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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. 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 PLANT IS CONTROLLED BY ONE OF TWO ALTITUDE 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 ALTITUDE VALVE OPENS TO ALLOW HIGHER FLOW
THROUGH THE PLANT. AS TANK LEVEL RECOVERS, THE VALVE TIGHTENS 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. ALTITUDE VALVE RESPONSE TO TANK LEVEL IS THE PRIMARY FLOW CONTROL
ELEMENT IN THE WTP.

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 (V104), AND UV
REACTORS (V105A/B, V106A/B) ARE ELECTRICALLY ACTUATED. THE WTP INLET VALVE (V101) IS ALSO
AUTOMATED WITH AN ELECTRIC ACTUATOR. ALL AUTOMATED VALVES ARE EQUIPPED FOR MANUAL OVERRIDE.
VALVES V100, V101 AND V104 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, HYDRAULICALLY
ACTUATED (CLA-VAL 631-21) ALTITUDE VALVES (V109A/B). INPUT IS FROM A CHLORINE CONTACT TANK LEVEL
SENSOR. THE VALVES OPEN OR CLOSE AS NECESSARY TO MAINTAIN NEAR -FULL LEVEL IN THE TANK. THE
ACTUAL VALVE POSITION IS CONTROLLED BY THE PLC. THE FLOW CONTROL VALVES ARE WIRED TO FAIL TO THE
CLOSED IN THE EVENT OF A TOTAL POWER FAILURE. (NOTE TO DALE: BY JUST SAYING “POWER FAILURE”, YOU
FAIL TO DISTINGUISH BETWEEN A FAILURE OF EXTERNAL POWER ONLY VS FAILURE OF BOTH EXTERNAL POWER
AND THE BACKUP GENERATORS VS FAILURE OF ALL OF THESE PLUS THE UPS SYSTEM.)THEY CAN ALSO BE CLOSED
BY AN EXTERNAL SIGNAL THAT CUTS POWER TO A SOLENOID MOUNTED ON THE VALVE, CAUSING THE VALVE TO
CLOSE. IF PROCESS FLOW IS TO BE AUTOMATICALLY SHUT OFF, THESE 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. WTP INLET VALVE (V101)

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 (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. THE
OPERATING FLOW CONTROL (V109A/B) WILL BEGIN TO CLOSE WHILE THE BYPASS VALVE (V104) 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 V104 SLOWLY CLOSES AS V101 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



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, 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. 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.

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.
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PROJECT SCOPE AND GENERAL NOTES

1.  CONTRACTOR SHALL BE RESPONSIBLE FOR
ALL BUILDING PERMITS, LETTERS OF NON-
OBJECTION, UTILITY SERVICES AND
APPLICATIONS AS REQUIRED.

2.  CONTRACTOR TO BE RESPONSIBLE FOR ALL
REQUIRED SAFETY PRECAUTIONS, METHODS
AND TECHNIQUES.

3.  THE ORGANIZATION OF THESE DRAWINGS IS
NOT INTENDED TO CONTROL THE DIVISION OF
WORK AMONG SUB-CONTRACTORS.  THE
DIVISION OF THE WORK SHALL BE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR.

4.  PROVIDE ALL LABOR, EQUIPMENT AND
MATERIALS REQUIRED TO COMPLETE ALL WORK
AS SHOWN OR AS IMPLIED ON THESE
DRAWINGS.

5.  VERIFY ALL DIMENSIONS AND CONDITIONS IN
THE FIELD PRIOR TO CONSTRUCTION.  IF A
CONDITION NOT COVERED IN THE DRAWINGS IS
ENCOUNTERED, OR IF A DIMENSIONAL ERROR IS
FOUND, NOTIFY THE AUTHORITY BEFORE
COMMENCING WITH THAT PORTION OF THE
WORK.

6.  DIMENSIONS TO FACE OF STUD OR
CENTERLINE OF STRUCTURAL STEEL UNLESS
OTHERWISE NOTED.

7.  DO NOT BLOCK OR OBSTRUCT ACCESS,
REQUIRED PARKING AREAS, OR REQUIRED
EGRESS FROM NEIGHBORING FACILITIES.
PROVIDE TEMPORARY BARRICADES OR OTHER
FORMS OF PROTECTION TO PROTECT
EMPLOYEES, RESIDENTS, AND VISITORS FROM
INJURIES DURING CONSTRUCTION ACTIVITIES.

8.  ALL EXPOSED SURFACES OF NEW WORK TO
BE PAINTED, GALVANIZED, OR SHALL HAVE A
FACTORY FINISH.  PRIOR TO INSTALLATION OF
WALL OR ROOF PANELS, EXISTING STEEL
FRAMING TO BE PRESSURE WASHED WITH
DEGREASER, PRIMED, AND PAINTED - SEE
MATERIAL SCHEDULE.  IF DURING DEMOLITION
OR CLEANING, EXISTING STRUCTURAL
MEMBERS ARE DETERMINED TO BE DAMAGED
OR UNSUITABLE FOR USE, NOTIFY THE
AUTHORITY.

9.  FURNISH A COMPLETE PACKAGE OF SIDING
AND ROOFING FOR BUILDING SHOWN TO
INCLUDE ALL TRIM, FLASHING, AND FASTENERS.
EXTERIOR SIDING AND ROOFING SYSTEM
(INCLUDING FASTENERS) TO THE DESIGN
CRITERIA LISTED ON S 1.0.  ALL EXTERIOR
FASTENERS TO BE CORROSION RESISTANT
STAINLESS STEEL OR ALUMINUM.  EXPANSION
FASTENERS FOR WALL PANELS TO BE FAB-LOK
FASTENERS (OR EQUAL).

10.  IN ADDITION TO SIDING AND ROOFING
PACKAGE, FURNISH INFILL OR ADDITIONAL Z-
GIRTS AND C-CHANNELS IF REQUIRED TO
COMPLETE SIDING, DOOR AND WINDOW
INSTALLATION.

11.  SIDING AND ROOFING SUPPLIER TO PROVIDE
COMPLETE SHOP DRAWINGS INDICATING ALL
DETAILS OF INSTALLATION.

12.  INSTALL ALL EXTERIOR SIDING, ROOFING,
FLASHING AND TRIM IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS.  PRIOR
TO INSTALLATION OF NEW ROOF, INSTALL
MECHANICAL SUPPORT BEAMS, SEE
MECHANICAL.

13.  CAULK ALL JOINTS, PROVIDE BACKER ROD
AS NEEDED, AND PROVIDE FLASHING &
COUNTER FLASHING AS NEEDED TO PROVIDE
COMPLETE WEATHER PROOF INSTALLATION.

14.  PROVIDE SAFETY GLAZING AT ALL DOORS
AND HAZARDOUS LOCATIONS AS REQUIRED BY
CODE AND LOCAL STANDARDS.

15.  ALL WOOD TO BE INSTALLED IN CONTACT
WITH CONCRETE MUST BE PRESSURE TREATED
LUMBER.

16.  REMOVE ALL RUBBISH AND DEBRIS
RESULTING FROM CONSTRUCTION.
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 3/8" = 1'-0"A3.1
2 PROCESS BUILDING SECTION

 3/8" = 1'-0"A3.1
1 OFFICE BUILDING SECTION
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PAPER TOWEL
DISPENSER

2'
 - 

0"
2'

 - 
0"

3'
 - 

0"

2' - 0" 3" 2' - 9"

3-1/2" SANALITE COUNTER

P-LAM CASEWORK W/
ADJUSTABLE SHELVING (TYP)

105

B

P-LAM CASEWORK W/
ADJUSTABLE SHELVING (TYP)

2' - 0" 2' - 6" 2' - 6"

TOOL PEGBOARD

WORKBENCH WITH MOUNTED VICE

1' - 4"2' - 6" 2' - 6"

18" DEEP
ADJUSTABLE
EQUIPMENT
SHELVING

E

P-LAM CASEWORK W/
ADJUSTABLE SHELVING (TYP)

2'
 - 

0"
2'

 - 
0"

3'
 - 

0"

2' - 0" 2' - 0" 2' - 0"

1' - 2 1/2" 2' - 6" 1' - 0"

3 1/2"

2' - 0"

102 104

SHOWER UNIT -
SEE MECHANICAL

24" X 36" MIRROR

PAPER TOWEL
DISPENSER

SOAP DISPENSER

TOILET PAPER
DISPENSER

CL

CL

1' - 3"1' - 6"

3"

3'
 - 

4"4'
 - 

3"

3'
 - 

6"

1'
 - 

0"
1'

 - 
3"

1'
 - 

3"
1'

 - 
0"

MAX
5' - 0"

2x4 TOP RAIL

1x6 HORIZONTALS

4X4 POSTS
4"

4"

5/8" DIA MB W/ SOLID WOOD
BLOCKING AT RIM JOISTS

LINE OF WALL TOP PLATE

2X4 TOE KICK

3' - 6"

COAT HOOKS

18" DEEP ADJUSTABLE
EQUIPMENT SHELVING

3'
 - 

0"

U
.N

.O
.

2'
 - 

0"
2'

 - 
0"

4"
4"

1 
1/

2"

SANALITE COUNTERTOP AND
BACKSPLASH

UPPER CABINET -
PLASTIC LAMINATE OVER
PLYWOOD, TYP.

BASE CABINET - PLASTIC
LAMINATE OVER
PLYWOOD, TYP.

DRILLED SIDE PANELS
FOR SHELF SUPPORTS,
TYP. UPPER AND LOWER

WIRE PULL AT UPPER AND
LOWER CABINET (DOORS &
DRAWERS), TYP.

(2) ADJUSTABLE SHELVES
PER UPPER UNIT/ (1) PER
LOWER UNIT - MELAMINE
OVER 3/4" PLYWOOD

1 1/2"

6"

1' - 0"

3'
 - 

0"
3'

 - 
8"

C
AN

O
PY

 H
T.

4x4x1/4" METAL FRAMING WELDED
TO COLUMNS (TYP)

COLUMNS (SEE
STRUCTURAL)
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 1/2" = 1'-0"A4.1
1 SINK ELEVATION

 1/2" = 1'-0"A4.1
3 WORKBENCH ELEVATION

 1/2" = 1'-0"A4.1
2 STORAGE ELEVATION

 1/2" = 1'-0"A4.1
4 RESTROOM ELEVATION

 3/4" = 1'-0"A4.1
5 SAFETY RAIL ELEVATION

 1/2" = 1'-0"A4.1
6 ENTRY ELEVATION

 3/4" = 1'-0"A4.1
7 CASEWORK SECTION (TYP)

 1/2" = 1'-0"A4.1
8 EXTERIOR ENTRY WALL (TYP)
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PER
SCHEDULE

PE
R

 S
C

H
ED

U
LE

6"

6"
2'

 - 
6"

6"

PE
R

 S
C

H
ED

U
LE

PER
SCHEDULE

PER SCHEDULE

PE
R

 S
C

H
ED

U
LE

7'
 - 

0"

3' - 0"

4'
 - 

0"

FLOOR

1'
 - 

4"

7'
 - 

0"

4' - 0"

4'
 - 

0"

FLOOR

7'
 - 

0"

4' - 0"

4'
 - 

0"

4' - 0"

FLOOR

2'
 - 

0"
VA

R
IE

SSEE WALL TYPES

DOUBLE METAL STUDS W/
TOP AND BOTTOM CHANNELS

REFERENCE DOOR SCHEDULE

(DOOR JAMB, WINDOW HEAD, JAMB & SILL SIMILAR)

SEE WALL TYPES

STEEL STUD BOX HEADER

REFERENCE DOOR SCHEDULE

(DOOR JAMB, WINDOW HEAD & WINDOW JAMB SIMILAR)

GIRT CLIP W/ EXPANSION
FASTENER

SET PANELS IN BUTYL SEALANT

METAL C-CHANNEL HEADER

PAINTED GWB SURROUND

HEAD J-TRIM W/ POP RIVETS

SILICONE SEALANT (TYP)

FIELD DRILL 3/8" WEEP HOLES
@ 24" OC (AT HEADER ONLY)

DOOR & FRAME(REFERENCE
DOOR SCHEDULE)

SET THRESHOLD IN
BED OF SEALANT

CONCRETE SLAB1"

ALUMINUM THESHOLD &
RAMP COMBO

CONCRETE STOOP

SEALANT AND BACKER ROD

SEALANT

(SIMILAR AT PROCESS BAY DROPPED SLAB)

AS REQUIRED

2"
3/

4"

2" 2 1/4"

EXTERIOR WALL PANEL

VINYL FRAME
WINDOW

SEAL WINDOW FRAME AROUND
ALL SIDES WITH SILICONE
CAULK AND BACKER ROD

GALVANIZED STEEL FRAMING

SHIM AS REQUIRED

J-METAL CAP OVER WALL PANEL SLOPED 1/12

FASTEN WINDOW FRAME TO
STEEL CHANNEL WITH SELF
TAPPING SCREW ALONG
PERIMETER OF WINDOW FLANGE

7'
 - 

0"

4' - 0"

4'
 - 

0"

FLOOR

DOOR BOTTOM SEAL

METAL OVERHEAD DOOR

SENSIBLE SOLUTIONS
STORM SHIELD SET IN
BED OF ADHESIVE

CONC SLAB

C
H

AM
FE

R
1"

C
H

AM
FE

R
1"

SLOPE

CONC STOOP

SEALANT &
BACKER ROD

1/4"
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DOOR SCHEDULE

DOOR #
DOOR FRAME HARDWARE

WIDTH HEIGHT THICKNESS TYPE MATERIAL FINISH GLASS RATING  TYPE MATERIAL FINISH GROUP FINISH
101 3' - 0" 7' - 0" 1 3/4" H FG FF 1/4" INS P FG FF HW-1 US32D
102 3' - 0" 7' - 0" 1 3/4" H FG FF 1/4" LAM P FG FF HW-3 US32D
103 3' - 0" 7' - 0" 1 3/4" F FG FF 45 MIN P FG FF HW-2 US32D
104 2' - 10" 7' - 0" 1 3/4" F FG FF P FG FF HW-4 US32D
105 6' - 0" 7' - 0" H (2) FG FF 1/4" LAM P FG FF HW-5D US32D
106 3' - 0" 7' - 0" 1 3/4" F FG FF 45 MIN P FG FF HW-5 US32D
107 3' - 0" 7' - 0" 1 3/4" H FG FF 1/4" LAM 45 MIN P FG FF HW-6 US32D
108 6' - 0" 7' - 0" 1 3/4" F (2) FG FF 1/4" INS P FG FF HW-1D US32D
109 3' - 0" 7' - 0" 1 3/4" F FG FF P FG FF HW-1 US32D
110 10' - 0" 10' - 0" 1 1/2" (2) I STL FF - - - - (none) US32D
111 3' - 0" 4' - 0" 1 3/4" F FG FF P FG FF HW-5 US32D
201 3' - 0" 7' - 0" 1 3/4" F FG FF 1/4" LAM P FG FF HW-7 US32D
202 3' - 0" 7' - 0" 1 3/4" F FG FF P FG FF HW-2 US32D

DOOR SCHEDULE LEGEND

FF FACTORY FINISH
FG FIBERGLASS
FR FROSTED
INS INSULATED
KI KABA ILCO HARDWARE

KICKPLATE TR : KOO50 x 10"
LAM LAMINATED
MC McKINNEY HARDWARE
NO NORTON HARDWARE
PE PEMCO HARDWARE
SC SCHLAGE HARDWARE
STL STEEL
TR TRIMCO HARDWARE

US32D DULL STAINLESS STEEL
VD VON DUPRIN HARDWARE

 1/4" = 1'-0"F
FLUSH DOOR

 1/4" = 1'-0"H
HALF GLASS

 1/4" = 1'-0"O
OVERHEAD DOOR

 1/4" = 1'-0"A
AWNING / FIXED

 1/4" = 1'-0"B
LARGE FIXED

 1/4" = 1'-0"D
SMALL FIXED

HARDWARE GROUPS

GROUP HINGE EXIT DEVICE LOCKSET CLOSER MULLION DOOR STOP JAMB SEAL HEAD SEAL DOOR BOTTOM THRESHOLD SMOKE SEALS SILENCERS KICKPLATES
HW-1 MC : T4A3386 5x4.5 NRP VD : 99EOF KI : LP1000 NO : 7500 TR : 1201 PE : 290 AS PE : 2891 AS PE : 18137 CNB PE : 252 x 3 AFG 1

HW-1D MC : T4A3386 5x4.5 NRP VD : 99EOF KI : LP1000 NO : 7500 REMOVABLE TR : 1201 PE : 290 AS PE : 2891 AS PE : 18137 CNB PE : 252 x 3 AFG PE : PK55 2
HW-2 MC : T4A3386 5x4.5 NRP SC : ND66PD NO : 7500 TR : 1270 CX PE : 290 AS PE : 2891 AS PE : 18137 CNB PE : 252 x 3 AFG PE : PK55 2
HW-3 MC : T4A3386 5x4.5 NRP SC : ND10S NO : 7500 TR : 1270 CX PE : 290 AS PE : 2891 AS PE : 18137 CNB PE : 156A PE : PK55 Yes 2
HW-4 MC : T2314 4.5x4.5 NRP SC : ND40S TR : 1270 CX PE : PK55 Yes 2
HW-5 MC : T4A3386 5x4.5 NRP SC : ND10S TR : 1270 CX PE : PK55 Yes 2

HW-5D MC : T4A3386 5x4.5 NRP SC : ND10S ASTRAGAL TR : 1270 CX PE : 156A PE : PK55 Yes 4
HW-6 MC : T4A3386 5x4.5 NRP VD : 99 NO : 7500 TR : 1270 CX PE : 290 AS PE : 2891 AS PE : 18137 CNB PE : 156A PE : PK55 2
HW-7 MC : T2314 4.5x4.5 NRP SC : ND10S TR : 1270 CX Yes 0

 3" = 1'-0"A6.1
1 INTERIOR DOOR HEAD

 3" = 1'-0"A6.1
2 EXTERIOR DOOR HEAD

 3" = 1'-0"A6.1
4 SLOPED MAN-DOOR THRESHOLD

 3" = 1'-0"P
FRAME PROFILE

 3" = 1'-0"A6.1
5 EXTERIOR WINDOW SILL

 1/4" = 1'-0"E
CASEMENT / FIXED

 6" = 1'-0"A6.1
3 OH DOOR THRESHOLD

MATERIALS AND COLORS

LOCATION MANUFACTURER PRODUCT COLOR
FLOORS SHERWIN-WILLIAMS EPO-FLEX MER II #56 SILVER GRAY
PROCESS/CHLORINE
FLOORS

L&M CONSTRUCTION
CHEMICALS

SEAL HARD

WALLS SHERWIN-WILLIAMS SANIFLEX #62 PARCHMENT
FRAMED GWB WALLS SHERWIN-WILLIAMS SANIFLEX #62 PARCHMENT
CEILINGS SHERWIN-WILLIAMS SANIFLEX #71 PEWTER
DOORS OVERLY DOOR COMPANY TIGER DOOR FRP MIST GREY
DOOR FRAMES OVERLY DOOR COMPANY TIGER DOOR FRP MIST GREY
COVE WALL BASE ROPPE 700 SERIES #193 BLACK BROWN
INSULATED WALL PANEL METLSPAN CFR MESA WAVE 4" THICK DESERT BEIGE (EXT) / POLAR WHITE (INT)
INSULATED ROOF PANEL METLSPAN CRF MESA WAVE 4" THICK DARK BRONZE (EXT) / POLAR WHITE (INT)

B* = 45-MIN RATED WINDOW
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(LEFT TO RIGHT)
5/8" TYPE "X" GWB
4" NOMINAL METAL STUD @ 16" O.C.
5/8" TYPE "X" GWB

AT FIRE-RATED ASSEMBLY
UL# U420

(LEFT TO RIGHT)
5/8" TYPE "X" GWB
8" NOMINAL METAL STUD @ 16" O.C.
5/8" TYPE "X" GWB

AT FIRE-RATED ASSEMBLY
UL# U420

(EXTERIOR TO INTERIOR)
INSULATED METAL WALL PANEL
3/4" PLYWOOD (PAINTED) F.F. TO
8'-0"

(EXTERIOR TO INTERIOR)
INSULATED METAL WALL PANEL
4" NOMINAL METAL STUD @ 16" O.C.
5/8" TYPE "X" GWB

AT FIRE-RATED ASSEMBLY
UL# U420

(LEFT TO RIGHT)
5/8" WATER RESISTANT TYPE "X" GWB
8" NOMINAL METAL STUD @ 16" O.C.
5/8" WATER RESISTANT TYPE "X" GWB

(EXTERIOR TO INTERIOR)
INSULATED METAL WALL PANEL
GALV. STEEL TUBE

RAKE FASCIA
FIELD CUT WALL PANEL TO
SLOPE AT TOP OF STEEL
STITCH TEKS

1/8" BUTYL TAPE

INSULATED ROOF PANEL

LOCATE EXPANSION
FASTENERS AT PURLIN ENDS

RAKE ANGLE REQUIRED
1/4-14 THROUGH
FASTENERS (AS REQUIRED)

INSULATED WALL PANELPOP RIVETS

4" COVE BASE SET IN
SILICONE SEALANT AT
OFFICE INTERIOR (TYP)

4" x 1-1/2" x 12 GA ALUMINUM
BENT PLATE SET IN
POLYURETHANE SEALANT
AT PROCESS INTERIOR (TYP)

SET WALL TRACK IN
POLYURETHANE CAULK
BETWEEN OFFICE AND
PROCESS AREAS

1"

PROCESS BAY SLAB LOWER
THAN OFFICE ARE SLAB

4" x 1-1/2" x 12 GA ALUMINUM
BENT PLATE SET IN
POLYURETHANE SEALANT (TYP)

BASE TRIM W/ POP RIVETS

SILICONE SEALANT (TYP)

FIELD DRILL 3/8" WEEP HOLES
@ 24" OC (AT HEADER ONLY)

EXPANSION FASTENER

AP 900 INSIDE CLOSURE STRIP
WITH 1/8" BUTYL TAPE BETWEEN
ROOF PANEL AND EAVE TRIM

INSULATED
ROOF PANEL

STITCH TEKS AT
6" O/C

BUTYL SEALANT

1/4-14 THROUGH
FASTENERS (AS REQUIRED
FOR WIND LOAD)

LOW EAVE TRIM

POP RIVETS

INSLUTED WALL PANEL WALL PANEL

3 1/2" METAL STUDS @ 16" OC

3 1/2" HEAVY GAUGE METAL CHANNEL

EXPANSION FASTENERS

PANEL CAP CHANNEL W/#10X3/4  PHILIP
PAN HEAD FASTENERS (SET IN SILICONE)

SILICONE SEALANT (TYP)

BUILDING COLUMN

INSIDE CORNER TRIM W/POP
RIVETS (SET IN SILICONE)

METAL CHANNEL CLIP

WALL PANEL

3 1/2" METAL STUDS @ 16" OC

3 1/2" METAL CHANNEL

WALL PANEL

RED-I BLOCKING

2X10 BRIDGE JOIST

SEE BULDING SECTION FOR ASSEMBLY

WALL PANEL

STRUCTURAL BEAM PER BLD MFG.

FLOOR JOIST

SEE BULDING SECTION FOR ASSEMBLY

INSULATED WALL PANEL

METAL ROOFING

REGLET

22 GA METAL FLASHING
TO MATCH ROOFING

SEALANT

6" MINIMUM
1'-6" MAXIMUM

CLIP SEALANT

SEALANT AT SIDE JOINT

CFR PANEL CLIP
@ EACH PANEL
SIDELAP

VAPOR SEALANT

RIDGE CLOSURE

BACK-UP PLATE
@ 4" O.C.

FASTENERS PER ROOFING
MFG REQUIREMENTS FOR
LOADING SHOWN

SEALANT TAPE

END LAP SEALANT

INSULATED
ROOF PANEL

INSULATION
INTERIOR RIDGE
FLASHING

EXTERIOR RIDGE FLASH

RED-I FLOOR JOIST

SEE BULDING SECTION
FOR ASSEMBLY

DBL TOP PLATE

SOLID WOOD BLKG FOR
RAILING ATTACHMENT

3/4" DIA MB

4"
4"

4"

SAFETY RAILING
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 1 1/2" = 1'-0"W3
2x4 INTERIOR WALL

 1 1/2" = 1'-0"W4
2x8 INTERIOR WALL

 1 1/2" = 1'-0"W1
EXTERIOR WALL

 1 1/2" = 1'-0"W2
EXTERIOR WALL @ MAIN OFFICE

 1 1/2" = 1'-0"W5
TYPICAL PLUMBING WALL

 1 1/2" = 1'-0"W6
WIND BREAK WALL

 3" = 1'-0"A6.2
1 RAKE DETAIL

 3" = 1'-0"A6.2
9 INTERIOR WALL BASE

 3" = 1'-0"A6.2
8 EXTERIOR WALL BASE

 3" = 1'-0"A6.2
2 EAVE DETAIL

WALL ASSEBLIES

 3" = 1'-0"A6.2
4 OVERHANG AT WALL

 3" = 1'-0"A6.2
3 OVERHANG DETAIL

 1 1/2" = 1'-0"A6.2
11 MEZZANINE FLOOR OVERHANG

 1 1/2" = 1'-0"A6.2
10 MEZZANINE FLOOR EXTENSION

 3" = 1'-0"A6.2
6 WALL TO CANOPY CONNECTION

 3" = 1'-0"A6.2
5 RIDGE DETAIL
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 1 1/2" = 1'-0"A6.2
12 MEZZANINE FLOOR AT RAILING



1"

11 1/4"

7"

3'
 - 

6"

2' - 0"

1'
 - 

0"

3'
 - 

0"

1-1/2'' Ø PIPE HANDRAIL

1/2'' THK RISERS

2X12 TREADS

3-2X12 STRINGERS

1' - 0"

2'
 - 

10
"
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1 TREAD DETAIL

 3/4" = 1'-0"A6.3
2 RAILING DETAIL

 1" = 1'-0"A6.3
3 RAIL DETAIL



CODES AND STANDARDS PER INTERNATIONAL BUILDING CODE (IBC) 2006 IN ADDITION TO DEAD LOADS,
THE FOLLOWING MINIMUM LIVE LOADS APPLY  TO THE CONSTRUCTION OF ALL BUILDINGS AND
FACILITIES SHOWN UNLESS OTHER- WISE NOTED.

DESIGN CRITERIA

FLOOR LOADINGS: 50 PSF OFFICE
15 PSF PARTITION

ROOF LIVE LOAD: 50 PSF SNOW, FLAT ROOF

WIND LOADS:
BASIC WIND SPEED 150 MPH, 3 SECOND GUST
IMPORTANCE FACTOR 1.15
EXPOSURE "C"
COMPONENTS AND CLADDING TABLE 1609.6.2.1(3) BY AREA

SEISMIC DESIGN GROUP "D"
SPECTRAL RESPONSE
COEFFICIENT Sds=1.0

Sd1=0.55
SITE CLASS "D"
BASIC FORCE SYSTEM STEEL MOMENT FRAME, R = 3.5
DESIGN BASE SHEAR 27,000 LBS
METHOD OF ANALYSIS EQUIVALENT LATERAL FORCE

AB
BLKG
BN
BTM
BTWN
CC
CJ
CLR
COL
CONC
CONT
CP
CSK
CTJ
DF
DIA
DL
do
(e)
EA
EJ
EN
EXIST
FB
FC
FF
FLR
FRMG
FS
FTG
GA
GALV
GLB
HDR
HGR
HORIZ
HSB
HT
JH
LL
LS
LT WT
MB
MFR
MI

ABBREVIATIONS
ANCHOR BOLT
BLOCKING
BOUNDARY NAIL
BOTTOM
BETWEEN
CENTER TO CENTER
CONSTRUCTION JOINT
CLEAR
COLUMN
CONCRETE
CONTINUOUS
COMPLETE PENETRATION
CONTERSINK
CONTROL JOINT
DOUGLAS FIR
DIAMETER
DEAD LOAD
DITTO
EXISTING
EACH
EXPANSION JOINT
EDGE NAIL
EXISTING
FACE OF BLOCK
FACE OF CONCRETE
FINISH FLOOR
FLOOR
FRAMING
FACE OF STUD
FOOTING
GAUGE
GALVANIZED
GLU-LAM BEAM
HEADER
HANGER
HORIZONTAL
HIGH STRENGTH BOLT
HEIGHT
JOIST HANGER (SIMPSON)
LIVE LOAD
LAG SCREW
LIGHT WEIGHT
MACHINE BOLT
MANUFACTURER
MALLEABLE IRON

MIN
MTL
(n)
NTS
OC
OH
pc
PP
PRE-ENG
PT
RDWD
REF
REINF
SC
SDSTS
SHTG
SIM
SP
SPAC
SPEN
STFNR
STGGRD
STL
STRUCT
T & B
T & G
TN
TOF
TOS
TYP
UNO
VERT
VIF
W/
W/O
WD
WP
WS
WWF
C
#
P
ø

MINIMUM
METAL
NEW
NOT TO SCALE
ON CENTER
OPPOSITE HAND
PIECES
PARTIAL PENETRATION
PRE-ENGINEERED
PRESSURE TREATED
REDWOOD
REFERENCE
REINFORCING
SHEAR CONNECTOR
SELF DRILLING SELF TAPPING SCREW
SHEATHING
SIMILAR
STRUCTURAL PLYWOOD
SPACING
STRUCTURAL PLYWOOD EDGE NAILING
STIFFENER
STAGGERED
STEEL
STRUCTURAL
TOP AND BOTTOM
TONGUE AND GROVE
TOE NAIL
TOP OF FRAMING
TOP OF STEEL
TYPICAL
UNLESS OTHERWISE NOTED
VERTICAL
VERIFY IN FIELD
WITH
WITHOUT
WOOD
WORK POINT
WOOD SCREW
WELDED WIRE FABRIC
CENTERLINE
NUMBER OR POUNDS
PLATE
ROUND OR DIAMETER
CONTINUOUS PLATE IN SECTION
WOOD BLOCKING IN SECTION

L

L

ENGINEERED FILL

WASHED SAND

POURED CONCRETE

RIGID INSULATION

1' - 0" 1' - 0" CONC REINF BAR

TYP REINF BAR OVERLAP
2' - 0"

1' - 0" 1' - 0"
#4 BAR x 24" @ 18" O.C.

CONSTRUCTION JOINT @
LOCATIONS SHOWN ON
ON PLAN

SAW CUT MIN 1/3
DEPTH OF SLAB

4d
2 1/2" MIN

6d

d

12
d

d

6d

#5
 =

 2 
1/2

"

#3
 =

 1 
1/2

"
#4

 =
 2"

d

#5 = 2 1/2"

#3 = 1 1/2"

#4 = 2"

6d
2 1/2" MIN

90.00° d
6d2 1

/2"
 M

IN

45.00°

(REINFORCING TIES SIMILAR)
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 1 1/2" = 1'-0"
HATCH LEGEND

 1" = 1'-0"S1.0
1 TYP. REINFORCING OVERLAP

 1" = 1'-0"S1.0
2 TYP. CONSTRUCTION JOINT

 1" = 1'-0"S1.0
3 TYP. CONTROL JOINT

 3" = 1'-0"S1.0
4 REINFORCING HOOKS

 3" = 1'-0"S1.0
5 REINFORCING STIRRUPS



1 5

A

B

C

82' - 8"

#5 HAIRPINS 12"
@ EA COLUMN, TYP

72"

6" CONC SLAB W/ #4 @ 12"
O.C. E.W. @ 2" CLEAR OF
TOP (TYP U.N.O.)

4" SLAB W/  #4 @ 12" O.C. E.W @
CENTER OF SLAB

2 3 4

DRAWINGS REPRESENTS PRELIMINARY FOUNDATION
DESIGN BASED ON A REPRESENTIVE MANUFACTURER'S
PRELIMINARY DESIGN. AFTER BUILDING PROCUREMENT,
STRUCTURAL ENGINEER MUST RECEIVE THE SELECTED
BUILDING MANUFANUFACTURER'S SHOP DRAWINGS AND
MAKE ANY NECESSARY DRAWING MODIFICATIONS FOR A

COMPLETE AND FINAL FOUNDATION DESIGN.

All STRUCTURAL DESIGN ELEMENTS TO BE INCLUDED IN
DESIGN BID UNLESS NOTED AS REFERENCE.

13' - 2 1/2" 13' - 2 1/2"12
' -

 6
 1

/2
"

12
' -

 6
"

2'
 - 

0"
 W

ID
E 

24
" D

EE
P 

G
R

AD
E 

BE
AM

23
' -

 0
"

HS 4X4X1/4

24" DEEP GRADE BEAM
8" WIDE @ EDGE, 14" WIDE UNDER COLUMNS

FTG 6'-0" X 16" THICK W/ 8 #6 EA. TOP
AND BOTTOM (TYP. U.N.O)

12
' -

 5
 1

/2
"

13
' -

 9
"

10
' -

 1
0"

E.J.

E.
J.

24" DEEP GRADE BEAM
8" WIDE @ EDGE, 14" WIDE UNDER COLUMNS

4" SLAB W/  #4 @ 12" O.C. E.W @
CENTER OF SLAB

8' - 0"

EXPANSION JOINT (E.J.)
@ 13'-0" O.C. MAX EACH
WAY

14' - 11 1/4" 11' - 11 1/2" 13' - 1 1/2" 13' - 8" 9' - 6" 9' - 5 3/4"

15' - 6" 20' - 4" 26' - 5" 20' - 5"

15' - 6" 20' - 4" 26' - 5" 20' - 5"

12
' -

 9
 1

/4
"

6'
 - 

10
 1

/2
"

6'
 - 

10
 1

/2
"

10
' -

 6
"

HS 4X4X1/4

1' - 4"11"1' - 1"

12
' -

 4
"

12
' -

 4
"

12
' -

 4
"

6" O FLOOR DRAIN

4" O SAMPLE DRAIN (SEE PROCESS)

4" NOMINAL SAMPLE LINE (SEE
PROCESS)

16" NOMINAL PENETRATION,
(SEE PROCESS)

24" NOMINAL PENETRATION,
(SEE PROCESS)

4" O SAMPLE DRAIN
(SEE PROCESS)

3' - 11 3/4"

1

S5.2

E.J.

2

S5.2

4

S5.2

S5.1
1

6

S5.1
TYP

4
S5.1

3
S5.2

16" NOMINAL PENETRATION,
(SEE PROCESS)

4
S5.1

PIPE SUPPORTS (SEE
P1.1 FOR LOCATIONS)

1' - 4"

3'
 - 

0"

5
S5.1

4" O SAMPLE DRAIN (SEE PROCESS)

DENOTES SLAB
SLOPE LINES (TYP)

RESTROOM AND BOILER
ROOM WALL OUTLINES
(SEE ARCH AND MECH)

1" DROP IN SLAB @
PROCESS BAY

CONC ANTENNA  PIER

7' - 2" 9' - 0"

6'
 - 

3"

6' - 3"

8'
 - 

3 
1/

2"

25
' -

 0
"

37
' -

 0
"

16
' -

 0
"

7'
 - 

0"

8 
1/

4"
10

' -
 7

 3
/4

"

8" 6' - 8"

8"

7' - 0 3/4" 11' - 8 1/2"

8' - 3" 6' - 8 1/4"

14' - 11 1/4"

13
' -

 8
 1

/4
"

3'
 - 

9"
6'

 - 
8 

1/
2"

12
' -

 1
1"

24"X24"X12" PAD
W/(3) #5 EA. WAY

24"X24"X12" PAD
W/(3) #5 EA. WAY

24"X24"X12" PAD
W/(3) #5 EA. WAY
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1 CONCRETE SLAB AND FOUNDATION PLAN

DECHLORINATION TREATMENT
PUMP (SEE PROCESS)

N
O

D
AT

E
BY

R
EV

IS
IO

N
A

12
/0

2/
13

R
W

IS
SU

ED
 F

O
R

 B
ID



5

A

B

4

16" R
ED-I L

65 FLOOR JOISTS @ 16" O
C

W/ M
IT3516 HANGERS TO BM (TYP.)

16" RED-I RIM JOISTS (TYP)

EDGE OF CANOPY ROOF

20' - 5"

3/4"  CDX APA RATED PLYWOOD W/
10d @ 6" OC EDGES & 12" OC FIELD

STEEL BEAM BY BLDG
MANUFACTURER

TS 3 
1/2

 X 3 
1/2

 X 3/
16

METAL DECKING TO
MATCH BUILDING

TY
P

1'
 - 

0 
1/

4"
10

' -
 7

 3
/4

"
1'

 - 
0"1' - 0"8" 6' - 8"

W10X22

C10X15.3 EA
END (TYP)

C10X15.3 EA
END (TYP)

S5.3

1

C10X15.3 EA
END (TYP)

STEEL BUILDING COLUMNS SHOWN FOR REFERENCE (TYP)

W12X22

W12X22

W12X22

EQ
EQ

EQ

W10X22

W10X22

W10X22

W
10

X3
0

W
10

X3
0

TS 3 
1/2

 X 3 
1/2

 X 3/
16

TS 3 1/2 X 3 1/2 X 3/16

TS 3 1/2 X 3 1/2 X 3/16

TS 3 1/2 X 3 1/2 X 3/16

4

S1.2

TYPB

2EDGE OF CANOPY ROOF

METAL ROOFING

1

S5.3

1' - 0"7' - 8"1' - 0"

EQ EQ

C10X15.3 @ EDGE

C10X15.3 EA
END (TYP)

W
10

X2
2

W10X30

W10X30

W
10

X2
2

W
10

X2
2

B

4

EDGE OF CANOPY ROOF

1

S5.3
8"

15
' -

 2
"

1'
 - 

0"

5' - 0" 1' - 0"

EQ
EQ

EQ
EQ

METAL ROOFING

C10X15.3 @ EDGE

C10X15.3 EA
END (TYP)

W10X22

W
10

X3
0

W10X22

W10X22

W10X22

W10X22

W
10

X3
0

L
W/ (3) 5/8" O M.B. (TYP.)

3/16

STEEL BEAM BY
BLDG. MANUFACTURER

9"

3 1/2"

2"1 1/2"

W12X22 PER PLAN

TYP.

P   3/8X3 1/2X0'-9"

3"
3"

1 
1/

2"

4X NAILER
W/ 5/8" O BOLTS
@ 24" O.C. STAGGERED TYP.

7 1/2"

1 1/2"2"

4"

TS 3 1/2 X 3 1/2 X 3/6 COLUMN TYP.

3/16

PL 1/2X4X0'-7 1/2"
W/ 5/8" O @ 1 3/4" GAGE

W12X22 PER PLAN
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 1/4" = 1'-0"S1.2
1 MEZZANINE FLOOR  & ENTRY CANOPY FRAMING PLAN

 1/4" = 1'-0"S1.2
2 PROCESS BAY CANOPY FRAMING PLAN

 1/4" = 1'-0"S1.2
3 CHLORINE CANOPY FRAMING PLAN
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 1 1/2" = 1'-0"S1.2
4 CONNECTOR PLATE DETAIL

 1 1/2" = 1'-0"S1.2
5 COLUMN TO BEAM CONNECTION
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1/

2"
C

LR3"

G
R
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E 
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AM

2'
-0

" M
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O
W

 G
R

AD
E

GRADE BEAM
2' - 0" 2' - 0"CLR

2"

#4 HOOK           6" @ 24" OC
24"

#3 TIES @ 8" OC #5 CONT - PROJECT REBAR
THROUGH FOOTING (TYP)

M
IN9"

WASHED SAND

2"
10

"
6"

VAPOR RETARDER

ENGINEERED FILL

#4 W/ 6" HOOK @ 8" OC

2 #5 CONT

WASHED SAND

C
LR3"

EQ EQ

8"

2'
 - 

0"

6"

M
IN3"

6"

2'
 - 

0"

6'
 - 

0"

6' - 0"

C BOLT PATTERN & FOOTING

C BOLT PATTERN & FOOTING

12"      (1) #5 HAIRPIN @ EA COLUMN, TYP

72"

72"

(8) #5 X  26"

12"

L

L

2'
 - 

0"

C
LR2"

PI
LA

ST
ER

2'
 - 

8"

1'
 - 

4"
C

LR3"
C

LR3"

FOOTING
6' - 0"

SQUARE PILASTER
2' - 0"

FO
O

TI
N

G
16

".

C BOLT PATTERN AND FOOTING
ANCHOR BOLTS, SEE BLDG
ERECTION DRAWINGS FOR
SIZE AND PROJECTIONWASHED SAND

#3 TIES @ 12" OC (ADD 2  AT
TOP 6" TO MAKE 2" OC

13"
13"

L

6"
10

"
2"

2' - 0"2' - 0"

(8) #6  E.W. TOP & BTM

2' - 0"

2" RIGID FOAM INSULATION

VAPOR RETARDER
(S

EE
 C

IV
IL

)
3'

 - 
0"

1' - 9" 1' - 9"

3" 1' - 6" 1' - 6" 3"

PI
PE 1/
2"

 G
AP

PIPE SIZE - SEE PROCESS

3/8" BENT PLATE X 6"

(2) - 3/4" M.B. @
3" GA.

TS 4X4X1/4 (TYP.)

1'
 - 

2"
BR

AC
E

TYP
3/16

TYP
3/16

PI
PE

6"

3"
3"

1' - 0"
1 1/2" 9" 1 1/2"

P 1/2 X 6 X1'-0"
W/ (2) 3/4" O X 6"
WEDGE ANCHORS (TYP.)

L

(O
UTE

R)

R 1'
 - 0

 1/
2"

BENT 1/2" P X 6" WIDEL

4"
1/2" DRILLED P TO
MATCH PIPE FLANGE

L.1/4

CONDITION @ PIPE FLANGE SUPPORT

RADIUS & BOLT PATTERN TO
MATCH PIPE

NOTE: PIPE SUPPORTS IN THE PROCESS
BAY TO BE STAINLESS STEEL

CLR.
3"

CLR.
3"

8"
6"

C
LR

.

3"

36"

8"

6"

#4  X

@ 8" O.C. AROUND PIPE
(2) #4 TIES

PIPE SIZE -
SEE CIVIL

1/2" THICK STYROFOAM
BOND BREAKER ALL AROUND
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