




CLARK COUNTY WATER RECLAMATION DISTRICT
LIFT STATION DESIGN AND CONSTRUCTION STANDARDS, 2019 – 1ST EDITION

VOLUME 2 OF 2 – STANDARD PLATES

LIST OF STANDARD PLATES

SP-01 TYPICAL SITE PLAN – SMALL OR DUPLEX STATIONS
SP-02 TRIPLEX AND LARGE STATIONS – TWO ENTRY
SP-03 LARGE LIFT STATIONS – CORNER LOT
SP-04 SUBMERSIBLE STATION – SMALL
SP-05 VALVE VAULT
SP-06 DUPLEX DRY-WELL/ WET WELL/ LIFT STATION TYPICAL LAYOUT
SP-07 DRY WELL PLAN AND SECTION – TRIPLEX, LARGE (SAMPLE DWG)
SP-08 WET WELL – TRIPLEX LARGE
SP-09 SITE SECTION A (SAMPLE DWG)
SP-10 SITE SECTION B (SAMPLE DWG)
SP-11 SELF CLEANING WET WELLS
SP-12 SAMPLE GRIT SETTLING MANHOLE AND BYPASS (SHEET 1 OF 2)
SP-13 SAMPLE GRIT SETTLING MANHOLE AND BYPASS (SHEET 2 OF 2)
SP-14 LINING KEYWAY DETAILS
SP-15 TYPICAL METER VAULT (SAMPLE DWG)
SP-16 LIFT STATION BYPASS
SP-17 SUMP PUMP PIPING
SP-18 PIPE PENETRATION WALL DETAIL
SP-19 PIPE SUPPORT – ADJUSTABLE FLOOR SUPPORT
SP-20 SP-01 TYPICAL SITE PLAN – SMALL OR DUPLEX STATIONS
SP-02 TRIPLEX AND LARGE STATIONS – TWO ENTRY
SP-03 LARGE LIFT STATIONS – CORNER LOT
SP-04 SUBMERSIBLE STATION – SMALL
SP-05 VALVE VAULT
SP-06 DUPLEX DRY-WELL/ WET WELL/ LIFT STATION TYPICAL LAYOUT
SP-07 DRY WELL PLAN AND SECTION – TRIPLEX, LARGE (SAMPLE DWG)
SP-08 WET WELL – TRIPLEX LARGE
SP-09 SITE SECTION A (SAMPLE DWG)
SP-10 SITE SECTION B (SAMPLE DWG)
SP-11 SELF CLEANING WET WELLS
SP-12 SAMPLE GRIT SETTLING MANHOLE AND BYPASS (SHEET 1 OF 2)
SP-13 SAMPLE GRIT SETTLING MANHOLE AND BYPASS (SHEET 2 OF 2)
SP-14 LINING KEYWAY DETAILS
SP-15 TYPICAL METER VAULT (SAMPLE DWG)
SP-16 LIFT STATION BYPASS
SP-17 SUMP PUMP PIPING
SP-18 PIPE PENETRATION WALL DETAIL
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SP-19 PIPE SUPPORT – ADJUSTABLE FLOOR SUPPORT
SP-20 PIPE SUPPORT – WALL MOUNTING PIPING
SP-21 PIPE SUPPORT – WALL MOUNT CONDUIT
SP-22 WET WELL BUBBLER MOUNTING AND PIPING DIAGRAM
SP-23 VALVE BOX INSTALLATION
SP-24 VENTILATION PIPING CAP DETAIL
SP-25 VAULT ACCESS – SINGLE LEAF
SP-26 VAULT ACCESS – DOUBLE LEAF
SP-27 LADDER DETAIL
SP-28 LADDERS AND LANDING DETAILS
SP-29 GENERATOR PAD
SP-30 ODOR CONTROL PAD PLAN AND SECTION
SP-31 WALL DETAILS
SP-32 ELECTRICAL BUILDING TYPICAL ARCHITECTURAL (SAMPLE DWG)
SP-33 ELECTRICAL LEGEND & ABBREVIATIONS
SP-34 CABLE AND CONDUIT SCHEDULES
SP-35 LIGHTING FIXTURE & PANEL SCHEDULE
SP-36 EXAMPLE LIFT PUMP SCHEMATIC SOLID STATE SOFT STARTER
SP-37 BASIC WIRING DIAGRAMS
SP-38 P&ID ABBREVIATIONS AND LEGENDS
SP-39 P&ID GRIT SUMP & WET WELL (FOR 3 OR MORE PUMPS)
SP-40 LIFT STATION (FOR 3 OR MORE PUMPS)
SP-41 DRY WELL (FOR 3 OR MORE PUMPS)
SP-42 P&ID ELECTRICAL BUILDING AND GENERATOR (FOR 3 OR MORE PUMPS)
SP-43 TYPICAL PLC CABINET INTERIOR PANEL (FOR 3 OR MORE PUMPS)
SP-44 PLC INTERFACE DIAGRAMS EXAMPLES (FOR 3 OR MORE PUMPS)
SP-45 PLC INTERFACE DIAGRAMS – EXAMPLES (FOR 3 OR MORE PUMPS)
SP-46 CONTROL SYSTEM DESCRIPTIONS
SP-47 SAMPLE PROCESS AND INSTRUMENTATION (P&ID) DIAGRAM – WITHOUT REVISION (SAMPLE IS SHOWN FOR A 2 PUMP STATION)
SP-48 SAMPLE PROCESS AND INSTRUMENTATION (P&ID) DIAGRAM – WITH REVISION (SAMPLE IS SHOWN FOR A 2 PUMP STATION)
SP-49 SAMPLE LIFT STATION CONTROL SCHEMATIC/ PLC WIRING (SAMPLE SHOWN IS FOR A 2 PUMP STATION) (SHEET 1 OF 4)
SP-50 SAMPLE LIFT STATION CONTROL SCHEMATIC/ PLC WIRING (SAMPLE SHOWN IS FOR A 2 PUMP STATION) (SHEET 2 OF 4)
SP-51 SAMPLE LIFT STATION CONTROL SCHEMATIC/ PLC WIRING (SAMPLE SHOWN IS FOR A 2 PUMP STATION) (SHEET 3 OF 4)
SP-52 SAMPLE LIFT STATION CONTROL SCHEMATIC/ PLC WIRING (SAMPLE SHOWN IS FOR A 2 PUMP STATION) (SHEET 4 OF 4)
SP-53 TELEMETRY EXAMPLES (FOR DUPLEX PUMPS)
SP-54 SAMPLE LIFT STATION I/O POINTS AND TAGS (SAMPLE IS SHOWN FOR A 2 PUMP STATION)
SP-55 SAMPLE LIFT STATION UPS CABINET
SP-56 SAMPLE BUBBLER SYSTEM FOR WET WELL MONITORING (SHEET 1 OF 5)
SP-57 SAMPLE BUBBLER SYSTEM FOR WET WELL MONITORING (SHEET 2 OF 5)
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SP-58 SAMPLE BUBBLER SYSTEM FOR WET WELL MONITORING (SHEET 3 OF 5)
SP-59 SAMPLE BUBBLER SYSTEM FOR WET WELL MONITORING (SHEET 4 OF 5)
SP-60 SAMPLE BUBBLER SYSTEM FOR WET WELL MONITORING (SHEET 5 OF 5) PROCESS AND INSTRUMENTATION AIR SUPPLY

These Lift Station Design and Construction Standards, 1st Edition, have been adopted by Resolution of their governing body as follows:

CLARK COUNTY WATER RECLAMATION DISTRICT
Adopted by Board of Trustees May 7, 2019

CLARK COUNTY WATER RECLAMATION DISTRICT
5857 East Flamingo Road
Las Vegas, Nevada 89122
(702) 668-8160  (Engineering Counter)
(702) 668-8205  (Inspections)





























































































Ultrasonic level
· Siemens Milltronics
· Endress & Hauser
· Pulsar
Magnetic Flow meters
· Endress & Hauser
· Krohne
· Badger
Actuators
· Rotork
· Rexa
VFDs
· Toshiba
· Rockwell / Allen Bradley
PLCS
· Allen Bradley MicroLogix 1100
· Allen Bradley Controllogix L72
Telemetry Radios
· G.E. MDS-SD9 or I-net2
· Sierra Wireless LS300

Typical duplex pump station control system description, indicators & instrumentation:
· Primary wetwell level system -- bubbler level system with adjustable auto-purge and remote manual purge

controls
· Secondary wetwell level monitoring system -- ultrasonic
· Magmeter flowmeter for real-time and flow totalization
· Micrologix 1100 PLC
· GE- MDS -- SD9, Inet Il or Sierra Wireless cell modem/radio (based on location)
· High-level float-- used to run the pumps directly from the MCC if the PLC faults; provides discrete alarm to PLC

input for monitoring
· Intrusion alarm -- monitors hatches, doors, etc.; provides discrete alarm input to PLC for monitoring
· Drywell flooding alarm float
· Phase failure relay -- monitors incoming power; provides discrete alarm input to PLC for monitoring
· UPS with external failure / bypass detection circuitry with discrete alarm input to PLC for monitoring UPS
· failure
· Pump motor overload trip monitoring
· Pump seal minders
· Power Monitor -- typically GE PQM Il
· Generator run status and alarm monitoring
· Check valve position switches and pump "airlock" monitoring
· Outlet manifold pressure indicating transmitter
· Pump run status monitoring
· Pump on and off cycle time monitoring
· Ventilation Blower Run Status monitoring
· Ventilation Air Flow Switch monitoring
· Telemetry success percentage display
· PLC heartbeat and clock display status
· Compressor low-pressure alarm switch
· Force main pressure transmitter
· Intrusion alarms on all hatches, doors, equipment with indication to SCADA
· Control cabinet internal analog temperature indication
· Properly sized PLC cabinet cooler if needed based on environment

Each individual lift station control system is designed to run independently of the Districts other lift stations and main
telemetry system to assure continuity of operations in the event of telemetry outages.

Under normal circumstances, full station remote monitoring and control shall be available from District SCADA
computer workstations / clients via telemetry.

This includes the ability to remotely:
· place pumps into manual control mode
· start and stop pumps remotely
· bypass check valve limit switches to clear detected airlock conditions
· modify lead, lag and stop level setpoints
· modify alarm setpoints
· control and place a particular pump in a manual lead condition and disable automatic alternation
· remotely purge the bubbler system and change purge timing and parameters

Other aspects Of the system:
· The PLC shall alternate the pumps every fill / pump-down cycle
· PLC flow totalization of flow for present day and previous day will be done in the PLC and available for SCADA

system retrieval.
· The PLC will additionally calculate flow based on level start / stop set points. wet-well diameter and pump run

/lapse times to estimate station flow during outages of the magnetic flow meter.
· All alarm conditions shall be available on the remote SCADA telemetry for staff notification.
· All system status shall be available on remote SCADA telemetry for monitoring and historization.

Standard two pump lift stations use a bubbler system connected to the PLC for primary level indication and control.
A high level float serves as the activation for the emergency backup system. The float sits in water so it connects to
an intrinsically-safe barrier relay that activates a timer relay that pulls in both pump contactors for a preset interval
that will bring the wet well level down without causing a low wet well condition. An alarm indication is also sent to
the PLC.

There are several lift stations where we have an alternative analog level system in addition to the bubbler level
systems. If a new lift station were to have a secondary analog level system, the preference would be radar since it
does not suffer the transducer condensation problems that can occur with ultrasonic level systems in a
high-humidity environment. This double level system is on a case by case basis and usually is applied to high-flow
stations or remote service area sites.

As long as stations are designed / retrofitted to handle present and future flows, a bubbler level system as primary
level indication and a high level float as emergency backup system is sufficient.

STANDARDIZE CCWRD CONTROL SYSTEM

DISTRICT OPERATION PHILOSOPHY FOR WET WELL LEVEL INDICATION AND CONTROL
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Liftstation I/O
Type I/O Point Tag Description Scale

1763-L16DWD
DI I:0/0 JA_0102 Lift Station Phase status 0=Failed
DI I:0/1 MLA_0210 Pump 1 overload status 1=Overload
DI I:0/2 MLK_0210 Pump 1 system status 1=System

DI I:0/3 ZSL_0210 Pump 1 check valve status 1=Closed
DI I:0/4 MLN_0210 Pump 1 Run status 1=running

DI I:0/5 MLA_0220 Pump 2 overload status 1=Overload
DI I:0/6 MLK_0220 Pump 2 system status 1=System

DI I:0/7 ZSL_0220 Pump 2 check valve status 1=Closed
DI I:0/8 MLN_0220 Pump 2 Run status 1=running

DI I:0/9 LSHH_0040 Wetwell high level status 1=High level

DO O:0/0 MD_0210 Pump 1 run command 1=Start
DO O:0/1 MD_0220 Pump 2 run command 1=Start
DO O:0/2 MD_BLOWER Blower run command 1=Start
DO O:0/3 MD_0001 Bubbler Purge command 1= purge

DO O:0/4 MD_0040 UPS Fault Reset 1=Reset
DO O:0/5

1762-IF4
AI I:1.0 LIT_0040 Bubbler wetwell level 0-160 Inches
AI I:1.1 TIT_0001 PLC cabinet temperature 0-200 F
AI I:1.2 FIT_0306 Force Main 1 Discharge Flow

AI I:1.3 FIT_0307 Force Main 2 Discharge Flow

1762-IQ16

DI I:2/0 HS_0001P UPS Bypass Status 1=Bypassed

DI I:2/1 LSHH_0001D Drywell sump high level status 1=Alarm
DI I:2/2 HS_0001H Drywell intrusion status 1=Intrusion
DI I:2/3 MLN_0204 Scrubber blower run status 1=Running

DI I:2/4 PSL0001 Bubblerlow pressure status 1=low
DI I:2/5 XS_0001 Surge suppressor status 0=Failed
DI I:2/6 MLN_0101 Generator run status 1=running

DI I:2/7 MA_0101 Generator fault alarm 1=fault
DI I:2/8 YA_0101 Generator warning alarm 1=running

DI I:2/9 YA_0501 ATS standby status 1=standby

DI I:2/10 TAH_0210 Pump 1 high temp 1=High

DI I:2/11 MAH_0210 Pump 1 high moisture 1=high

DI I:2/12 TAH_0220 Pump 2 high temp 1=high

DI I:2/13 MAH_0220 Pump 2 high moisture 1=high

DI I:2/14 LAH_0040 Lead/Lag pump start float 1= float start
DI I:2/15 HS_0301 Valve vault intrusion 1= intrusion
1762-IQ16

DI I:3/0 LAH_0308 Valve vault high level float 1=high

DI I:3/1

DI I:3/2

DI I:3/3

DI I:3/4

DI I:3/5

DI I:3/6

DI I:3/7

DI I:3/8

DI I:3/9

DI I:3/10

DI I:3/11

DI I:3/12

DI I:3/13

DI I:3/14

DI I:3/15

1762-IF4

AI I:4.0 PIT_0302
Force Main 1 discharge
pressure

AI I:4.1 PIT_0303
Force Main 2 discharge
pressure

AI I:4.2
AI I:4.3
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