNCLASSIFIED (*) 29.SOURCE DRAWING NO.SYAXISY

30.
fZ POSITION, DIMENSION ZAXIS

E E
f ► N N

31. DCT PLANT FACILITY AREA CODES ARE PROVIDED ON IG0003.TABLE BASED ON THE INSTRUMENTATION, SYSTEMS, AND AUTOMATION SOCIETY (ISA) STANDARD.

32.

GENERAL NOTES
33. REFER TO EQUIPMENT CODES USE A CLIENT-SPECIFIC 4-DIGIT CODE.

1.

D D2.ACCESSORY DEVICESINSTRUMENT OR TRANSDUCERS SPECIAL CASES
FUNCTIONAL SYMBOLS 90 3.A ANALOG P PNEUMATIC A ALARM YL

D DIGITAL PF PULSE FREQUENCY C CONTROLLER 4.FIELD MOUNTED
E VOLTAGE PD PULSE DURATION INDICATOR

5.H HYDRAULIC R RESISTANCE R RECORDER

CURRENT S SWITCH
C C

TRANSMITTERT 6.EXAMPLE
X UNCLASSIFIED

l/P
FY 7.EXAMPLEo FIT

8.
T BB

9.

10.

11.

12.XXA A
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Stamp 
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EVENT, STATE 
OR PRESENCE

TIME RATE 
OF CHANGE

CURRENT TO PNEUMATIC 
TRANSDUCER (BACK OF 
PANEL, IN A FLOW LOOP)

GLASS, GAUGE 
VIEWING DEVICE

E KRISTEL 09/02/2026
D WATSON 09/02/2026

ON-OFF HAND SWITCH, 
MAINTAINED CONTACT 
SWITCH (CONTROLLED 
DEVICE WILL RESTART 
ON RETURN OF POWER 
AFTER POWER FAILURE).

CAPILLARY TUBING 
(FILLING SYSTEM)

CONDUCTIVITY (ELECTRICAL) 
DENSITY (MASS) OR S.G.

PLC FUNCTION
(FIELD MOUNTED)

CONNECTION TO PROCESS 
OR INSTRUMENT SUPPLY

POINT (TEST) 
CONNECTION

O 
O

TRANSMITTER AS AN 
ACCESSORY TO A 
FLOW ELEMENT

AUXILIARY LOCATION 
(OPERATOR ACCESSIBLE **)

COMPUTER FUNCTION 
PRIMARY LOCATION 
(OPERATOR ACCESSIBLE **)

PACKAGE SYSTEM
EQUIPMENT

ALL GAUGES AND INSTRUMENT READOUTS SHALL BE LOCATED SO THAT THEY 
ARE READABLE FROM POINT OF OPERATION ACCESSIBLE, ANDAS FREE FROM 
VIBRATION AS POSSIBLE.

SUPPORT INSTRUMENTS FROM STRUCTURAL MEMBERS WHENEVER POSSIBLE, 
OR UNLESS OTHERWISE INDICATED.

BUILDING OR
FACILITY BOUNDARY

DISCRETE CONTROL WIRES WITH OPERATING VOLTAGES HIGHER THAN 24 VDC 
SHALL BE IN SEPARATE CONDUITS.

THE CONTRACTOR SHALL VERIFY ALL ELEVATIONSAND DIMENSIONS IN THE FIELD 
PRIOR TO ANY FABRICATION.

REFER TO INSTRUMENT CODE TABLES ON IG0003. INSTRUMENT CODES ARE 
CONSISTENT WITH ISA TABLE SHOWN. MANUAL VALVE CODES ARE CLIENT 
SPECIFIC AND ALSO INCLUDED IN THE TABLE.

THE CONTRACTOR SHALL PROVIDE COUPLINGS AND/OR ADAPTORS TO MATCH 
ROOT VALVE CONNECTION SHOWN ON INSTRUMENTATION INSTALLATION 
DETAILS.

INSTALL GROUNDING WIRES IN ACCORDANCE WITH MANUFACTURER'S 
RECOMMENDATION FOR METERS WITH GROUNDING RINGS.

INSTRUMENTS AND EQUIPMENT SHALL BE SERVICEABLE WITHOUT DISASSEMBLY 
OF MOUNTING SYSTEM.

NORMALLY INACCESSIBLE OR BEHIND-THE-PANEL 
DEVICES OR FUNCTIONS ARE DEPICTED BY USING 
THE SAME SYMBOLS BUT WITH DASHED 
HORIZONTAL BARS.

INSTRUMENT INSTALLATION DETAILS ARE DIAGRAMMATIC AND SHALL NOT BE 
USED FOR PHYSICAL LOCATION OR ORIENTATION OF INSTRUMENTS, EXCEPT AS 
NOTED. CONTRACTOR SHALL MAKE NECESSARY ADJUSTMENTS TO AVOID 
OBSTRUCTIONSAND ENSURE ADEQUATE EQUIPMENT CLEARANCES.

ON CONDUIT AND PIPING, USEAMINIMUM OF ELBOWS, USEAMINIMUM OF 5 PIPE 
DIAMETERS (OR GREATER IF REQUIRED BY CODE) FOR BEND RADIUS. DO NOT 
BEND GALVANIZED PIPE.

TO SEAL THREADED JOINTS USE A HIGH QUALITY WATERPROOF PIPE JOINT 
COMPOUND. TEFLON TAPE SHALL NOT BE USED ON ANY INSTRUMENT.

COMPONENTS AND PANELS SHOWN WITH A DOTTED LINE AROUND THEM ARE 
TO BE PROVIDED AS PART OF A PACKAGE SYSTEM.

ALL INSTRUMENT SUPPORTS AND FASTENERS SHALL BE CONSTRUCTED FROM 
316 STAINLESS STEEL. ALL TUBING/PIPING, FITTINGS, VALVES, CONNECTORS, 
FASTENERS, ADAPTERS AND OTHER ACCESSORIES AND APPURTENANCES USED 
FOR INSTALLATION OF INSTRUMENTS AND PANELS SHALL BE TYPE 316 STAINLESS 
STEEL.

INSTRUMENT WIRING, CONDUIT AND FITTINGS (NEMA4X) SHALL BE SUPPLIED. 
INSTALLED AND TERMINATED AS PART OF THIS CONTRACT.

MANUFACTURER SUPPLIED INSTRUMENT CABLES SHALL NOT BE SPLICED OR 
CUT. COIL EXTRA CABLE IN LCP AND CABLE TRAY JUNCTION BOX AND SIMILAR 
AREA APPROVED BY THE ENGINEER.

THE CONTRACTOR SHALL FURNISH AND INSTALL ALL TRANSFORMERS, 
INTERPOSING RELAYS AND CONTACTS AS REQUIRED.

SEISMIC AND ANCHORAGE CALCULATIONS SHALL BE PROVIDED FOR LOCAL 
CONTROL PANELS (STANDS INCLUDED).

ZONE 4 SEISMIC COMPLIANCE: CONTRACTOR SHALL PROVIDE STRUCTURAL 
ANALYSIS AND ADDITIONAL BRACING FOR ALL MAJOR ITEMS OF 
INSTRUMENTATION AND ACCESSORIES, INCLUDING THE EXISTING SUPPORT 
RACK, AS NEEDED TO ACHIEVE CONFORMANCE TO SEISMIC ZONE 4 
REQUIREMENTS.

ALL INSTRUMENT VALVES, TUBING, FITTINGS, AND PROCESS CONNECTIONS 
SHALL BE 316 STAINLESS STEEL.

ON AND OFF EVENT 
LIGHTS

FOR ASSEMBLY OF THREADED AND SOCKETWELD CONNECTIONS, REFER TO THE 
PIPING MATERIAL SPECIFICATION.

DO NOT CUT OR CRIMP CAPILLARY TUBING; TAPE, AND PROTECT EXCESS 
AMOUNT. CAPILLARY TUBING SHALL BE SUPPORTED IN RACEWAY.

THIS IS A STANDARD LEGEND. THEREFORE, NOT ALL OF THIS INFORMATION 
MAY BE USED ON THE PROJECT.

COMPONENTS AND PANELS SHOWN WITH A SINGLE ASTERISK (X ) ARE 
SUPPLIED AS PART OF A VENDOR PACKAGE.

COMPONENTS AND PANELS SHOWN WITH A DOUBLE ASTERISK (XX) ARE 
PROVIDED BY ELECTRICAL (DIVISION 26).

PROCESS LINE WITH 
HEAT TRACING

WHERE INDICATED EXISTING MOUNTED SYSTEMS SHALL BE MODIFIED AS 
NEEDED TO SUPPORT INSTRUMENTS.

UNLESS OTHERWISE NOTED, CONTROL PANELSAND CONTROL STATIONS SHALL 
BE NEMA4X RATED.

ALL EXPOSED TUBING ENDS AND FITTINGS SHALL BE PROTECTED BY SPRAYING 
AFTER INSTALLATION WITH BLACK QUEL-COR.

SUPPORT AND PROTECT LENGTH OF TUBING RUNS IN AN APPROVED TUBING 
RACEWAY. DETERMINE SIZE, LENGTH AND SUPPORT REQUIREMENTSAND SUBMIT 
TO CITY FOR APPROVAL. THE MAXIMUM RACEWAY SPAN BETWEEN SUPPORTS 
SHALL NOT EXCEED 3'-0".

HORIZONTAL RUNS OF INSTRUMENT PROCESS (IMPULSE) TUBING SHALL BE 
SLOPED AT A MINIMUM OF 1-INCH PER FOOT IN THE DIRECTION SHOWN ON THE 
DETAIL DRAWINGSAND SHALL BE DESIGNED TO DRAIN CONTINUOUSLY IN THE 
DIRECTION INDICATED WITHOUT SAGSAND LOW SPOTS WHERE MOISTURE CAN 
COLLECT.

DRIVE, ACTUATOR, FINAL 
CONTROL ELEMENT

(+) WHEN USED, EXPLANATION IS SHOWN ADJACENT TO INSTRUMENT SYMBOL. SEE ABBREVIATIONS AND LETTER SYMBOLS. 
(*) WHEN USED, DEFINE THE MEANING HERE FOR THE PROJECT.

ALL MATERIAL QUANTITIES AND LENGTHS OF TUBING/PIPING REQUIRED SHALL BE 
DETERMINED BY THE CONTRACTOR, LENGTHS OF TUBING/PIPING SHALL BE KEPT 
TOAMINIMUM.

STATION TYPE (SEQ# AS NEEDED)
STATION MODIFIER (AS NEEDED, 
SEE SHEET ZI-003) -----------------------
TRAIN NUMBER (AS NEEDED) -------
FUNCTION ID (SEE SHEET ZI-003)
FUNCTION ID DESCRIPTOR ----------

PANEL MOUNTED 
(OPERATOR 
ACCESSIBLE XX)

ADDITIONAL INSTRUMENTATION AND CONTROL SYMBOLS MAY BE USED AS 
REQUIRED. SYMBOLSAND NOMENCLATURE ARE BASED ON ISA STANDARDS S5.1, 
S5.2AND S5.4.

INTERFACE TO 
OR FROM PROCESS 

EXTERNAL TO PROJECT

INTEGRATE, 
TOTAL

READOUT OR 
PASSIVE FUNCTION

SHARED DISPLAY, 
SHARED CONTROL 
PRIMARY LOCATION 
(OPERATOR ACCESSIBLE X*)

READOUT OR 
PASSIVE FUNCTION

READOUT OR 
PASSIVE FUNCTION

RATIO 
(FRACTION)

0- 
o

(B) 3 TYPICAL SETS OF 
2 SIGNALS EACH. 
TOTAL OF 6 SIGNALS.

PROCESS OR 
INITIATING VARIABLE

USER'S CHOICE (*) 
CLOSED

HAND (MANUAL INITIATION) 
CURRENT (ELECTRICAL) 

POWER

ANALYSIS (+)
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OPEN

2 
Q
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c
CO 
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00 
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LOUVER
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Q
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MISCELLANEOUS SYMBOLS PUMP AND COMPRESSOR SYMBOLSVALVE SYMBOLSC
VGATE PINCH PRESSURE RELIEFK KFFLCPLLLX1 PISTON PUMP

XXI XXL XX
DXKNIFE GATE NEEDLE Y AIR GAP

(O REGULATED SIDESWING CHECKBUTTERFLY
XXXXPRESSURE CONTROL1 in XX

BALL CHECKe GLOBE A
XX120V

J JROTARY PUMP
>>II BALL

XX—AP AIR PURGE SET 480VV XX
- OROTARYVEE-BALL

VACUUM PUMP
XX XXF FLUSHING CONNECTION DIAPHRAGM PUMP©K TELESCOPEPLUG XX H

- EDUCTOR
SCREW PUMPSAMPLE+ XXs s SEAL WATER SET

5ANGLE GATE PLUG
DIAPHRAGM MUDH Ht ] XX

WP WATER PURGE SET
XX: AS ADJUSTABLE SPEED

T RECEPTACLE
WU FLEXIBLE CONNECTION

ANALYTICAL SYMBOLSAGATE SYMBOLS AERATOR

A xxxx
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F F02 OXYGEN
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— VPIPE CAP RADIO ANTENNA
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D DPIPE SERVICE
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PROCESSING
CAVITY PUMP

SKIMMING
MECHANISM

SUBMERSIBLE
SUMP PUMP

BLOWER OR FAN 
(CENTRIFUGAL)

LEVEL
(RADAR)

FO 
FC 
FLP

LOGIC ELEMENT: 
IF A ORB THEN C

CENTRIFUGAL 
PUMP (DRY PIT)

CENTRIFUGAL WET PIT 
PUMP OR TURBINE PUMP

COMPRESSOR 
(CENTRIFUGAL)

CS-1 CONSTANT SPEED (SINGLE SPEED) 
CS-2 CONSTANT SPEED (TWO SPEED)

RUPTURE DISK 
(PRESSURE)

THERMAL
FLOWMETER

DIAPHRAGM, 
DIFFERENTIAL 
PRESSURE

I

OF 
PD 
PURW 
PW 
SAMP 
SW 
V 
W1

OVERFLOW
PROCESS DRAIN 
PURIFIED WATER 
POTABLE WATER 
SAMPLE 
SERVICE WATER 
VENT 
POTABLE UTILITY WATER

o
o 

o

PNEUMATIC DIAPHRAGM 
SPRING-OPPOSED, SINGLE 
OR DOUBLE ACTING

AIR AND/OR
VACUUM RELEASE

SELF CONTAINED 
AIR SUPPLY

VOICE COMMUNICATION 
POINT

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

PNEUMATIC CYLINDER 
SINGLE OR DOUBLE 
ACTING ACTUATED 
BY ONE INPUT

ELECTROMAGNETIC
FLOWMETER

FABRICATED
SLIDE

VALVE
POSITIONER

FAIL OPEN
FAIL CLOSED
FAIL TO LAST POSITION

MULTI-PORT VALVE 
(GATE VALVE SHOWN. FOR 
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SYMBOL SHOWN.) SEAT 
PORTS ARE IMPLIED BY 
INDICATED FLOW PATTERN.

PIPE DIAMETER 
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INTERLOCK, SEE 
CONTROL DIAGRAMS

480 VOLT,
60 HZ POWER

SEAT PORT
ECCENTRIC PLUG

LEVEL
(ULTRASONIC)

2 
Q

LEVEL
(BUBBLER TUBE)

LOGIC ELEMENT:
IF A AND NOTE THEN C

120 VOLT,
60 HZ POWER

RECIPROCATING OR
METERING PUMP
(POSITIVE DISPLACEMENT)

COMPRESSOR 
(PISTON)

RUPTURE DISK 
(VACUUM)

VENT TO 
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PRESSURE REGULATION 
(CLAY-TYPE)
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Designer 
Stamp 
Drawn By 
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ID
LC# 
LCV# 
LE# 
LG#
LI# 
LIC# 
LIT# 
LM# 
LR# 
LIR# 
LS# 
LT#

ID
AE# 
AIT# 
CT# 
UIR# 
UIT# 
ZS# 
JT# 
ST# 
VT# 
ET# 
WT# 
ZIT# 
ZT#

ID
TC#
CC# 
ACP# 
CPC#

ID
FC# 
FCV#
FE#
FG#
Fl#
FIC#
FIT#
FX#
FM# 
FRC# 
FR#
FIR#
FS#
FQ# 
FQC# 
FT#

LCM# 
LCS# 
MSB# 
MS# 
MTS#

ID
TC# 
TCV# 
TE# 
TG# 
Tl# 
TIC# 
TIT# 
TT# 
TM# 
TIR#
TS#

2
Q

AC
AS 
BS
CC
CS 
DW
DV
ZS 
EC
FA 
FB
FC
FE
FO
FP 
FS
GB

ID
DPI# 
DSPI# 
PC# 
PCV# 
PDC#
PDI# 
PDS# 
PG# 
PHC#
PI# 
PIC# 
PIS# 
PIT#
PT# 
PR# 
PRC# 
PSH# 
PSL#

ID 
HMI#
L# 
PLC# 
TAI# 
TAO# 
TDI# 
TDO# 
PB# 
R# 
RIO# 
SS# 
SW#

SC# 
SV# 
ST# 
SR# 
STR# 
SP# 
SPCP# 
SF# 
SW# 
TK# 
T# 
T#LE# 
T#LSH# 
T#LSL# 
T#LIT# 
TCP# 
TE# 
TG# 
Tl#

GVT 
HS
IS 
IN
IX
LS 
OS 
PS 
PY 
RC 
RG 
RS 
SWC 
SD 
SH 
SG 
SA 
SGP 
TK
TH 
TR 
TS 
TW
TL 
UV
VT 
WL 
WF

ID
AC#
AHU# 
FCV# 
FVS# 
HX# 
M# 
PV# 
PRV# 
P#
PTB# 
RVS# 
TK# 
T# 
TR# 
TRB# 
TWS# 
V#
VFD#

EQUIPMENT___________________
TERMINAL CABINET____________
COMMUNICATIONS CABINET
SECURITY CABINET____________
CATHODIC PROTECTION CABINET

EQUIPMENT___________________________
ANALYZER ELEMENT____________________
ANALYZER INDICATOR TRANSMITTER
CURRENT TRANSMITTER________________
MULTIVARIABLE INDICATOR RECORDER
MULTIVARIABLE INDICATOR TRANSMITTER
POSITION SWITCH______________________
POWER TRANSMITTER
SPEED TRANSMITTER___________________
VIBRATION TRANSMITTER_______________
VOLTAGE TRANSMITTER________________
WEIGHT TRANSMITTER__________________
POSITION INDICATOR TRANSMITTER 
POSITION TRANSMITTER

ID
AHCP#
CP# 
FACP#
FAICP# 
SPCP#
TCP#

EQUIPMENT
AIR HANDLING CONTROL PANEL 
CONTROL PAN EL (PLC OR RELAYS) 
FIRE ALARM CONTROL PANEL
FIRE ALARM INTERLOCKING PANEL 
SUMP PUMP CONTROL PANEL 
TELECOM PANEL (WTCS)

0- 
d

EQUIPMENT________________________________
DIFFERENTIAL PRESSURE INDICATOR
DIFFERENTIAL PRESSURE SETPOINT INDICATOR
PRESSURE CONTROLLER____________________
PRESSURE CONTROL VALVE__________________
PRESSURE DIFFERENTIAL CONTROLLER
PRESSURE DIFFERENTIAL INDICATOR
PRESSURE DIFFERENTIAL SWITCH
PRESSURE GAUGE
PRESSURE HAND CONTROL__________________
PRESSURE INDICATOR
PRESSURE INDICATOR CONTROLLER__________
PRESSURE INDICATOR SWITCH_______________
PRESSURE INDICATOR TRANSMITTER_________
PRESSURE TRANSMITTER (NON INDICATING)
PRESSURE RECORDER______________________
PRESSURE RECORDER CONTROLLER_________
PRESSURE SWITCH HIGH_____________________
PRESSURE SWITCH LOW

EQUIPMENT_____________________________________
TEMPERATURE CONTROLLER________________________
TEMPERATURE CONTROLLER VALVE__________________
TEMPERATURE ELEMENT___________________________
TEMPERATURE GAUGE
TEMPERATURE INDICATOR_______________________________________
TEMPERATURE INDICATOR CONTROLLER/THERMOSTAT FOR AC UNITS
TEMPERATURE INDICATOR TRANSMITTER__________________________
TEMPERATURE TRANSMITTER (NON INDICATING)____________________
TEMPERATURE METER___________________________________________
TEMPERATURE INDICATING RECORDER____________________________
TEMPERATURE SWITCH

EQUIPMENT_______________________
AUTOMATIC TRANSFER SWITCH
MANUAL TRANSFER SWITCH________
CURRENT TRANSFORMER__________
BATTERY DISCONNECT_____________
DISCONNECT SWITCH______________
MAIN SWITCHBOARD (SEE NOTE) 
MAIN SWITCHGEAR (SEE NOTE) 
MOTOR CONTROL CENTER_________
POWER PANEL (120V)______________
POWER PANEL (480V)______________
POWER SUPPLY (AC/DC CONVERTER)
TRANSFORMER___________________
UNINTERRUPTIBLE POWER SUPPLY
UPS BATTERY DISCONNECT________
UPS BYPASS SWITCH______________
VOLTAGE TRANSFORMER__________
MOTOR PROTECTION RELAY________
POWER MONITOR_________________
POWER DISTRIBUTION UNIT

EQUIPMENT_____________________________
AIR COMPRESSOR_______________________
AIR HANDLING UNIT______________________  
FLOW CONTROL VALVE___________________  
FULL VOLTAGE STARTER_________________
HEAT EXCHANGER_______________________
MOTOR (NO PUMP)_______________________
PRESSURE RELIEF VALVE_________________
PRESSURE REGULATING VALVE
PUMP (WATER OR CHEMICAL)_____________
PUMP TURBINE__________________________
REDUCED VOLTAGE STARTER_____________  
TANK (ISOLATED)________________________
TANK (PART OF A SYSTEM, I.E. SURGE TANK)
TRASH RAKE____________________________  
TURBINE________________________________
TRAVELING WATER SCREEN_______________
VALVE__________________________________
VARIABLE FREQUENCY DRIVE

EQUIPMENT_________________________
LEVEL CONTROLLER
LEVEL CONTROL VALVE______________
LEVEL ELEMENT_____________________
LEVEL GAUGE_______________________
LEVEL INDICATOR___________________
LEVEL INDICATOR CONTROLLER______
LEVEL INDICATOR TRANSMITTER
LEVEL METER_______________________
LEVEL RECORDER___________________
LEVEL INDICATING RECORDER________
LEVEL SWITCH______________________
LEVEL TRANSMITTER (NON INDICATING)

ID
ATS# 
MTS# 
CT#
BD# 
DS# 
MSB# 
MS# 
MCC#
LP# 
DP#
PS# 
TFR# 
UPS# 
UPSBD# 
BS#
ET# 
MPR#
PM# 
PDU#

EQUIPMENT________________________
FLOW CONTROLLER_________________
FLOW CONTROL VALVE______________
FLOW ELEMENT_____________________
FLOW GAUGE_______________________
FLOW INDICATOR
FLOW INDICATOR CONTROLLER______
FLOW INDICATOR TRANSMITTER
FLOW INTEGRATOR
FLOWMETER_______________________
FLOW RATIO CONTROLLER___________
FLOW RECORDER___________________
FLOW INDICATING RECORDER________
FLOW SWITCH______________________
FLOW TOTALIZER___________________
FLOW TOTALIZER CONTROLLER______
FLOW TRANSMITTER (NON INDICATING)

AIR CHAMBER__________________________________
AMMONIATION STATION_________________________  
BACKWASH STATION____________________________ 
CONTROL CENTER______________________________ 
CHLORINATION STATION*________________________ 
DEWATERING PROCESS/FACILITY________________  
DIVERSION STATION/STRUCTURE________________  
CORROSION CONTROL STATION__________________ 
EFFLUENT CHANNEL____________________________  
FILTER AREA___________________________________ 
FOREBAY______________________________________
FLOW CONTROL STATION
FERRIC CHLORIDE STATION_____________________  
FLOCCULATION PROCESS/STATION_______________
FILTRATION PLANT/STATION_____________________  
FLUORIDATION STATION_________________________
GENERAL BUILDING (OFFICE, WAREHOUSE, LABORATORY, 
ETC. NOT PART OF WATER TREATMENT OR DISTRIBUTION) 
GRAVITY THICKENER____________________________ 
HYDROGEN PEROXIDE STATION__________________ 
UTILITY CUSTOMER STATION____________________  
INTAKE STRUCTURE/FACILITY/INLET______________  
ION EXCHANGE
LIFT STATION__________________________________
OXYGEN GENERATION STATION__________________  
PUMPING STATION______________________________ 
CATIONIC POLYMER STATION____________________  
RECIRCULATION/RETURN/RECYCLE OF WATER
REGULATOR STATION___________________________  
RESERVOIR____________________________________
SCREENED WATER CHANNEL____________________  
SEDIMENTATION PROCESS/STATION______________  
SODIUM HYDROXIDE____________________________  
SPREADING GROUND___________________________  
SULFURIC ACID STATION________________________  
SURGE PROTECTION
TANK (STAND-ALONE)
THICKENING PROCESS/STATION
TRASH RAKE STATION___________________________ 
TREATMENT STATION *__________________________
TRAVELING WATER SCREEN STATION_____________  
TRUNK LINE____________________________________ 
ULTRA VIOLET DISINFECTION STATION____________  
VAULT_________________________________________ 
WELL (STAND-ALONE/INDIVIDUALS)_______________  
WELL FIELD (INCLUDES WELLS AND WELL PUMPS) EQUIPMENT_______________  

HUMAN MACHINE INTERFACE 
INDICATING LIGHT__________ 
PLC______________________  
PLC IFM ANALOG INPUTS 
PLC IFM ANALOG OUTPUTS 
PLC IFM DIGITAL INPUTS 
PLC IFM DIGITAL OUTPUTS 
PUSHBUTTON______________
RELAY____________________
REMOTE (PLC) RACK (I/O) 
SELECTOR SWITCH_________ 
SWITCH

TAGS 
ACT# 
AC# 
ACC# 
AHU# 
AHCP# 
ARV# 
AIT# 
AE# 
AFR# 
ATS# 
BA# 
BD# 
B#CP# 
BKR# 
CPC# 
CC# 
CSV# 
CP# 
CN# 
CT# 
C# 
DPIT# 
DPI# 
DSPI# 
DAC# 
DS# 
DR# 
ER# 
ES# 
E# 
EF# 
EFCP# 
FACP# 
FAICP# 
FCV# 
FC# 
FE# 
FG# 
Fl# 
FIC# 
FIT# 
FM# 
FS# 
FQ# 
FQC# 
FT# 
FB# 
FVS# 
GATE# 
GEN# 
HF# 
H# 
HS# 
HMI# 
HCP# 
L# 
IV# 
LDP# 
LCV# 
LC# 
LE# 
LG# 
LI# 
LIC# 
LIT# 
LS# 
LSH# 
LSHH# 
LSL# 
LSLL# 
LT# 
LTG# 
LCP# 
LTGEM#

MP# 
MPCP# 
MP#LK 
MCC# 
MPR# 
MD# 
PLC# 
ZIT# 
ZS# 
ZT# 
PDC# 
PM# 
LP#
DP# 
PS# 
JT# 
PCV# 
PC# 
PDC# 
PDI# 
PDS# 
PG# 
PI# 
PIC# 
PIS# 
PIT#
PR# 
PRC# 
PRV# 
PV# 
PSH# 
PSL# 
PT# 
PCU 
PCNV# 
P#
PTB# 
PD# 
PB# 
RCPT# 
R#
RIO# 
SAP# 
SAP#CP# 
ACP# 
SS#

TIC# 
TIT#
TM#
TS#
TT#
TB#
TC#
TFR#
UPS# 
UPSBD# 
BS#
V#
VFD#
VT#
ET#
WS#

EQUIPMENT MODIFIER TABLE 4.2
DESCRIPTIONS
ACTUATOR
AIR COMPRESSOR
AIR CONDITIONING CONDENSER
AIR HANDLING UNIT
AIR HANDLING UNIT CONTROL PANEL
AIR RELEASE VALVE
ANALYZER
ANALYZER ELEMENT
ARCFLASH RELAY
AUTOMATIC TRANSFER SWITCH
BASIN
BATTERY DISCONNECT
BLOWER# CONTROL PANEL
BREAKER
CATHODIC PROTECTION CABINET
COMMUNICATIONS CABINET
CONTAINER SHUTOFF VALVE
CONTROL PANEL (PLC OR RELAYS)
CRANE
CURRENT TRANSMITTER/ TRANSFORMER
CYLINDER OR CONTAINER
DIFFERENTIAL PRESSURE INDICATING TRANSMITTER
DIFFERENTIAL PRESSURE INDICATOR
DIFFERENTIAL PRESSURE SETPOINT INDICATOR
DIGITAL TO ANALOG SIGNAL CONVERTER
DISCONNECT SWITCH
DOOR
ETHERNET ROUTER
ETHERNET SWITCH
EVAPORATOR
EXHAUST FAN
EXHAUST FAN CONTROL PANEL
FIRE ALARM CONTROL PANEL
FI RE ALARM INTERLOCKING PAN EL
FLOW CONTROL VALVE
FLOW CONTROLLER
FLOW ELEM ENT
FLOW GAUGE
FLOWINDICATOR
FLOWINDICATOR CONTROLLER
FLOW INDICATOR TRANSMITTER
FLOWMETER
FLOW SWITCH
FLOWTOTALIZER
FLOWTOTALIZER CONTROLLER
FLOWTRANSMITTER (NON INDICATING)
FOREBAY
FU LL VOLTAGE STARTER
GATE
GENERATOR (POWER)
HEAT PUMP
HEATER
HORN/ STROBE
HUMAN MACHI NE INTERFACE
HYDRAULIC CONTROL PANEL
INDICATING LIGHT
ISOLATION VALVE
LEAK DETECTOR PANEL
LEVEL CONTROL VALVE
LEVEL CONTROLLER
LEVEL ELEMENT
LEVEL GAUGE
LEVEL INDICATOR
LEVEL IN DI CATOR CONTROLLER
LEVEL IN DI CATOR TRANSMITTER
LEVEL SWITCH (FLOOD) (WHEN ONLY ONE LEVEL SWITCH IN A SUMP)
LEVEL SWITCH HIGH
LEVEL SWITCH HIGH HIGH
LEVEL SWITCH LOW
LEVEL SWITCH LOW LOW
LEVEL TRANSMITTER (NON INDICATING)
LIGHTING
LI GHTI NG CONTROL PANEL
LIGHTING EMERGENCY (LIGHTING EXIT SIGN)
LOCAL CONTROL MODULE/ STATION (NOT ON THE PANEL, FOR
EXAMPLE LI Ml TORQUE OR EIM FORAN ACTUATOR)
LOCAL CONTROL STATI ON
MAIN SWITCHBOARD (SEENOTE)
MAIN SWITCHGEAR (SEE NOTE)
MANUAL TRANSFER SWITCH

co
CO 
CN 
O 
CM co cd
LU 
2
LU

7 
Q

o
Q

METERING PUMP
METERING PUMP CONTROL PANEL
METERING PUMP# LEAK DETECTOR 
MOTOR CONTROL CENTER
MOTOR PROTECTION RELAY 
MOTORIZED DAMPER 
PLC
POSITION INDICATOR TRANSMITTER
POSITION SWITCH
POSITION TRANSMITTER
POWER DISTRIBUTION UNIT
POWER MONITOR/ POWER ENERGY METER
POWER PANEL (120/208 OR 120/240V)
POWER PANEL (480V)
POWER SUPPLY (AO DC CONVERTER)
POWER TRANSMITTER
PRESSURE CONTROL VALVE
PRESSURE CONTROLLER
PRESSURE DIFFERENTIAL CONTROLLER
PRESSURE DIFFERENTIAL INDICATOR
PRESSURE DI FFERENTI AL SWITCH
PRESSURE GAUGE
PRESSURE INDICATOR
PRESSURE INDICATOR CONTROLLER
PRESSURE INDICATOR SWITCH
PRESSURE INDICATOR TRANSMITTER
PRESSURE RECORDER
PRESSURE RECORDER CONTROLLER
PRESSURE REGULATI NG VALVE
PRESSURE RELI EF VALVE
PRESSURE SWITCH HIGH
PRESSURE SWITCH LOW
PRESSURE TRANSMITTER (NON INDICATING) 
PROCESS CONTROL UNIT
PROTOCOL CONVERTER (DIGI) 
PUMP (WATER OR CHEMICAL) 
PUMP TURBINE 
PURGE DRAIN
PUSHBUTTON 
RECEPTACLE 
RELAY (LOCATED INSI DE CP) 
REMOTE I/O RACK (NOT WITH PLC) 
SAMPLE PUMP
SAMPLE PUMP CONTROL PANEL
SECURITY CABINET 
SELECTOR SWITCH 
SIGNAL CONVERTER/ SIGNAL CONDITIONER/ SIGNAL 
ISOLATOR/ SIGNAL SPLITTER
SOLENOID VALVE OR WATER SOFTEN ER SOLENOI D VALVE
SPEED TRANSMITTER
STARTER
STRAINER (EXCEPT BASKET TYPE) 
SUMP PUMP
SUMP PUMP CONTROL PANEL
SUPPLY FAN
SWITCH
TANK (ISOLATED)
TANK (PART OF A SYSTEM, I.E. SURGETANK)
TANK# LEVEL ELEMENT
TANK# LEVEL SWITCH HIGH
TANK# LEVEL SWITCH LOW 
TANK# LEVEL TRANSMITTER 
TELECOM PANEL (WTCS) 
TEMPERATURE ELEMENT 
TEM PERATURE GAUGE 
TEMPERATURE INDICATOR
TEMPERATURE INDICATOR CONTROLLER/ THERMOSTAT (USED FOR 
AC UNITS)
TEMPERATURE INDICATOR TRANSM ITTER 
TEMPERATUREMETER
TEMPERATURE SWITCH (USED FOR EXHAUST FANS) 
TEMPERATURETRANSMITTER (NON INDICATING) 
TERMINAL BLOCK 
TERMINAL CABINET 
TRANSFORMER
UNINTERRUPTI BLE POWER SUPPLY 
UPS BATTERY DI SCONNECT 
UPS BYPASS SWITCH
VALVE INCLUDING (TANK FILL VALVE (TANK 1 =V1,TANK2 =V2) 
VARIABLE FREQUENCY DRIVE
VIBRATION TRANSMITTER
VOLTAGE TRANSMITTER/ TRANSFORM ER 
WATER SOFTEN ER
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PLC

48" PURW
FROM AWPF

WEIR  HEIGHT 701.5

GENERAL SHEET NOTES
1. RECORD DRAWING PROVIDED FOR REFERENCE

PURPOSES, SUBCONTRACTOR TO FIELD VERIFY
EXISTING CONDITIONS PRIOR TO CONSTRUCTION,
RELATED TO ADDITION OF PUMP 5 AND PUMP 6.

PUMP SOUND ENCLOSURE
VENTILATION FAN
CONTROL PANEL
(TYP. OF 3)
PSP1EF1
PSP2EF1
PSP3EF1

LIT

LE

PSLIT2

VERTICAL TURBINE PUMP
CAPACITY = 8,333 GPM
P=    310 FT
HP= 1,000
TYP OF
PUMPS 1 - 3
AND PUMP 6

PUMP 1
PSP1
SEE I-002

PUMP 2
PSP2
SEE I-003

PUMP 3
PSP3
SEE I-004

VFD
PSVFD6

VFD
PSVFD5

PSLSLCP1

HS YL

LSL
PSLSL1

120V UPS

NEW BAFFLE STRUCTURE PUMP 5
PSP5
SEE I-005

PUMP 6
PSP6
SEE I-006

VERTICLE TURBINE PUMP
CAPACITY = 5,400 GPM
P = 274 FT
HP = 500
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BILL OF MATERIALS
QTYITEM MODEL DESCRIPTION MANUFACTURER

1

2

PANEL VIEW PLUS 7 PERFORMANCE, 19 INCH3 1 2711-T19C22A9P ALLEN-BRADLEY
H H4

POWER SUPPLY REDUNDANCY DIODE MODULE, 24VDC, 10A1088206 PHOENIX CONTACT5 1
POWER SUPPLY, 24VDC, 10A6 PHOENIX CONTACT2 2866750

7

8

9

10 GG
11 2

12

MODULE, DIGITAL INPUT, 24VDC, 32PT13 1756-IB325 ALLEN-BRADLEY

MODULE, DIGITAL OUTPUT, 24VDC, 32PT1756-OB16E14 4 ALLEN-BRADLEY
MODULE, ANALOG INPUT, 8PT (DIFFERENTIAL)15 1756-IF164 ALLEN-BRADLEY

MODULE, ANALOG OUTPUT, 8PT16 1756-OF82 ALLEN-BRADLEY
F FMODULE, RTD INPUT, 8PT1756-IR8I17 4 ALLEN-BRADLEY

MODULE, CONTROLNET18 1756-CNB1 ALLEN-BRADLEY

19 9 1492-1FD20K-2 16 INPUT DIGITAL IFM MODULE ALLEN-BRADLEY

20 1492-XID2024-16RK 16 OUTPUT DIGITAL IFM MODULE4 ALLEN-BRADLEY

1492-Al FM16FK-5 16 INPUT ANALOG IFM MODULE21 4 ALLEN-BRADLEY

1492-Al FMK8K-3 8 OUTPUT ANALOG IFM MODULE CABLE22 2 ALLEN-BRADLEY

10-SLOT PLC CHASSIS, PANEL MOUNT23 1756-A101 ALLEN-BRADLEYE E
1756-N2 BLANK SLOT FILLERS24 4 ALLEN-BRADLEY

25

26

27

28

29

30D D

31

32

33

34

35

36
C C37

38

39
TWO-POSITION SWITCH, MAINTAINED, 30MM40 1 800T-H2A ALLEN-BRADLEY

PILOT LIGHT, 30MM, LED, YELLOW800T-QTH2A2 ALLEN-BRADLEY41

42 1 ULTRASONIC LEVEL TRANSMITTER REFER TO INSTRUMENT LIST

43 1 1756-L81E CONTROLLOGIX L81E PROCESSOR ALLEN-BRADLEY BB
CONTROLLOGIX ETHERNET COMM. MODULE, DUAL-PORT44 2 1756-EN2TR ALLEN-BRADLEY
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PSPLCLCP1 NOTES:

C TB-1 1.r ENCLOSURE DOOR12AWG-GREENK KG1i

L Ji iI 12AWG - WHITE/BLUE1
I I

12AWG - BLUE TB-1 TB-1
24VDC rCD 2.N1CB1 N11 11 2 1 2 AMPr WHT/BLU

1 I 3. NAMEPLATES TO BE ATTACHED TO ENCLOSURES WITH
|

i I i TB-2 TB-2J JI I RTV" SILICONE RUBBER CEMENT. BE SURE THAT SURFACEII

1 r- 1BLUE BLUEI TO BE CEMENTED IS CLEAN, DRY, AND FREE OF PAINT.i 1 4I[ II I 3 r LAL

5 4.ATO 2 TOTB-2-1 —O>[ II 3I
RELAY 22 8 11aa B2X7 G) I ISAFETY RELAY 1 5.7

I II 10
BLUE WHT/BLUBLUE 6.-3 TO TOTOLN

H H9 W 8-42 A1X A1YTYP
TB-3 TB-31

XO1 II A2BLUE BLUEO) 8 TO A2X A2Y ■TO —O1 I
10 XOA3BLUE BLUE

- TO- A3X A3Y TO —TYP O0 N

O

A4— BLUE BLUE—
GG —FROM PSPLC1 / TO) A4X A4Y TOHU1 8—I I IO)

— OXBLUE BLUEX L18- 4FROM PSPLC1 — -17— OI 001 2a 40227
B1(O

— B1X B1YO

XO— B2BLUE BLUEN

/ TO- B2X B2Y TOH —— OI I IO

F F12 13— B3I BLUE IBLUETO- B3X B3Y 10 - — SPAREU1 SPARE—
O)

B4BLUE BLUE— TO- B4X B4Y 12- — SPARESPAREOOA

I I ISAFETY RELAY 2
I I020020000000000002777

BLUE TO TO(COIL)E EWHT/BLU0)

I
A1

A1YA1XI I
I IA2BLUE WHT/BLU-13 A2X A2Y 14 - —O

A3BLUE WHT/BLUI -15 A3X A3Y 16 -3 O
D D

A4
I IA4YA4X

0)

I IB1
B1X B1Y

I B2BLUE BLUEB2X B2YFROM 120VAC POWER TO LAL INDICATOR LIGHT

I IB3 B3YB3XC C3 I I
B44 B4X B4Y

I
BILL OF MATERIALS

QTY REF. DESIGN DESCRIPTION MANUFACTURER'S P/N MFG.ITEM#
BB 16" x 12" x 10" , NEMA4X, 316LSS ENCLOSURE1 1 CSD161210SS6 HOFFMAN

2 1 BACKPANEL CP1612 HOFFMAN
SAFETY RELAY, 8 POLE, 4 NO, 4NC, 24VDC 700S-DCP440DZ243 1 ALLEN-BRADLEY

LOCAL CONTROL PANEL 1" WIREWAY, 2" TALL F1X2LG6 PANDUIT4 1
DINRAIL, 7MM x 35MM, 1 METER LONG5 1 199-DR1 ALLEN-BRADLEYNTS

6 TERMINALBLOCK, IEC 1-CIRCUIT, FEEDTHROUGH, GROUND1 1492-GJ3 ALLEN-BRADLEY
TERMINALBLOCK, IEC 1-CIRCUIT, FEEDTHROUGH, GREY23 1492-J3 ALLEN-BRADLEY7

8 TERMINAL BLOCK, IEC 1-CIRCUIT, END BARRIER3 1492-EBJ3 ALLEN-BRADLEYA A
END BLOCKS 1492-EAJ35 ALLEN-BRADLEY59
24VDC CIRCUIT BREAKER, 2A1 1489-M1CO2O ALLEN-BRADLEY10
2-POSITION SELECTOR SWITCH, 1 NO, 1 NC CONTACT11 1 800T-H2A ALLEN-BRADLEYFRONT OF PANEL
LED PILOT LIGHT, PUSH-TO-TEST 800H-QRTH2A12 1 ALLEN-BRADLEYFRONT OF PANEL
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NOTES:PSPxCPx
1.

TB-1K K1 r। ENCLOSURE DOOR12AWG-GREEN G1—l I12AWG - WHT/BLU ___ _

I(O 2.12AWG-BLUE1
24VDC

I TB-1
Q I r N1[N1]-- HI 3. NAMEPLATES TO BE ATTACHED TO ENCLOSURES WITHIIIJ JI __ _  J RTV" SILICONE RUBBER CEMENT. BE SURE THAT SURFACEII2 AMP2 I1 II j WHT/BLU TO BE CEMENTED IS CLEAN, DRY, AND FREE OF PAINT.rI I

I I I

4.I TB-2 TB-2

I r rI Ii ©[ I I 3 BLUE BLUEI 1 4PAH
5.I BLUE WHT/BLUI coA[ I IL ]

ITO TB-2-1Th A0 I8 11I 222772

| 6.
H H7 NORMAL BYPASSI

10I 7.SAFETY RELAY 1N PSPxPSH
9 IcoI 844444444

TYP I4 BLUE BLUE WHT/BLU1 -3 K1 K2 6(COIL)I L
CH

ICD 8I
A110 5 GG I A1X A1YTYP N TB-3 TB-3

I IO r BLUE |A2BLUE A2Y—1 A2X 2- 4-OTI CD 8 ICD A3BLUE BLUEI 3 A3X A3Y 4SPARE — SPARE
CO

I A47777777 BLUE BLUECO -5 A4X A4Y 6-FROM PSPLC1 — —
I o IF F

4 II I BLUE BLUEN -13 14-FROM PSPLC1 — O7 IGO

I B112 13 B1YB1XCD—I CD
22222222222222222222222222222222222222222222272772 BLUE B2 BLUE7 3 7 B2X B2Y 8I SPARE — SPARE22002020002202222222222022220220 I

II I B3BLUE BLUE0)

B3X B3Y TO PAH INDICATOR LIGHTFROM 120VAC POWER IE EI B4
B4X B4YI

I I
I II3

I 1227/2222722222777777777 22222222222
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BILL OF MATERIALS

I QTYITEM# REF. DESIGN DESCRIPTION MANUFACTURER'S P/N MFG.

-

16" x 12" x 10" , NEMA4X, 316LSS ENCLOSURE1 1 CSD161210SS6 HOFFMAN
C C2 1 BACKPANEL CP1612 HOFFMAN

SAFETY RELAY, 8 POLE, 4 NO, 4NC, 24VDC3 700S-DCP440DZ241 ALLEN-BRADLEY

I 1" WIREWAY, 2" TALL F1X2LG6 PANDUIT4 1
DINRAIL, 7MM x 35MM, 1 METER LONG 199-DR15 1 ALLEN-BRADLEY

6 1492-GJ31 ALLEN-BRADLEY
23 1492-J3 ALLEN-BRADLEY7

8 TERMINAL BLOCK, IEC 1-CIRCUIT, END BARRIER3 1492-EBJ3 ALLEN-BRADLEY
5 END BLOCKS 1492-EAJ35 ALLEN-BRADLEY9 BB J

24VDC CIRCUIT BREAKER, 2A1 1489-M1CO2O ALLEN-BRADLEY10
LOCAL CONTROL PANEL 2-POSITION SELECTOR SWITCH, 1 NO, 1 NC CONTACT 800T-H2A11 1 ALLEN-BRADLEYFRONT OF PANEL

LED PILOT LIGHT, PUSH-TO-TEST 800H-QRTH2A12 1 FRONT OF PANEL ALLEN-BRADLEYNTS
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