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W-BEAM TO HSS-COLUMN CONNECTION

HSS-COLUMN BASE PLATE

HSS COLUMN TO  W BEAM CONNECTION
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S6.1

STRUCTURAL STEEL:

1) STRUCTURAL STEEL SHALL BE FABRICATED, ERECTED AND TESTED IN ACCORDANCE WITH THE AMERICAN INSTITUTE OF STEEL

CONSTRUCTION (AISC) STEEL CONSTRUCTION  MANUAL AND AISC  303  CODE  OF  STANDARD PRACTICES  FOR STEEL BUILDINGS  AND

BRIDGES .  SUBMIT SHOP DRAWINGS, ERECTION DRAWINGS AND MILL TEST REPORTS (MTRs) FOR APPROVAL PRIOR TO FABRICATION.

2) STRUCTURAL STEEL MATERIALS:

A. W-SHAPES:  ASTM A572/A572M, GRADE 50

B.  S-SHAPES, CHANNELS AND ANGLES:  ASTM A36/A36M.

C. PLATE AND BAR:  ASTM A36/A36M.

D. HOLLOW STRUCTURAL SECTIONS: ASTM A500/A500M, GRADE B, STRUCTURAL TUBING.

E. STEEL PIPE:  ASTM A53/A53M, TYPE E OR TYPE S, GRADE B.

F. FINISH:  SSPC PAINT 20, TYPE II, ORGANIC ZINC-RICH EPOXY, RCSC CLASS B

3) BOLTED STRUCTURAL JOINTS SHALL CONFORMING TO RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS (RCSC) SPECIFICATION  FOR

STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS .

A. HIGH-STRENGTH BOLTS, NUTS, AND WASHERS:  ASTM F3125 GRADE A325 TYPE 1 HEAVY-HEX STEEL STRUCTURAL BOLTS; ASTM A563

GRADE DH HEAVY-HEX CARBON-STEEL NUTS; AND ASTM F436 TYPE 1 HARDENED CARBON-STEEL WASHERS.

I. FINISH:  HOT-DIP ZINC COATING, ASTM F2329/F2329M.

II. DIRECT-TENSION INDICATORS:  ASTM F959 TYPE 325 COMPRESSIBLE-WASHER TYPE WITH MECHANICALLY DEPOSITED ZINC COATING

FINISH.

III. JOINT TYPE:  SLIP-CRITICAL (SC), CLASS B SLIP COEFFICIENT.

4) STRUCTURAL STEEL WELDING SHALL BE IN ACCORDANCE WITH AMERICAN WELDING SOCIETY (AWS) D1.1 STRUCTURAL WELDING  CODE .

ELECTRODE SHALL BE MINIMUM E70-XX.  WELDERS SHALL BE CURRENTLY CERTIFIED BY THE AWS.  SUBMIT WELDING PROCEDURES AND

WELDER QUALIFICATIONS FOR APPROVAL PRIOR TO FABRICATION.

5) ERECT STRUCTURAL STEEL ACCURATELY IN LOCATIONS INDICATED AND INSTALL TEMPORARY CONSTRUCTION BRACING AS REQUIRED.

BEFORE ASSEMBLY, CLEAN BEARING SURFACES AND OTHER SURFACES THAT ARE IN PERMANENT CONTACT WITH MEMBERS.  ALIGN,

LEVEL, PLUMB AND ADJUST VARIOUS MEMBERS THAT FORM PART OF COMPLETE FRAME OR STRUCTURE BEFORE PERMANENT FASTENING.

PERFORM NECESSARY ADJUSTMENTS TO COMPENSATE FOR DISCREPANCIES IN ELEVATION AND ALIGNMENT.

6) DO NOT USE THERMAL CUTTING DURING ERECTION.

7) IMMEDIATELY AFTER ERECTION, CLEAN EXPOSED AREAS WHERE PAINT IS DAMAGED OR MISSING AND TOUCHUP WITH THE SAME

MATERIAL AS USED FOR SHOP PAINTING TO COMPLY WITH SSPC-PA 1.  CLEAN AND PREPARE SURFACES BY SSPC-SP 3 POWER-TOOL

CLEANING.
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CONCRETE:

1) ALL CONCRETE CONSTRUCTION SHALL CONFORM TO IBC CHAPTER 19.

2) CONCRETE SHALL BE QUIKRETE CRACK RESISTANT CONCRETE MIX (OR EQUAL) INSTALLED PER 

MANUFACTURER'S INSTRUCTIONS.  SUBMIT DATA SHEETS FOR APPROVAL. (EQUIVALENT READY-MIXED

CONCRETE CAN BE USED IF AVAILABLE)

3) COMPRESSIVE STRENGTH OF CONCRETE SHALL BE A MINIMUM OF 4,000 PSI IN 28 DAYS.

4) NO CHLORIDES PERMITTED.

5) MAXIMUM SLUMP OF CONCRETE SHALL BE 3 INCHES, PLUS OR MINUS 1 INCH.

6) ALL CONCRETE SHALL CONTAIN AN AIR-ENTRAINING ADMIXTURE MEETING ASTM C260 AND PROVIDING

4 TO 8% AIR CONTENT.

7) CONCRETE MIX SHALL CONTAIN SYNTHETIC REINFORCING COMPLYING WITH ASTM C1116.

8) WHERE NEW CONCRETE IS PLACED AGAINST EXISTING CONCRETE, SCARIFY EXISTING FACE TO

1

4

" MINIMUM AMPLITUDE.  CLEAN AND APPLY QUIKRETE CONCRETE BONDING ADHESIVE (OR EQUAL) IN 

ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

9) CURE CONCRETE WITH QUIKRETE ACRYLIC CURE & SEAL (OR EQUAL) IN ACCORDANCE WITH 

MANUFACTURER'S INSTRUCTIONS.

10) NON-SHRINK GROUT SHALL BE QUIKRETE NON-SHRINK PRECISION GROUT (OR EQUAL) COMPLYING WITH

ASTM C1107.  INSTALL PER MANUFACTURERS INSTRUCTIONS.

11) ALL STEEL REINFORCING BARS SHALL BE ASTM A615 GRADE 60. SUBMIT MILL TEST REPORTS (MTRS) 

FOR APPROVAL.

12) ALL CONCRETE REINFORCEMENT SHALL BE DETAILED, FABRICATED, IDENTIFIED, SUPPORTED, AND 

PLACED IN FORMS AND SECURED IN PLACE IN ACCORDANCE WITH THE LATEST EDITION OF THE 

"BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE" ACI 318, AND THE "MANUAL OF 

STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE STRUCTURES," ACI 315 INCLUDING 

APPENDIX A.  SUBMIT STEEL REINFORCING SHOP DRAWINGS FOR APPROVAL PRIOR TO FABRICATION.

13) WELDING OR TACK WELDING OF REINFORCING BARS TO OTHER BARS, OR TO PLATES AND ANGLES ETC,

IS PROHIBITED EXCEPT FOR REINFORCING STEEL NOT REQUIRED BY THE DESIGN.

14) AT THE TIME CONCRETE IS PLACED, REINFORCEMENT SHALL BE CLEAN AND FREE FROM GREASE, OIL, 

MUD, OR OTHER NON-METALLIC COATINGS THAT DECREASE BOND.  TIGHT RUST AND MILL SCALE IS 

PERMITTED IF THE MINIMUM DIMENSIONS (INCLUDING HEIGHT OF DEFORMATIONS) AND THE WEIGHT OF

A HAND WIRE-BRUSHED TEST SPECIMEN ARE NOT LESS THAN APPLICABLE SPECIFICATION 

REQUIREMENTS.

15) MINIMUM CONCRETE COVER FOR REINFORCING BARS SHALL BE AS GIVEN IN ACI 318:

1 

1

2

" BEAMS, COLUMNS & EQUIPMENT PAD.

EMBEDED ANCHORS AND REBAR:

1) ADHESIVE ANCHORS SHALL BE 

GALVANIZED HILTI HAS-E-55 HDG WITH HILTI 

HIT-HY200-A ADHESIVE (OR EQUAL) 

INSTALLED PER MANUFACTURER'S 

INSTRUCTIONS

2) EPOXY GROUTED REBAR SHALL BE SET WITH 

HILTI HIT-HY200-A ADHESIVE (OR EQUAL) 

USED IN ACCORDANCE WITH 

MANUFACTURER'S RECCOMMENDATIONS.

3) EXPANSION ANCHORS SHALL BE HILTI KWIK 

BOLT TZ SS 304 (OR EQUAL) INSTALLED 

PER MANUFACTURER'S INSTRUCTIONS.

4) SUBMIT DATA SHEETS FOR ALL EMBEDDED 

ANCHORS AND ADHESIVES FOR APPROVAL.

5) LOCATE EXISTING REBAR BY GPR, X-RAY OR 

OTHER MEANS PRIOR TO DRILLING TO AVOID 

HITTING REINFORCING.

6) CONTRACTOR SHALL ENSURE INSTALLATION 

PERSONNEL ARE ADEQUATELY QUALIFIED 

AND FAMILIAR WITH THE MANUFACTURER'S 

INSTALLATION PROCEDURES.
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PROCESS DESCRIPTION

1.0  SYSTEM OVERVIEW

UNTREATED WATER ENTERS THE CITY OF UNALASKA PUBLIC WATER SYSTEM AT ICY CREEK RESERVOIR (ICR) AND
FLOWS TO THE PYRAMID WATER TREATMENT PLANT (WTP) UNDER GRAVITY PRESSURE THROUGH A 24-INCH
DIAMETER, 1.2-MILE LONG, DUCTILE IRON RAW WATER LINE.  TREATMENT IS ACCOMPLISHED WITH A
COMBINATION OF ULTRAVIOLET (UV) IRRADIATION AND CHLORINE CONTACT THAT INACTIVATES
MICROORGANISMS IN ACCORDANCE WITH FEDERAL AND STATE DRINKING WATER REGULATIONS.

WATER ENTERING THE WTP PROCESS BAY INITIALLY PASSES THROUGH ONE OF TWO STRAINERS TO REMOVE
LARGER PARTICULATE MATTER. AFTER THE STRAINERS THE WATER PASSES THROUGH EITHER POWER
GENERATING TURBINES OR PRESSURE REDUCING VALVES (PRV) BRINGING THE PRESSURE DOWN TO
APPROXIMATELY 20 PSIG (VARIABLE). UV DISINFECTION IS ACCOMPLISHED USING CALGON 24-INCH 5X10
REACTORS.  THE TWO INLINE REACTORS ARE ARRANGED IN PARALLEL. NO MORE THAN ONE UNIT IS TO OPERATE
AT A GIVEN TIME.  EACH REACTOR IS SIZED TO TREAT BETWEEN 300 AND 6,250 GALLONS PER MINUTE (GPM)
FOR FULL UV DISINFECTION REDUNDANCY.

GASEOUS CHLORINE DISPENSING EQUIPMENT AND ONE-TON STORAGE CONTAINERS ARE LOCATED IN A
CHLORINE ROOM SEPARATE FROM THE PROCESS BAY.  A TWO-INCH LINE FEEDS UN-CHLORINATED WATER FROM
THE PROCESS MAIN INTO THE CHLORINE ROOM WHERE IT IS CHLORINATED BEFORE BEING ROUTED BACK AND
INTO THE MAIN.  AN INJECTION DIFFUSER AND INLINE STATIC MIXER ENSURE THAT CHLORINE SOLUTION IS
QUICKLY AND THOROUGHLY MIXED INTO THE PROCESS STREAM.

WATER FLOW RATE THROUGH THE TREATMENT PROCESS IS CONTROLLED BY ONE OF TWO BUTTERFLY CONTROL
VALVES THAT OPEN AND CLOSE ACCORDING TO WATER SURFACE LEVEL IN THE CHLORINE CONTACT TANK.
WHEN TANK LEVEL DROPS IN RESPONSE TO INCREASED SYSTEM DEMAND, THE BUTTERFLY VALVE OPENS TO
ALLOW HIGHER FLOW THROUGH THE PLANT.   AS TANK LEVEL RECOVERS, THE VALVE CLOSES TO REDUCE FLOW.
PLACED IN PARALLEL, EITHER VALVE CAN CONTROL THE PROCESS STREAM WHILE THE OTHER IS ON STANDBY OR
OFFLINE FOR MAINTENANCE OR REPAIR.  BUTTERFLY VALVE RESPONSE TO TANK LEVEL IS THE PRIMARY FLOW
CONTROL ELEMENT IN THE WTP TREATMENT PROCESS.

WATER FLOW RATE THROUGH THE TURBINES IS THE COMBINATION OF THE TREATMENT PROCESS FLOW RATE
AND THE DISCHARGE FLOW RATE.  THE FLOW RATE THROUGH THE DISCHARGE SYSTEM IS CONTROLLABLE WITH
A PRV INSTALLED IN THE DISCHARGE PIPING IN THE WTP.  THE PRV MAINTAINS ADEQUATE BACKPRESSURE TO
ENSURE THE CHLORINE CONTACT TANK CAN BE FILLED AT ALL TIMES.

2.0  PROCESS INSTRUMENTATION AND CONTROL

A PROGRAMMABLE LOGIC CONTROLLER (PLC) IS SET UP TO ACCOMPLISH THE FOLLOWING AUTOMATED
FUNCTIONS OF WTP OPERATION.

· DATA COLLECTION

· STATUS MONITORING

· EQUIPMENT CONTROL

· ALARMS

WATER QUALITY, LEVEL, FLOW, PRESSURE AND OTHER READINGS ARE ROUTED CONTINUOUSLY TO THE PLC.
THIS INFORMATION IS PROCESSED, ORGANIZED, STORED, AND TRANSMITTED TO AUTOMATICALLY OPERATE
PLANT EQUIPMENT AND FEED INFORMATION TO THE CITY'S SUPERVISORY CONTROL AND DATA ACQUISITION
(SCADA) SYSTEM.

3.0  RAW WATER PARAMETERS

· FLOW RANGE - 300 TO 6,250 GPM

· FLOW RATE - CONTROLLED ACCORDING TO WATER LEVEL IN THE CHLORINE CONTACT TANK

· WATER QUALITY MONITORING AT ICR INLET - TURBIDITY, UV TRANSMITTANCE (UVT)

· HIGH TURBIDITY ALARM AT ICR INLET - 3 NEPHELOMETRIC TURBIDITY UNITS (NTU)

· MINIMUM UVT ALARM AT ICR INLET - 85%

· MAXIMUM ALLOWABLE TURBIDITY IN PROCESS WATER - 4.99 NTU

· MINIMUM ALLOWABLE UVT IN PROCESS WATER - 85%

4.0  TREATMENT OPERATIONS, REDUNDANCY, VALVE CONTROLS

SYSTEMS AT THE WTP CAN BE MONITORED AND CONTROLLED ON THE PREMISES OR REMOTELY FROM THE
DEPARTMENT OF PUBLIC UTILITIES (DPU) WATER SHOP.  TREATMENT OBJECTIVE IS TO SEQUENTIALLY IRRADIATE
AND CHLORINATE RAW WATER TO ACHIEVE 3-LOG INACTIVATION OF CRYPTOSPORIDIUM FOLLOWED BY 3-LOG
INACTIVATION OF GIARDIA LAMBLIA AND 4-LOG INACTIVATION OF VIRUSES IN THE CHLORINE CONTACT TANK.

SHOULD TURBIDITY OR UVT FALL OUTSIDE ACCEPTABLE LEVELS AT THE MONITORING LOCATIONS, THE PROCESS
STREAM AUTOMATICALLY SHUTS OFF.   REDUNDANCY IS PROVIDED FOR ALL CRITICAL SYSTEMS INCLUDING:

· INLET STRAINING

· UV IRRADIATION

· CHLORINATION

· FLOW CONTROL

IF MANUAL MODE IS DESIRABLE, THE OPERATOR MAY CONTROL VALVES AND TREATMENT SYSTEMS THROUGH
THE PLC BY USING THE TOUCH SCREEN OPERATOR INTERFACE DISPLAY LOCATED ON THE DOOR OF THE
CONTROL PANEL.  IT IS ALSO POSSIBLE TO CONTROL THESE SAME FUNCTIONS REMOTELY THROUGH THE PLC
WITH THE SCADA SYSTEM.  BY UTILIZING THE VIRTUAL SWITCHES ON THE SCREEN THE FOLLOWING FUNCTIONS
CAN BE INCORPORATED.   ONE POSITION POWERS EQUIPMENT ON THE 'A' SIDE WHILE THE OTHER POSITION
CONTROLS 'B' SIDE COMPONENTS.  SPECIFICALLY:

· WITH THE STRAINER SWITCH IN POSITION A, VALVE V102A WILL ACTIVATE.  TURNING THE SWITCH TO
POSITION B DE-ACTIVATES V102A AND ACTIVATES V102B.  VALVES 103A/B ON THE OUTLET TO THE
STRAINERS ARE MANUAL ISOLATION VALVES.

· WITH THE REACTOR SWITCH IN POSITION A, POWER AND CONTROL SIGNALS WILL BE SENT TO V105A,
UVR101A, AND V106A.  TURNING THE SWITCH TO POSITION B SENDS POWER AND CONTROL SIGNALS TO
V105B, UVR101B, AND V106B.

· WITH THE FLOW CONTROL SWITCH IN POSITION A, VALVE 109A WILL BE POWERED (ALLOWING IT TO BE
OPERATED AUTOMATICALLY ACCORDING TO WATER LEVEL IN THE TANK).  TURNING THE SWITCH TO
POSITION B, DE-POWERS V109A AND ACTIVATES V109B.

WHEN SWITCHING FROM TREATMENT SIDE A TO SIDE B, THE ASSOCIATED AUTOMATED VALVES FOR EACH SIDE
WILL OPEN/ACTIVATE SIMULTANEOUSLY.  IN THE CASE OF THE UV REACTORS, BEFORE THE VALVES IN AND OUT
OF A GIVEN REACTOR BEING ACTIVATED CAN OPEN, THE REACTOR MUST FIRST BE TURNED ON AND IN
OPERATION.  SIMILARLY, THE REACTOR BEING SHUT DOWN MUST NOT BE TURNED OFF UNTIL THE ASSOCIATED
INLET AND OUTLET VALVES HAVE CLOSED.  REGARDLESS OF THE POSITION OF THE SIDE A AND SIDE B SWITCHES,
INDIVIDUAL VALVE SWITCHES MAY STILL BE PLACED IN MANUAL MODE FOR MAINTENANCE PURPOSES.

AUTOMATIC ISOLATION VALVES FOR THE INLET TO THE STRAINERS (V102A/B), BYPASS (V101), AND UV
REACTORS (V105A/B, V106A/B) ARE ELECTRICALLY ACTUATED.  ALL AUTOMATED VALVES ARE EQUIPPED FOR
MANUAL OVERRIDE.  VALVES V101, V104, AND V102A/B ARE EQUIPPED WITH PROGRAMMABLE SLOW
OPERATING ACTUATORS (3-5 MINUTES TO REACH FULL CLOSURE/OPENING) TO CONTROL WATER HAMMER IN
THE SYSTEM.  HAND-OPERATED VALVES USED TO STOP OR START PROCESS STREAM FLOWS SHALL BE OPENED
AND CLOSED AT EQUALLY SLOW RATES.

ISOLATION VALVES FOR THE OUTLET FROM THE STRAINER (V103A/B) AND THE OUTLET SIDE OF THE PRIMARY
FLOW CONTROL VALVES (V108A/B) WILL BE OPERATED MANUALLY.

IN THE EVENT OF FAILURE OF THE PLC, THE SYSTEM MAY BE RUN UTILIZING “HAND” OPERATION OF VALVES AND
TREATMENT EQUIPMENT.

5.0  CONTROL AND TREATMENT ELEMENTS

5.1  FLOW CONTROL

PLANT FLOW CONTROL IS ACCOMPLISHED BY ONE OF TWO ELECTRONICALLY CONTROLLED, BUTTERFLY VALVES
(V109A/B).  INPUT IS FROM A CHLORINE CONTACT TANK LEVEL SENSOR.  THE VALVES MODULATE OPEN AS
NECESSARY TO MAINTAIN NEAR -FULL LEVEL IN THE TANK.  THE ACTUAL VALVE POSITION IS CONTROLLED BY THE
PLC.  IN THE SITUATION OF A POWER FAILURE, THE TURBINE INLET CONTROL VALVES AND PARALLEL PRVs WILL
FAIL CLOSED.  IF PROCESS FLOW IS TO BE AUTOMATICALLY SHUT OFF, V109A/B WILL BE THE FIRST VALVES TO
CLOSE.  FOR AUTOMATIC SHUT OFF OR STARTUP, THESE VALVES ARE PROGRAMMED TO CLOSE SLOWLY (3-5
MINUTES TO REACH FULL CLOSURE/OPENING).  WHERE APPROPRIATE, THE PLC WILL BE USED TO CONTROL
VALVE CLOSURE SPEED.

5.1.1  ICY CREEK RESERVOIR INPUTS - AUTOMATIC SHUT DOWN

INSTRUMENTATION AT THE ICR HEADWORKS MONITORS: INLET WATER TURBIDITY, INLET WATER UVT; AND
RESERVOIR WATER LEVEL.  AUTOMATIC SHUTDOWN FROM INPUTS AT ICR WILL OCCUR IN RESPONSE TO EITHER
OF THE FOLLOWING EVENTS:

A. WATER LEVEL < 12 FEET

B. SUSTAINED INLET TURBIDITY > 2.8 NTU

EVENT A (LOW WATER AT ICR) WILL AUTOMATICALLY STOP FLOW TO THE WTP USING THE FOLLOWING VALVE
CLOSURE SEQUENCE.  VALVE POSITIONS WILL BE MONITORED TO ENSURE THAT THE FIRST VALVE IS FULLY
CLOSED BEFORE THE SECOND VALVE INITIATES CLOSURE AND LIKEWISE FOR THE THIRD VALVE.

1. THE PLANT FLOW CONTROL VALVE IN OPERATION AT THE TIME (V109A/V109B)

2. THE STRAINER CONTROL VALVE IN OPERATION AT THE TIME (V102A/V102B)

3. INLET VALVE AT ICR HEADWORKS

EVENT B (SUSTAINED HIGH TURBIDITY) MAY BE HANDLED IN ONE OF THE FOLLOWING TWO WAYS: STOP FLOW
TO THE WTP USING THE ABOVE 3-STEP SEQUENCE; OR BYPASS THE WTP AS DESCRIBED BELOW.

5.1.2  PYRAMID WATER TREATMENT PLANT INPUT - AUTOMATIC SHUT DOWN

PROCESS FLOW WILL BE AUTOMATICALLY STOPPED IN RESPONSE TO EITHER OF THE FOLLOWING WTP
READINGS:

A. SUSTAINED INCOMING TURBIDITY > 3.0 NTU

B. SUSTAINED INCOMING UVT < 85%

IN EITHER EVENT, THE RAW WATER WILL BYPASS THE PROCESS LINE AND TURBINES (FOR LINE FLUSHING OR
OTHER PURPOSES) AND DISCHARGE TO WASTE

IN BYPASS MODE, FLOW TO THE WTP WILL BE DIVERTED AT THE PLANT, BUT BEFORE TREATMENT AND
TURBINES.  THE OPERATING FLOW CONTROL (V109A/B) WILL BEGIN TO CLOSE WHILE THE BYPASS VALVE (V101)
IS OPENING.  VALVE POSITIONS WILL BE MONITORED AND, AFTER V109A/B IS FULLY CLOSED, THE TIMED FLUSH
SEQUENCE WILL BEGIN.  THE TIMED FLUSHING SEQUENCE WILL CONTINUE AT LEAST LONG ENOUGH TO
COMPLETELY CHANGE THE WATER IN THE RAW WATER LINE FROM ICR.  IF FLUSHING DOES NOT SUCCESSFULLY
BRING TURBIDITY AND/OR UVT INTO AN ACCEPTABLE RANGE, THEN A COMPLETE SHUTDOWN OF THE
RESERVOIR AND WTP WILL BE INITIATED..

READINGS OF HIGH TURBIDITY AND LOW UVT MUST BE SUSTAINED OVER A PERIOD OF TIME (INITIALLY SET AT
30 SECONDS) BEFORE AUTOMATICALLY TRIGGERING FLOW BYPASS AND STOPPAGE .

5.1.3  RESTART OF THE TREATMENT PROCESS

TREATMENT MAY BE RE-STARTED MANUALLY OR AUTOMATICALLY.  AUTOMATIC RESTART IS INITIATED WHEN
TURBIDITY AT ICR DROPS BELOW 2.6 NTU AND RESERVOIR WATER LEVEL EXCEEDS 15 FEET.  THE FOLLOWING
RESTART SEQUENCE WILL BE FOLLOWED:

1. OPEN THE INLET VALVE AT THE ICR HEADWORKS.

2. ONCE THE VALVE AT ICR BEGINS TO OPEN, THE BYPASS CONTROL VALVE (V104) WILL ALSO BEGIN TO OPEN
TO FLUSH THE RAW WATER LINE.  OPENINGS WILL BE CONTROLLED BY THE PLC.

3. FLUSHING WILL CONTINUE UNTIL TURBIDITY AT THE TREATMENT PLANT INLET DROPS BELOW 2.6 NTU AND
UVT IS ABOVE 85%, WHEREUPON V101  SLOWLY CLOSES AS V102A/B  OPENS.  V109A/B ACTIVATES AND
MODULATES FLOW ACCORDING TO WATER LEVEL IN THE CHLORINE CONTACT TANK.

4. IF TURBIDITY REMAINS ABOVE 2.6 NTU OR THE UVT REMAINS BELOW 85% AFTER 10 MINUTES OF
FLUSHING, THE FLUSHING PROCESS WILL CONTINUE FOR A MAXIMUM OF 10 ADDITIONAL MINUTES.  IF
EITHER PARAMETER DOES NOT COME INTO ACCEPTABLE RANGE IN THAT PERIOD, FLOW TO THE WTP
STOPS ACCORDING TO THE 3-STEP SEQUENCE IN 5.1.1.

SHOULD THE FLUSHING SEQUENCE EXTEND LONGER THAN 1 COMPLETE PIPELINE VOLUME, THE SYSTEM WILL
ALARM AND REQUIRE A MANUAL RESET VIA THE TOUCHSCREEN DISPLAY ON THE CONTROL PANEL DOOR.
MANUAL RESTART OF THE PLANT WILL BE REQUIRED.

5.2  FOREIGN MATTER CONTROL

INCOMING RAW WATER UNDERGOING TREATMENT FLOWS THROUGH ONE OF TWO STRAINERS, ST101A/B,
WITH 60-MESH SCREENS.  DIFFERENTIAL PRESSURE IS MONITORED ACROSS EACH STRAINER AND SIGNALS AN
ALARM WHEN THE DIFFERENTIAL REACHES 5 PSI.  THE ALARM, VIEWABLE ON THE CONTROL PANEL DOOR AND
AT THE DPU WATER SHOP, INDICATES THE STRAINER IS FOULED.  THE OPERATOR ON DUTY CAN ROUTE FLOW
THROUGH THE ALTERNATE STRAINER FROM EITHER THE WTP OR FROM THE DPU WATER SHOP.  THE ALARM
LIGHT ON THE STRAINER GOING OFFLINE WILL REMAIN ON UNTIL RESET MANUALLY AFTER THE STRAINER HAS
BEEN SERVICED.

STRAINERS WILL BE CLEANED IN ACCORDANCE WITH MANUFACTURER INSTRUCTIONS AND THE FOLLOWING
SEQUENCE:

1. VERIFY THAT THE INLET VALVE TO THE STRAINER TO BE CLEANED IS CLOSED.

2. MANUALLY CLOSE THE OUTLET VALVE FROM THE STRAINER TO BE CLEANED.

3. RELIEVE PRESSURE IN THE STRAINER BY OPENING THE PRESSURE RELIEF VALVE ON THE TOP.

4. LOOSEN THE DOGS HOLDING THE LID IN PLACE.

5. OPEN THE LID USING A FLOOR CRANE OR OTHER SUITABLE LIFTING DEVICE.

6. LIFT THE STRAINER BASKET WITH THE FLOOR CRANE AND PLACE ON OR NEAR THE TRENCH GRATE.

7. WASH OUT THE CONTAMINANTS IN THE BASKET.  USE HOSES, BRUSHES OR OTHER TOOLS AS NECESSARY.

8. REASSEMBLE THE STRAINER, REVERSING STEPS 4-6.

9. MAKE SURE THE PRESSURE RELIEF VALVE IS CLOSED.

10. SLOWLY OPEN THE OUTLET VALVE, ALLOWING WATER TO SLOWLY FILL THE STRAINER.

11. AS WATER ENTERS, OPEN THE PRESSURE RELIEF VALVE ON THE TOP OF THE STRAINER TO ALLOW AIR TO
ESCAPE.

12. WHEN ALL AIR HAS BEEN REMOVED, CLOSE THE RELIEF VALVE AND FULLY OPEN THE OUTLET VALVE.

5.3  UV TREATMENT

UV TREATMENT IS ACCOMPLISHED WITH EITHER OF TWO CALGON 24” 5X10 REACTORS.  A UVT METER
CONTINUOUSLY ANALYZES WATER ENTERING THE REACTOR AND TRANSMITS A SIGNAL TO THE UVT PANEL AND
PLC.

ISOLATION VALVES FOR THE UV REACTORS ARE AUTOMATICALLY ACTIVATED.  INLET AND OUTLET VALVES FOR
EACH REACTOR OPEN AND CLOSE SIMULTANEOUSLY.  REACTORS MUST BE IN OPERATION PRIOR TO THE VALVES'
OPENING AND MUST STAY ON UNTIL BOTH VALVES ARE CLOSED.

EACH REACTOR IS EQUIPPED WITH A CONTROL PANEL THAT MONITORS AND ADJUSTS UV LAMP INTENSITY
ACCORDING TO UVT IN THE PROCESS STREAM (UVT-3)AND UV INTENSITY MEASURED WITHIN THE REACTOR.
THE PLC IS PROGRAMMED TO AUTOMATICALLY SWITCH FROM ONE REACTOR TO THE OTHER AND SIGNAL AN
ALARM IN THE EVENT OF LAMP BREAKAGE OR OTHER PROBLEMS.

SHOULD A LAMP  AND ITS CONTAINING QUARTZ SLEEVE BREAK, THE TEE TRAP AND TWO-INCH VALVE (V112A/B)
CAN BE USED TO DRAIN MERCURY-CONTAMINATED WATER FROM THE BOTTOM OF THE VESSEL INTO PORTABLE
CONTAINERS FOR DISPOSAL.  ONCE THE VESSEL IS EMPTY, THE BLIND FLANGE ALLOWS ACCESS FOR CLEANING,
INSPECTION, OR REPAIR.  CARE MUST BE TAKEN TO SLOWLY REFILL SO AS TO ALLOW AIR TO VENT.

WHENEVER HIGH INCOMING TURBIDITY, LOW INCOMING UVT, OR OTHER CONDITIONS PRECLUDE UV
TREATMENT, THE INLET AND OUTLET VALVES TO THE ACTIVE REACTOR WILL CLOSE PRIOR TO THE REACTOR
SHUTTING DOWN.  INLET AND OUTLET VALVES ARE NEVER TO BE OPENED UNLESS THE ASSOCIATED REACTOR IS
OPERATING.

SHOULD UVT-3 FAIL, THE ACTIVE REACTOR WILL BE PROGRAMMED TO INCREASE TO FULL POWER TO ENSURE
THAT WATER ENTERING THE SYSTEM IS FULLY TREATED. THIS OPERATING CONDITION WILL CONTINUE UNTIL
THE UVT METER IS REPAIRED OR REPLACED.

... CONTINUED ON NEXT PAGE
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PROCESS DESCRIPTION (CONT'D)

5.4  CHLORINE INJECTION

WATER IS DRAWN FROM THE PROCESS STREAM THROUGH A TWO-INCH FEED LINE, PUMPED INTO THE
CHLORINE ROOM TROUGH ONE OF TWO REDUNDANT VFD-DRIVEN PUMPS, INJECTED WITH CHLORINE GAS,
AND RETURNED TO THE PROCESS BAY WHERE IT IS RE-INJECTED INTO THE MAIN.

REDUNDANT CHLORINE INJECTION SYSTEMS ARE PROVIDED WITH FOUR PROCESS FLOW RANGES: 200-940 GPM,
300-1,875 GPM, 400-3,750 GPM AND 1,000-6,250 GPM.  IF NECESSARY FOR HIGH FLOWS, TWO OR MORE
PARALLEL SYSTEMS CAN BE RUN SIMULTANEOUSLY.  VFD'S, CHLORINE SYSTEM PUMPS, PRESSURE GAUGES, AND
INLINE STRAINERS ARE LOCATED IN THE PROCESS BAY, ALLOWING OPERATORS TO SERVICE AND ADJUST PUMPS
AND VALVES WITHOUT ENTERING THE CHLORINE ROOM.  PIPING IS STAINLESS STEEL IN THE PROCESS BAY AND
KYNAR IN THE CHLORINE ROOM.  SILENT CHECK VALVES PREVENT BACKFLOW.

THE CHLORINATION SYSTEM DELIVERS A CONCENTRATED HYPOCHLOROUS SOLUTION TO THE PROCESS STREAM
THROUGH KYNAR PIPING AND A KYNAR DIFFUSER (DIF1), FOLLOWED BY AN INLINE KOMAX 3-ELEMENT STATIC
MIXER TO ENSURE THOROUGH MIXING.

CHLORINE INJECTION INTO THE PROCESS STREAM IS FLOW PACED BASED UPON FLOW METER M102. THE VFD
WILL DRIVE THE PUMP AT THE APPROPRIATE SPEED TO OPERATE THE CHLORINE INJECTION SYSTEM SIZED FOR
THE CURRENT PLANT FLOW RATE.

5.5  FLOW MONITORING

PROCESS STREAM FLOW IS CONTINUOUSLY MEASURED WITH A ROSEMOUNT 8750 MAGNETIC FLOW METER
WITH THE RESULTS TRANSMITTED TO THE PLC.  ACCURATE FLOW DATA ARE NECESSARY TO FACILITATE PLANT
OPERATIONS, CONTROL UV REACTORS, PACE CHLORINE INJECTION, ENSURE REGULATORY COMPLIANCE, ASSIST
TROUBLESHOOTING, CALCULATE UNIT COSTS, AND SERVE A VARIETY OF PLANT AND WATER SYSTEM PLANNING
FUNCTIONS.

THE SAME MODEL FLOW METERS WILL BE INSTALLED IN THE TANK OUTLET LINE AND THE BYPASS LINE.  THESE
WILL MONITOR WATER DEMAND/USAGE AND WATER THAT IS FLUSHED FROM THE SYSTEM THROUGH THE
BYPASS LINE.

5.6  BACKFLOW PREVENTION

PROCESS STREAM BACKFLOW IS PREVENTED BY A DANFOSS MODEL 92LW SWING-CHECK VALVE LOCATED NEAR
THE PLANT OUTLET.

5.7  AIR RELEASE VALVES

FOUR AIR RELEASE VALVES (V131A/B, V132, V137) ARE INSTALLED AT HIGH POINTS IN THE PROCESS MAIN AND
ATOP THE UV REACTORS.  DESIGNED TO DISPEL AIR WHILE LINES ARE RE-FILLED WITH WATER, V131A/B WILL
NOT FUNCTION UNDER SYSTEM PRESSURE.  HOWEVER, EITHER UV UNIT (WITH ITS AIR RELEASE VALVE) CAN BE
ISOLATED, DRAINED, REPAIRED, AND RE-FILLED WHILE THE OTHER IS KEPT IN OPERATION.  VALVES V132 AND
V137 WILL DISPEL AIR CONTINUOUSLY DURING PLANT OPERATIONS.

5.8  PROCESS MONITORING

WATER QUALITY MONITORING AT ICR AND IN THE WTP WILL GENERATE AUTOMATED ALARM AND CONTROL
SIGNALS FROM THE PLC.  THESE FUNCTIONS CAN, AT OPERATOR DISCRETION, BE OVERRIDDEN.  REASONS FOR
OVERRIDING AN ALARM OR CONTROL MAY INCLUDE:

· KNOWN PROBLEMS WITH THE CONTROLLING INSTRUMENTATION

· ONGOING MAINTENANCE ON AN INSTRUMENT

· WATER QUALITY, WATER HANDLING, OR OTHER EMERGENCY

· PERSONNEL OR PUBLIC SAFETY

CONTINUOUS READINGS FROM THE THREE UVT METERS (ICR HEADWORKS, WTP INLET, AND UV REACTOR INLET)
CAN BE COMPARED FOR CONSISTENCY.  TURBIDITY IS ALSO MEASURED AT FOUR LOCATIONS (ICR HEADWORKS,
WTP INLET, UV REACTOR INLET, CT TANK OUTLET), LIKEWISE ALLOWING OPERATORS TO COMPARE AND CHECK
ON INSTRUMENT RELIABILITY.  THE TURBIDIMETER AT THE UV REACTOR INLET IS THE ONE USED FOR
REGULATORY REPORTING.

CHLORINE CONCENTRATION IS ANALYZED IN TREATED WATER EXITING THE WTP.  READINGS FROM A HACH CL17
FREE CHLORINE RESIDUAL ANALYZER ARE CONTINUOUSLY TRANSMITTED TO THE PLC WHICH USES THE DATA TO
INFORM OPERATORS, AND GENERATE REPORTS.  A SECOND HACH CL17 MONITORS FREE CHLORINE

CONCENTRATION IN FINISH WATER LEAVING THE CONTACT TANK, SENDING ITS RESULTS TO THE PLC.  FINISH
WATER CHLORINE CONCENTRATIONS ARE USED TO ESTABLISH REGULATORY COMPLIANCE.  THEY CAN ALSO BE
COMPARED WITH TREATED WATER READINGS AS AN INDICATOR OF WATER QUALITY CONDITIONS IN THE TANK.

PRESSURE IS MONITORED, BOTH WITH IN-LINE PRESSURE TRANSDUCERS AND PRESSURE GAUGES MOUNTED
ADJACENT TO THE TRANSDUCERS, AT THE FOLLOWING PAIRED LOCATIONS.  GAUGES WILL BE PLACED TO BE
VIEWABLE FROM BOTH SIDES OF THE PROCESS MAIN.

· INLET TEE BEFORE THE STRAINERS

· OUTLET TEE AFTER THE STRAINERS

· INLET TO EACH UV REACTOR LINE

· OUTLET FROM EACH UV REACTOR LINE

· INLET BEFORE THE CLA-VAL FLOW CONTROL VALVES

· OUTLET AFTER THE CLA-VAL FLOW CONTROL VALVES

COMPARISON OF PRESSURE ACROSS STRAINERS, REACTORS, AND FLOW CONTROL VALVES PROVIDES AN
INDICATION OF FLOW CONDITIONS AND HEADLOSS ACROSS EACH UNIT.

5.9  UPS CONNECTIONS

THE UNINTERRUPTIBLE POWER SUPPLY (UPS) IS DESIGNED TO KEEP ALL PROCESS AND CONTROL EQUIPMENT IN
OPERATION DURING A POWER FAILURE UNTIL BACK-UP GENERATION IS ONLINE.  EQUIPMENT CONNECTED TO
THE UPS INCLUDES (BUT IS NOT LIMITED TO) THE FOLLOWING.

· UV REACTORS

· ALL PRESSURE TRANSDUCERS

· CLA-VAL FLOW CONTROL VALVES

· CHLORINATION EQUIPMENT

· FLOW METERS (M101 AND M102)

· ALL SCADA EQUIPMENT

· ALL MONITORING INSTRUMENTATION INCLUDING THE INLET TURBIDIMETER (TURB-2), THE TREATED WATER
TURBIDIMETER (TURB-3), THE INLET UVT METER (UVT-2), THE UV REACTOR UVT METER (UVT-3), THE
TREATED WATER CHLORINE RESIDUAL ANALYZER (CL17-1), AND THE FINISHED WATER CHLORINE RESIDUAL
(CL17-2, LEAVING THE TANK).

· CHLORINE ROOM PUMPS (PMP101A/B, PMP102A/B).

· ALL CHLORINE ROOM VALVING AND EQUIPMENT.

· NORMAL PLANT SHUTDOWN WILL OCCUR WHEN COMMANDED BY THE PLC AS A RESULT OF ACTIVATING
THE PLANT E-STOP BUTTON, A VIRTUAL E-STOP THROUGH THE SCADA SYSTEM OR WHEN UTILITY POWER IS
LOST AND THE GENERATOR FAILS TO START.  NORMAL PLANT SHUTDOWN WILL BE PROGRAMMED INTO THE
MAIN CONTROL PLC BASED ON A SEQUENCE OF OPERATIONS PROVIDED BY THE PROCESS ENGINEER, AND
WILL INCLUDE BUT NOT LIMITED TO THE FOLLOWING:  CLOSING OF VALVES IN THE PROPER SEQUENCE
(USING PROPER CLOSING RATES), SHUTDOWN OF THE CHLORINATION SYSTEM AND SHUTDOWN OF THE UV
SYSTEM.  SHUTDOWN AS A RESULT OF UTILITY POWER FAILURE WILL INCLUDE A TIME DELAY BASED ON
FAILURE OF THE GENERATOR TO START WITHIN A PRESET TIME.  THE PRESET TIME DELAY WILL BE BASED ON
AN ALLOWANCE OF SUFFICIENT TIME TO COMPLETE THE PLANT SHUTDOWN BEFORE THE UPS RUNS OUT OF
STORED ENERGY.  ADDITIONALLY, THE FLOW CONTROL VALVES ARE TO BE EQUIPPED WITH NORMALLY OPEN
SOLENOIDS THAT WILL SHUT THE VALVE UPON LOSS OF POWER.  ADDITIONAL DETAILS OF THE SHUTDOWN
SEQUENCE, INCLUDING TIME DELAYS, WILL BE INCLUDED IN THE O&M MANUAL.

· MANUAL OPERATION OF THE PLANT IS POSSIBLE WITH LOSS OF PLC CONTROL.  HOWEVER, POWER IS
REQUIRED TO OPERATE THE UV AND THE CHLORINATION SYSTEMS.  MANUAL SAMPLING AND RECORD
KEEPING FUNCTIONS WOULD BE REQUIRED TO MEET DEC REGULATIONS.  IT WILL BE POSSIBLE TO OPERATE
THE VALVES MANUALLY TO ALLOW FLOW THROUGH THE SYSTEM UTILIZING HAND WHEELS ON THE
ACTUATED VALVES.  OPERATING IN THIS MANNER WILL REQUIRE AROUND THE CLOCK OPERATOR
SUPERVISION IN ORDER TO ADJUST VALVES AND TO CONDUCT REQUIRED SAMPLING ACTIVITIES.  DETAILS OF
THE MANUAL PROCEDURES WILL BE PROVIDED IN THE O&M MANUAL.

· SEMI-AUTOMATED OPERATION OF THE SYSTEM WILL BE POSSIBLE IF THE PLC IS FUNCTIONING, BY
OVER-RIDING PRESET PARAMETERS SUCH AS FLOW RATES, ETC.  DETAILS OF THE USE OF THE SCADA SYSTEM
FOR PLANT OPERATION WILL BE PROVIDED IN THE O&M MANUAL.

6.0  POWER GENERATING TURBINES

UNDER NORMAL CONDITIONS THE FULL FLOW FROM THE ICR WILL PASS THROUGH ONE OR BOTH TURBINES
FOR THE PURPOSE OF GENERATING ELECTRICITY. THE TURBINE PLC WILL MODULATE THE INLET CONTROL
VALVE FOR EACH TURBINE TO MAINTAIN PROPER DIFFERENTIAL PRESSURE ACROSS THE TURBINE BASED ON
SIGNALS FROM PT114 AND PT115 AND THE COMBINED FLOWRATE FROM M101 AND M102.

VALVE V234B WILL BE ENABLED WHILE THE TURBINES ARE ONLINE TO HANDLE ANY TRANSIENT FLOW
CONDITIONS DURING TURBINE OPERATION.  V234B ALSO HAS AN ADJUSTABLE SETPOINT TO COMPENSATE
FOR THE VARYING DOWNSTREAM PRESSURES ACROSS THE ENTIRE FLOWRANGE OF THE TURBINES.  THE
SETPOINT WILL CHANGE BASED ON FEEDBACK FROM THE FLOWMETERS.

WHEN ENABLED BY THE SCADA OPERATOR, THE PLC WILL OPEN V104 AND ALLOW RAW WATER DISCHARGE
TO PYRAMID CREEK FOR ADDITIONAL POWER GENERATION.

THE PRV V238 WILL MAINTAIN 20 PSIG BACKPRESSURE TO ENSURE THE WATER TREATMENT PROCESS HAS
ADEQUATE PRESSURE TO CONTINUE TO FILL THE CHLORINE CONTACT TANK DURING WATER TREATMENT
PROCESSING.

FULL TURBINE BYPASS TO THE WATER TREATMENT PROCESS IS HANDLED BY TWO PRVs INSTALLED PARALLEL
TO THE TURBINES.  THE 16" PRV IS CAPABLE OF THE FULL 6,250 GPM PROCESS FLOW RATE. THE 8" PRV IS
SIZED TO HANDLE PRESSURE TRANSIENTS DURING TURBINE OPERATION.

6.1 TURBINE STARTUP SEQUENCE

WHEN THE TURBINES ARE IN 'HAND' OR 'AUTO' MODE THE PLC WILL START THE TURBINES WHEN ALL THE
PARAMETERS HAVE BEEN MET FOR OPERATION.

· INLET AND DISCHARGE PRESSURES ARE ABOVE AND BELOW SETPOINTS RESPECTIVELY

· ALL DIAGNOSTIC CONDITIONS ARE CLEARED ON THE TURBINE CONTROL PANEL

· THE 'E-STOP' SWITCH IS NOT DEPRESSED
WHEN THESE PERMISSIVES ARE MET, THE RESPECTIVE TURBINE INLET CONTROL VALVE WILL SLOWLY OPEN
UNTIL THE TURBINE IS UP TO SPEED. AT THIS TIME THE ASSOCIATED CONTACTOR WILL CLOSE AND CONNECT
THE UNIT TO THE GRID.
6.2 PLANNED TURBINE SHUTDOWN SEQUENCE
THE RESPECTIVE TURBINE INLET CONTROL VALVE SHALL SLOWLY CLOSE UNTIL IT REACHES 35% CLOSURE.
THEN THE TURBINE GENERATOR WILL BE DISCONNECTED FROM THE GRID. THE INLET CONTROL VALVE WILL
THEN FULLY CLOSE AT A SLOW ENOUGH RATE TO PREVENT EXCESSIVE SURGE.

6.3 UNPLANNED TURBINE SHUTDOWN SEQUENCE
THE TURBINE WILL DISCONNECT FROM THE GRID AND THE INLET CONTROL VALVE WILL FULLY CLOSE AT A
RATE SLOW ENOUGH TO PREVENT EXCESSIVE SURGE.  THE FOLLOWING CONDITIONS WILL INITIATE A
SHUTDOWN SEQUENCE:

· LOSS OF 480VAC GRID POWER

· TURBINE OVER/UNDER SPEED

· GENERATOR VOLTAGE OR FREQUENCY OUT OF NORMAL BOUNDS

· GROUND FAULT CONDITION

· INLET/DISCHARGE PRESSURES OUT OF ACCEPTABLE RANGE

· ACTUATION OF E-STOP SWITCH

· EXCESSIVE GENERATOR WINDING OR BEARING TEMPERATURE
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TAG NO. ITEM OPERATI
ON FUNCTION SIZE

MANUFACTUR
ER/SUPPLIER MODEL NO TYPE ACTUATOR NOTES

CL17-1 DPD CHLORINE
ONLINE TEST - MONITOR TREATED WATER INITIAL

CHLORINE LEVEL - HACH CL17 - N/A

CL17-2 DPD CHLORINE
ONLINE TEST - MONITOR CHLORINE LEVEL ON EFFLUENT

FROM STORAGE - HACH CL17 - N/A

DIF1 DIFFUSER - INJECT CHLORINATED WATER INTO THE
PROCESS FLOW 2 INYO PROCESS CS200SK8F - N/A

DS101A DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS101B DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS102A DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS102B DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS103A DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS103B DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS104A DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

DS104B DIAPHRAGM SEAL - PREVENT HIGHLY CHLORINATED WATER
FROM ENTERING GAUGE 1/2 ASHCROFT 100-50YKY04TCG - N/A

EJCT1 EJECTOR NOZZLE - VENTURI TO EJECT CHLORINE INTO WATER -
250 PPD - REGAL 950/18A NOZZLE - N/A

EJCT2 EJECTOR NOZZLE - VENTURI TO EJECT CHLORINE INTO WATER -
100 PPD - REGAL 950/17A NOZZLE - N/A

EJCT3 EJECTOR NOZZLE - VENTURI TO EJECT CHLORINE INTO WATER -
50 PPD - REGAL 950/17A NOZZLE - N/A

EJCT4 EJECTOR NOZZLE - VENTURI TO EJECT CHLORINE INTO WATER -
25 PPD - REGAL 950/5A NOZZLE - N/A

F101 JOHNSON FILTER
HOUSING - REMOVE DPD FROM CL-17 EFFLUENT - JOHNSON FILTER JPH130R -

F102 JOHNSON FILTER
HOUSING - REMOVE DPD FROM CL-17 EFFLUENT - JOHNSON FILTER JPH130R -

F103 JOHNSON FILTER
HOUSING - REMOVE DPD FROM CL-17 EFFLUENT - JOHNSON FILTER JPH130R -

M101 MAGNETIC
FLOWMETER - MONITOR TREATED WATER FLOW 16 ROSEMOUNT

8750WA

8750WA 32ES T 1 A

1 F T S A 160 S A1

DA1 L1 DW

REMOTE
MOUNTED

TRANSMITTER
N/A

M102
MAGNETIC

FLOWMETER -
BYPASS LINE

- MONITOR WATER ROUTED THROUGH THE
BYPASS LINE 16 ROSEMOUNT

8750WA

8750WA 32ES T 1 A

1 F T S A 160 S A1

DA1 L1 DW

REMOTE
MOUNTED

TRANSMITTER
N/A

PG101 PRESSURE GAUGE - PRESSURE GAUGE AT STRAINER INLET - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG102A PRESSURE GAUGE - PRESSURE GAUGE AT STRAINER OUTLET
ST101A - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG102B PRESSURE GAUGE - PRESSURE GAUGE AT STRAINER OUTLET
ST101B - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG103A PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO UV REACTOR
101A - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG103B PRESSURE GAUGE - PRESSURE GAUGE AT INLET UV REACTOR
101B - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG104A PRESSURE GAUGE - PRESSURE GAUGE AT OUTLET TO UV
REACTOR 101A - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG104B PRESSURE GAUGE - PRESSURE GAUGE AT OUTLET TO UV
REACTOR 101B - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG105A PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO CLA-VAL
VALVE V109A - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG105B PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO CLA-VAL
VALVE V109B - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG106 PRESSURE GAUGE - PRESSURE GAUGE AT OUTLET OF CLA-VAL
VALVE - ASHCROFT 45-1279SL04LM0/160 1279 N/A

PG107A PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO EJECTOR
NOZZLE 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A DO NOT

INSTALL

PG107B PRESSURE GAUGE - PRESSURE GAUGE AT OUTLET TO EJECTOR
NOZZLE 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A DO NOT

INSTALL

PG108 PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO 250 PPD
EJECTOR 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A

PG109 PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO 100 PPD
EJECTOR 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A

PG110 PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO 50 PPD
EJECTOR 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A

PG111 PRESSURE GAUGE - PRESSURE GAUGE AT INLET TO 25 PPD
EJECTOR 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A

PG112 PRESSURE GAUGE - PRESSURE GAUGE ON OUTLET LINE FROM
EJECTORS 1/2 ASHCROFT 45-1279SL04LM0/300 2279 N/A

PG113 PRESSURE GAUGE - REMOTE GAUGE CORRESPONDING TO
PG108, 250 PPD EJECTOR - PRECISION

DIGITAL PD765-6R2-00 N/A N/A

PG114 PRESSURE GAUGE - REMOTE GAUGE CORRESPONDING TO
PG109, 100 PPD EJECTOR - PRECISION

DIGITAL PD765-6R2-00 N/A N/A

PG115 PRESSURE GAUGE - REMOTE GAUGE CORRESPONDING TO
PG110, 50 PPD EJECTOR - PRECISION

DIGITAL PD765-6R2-00 N/A N/A

PG116 PRESSURE GAUGE - REMOTE GAUGE CORRESPONDING TO
PG111, 25 PPD EJECTOR - PRECISION

DIGITAL PD765-6R2-00 N/A N/A

PG117 PRESSURE GAUGE - REMOTE GAUGE CORRESPONDING TO
PG112, RETURN LINE - PRECISION

DIGITAL PD765-6R2-00 N/A N/A

PG118A PRESSURE GAUGE - PRESSURE GAUGE AT INLET OF V109A 1/2 ASHCROFT 45-2279S04LMF0/300 2279 N/A

PG118B PRESSURE GAUGE - PRESSURE GAUGE AT INLET OF V109B 1/2 ASHCROFT 45-2279S04LMF0/300 2279 N/A

PG119A PRESSURE GAUGE - PRESSURE GAUGE AT OUTLET OF V109A 1/2 ASHCROFT 45-2279S04LMF0/300 2279 N/A

PG119B PRESSURE GAUGE - PRESSURE GAUGE AT OUTLET OF V109B 1/2 ASHCROFT 45-2279S04LMF0/300 2279 N/A

TAG NO. ITEM OPERATI
ON FUNCTION SIZE

MANUFACTUR
ER/SUPPLIER MODEL NO TYPE ACTUATOR NOTES

PG120 REMOVED FROM
SYSTEM - - - - - - -

PG121 REMOVED FROM
SYSTEM - - - - - - -

PG122
LOW RANGE

PRESSURE GAUGE, 0
- 5 PSI

- MONITOR PRESSURE AT INLET TO CL17-1 1/4 WIKA 611.10 9851933 - N/A

PG123
LOW RANGE

PRESSURE GAUGE, 0
- 5 PSI

- MONITOR PRESSURE AT INLET TO CL17-2 1/4 WIKA 611.10 9851933 - N/A

PH/TEMP1 PH/TEMPERATURE
MEASUREMENT - MEAURE PH & TEMPERATURE - HACH DPD1P1/ 9180100

PT101 PRESSURE
TRANSDUCER - MONITOR INLET PRESSURE - ROSEMOUNT 3051TG2A2B21J - -

PT102 PRESSURE
TRANSDUCER - MONITOR PRESSURE AFTER STRAINERS - ROSEMOUNT 3051TG2A2B21J - -

PT103 REMOVED FROM
SYSTEM - - - - - - -

PT104 PRESSURE
TRANSDUCER - MONITOR INLET PRESSURE - ROSEMOUNT 3051TG2A2B21J - -

PT105 PRESSURE
TRANSDUCER - MONITOR PRESSURE - OUTLET TO UV

REACTOR 101A - ROSEMOUNT 3051TG2A2B21J - -

PT106 PRESSURE
TRANSDUCER - MONITOR PRESSURE - OUTLET TO UV

REACTOR 101B - ROSEMOUNT 3051TG2A2B21J - -

PT107 PRESSURE
TRANSDUCER -

MONITOR PRESSURE AT INLET OF FLOW
CONTROL VALVES V109A/B - ROSEMOUNT 3051TG2A2B21J - -

PT108 PRESSURE
TRANSDUCER

MONITOR PRESSURE AT OUTLET OF FLOW
CONTROL VALVES V109A/B ROSEMOUNT 3051TG2A2B21J - -

DP101 DIFFERENTIAL
PRESSURE GAUGE - MEASURE DIFFERENTIAL PRESSURE ACROSS

STRAINERS - ASHCROFT 60-1132-SS-25S-L-X
V2-8PSI - -

SM101 STATIC MIXER - MIX CHLORINE INTO TREATED WATER
STREAM 16 KOMAX 60270 - -

ST101A BASKET STRAINER - REMOVE DEBRIS FROM INCOMING WATER 16 KECKLEY FBQ-SS-150-16 - -

ST101B BASKET STRAINER - REMOVE DEBRIS FROM INCOMING WATER 16 KECKLEY FBQ-SS-150-16 - -

ST103 IN LINE STRAINER -
REMOVE DEBRIS FROM INCOMING WATER

(UVT1) 1/2 EATON 85Y Y STRAINER -

ST104 IN LINE STRAINER -
REMOVE DEBRIS FROM INCOMING WATER

(UVT2) 1/2 EATON 85Y Y STRAINER -

ST105 IN LINE STRAINER REMOVE DEBRIS FROM WATER TO
CHLORINATION ROOM 1 1/4 EATON 85Y Y STRAINER -

ST106 IN LINE STRAINER REMOVE DEBRIS FROM WATER TO
CHLORINATION ROOM 1 1/4 EATON 85Y Y STRAINER -

ST107 IN LINE STRAINER REMOVE DEBRIS FROM WATER TO
CHLORINATION ROOM 1 1/4 EATON 85Y Y STRAINER -

ST108 IN LINE STRAINER REMOVE DEBRIS FROM WATER TO
CHLORINATION ROOM 1 1/4 EATON 85Y Y STRAINER -

TURB-2 TURBIDIMETER - MONITOR INCOMING WATER TURBIDITY - HACH 1720E - -

TURB-3 TURBIDIMETER - MONITOR INCOMING WATER TURBIDITY - HACH 1720E

TURB-4 TURBIDIMETER - MONITOR TURBIDITY IN WATER FROM CT
TANK - HACH 1720E - -

UVR-101A UV REACTOR - DISINFECTION 24 CALGON 5X10 - -

UVR-101B UV REACTOR - DISINFECTION 25 CALGON 5X10 - -

UVT-2 UV TRANSMITTANCE
METER - MEASURE UVT IN WATER - HACH UVAS SC - -

UVT-3 UV TRANSMITTANCE
METER - MEASURE UVT IN WATER - HACH UVAS SC - -

V101
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

BYPASS CONTROL VALVE 16 PRATT HP250II OP/CL
Auma

SA07.6-54B/GS100.3
/VZ4.3/AM01.2

V102A
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

INLET CONTROL INTO STRAINER ST101A 16 PRATT HP250II OP/CL
Auma

SA07.6-54B/GS100.3
/VZ4.3/AM01.2

V102B
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

INLET CONTROL INTO STRAINER ST101B 16 PRATT HP250II OP/CL
Auma

SA07.6-54B/GS100.3
/VZ4.3/AM01.2

V103A
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL OUTLET CONTROL FROM STRAINER ST101A 16 PRATT HP250II OP/CL N/A

V103B
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL OUTLET CONTROL FROM STRAINER ST101B 16 PRATT HP250II OP/CL N/A

V104
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

DISCHARGE CONTROL VALVE 16 PRATT HP250II OP/CL
Auma

SA07.6-54B/GS100.3
/VZ4.3/AM01.2

V105A
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

INLET CONTROL INTO UV REACTOR
UVR101A 24 PRATT HP250II OP/CL

Auma
SA07.6-54B/GS100.3

/VZ4.3/AM01.2

V105B
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

INLET CONTROL INTO UV REACTOR
UVR101B 24 PRATT HP250II OP/CL

Auma
SA07.6-54B/GS100.3

/VZ4.3/AM01.2

V106A
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

OUTLET CONTROL FROM UV REACTOR
UVR101A 16 PRATT HP250II OP/CL

Auma
SA07.6-54B/GS100.3

/VZ4.3/AM01.2

V106B
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

AUTOMA
TED

OUTLET CONTROL FROM UV REACTOR
UVR101B 16 PRATT HP250II OP/CL

Auma
SA07.6-54B/GS100.3

/VZ4.3/AM01.2

AUTOMA
TED

AUTOMA
TED

AUTOMA
TED

AUTOMA
TED

AUTOMA
TED

AUTOMA
TED

AUTOMA
TED

-

-

-

-

-

N/A

N/A

N/A

RELOCATED

RELOCATED

V100 REMOVED FROM
SYSTEM - - - - - - -

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

PT114 PRESSURE
TRANSDUCER -

MONITOR PRESSURE AT TURBINE
DISCHARGE

- ROSEMOUNT 3051TG2A2B21J - N/A NEW

PT115 PRESSURE
TRANSDUCER -

MONITOR PRESSURE AT TURBINE INLET

- ROSEMOUNT 3051TG2A2B21J - N/A NEW
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TAG NO. ITEM OPERATI
ON FUNCTION SIZE

MANUFACTUR
ER/SUPPLIER MODEL NO TYPE ACTUATOR NOTES

V107B
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

AUTOMA
TED

INLET ISOLATION VALVE FOR BUTTERFLY
CONTROL VALVE V109B 16 PRATT HP250II OP/CL

Auma
SA07.6-54B/GS100.3

/VZ4.3/AM01.2

V108A
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL OUTLET ISOLATION VALVE FOR BUTTERFLY

CONTROL VALVE V109A 16 PRATT HP250II OP/CL N/A

V108B
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL OUTLET ISOLATION VALVE FOR BUTTERFLY

CONTROL VALVE V109B 16 PRATT HP250II OP/CL N/A

V109A
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

AUTOMA
TED FLOW CONTROL 16 PRATT HP250II MODULATING

AUMA
SAR7.5/GS100.3/

VZ4.3/AC01.2

V110 CHECK VALVE -
SWING

AUTOMA
TED BACKFLOW PREVENTION 16 FLOWMATIC 92LW OP/CL N/A

V111 BALL VALVE MANUAL ISOLATION OF UVT-1 1/4 - - OP/CL N/A

V112A BALL VALVE MANUAL DRAIN UVR101A REACTOR LINE 2 - - OP/CL N/A
V112B BALL VALVE MANUAL DRAIN UVR101B REACTOR LINE 2 - - OP/CL N/A
V113 BALL VALVE MANUAL ISOLATION OF UVT-2 1/4 - - OP/CL N/A

V114 BALL VALVE MANUAL ISOLATION OF CL17 AND HACH 1720E 1/2 - - OP/CL N/A

V115 BALL VALVE MANUAL SAMPLE 1/2 - - OP/CL N/A

V116 REMOVED FROM
SYSTEM - - - - - - -

V117A BALL VALVE MANUAL VENT ON STRAINER ST101A 1/2 - - OP/CL N/A

V117B BALL VALVE MANUAL VENT ON STRAINER ST101B 1/2 - - OP/CL N/A
V118 HOSE BIBB MANUAL SAMPLE 3/4 - - MODULATING N/A

V119 VACUUM BREAKER AUTOMA
TIC

PREVENTS NEGATIVE PRESSURE IN
DISCHARGE LINE 8 VALMATIC 1808VB.1 AUTOMATIC N/A

V120 BALL VALVE MANUAL DRAIN AT INLET TO STRAINERS 2 - - OP/CL N/A

V121 BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG101 1/2 - - OP/CL N/A

V122A BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG102A 1/2 - - OP/CL N/A

V122B BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG102B 1/2 - - OP/CL N/A

V123A BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG103A 1/2 - - OP/CL N/A

V123B BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG103B 1/2 - - OP/CL N/A

V124A BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG104A 1/2 - - OP/CL N/A

V124B BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG104B 1/2 - - OP/CL N/A

V125 STAINLESS STEEL
CHECK VALVE - CHECK VALVW, PREVENT BACKFLOW TO

CHLORINE PUMPS 1-1/4 FLOWMATIC 812X - 2423X - -

V126 STAINLESS STEEL
CHECK VALVE - CHECK VALVW, PREVENT BACKFLOW TO

CHLORINE PUMPS 1-1/4 FLOWMATIC 812X - 2423X - -

V127A BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG105A 1/2 - - OP/CL N/A

V127B BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG105B 1/2 - - OP/CL N/A

V128 BALL VALVE MANUAL ISOLATION VALVE FOR PRESSURE GAUGE
PG106 1/2 - - OP/CL N/A

V129 BALL VALVE MANUAL ISOLATION VALVE FOR CL17-1 1/4 - - OP/CL -

V130 BALL VALVE MANAL ISOLATION VAVLE FOR TURB-2 1/4 - - OP/CL N/A

V131A AIR/VACUUM
RELEASE VALVE

AUTOMA
TIC

RELEASE AIR FROM UV REACTOR LINE A
(DURING FILLING/START UP) 1/2 VALMATIC VMC-100S AUTOMATIC N/A

V131B AIR/VACUUM
RELEASE VALVE

RELEASE AIR FROM UV REACTOR LINE B
(DURING FILLING/START UP) 1/2 VALMATIC VMC-100S AUTOMATIC N/A

V132 AIR/VACUUM
RELEASE VALVE

RELEASE AIR FROM ELEVATED METER LINE
(DURING FILLING/START UP) 1/2 VALMATIC VMC-100S AUTOMATIC N/A

V133 AIR/VACUUM
RELEASE VALVE

RELEASE AIR FROM ELEVATED METER LINE
(DURING FILLING/START UP) 1 VALMATIC VMC-100S AUTOMATIC -

V134A BALL VALVE MANUAL ISOLATION VALVE FOR V131A AIR/VACUUM
RELEASE 1/2 - OP/CL N/A

V134B BALL VALVE MANUAL ISOLATION VALVE FOR V131B AIR/VACUUM
RELEASE 1/2 - OP/CL N/A

V136 BALL VALVE MANUAL ISOLATION VALVE FOR V133 AIR/VACUUM
RELEASE 1 - OP/CL N/A

V137 AIR RELEASE VALVE AUTOMA
TIC

RELEASE AIR COLLECTED BETWEEN
STRAINERS AND UV REACTORS (DURING

OPERATON)
1 VALMATIC VMC-38 AUTOMATIC N/A

V138 DIAPHRAGM VALVE MANUAL FLOW CONTROL THROUGH TURB-1 1/2 GEMU TYPE 611 MANUAL N/A

V139 BALL VALVE MANUAL ISOLATION VALVE FOR V137 AIR RELEASE 1 - - MANUAL N/A
V140 DIAPHRAGM VALVE MANUAL FLOW CONTROL THROUGH TURB-1 1/2 GEMU TYPE 611 MANUAL N/A

V141 BALL VALVE 150 LB MANUAL INLET TO PUMP PMP101 1 1/4 - - MANUAL N/A

V142 BALL VALVE 150 LB MANUAL INLET TO PUMP PMP103 1 1/4 - - MANUAL N/A

V143 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL THROTTLING VALVE ON CHLORINE RETURN,

250 PPD 1 1/4 - - MANUAL N/A

TAG NO. ITEM OPERATI
ON FUNCTION SIZE

MANUFACTUR
ER/SUPPLIER MODEL NO TYPE ACTUATOR NOTES

V146 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL OUTLET FROM PUMP PMP103 (50 PPD) 1 1/4 - - MANUAL N/A

V147 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #1, 250 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A

V148 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #2, 250 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V149 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #3, 250 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V150 KYNAR BALL VALVE MANUAL FLOW CONTROL, 250 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V151 KYNAR BALL VALVE MANUAL FLOW CONTROL, 250 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V152 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A
V153 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A
V154 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #1, 100 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V155 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #2, 100 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V156 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #3, 100 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V157 KYNAR BALL VALVE MANUAL FLOW CONTROL, 100 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V158 KYNAR BALL VALVE MANUAL FLOW CONTROL, 100 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V159 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A
V160 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A
V161 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #1, 50 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V162 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #2, 50 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V163 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #3, 50 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V164 KYNAR BALL VALVE MANUAL FLOW CONTROL, 50 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V165 KYNAR BALL VALVE MANUAL FLOW CONTROL, 50 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V166 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A
V167 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A
V168 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #1, 25 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V169 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #2, 25 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V170 KYNAR BALL VALVE MANUAL CHLORINE CONTROL #3, 25 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A
V171 KYNAR BALL VALVE MANUAL FLOW CONTROL, 25 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A
V172 KYNAR BALL VALVE MANUAL FLOW CONTROL, 25 PPD SYSTEM 1-1/4 MILLER PLASTICS - MANUAL N/A

V173 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A

V174 KYNAR BALL VALVE MANUAL PRESSURE GAUGE ISOLATION 1/4 MILLER PLASTICS - MANUAL N/A

V175 STAINLESS STEEL
CHECK VALVE - PREVENT BACKFLOW TO CHLORINE PUMPS 1-1/4 FLOWMATIC 812X - 2423X - -

V176 STAINLESS STEEL
CHECK VALVE - PREVENT BACKFLOW TO CHLORINE PUMPS 1-1/4 FLOWMATIC 812X - 2423X - -

V177 HOSE BIBB MANUAL SAMPLE EFFLUENT FROM ST101A 3/4 - - MANUAL N/A

V178 HOSE BIBB MANUAL SAMPLE EFFLUENT FROM ST101B 3/4 - - MANUAL N/A

V179 REMOVED FROM
SYSTEM - - - - - MANUAL N/A

V180 BALL VALVE MANUAL ISOLATION FOR WATER TO CHLORINE
PUMPS 2 - - MANUAL N/A

V181 KYNAR BALL VALVE MANUAL CHLORINE GAS FEED TO 250 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A

V182 KYNAR BALL VALVE MANUAL CHLORINE GAS FEED TO 100 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A

V183 KYNAR BALL VALVE MANUAL CHLORINE GAS FEED TO 50 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A

V184 KYNAR BALL VALVE MANUAL CHLORINE GAS FEED TO 25 PPD SYSTEM 1/2 MILLER PLASTICS - MANUAL N/A

V185 KYNAR BALL VALVE MANUAL ISOLATION VALVE ON CHLORINE RETURN
LINE 1-1/4 MILLER PLASTICS - MANUAL N/A

V186 PVC BALL VALVE MANUAL ISOLATION VALVE FOR PH/TEMP
INSTRUMENT 1/2 GEORGE FISHER 514 MANUAL N/A

V187 PVC BALL VALVE MANUAL ISOLATION VALVE FOR CL17-2 1/4 - - MANUAL N/A

V188A BALL VALVE MANUAL ISOLATION VALVE FOR PG118A 1/2 - - MANUAL N/A
V188B BALL VALVE MANUAL ISOLATION VALVE FOR PG118B 1/2 - - MANUAL N/A
V189A BALL VALVE MANUAL ISOLATION VALVE FOR PG119A 1/2 - - MANUAL N/A
V189B BALL VALVE MANUAL ISOLATION VALVE FOR PG119B 1/2 - - MANUAL N/A

V190 BALL VALVE MANUAL ISOLATION VALVE FOR PG123 1/4 - - MANUAL N/A

V191 BALL VALVE MANUAL ISOLATION VALVE FOR PG122 1/4 - - MANUAL N/A

V192 REMOVED FROM
SYSTEM - - - - - - -

V193 REMOVED FROM
SYSTEM - - - - - - -

V194 REMOVED FROM
SYSTEM - - - - - - -

V195 DIAPHRAGM VALVE MANUAL FLOW CONTROL THROUGH CL17-1 1/4 GEMU TYPE 611 MANUAL N/A

V196 DIAPHRAGM VALVE MANUAL FLOW CONTROL THROUGH PH/TEMP 3/8 GEMU TYPE 611 MANUAL N/A

V197 DIAPHRAGM VALVE MANUAL FLOW CONTROL THROUGH CL17-2 1/4 GEMU TYPE 611 MANUAL N/A

V198 REMOVED FROM
SYSTEM - - - - - - -

V199 REMOVED FROM
SYSTEM - - - - - - -

V200 BALL VALVE MANUAL ISOLATION VALVE FOR CARBON FILTER 3/4 - - MANUAL N/A

V201 BALL VALVE MANUAL ISOLATION VALVE FOR CARBON FILTER 3/4 - - MANUAL N/A

V109B
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

AUTOMA
TED FLOW CONTROL 16 PRATT HP250II

V135 BALL VALVE MANUAL ISOLATION VALVE FOR V132 AIR/VACUUM
RELEASE 1/2 - - OP/CL N/A

-

-

-

MODULATING
AUMA

SAR7.5/GS100.3/
VZ4.3/AC01.2

AUTOMA
TIC

AUTOMA
TIC

AUTOMA
TIC

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

RELOCATED

NEW

V178A - OP/CL N/ABALL VALVE MANUAL 3/4LOW POINT DRAIN AFTER STRAINER ST101A -

V178B - OP/CL N/ABALL VALVE MANUAL 3/4LOW POINT DRAIN AFTER STRAINER ST101B -

RELOCATED

RELOCATED

V107A
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

AUTOMA
TED

INLET ISOLATION VALVE FOR BUTTERFLY
CONTROL VALVE V109A 16 PRATT HP250II OP/CL

Auma
SA07.6-54B/GS100.3

/VZ4.3/AM01.2

V144 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL THROTTLING VALVE ON CHLORINE RETURN,

50 PPD 1 1/4 - - MANUAL N/A

V145 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL OUTLET FROM PUMP PMP101 (250 PPD) 1 1/4 - - MANUAL N/A

RELOCATED

RELOCATED
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TAG NO. ITEM OPERATI
ON FUNCTION SIZE

MANUFACTUR
ER/SUPPLIER MODEL NO TYPE ACTUATOR NOTES

V206 BALL VALVE 150 LB MANUAL INLET TO PUMP PMP104 1 1/4 - - MANUAL N/A

V207 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL THROTTLING VALVE ON CHLORINE RETURN,

25 PPD 1 1/4 - - MANUAL N/A

V208 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL OUTLET FROM PUMP PMP104 (25 PPD) 1 1/4 - - MANUAL N/A

V209 BALL VALVE MANUAL ISOLATION VAVLE FOR TURB-3 1/4 - - OP/CL N/A

V210 BALL VALVE MANUAL ISOLATION VALVE FOR INSTRUMENT FLOW 1/2 - - OP/CL N/A
V211 BALL VALVE MANUAL ISOLATION VALVE FOR INSTRUMENT FLOW 1/2 - - OP/CL N/A
V212 BALL VALVE MANUAL ISOLATION OF PG108 1/4 - - OP/CL N/A
V213 BALL VALVE MANUAL ISOLATION OF PG109 1/4 - - OP/CL N/A
V214 BALL VALVE MANUAL ISOLATION OF PG110 1/4 - - OP/CL N/A
V215 BALL VALVE MANUAL ISOLATION OF PG111 1/4 - - OP/CL N/A
V216 BALL VALVE MANUAL ISOLATION OF PG112 1/4 - - OP/CL N/A
V217 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A
V218 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A
V219 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A
V220 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A
V221 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A

V222 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A

V223 KYNAR BALL VALVE MANUAL CHLORINE SYSTEM ISOLATION 3/4 MILLER PLASTICS - MANUAL N/A

V224 BALL VALVE MANUAL ISOLATION VALVE FOR TURB-4 1/4 - - OP/CL N/A

V225 ISOLATION VALVE MANUAL
ISOLATION OF PRESSURE GAUGE TO

PH/TEMP INSTRUMENT 3/8 - - MANUAL

V231B
ELECTRICALLY

OPERATED
BUTTERFLY VALVE

AUTOMAT
ED INLET TO TG-B 8 PRATT MODULATING

AUMA
FQMR12.1/AC01.2

V235B N/A

V232A N/A

V235A OP/CL N/A

TAG NO. ITEM OPERATI
ON FUNCTION SIZE

MANUFACTUR
ER/SUPPLIER MODEL NO TYPE ACTUATOR NOTES

MANUALLY
OPERATED

BUTTERFLY VALVE
8MANUAL

MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL 10

MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL 16

V234B PRESSURE REDUCING
CONTROL VALVE

AUTOMAT
ED SURGE RELIEF/FLOW CONTROL 8 CLA-VAL

690G-01BCP1P2SYKCO
 W/CRD-34 MODULATING N/A

V238 PRESSURE REDUCING
CONTROL VALVE

AUTOMAT
ED 16 CLA-VAL N/A50-90 PRESS

SUSTAINING TRIM MODULATINGFLOW CONTROL

OP/CL

OP/CL

DOWNSTREAM ISOLATION FOR V234B

DOWNSTREAM ISOLATION TG-A

PRATT

PRATT

DOWNSTREAM ISOLATION FOR V234A PRATT

RELOCATED,
PREVIOUSLY

V109B

V236 - OP/CL N/ABALL VALVE MANUAL 1/2ISOLATION VALVE FOR PRESSURE
TRANSDUCER PT115

HP250II

TAG NO. ITEM OPERATION FUNCTION SIZE MANUFACTURER/
SUPPLIER MODEL NO NOTES

TG-A TURBINE AUTOMATED POWER GENERATION 8 CORNELL

TG-B TURBINE AUTOMATED 6 CORNELL

8TR3

6TR3POWER GENERATION

OWNER SUPPLIED, NEW

V239 - OP/CL N/ABALL VALVE MANUAL 1/2ISOLATION VALVE FOR PRESSURE
TRANSDUCER PT114 -

-

HP250II

HP250II

HP250II FAIL CLOSED,
NEW

V241 - OP/CL N/ABALL VALVE MANUAL 1/2LOW POINT DRAIN ON DISCHARGE PIPE -

V242 AIR/VACUUM
RELEASE VALVE

RELEASE AIR FROM ELEVATED INCOMING
RAW WATER LINE 1 VALMATIC VMC-100S AUTOMATIC -AUTOMA

TIC
V243 BALL VALVE MANUAL ISOLATION VALVE FOR V242 AIR RELEASE 1 - - MANUAL N/A

V244 AIR/VACUUM
RELEASE VALVE RELEASE AIR AFTER ALL TURBINES 1 VALMATIC VMC-100S AUTOMATIC -AUTOMA

TIC
V245 BALL VALVE MANUAL ISOLATION VALVE FOR V244 AIR RELEASE 1 - - MANUAL N/A

V246 AIR/VACUUM
RELEASE VALVE

RELEASE AIR FROM UNCHLORINATED FEED
FROM PROCESS STREAM 1 VALMATIC VMC-100S AUTOMATIC -AUTOMA

TIC
V247 BALL VALVE MANUAL ISOLATION VALVE FOR V246 AIR RELEASE 1 - - MANUAL N/A

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

OWNER SUPPLIED, NEW

V202 BALL VALVE MANUAL ISOLATION VALVE FOR CARBON FILTER 3/4 - - MANUAL N/A

V203 BALL VALVE 150 LB MANUAL INLET TO PUMP PMP102 1 1/4 - - MANUAL N/A

V204 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL THROTTLING VALVE ON CHLORINE RETURN,

100 PPD 1 1/4 - - MANUAL N/A

V205 STAINLESS STEEL
GLOBE VALVE 300 LB MANUAL OUTLET FROM PUMP PMP102 (100 PPD) 1 1/4 - - MANUAL N/A

VG101 REMOTE VACUUM
GAUGE - MONITOR VACUUM IN CHLORINE SYSTEM,

250 PPD SYSTEM - ASHCROFT
45-1279-SSL-04L

30/0 HG IMV - N/A

VG102 REMOTE VACUUM
GAUGE - MONITOR VACUUM IN CHLORINE SYSTEM,

100 PPD SYSTEM - ASHCROFT
45-1279-SSL-04L

30/0 HG IMV - N/A

VG103 REMOTE VACUUM
GAUGE - MONITOR VACUUM IN CHLORINE SYSTEM,

50 PPD SYSTEM - ASHCROFT
45-1279-SSL-04L

30/0 HG IMV - N/A

VG104 REMOTE VACUUM
GAUGE - MONITOR VACUUM IN CHLORINE SYSTEM,

25 PPD SYSTEM - ASHCROFT
45-1279-SSL-04L

30/0 HG IMV - N/A

VG105 REMOTE VACUUM
GAUGE - MONITOR VACUUM IN CHLORINE SYSTEM,

25 PPD SYSTEM - ASHCROFT
45-1279-SSL-04L

30/0 HG IMV - N/A

VM101 VACUUM MONITOR - MONITOR VACUUM IN CHLORINE SYSTEM - REGAL VAC 1000 AUTOMATIC N/A

VM102 VACUUM MONITOR - MONITOR VACUUM IN CHLORINE SYSTEM - REGAL VAC 1000 AUTOMATIC N/A

VM103 VACUUM MONITOR - MONITOR VACUUM IN CHLORINE SYSTEM - REGAL VAC 1000 AUTOMATIC N/A

VM104 VACUUM MONITOR - MONITOR VACUUM IN CHLORINE SYSTEM - REGAL VAC 1000 AUTOMATIC N/A

VM105 VACUUM MONITOR - MONITOR VACUUM IN CHLORINE SYSTEM - REGAL VAC 1000 AUTOMATIC N/A

V229 HP250II N/ATEMPORARY PROCESS BYPASS
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL 10 OP/CLPRATT NEW

V230A N/A
MANUALLY
OPERATED

BUTTERFLY VALVE
8MANUAL OP/CLUPSTREAM ISOLATION FOR TG-A PRATT HP250II NEW

V230B
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL UPSTREAM ISOLATION FOR TG-B N/A8 OP/CLPRATT HP250II NEW

INLET TO TG-A 8V231A AUTOMAT
ED

ELECTRICALLY
OPERATED

BUTTERFLY VALVE
MODULATINGPRATT HP250II FAIL CLOSED,

NEW
AUMA

FQMR12.1/AC01.2

V232B DOWNSTREAM ISOLATION FOR TG-B N/A
MANUALLY
OPERATED

BUTTERFLY VALVE
8MANUAL OP/CLPRATT HP250II NEW

V233A N/AUPSTREAM ISOLATION FOR V234A
MANUALLY
OPERATED

BUTTERFLY VALVE
MANUAL 16 OP/CLPRATT HP250II NEW

V233B UPSTREAM ISOLATION FOR V234B N/A
MANUALLY
OPERATED

BUTTERFLY VALVE
8MANUAL OP/CLPRATT HP250II NEW

V234A PRESSURE REDUCING
CONTROL VALVE

AUTOMAT
ED FLOW CONTROL 16 CLA-VAL N/A631G-36BCSY MODULATING

RELOCATED,
PREVIOUSLY

V109A

V237 PRATT HP250II N/ADISCHARGE PRV ISOLATION
MANUALLY
OPERATED

BUTTERFLY VALVE
16MANUAL OP/CL NEW

V240A - OP/CL N/ABALL VALVE MANUAL 1/2LOW POINT DRAIN BEFORE TG-A - NEW

V240B - OP/CL N/ABALL VALVE MANUAL 1/2LOW POINT DRAIN BEFORE TG-B - NEW

PUMP
NO.

MAX FLOW MAX HEAD PRODUCT
LINE RPM NO. OF

STAGES
CONFIG

OPTIONS HP RATING HZ/ PHASE
VOLTAGE ENCLOSURE

GPM M3/HR CALLOUT PSI FT VOLTAGE CALLOUT TYPE CALLOUT
PMP 101 30.6 5 22 50 SV 6 ROUND 304 3/4 60/3 230/460 F TEFC 2

MAUFACT
ER/SUPPLIER

GOULD

MODEL NO.

10SV6FB8F6017506.9
PMP 102 30.6 5 22 50 SV 6 ROUND 304 3/4 60/3 230/460 F TEFC 2GOULD 10SV6FB8F6017506.9
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