
1. THE GENERAL NOTES AND STRUCTURAL TYPICAL DETAILS ARE GENERAL AND
APPLY TO THE ENTIRE PROJECT, EXCEPT WHERE THERE ARE SPECIFIC
INDICATIONS TO THE CONTRARY.

2. CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE
NUNAVUT BUILDING CODE AT TIME OF TENDER. THE ABOVE TO GOVERN EXCEPT
WHERE OTHER APPLICABLE CODES OR THE CONTRACT DOCUMENTS ARE
MORE RESTRICTIVE.

3. ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE NUNAVUT
OCCUPATIONAL HEALTH AND SAFETY ACT, INCLUDING ERECTION, ALTERATION,
REPAIR, DISMANTLING, DEMOLITION, STRUCTURAL MAINTENANCE, PAINTING,
LAND CLEARING, EARTH MOVING, GRADING, EXCAVATING, TRENCHING,
DIGGING, BORING, DRILLING, BLASTING, OR CONCRETING, THE INSTALLATION
OF ANY MACHINERY OR PLANT, AND ANY WORK OR UNDERTAKING IN
CONNECTION WITH THE PROJECT.

4. THE CONTRACTOR IS RESPONSIBLE FOR ALL TEMPORARY BRACING AND
SUPPORTS FOR ALL SLABS, BEAMS, WALLS AND FRAMES. TEMPORARY
BRACING AND SUPPORTS MUST BE CAPABLE OF TRANSFERRING ALL IMPOSED
CONSTRUCTION AND DEAD LOADS TO THE STRUCTURE WITHOUT EXCEEDING
SPECIFIED DESIGN LOADS.

5. BUILDING CONTROL LINES, REFERENCE LINES, GRID LINES AND TEMPORARY
BENCH MARKS SHALL BE CLEARLY IDENTIFIED AND MAINTAINED THROUGHOUT 
THE ENTIRE CONSTRUCTION PERIOD.

6. THE CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL EXISTING
UNDERGROUND AND OVERHEAD UTILITIES. THE CITY AND THE ENGINEER
ASSUME NO RESPONSIBILITY FOR THE ACCURACY OF UTILITIES INDICATED ON
THE DRAWINGS.

7. READ ALL STRUCTURAL DRAWINGS IN CONJUNCTION WITH ALL RELATED AMEP,
CIVIL AND PROCESS DRAWINGS, AND OTHER CONTRACT DOCUMENTS.

8. STRUCTURAL DIMENSIONS CONTROLLED BY OR RELATED TO ALL
EQUIPMENTSHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION.

9. ALL EQUIPMENT SUPPORTS, PADS, CURBS, ANCHORAGES, OPENINGS, RECESSES
AND REVEALS REQUIRED BY OTHER CONTRACT DRAWINGS SHALL BE CO-
ORDINATED AND VERIFIED FOR SIZE AND LOCATION PRIOR TO CASTING
CONCRETE. REINFORCEMENT MAY ALSO BE SHOWN ON OTHER DISCIPLINE
DRAWINGS.

10. SEE OTHER CONTRACT DRAWINGS AND COORDINATE FOR ACTUAL SIZES,
LOCATIONS AND DETAILS OF OPENINGS FOR PIPES, SLEEVES, DUCTS, FLOOR
DRAINS, CONDUITS, AND OTHER PENETRATIONS NOT SHOWN ON STRUCTURAL
DRAWINGS.

11. SEE AMEP DRAWINGS AND COORDINATE FOR ACTUAL SIZES, LOCATIONS, AND
DETAILS OF EQUIPMENT BASES, SLIDE GATES AND SIMILAR ITEMS.

12. SEE AMEP DRAWINGS FOR SIZES, REINFORCING, AND LOCATIONS OF
CONCRETE ENCASED CABLES, CONDUITS, DUCT BANKS, AND CONCRETE PADS
FOR ALL EQUIPMENT NOT SHOWN ON STRUCTURAL DRAWINGS.

13. OPENINGS LARGER THAN 300mm, OR GROUPS OF OPENINGS NOT SHOWN ON
STRUCTURAL DRAWINGS, SHALL BE REVIEWED BY THE ENGINEER PRIOR TO
CASTING CONCRETE.

14. NO SLEEVES, DUCTS, PIPES OR OTHER OPENINGS SHALL PASS THROUGH
JOISTS, BEAMS OR COLUMNS, EXCEPT WHERE DETAILED ON THE STRUCTURAL
DRAWINGS.

15. BEFORE CASTING CONCRETE, THE CONTRACTOR SHALL ENSURE THAT ALL
EMBEDDED ITEMS, SUCH AS ANCHOR BOLTS, SLEEVES AND WATERSTOPS ARE
IN POSITION AND SECURELY FASTENED IN PLACE TO THE SATISFACTION OF THE
ENGINEER.

16. INTERNAL WATERSTOPS, AS SPECIFIED IN THE CONTRACT DOCUMENTS, ARE
REQUIRED IN ALL JOINTS OF WATER-RETAINING STRUCTURES AND IN ALL
JOINTS OF ALL BASE SLABS AND EXTERIOR WALLS BELOW GRADE. TERMINATE
INTERNAL WATERSTOPS AT GRADE IN NON-WATER-RETAINING EXTERIOR
WALLS.

17. THE CONTRACTOR SHALL SUBMIT PROPOSED CONSTRUCTION JOINT
LOCATIONS, OTHER THAN THOSE SHOWN ON STRUCTURAL DRAWINGS, TO THE
ENGINEER FOR REVIEW.

18. STRUCTURAL MEMBERS SHALL NOT BE CUT OR MODIFIED UNLESS SPECIFICALLY
DETAILED OR APPROVED IN WRITING BY THE ENGINEER.

19. ALL LIQUID-RETAINING STRUCTURES AND STRUCTURES BELOW GRADE SHALL
BE WATERTIGHT.

20. DESIGN DETAILS, SECTIONS, AND TYPICAL DETAILS ARE INTENDED TO BE
TYPICAL AND SHALL APPLY TO SIMILAR SITUATIONS AND LOCATIONS
OCCURRING THROUGHOUT THE PROJECT, WHETHER OR NOT THEY ARE
INDIVIDUALLY CALLED OUT ON DRAWINGS.

21. THE CONTRACTOR IS RESPONSIBLE FOR PROTECTING ALL STRUCTURES FROM
FLOTATION DURING CONSTRUCTION.

GENERAL:
CONCRETE:

1. THE DESIGN AND CONSTRUCTION OF ALL WORK ON THIS PROJECT SHALL CONFORM TO THE
APPLICABLE EDITION OF THE FOLLOWING CSA STANDARDS:
CSA-A23.1 "CONCRETE MATERIALS AND METHODS OF CONCRETE CONSTRUCTION";
CSA-A23.2 "TEST METHODS AND STANDARD PRACTICES FOR CONCRETE";
CSA-A23.3 "DESIGN OF CONCRETE STRUCTURES";
CAN/CSA-G30.18 "BILLET-STEEL BARS FOR CONCRETE REINFORCEMENT".

2. UNLESS NOTED OTHERWISE, MINIMUM CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS
SHALL BE AS FOLLOWS:

- LEAN CONCRETE FILL ................................................................... 5 MPa
- MUD SLAB ........................................................................................ 35 MPa  (EXPOSURE CLASS F-1)
- FOOTINGS......................................................................................... 35 MPa  (EXPOSURE CLASS C-1)
- PIERS, WALLS & CURBS ............................................................... 35 MPa  (EXPOSURE CLASS C-1)
- SLABS ON GRADE........................................................................... SEE FOUNDATION AND SLAB ON

 GRADE PLANS AND SPEC. 
- EXTERIOR APRONS........................................................................ 35 MPa (EXPOSURE CLASS C-1)

3. MINIMUM CONCRETE COVER TO REINFORCING BARS:

4. DETAIL, BEND, PLACE AND SUPPORT REINFORCING STEEL IN CONFORMANCE WITH THE LATEST
RSIC MANUAL OF STANDARD PRACTICE, UNLESS NOTED OTHERWISE.

5. ALTERNATE 90° HOOKS OF CROSSTIES END FOR END OVER HEIGHT OF ALL MEMBERS IN WHICN
CROSSTIES ARE SPECIFIED.

6. ALL LAP SPLICES SHALL BE CLASS B TENSION SPLICES. FOR HORIZONTAL REINFORCEMENT THAT
WILL BE PLACED IN SUCH A WAY THAT MORE THAN 300 mm OF FRESH CONCRETE IS CAST IN
THE MEMBER BELOW THE SPLICE, BAR LOCATION FACTOR (k/1) EQUAL TO 1.3 SHALL BE APPLIED
IN DETERMINING CLASS B TENSION SPLICE LENGTH, IN ACCORDANCE WITH APPLICABLE EDITION
OF CSA-A23.3.

7. PLAIN (UNREINFORCED) CONCRETE EXPOSED TO DEICING CHEMICALS SHALL MEET EXPOSURE
CLASS C-2 IN ACCORDANCE WITH APPLICABLE EDITION OF CSA-A23.1.

8. REINFORCED CONCRETE EXPOSED TO CHLORIDES SHALL MEET EXPOSURE CLASSIFICATION C-1 IN
ACCORDANCE WITH APPLICABLE EDITION OF CSA-A23.1.

9. PROVIDE CORROSION INHIBITOR IN ALL CONCRETE OF EXPOSURE CLASS C-1. REFER TO
SPECIFICATIONS FOR CORROSION INHIBITOR DOSAGE RATE.

10. USE TYPE GU PORTLAND CEMENT FOR ALL CONCRETE, UNLESS NOTED OTHERWISE.

11. ALL HORIZONTAL WALL AND GRADE BEAM REINFORCING SHALL BE CONTINUOUS THROUGH
PIERS. UNLESS NOTED OTHERWISE, SPLICE TOP BARS AT MID-SPAN AND BOTTOM BARS AT
SUPPORTS FOR ALL GRADE BEAMS.

12. WHEREVER OPENINGS OCCUR, INTERRUPTING ONE OR MORE REINFORCING BARS, IN SLABS
OR WALLS, PROVIDE ADDITIONAL REINFORCING STEEL EQUAL TO THE REINFORCING STEEL
DISPLACED BY THE OPENING UNLESS OTHERWISE SHOWN. DISTRIBUTE REINFORCEMENT
EQUALLY ON EACH SIDE OF THE OPENING AND EXTENDING THE FULL SPAN LENGTH.

13. NO SLEEVES, PIPES, HOLES OR NOTCHES SHALL BE PLACED IN OR THROUGH WALLS, COLUMNS,
PIERS, BEAMS, GRADE BEAMS, SLABS, FOOTINGS, OR ANY OTHER CONCRETE MEMBER, EXCEPT AS
SHOWN ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE ENGINEER.

14. DO NOT PLACE CONCRETE FOOTINGS OR ANY OTHER CONCRETE MEMBER UNTIL ALL DESIGNATED
REINFORCING STEEL HAS BEEN PLACED AND INSPECTED AND ANY CONDUITS, PIPING OR OTHER
EMBEDDED ITEMS ARE INSTALLED AND VERIFIED.

15. MAXIMUM WATER-TO-CEMENTING MATERIALS RATIO (w/cm) SHALL BE 0.55, AND MINIMUM
28-DAY COMPRESSIVE STRENGTH SHALL BE 25 MPa FOR ALL CONCRETE FLOOR SLABS (BOTH
SLABS ON GRADE AND SLABS ON DECK).

NOTES: 

 1. THIS REFERS ONLY TO CONCRETE THAT WILL BE CONTINUALLY DRY WITHIN THE CONDITIONED
 SPACE (i.e., MEMBERS ENTIRELY WITHIN THE VAPOUR BARRIER OF THE BUILDING ENVELOPE). 

 2. THE COVER FOR A BUNDLE OF BARS SHALL BE THE SAME AS THAT FOR A SINGLE BAR 
 WITH AN EQUIVALENT AREA. 

 3. THE SPECIFIED COVER FROM SCREEDED SURFACES SHALL BE AT LEAST 1.5  TIMES THE 
 NOMINAL MAXIMUM AGGREGATE SIZE TO REDUCE INTERFERENCE BETWEEN AGGREGATE AND 
 REINFORCEMENT WHERE VARIATIONS IN BAR PLACEMENT RESULT IN A COVER SMALLER THAN
 SPECIFIED.

CONCRETE CLEAR COVER (CSA A23.1)

 EXPOSURE CONDITION 

CAST AGAISNT AND PERMANENTLY EXPOSED 
TO EARTH, INCLUDING FOOTINGS AND PILES

75 mm 75 mm 75 mm

BEAMS, GIRDERS, COLUMNS AND PILES

SLABS, WALLS, JOISTS, SHELLS AND FOLDED 
PLATES 

RATIO OF COVER TO NOMIMAL BAR DIAMETER 
(#2)

RATIO OF COVER TO NOMIMAL MAXIMUM
AGGREGATE SIZE 

  EXPOSURE CLASS  

N F-1 C-1

30 mm (#1) 40 mm 60 mm

40 mm 60 mm

1.0 (#1) 2.0

1.0 (#1 & #3) 2.0

1.5

1.5

20 mm (#1)

1. STRUCTURE HAS BEEN DESIGNED TO RESIST WIND AND SEISMIC LOADS WHICH ARE IN
ACCORDANCE WITH THE USER'S GUIDE - NBC 2020 STRUCTURAL COMMENTARIES (PART 4 OF
DIVISION B), FOR THE IMPORTANCE CATEGORY STATED IN NOTE #9, THE WIND AND SEISMIC
PARAMETERS FOUND IN NOTE #10, AND FOR SITE CLASS X, Fa = X.X, Fv = X.X, IEFaSa(0.2) = X.XXX,
Rd = X.X, Ro = X.X (CONVENTIONAL CONSTRUCTION OF MOMENT-RESISTING FRAMES AND BRACED
FRAMES), AND NO IRREGULARITIES, USING STATIC ANALYSIS IN BOTH DIRECTIONS.

2. ROOF ELEMENTS SUCH AS JOISTS, JOISTS GIRDERS, METAL DECK, ETC. AND THEIR CONNECTIONS
TO THE SUPPORTING STRUCTURE ARE TO BE DESIGNED FOR UPWARD SUCTION DUE TO WIND.
THE GROSS UPWARD DESIGN PRESSURES ARE SHOWN ON THE ROOF LOADING PLAN.

3. ADDITIONAL SNOW ACCUMULATIONS ADJACENT TO HIGHER ROOFS, PENTHOUSES, SCREENS,
SKYLIGHTS AND MECHANICAL EQUIPMENT (INCLUDING DUCTS) ARE SHOWN ON THE ROOF
LOADING PLAN ON DRAWING XXXXX IN ACCORDANCE WITH THE USER'S GUIDE - NBC 2020
STRUCTURAL COMMENTARIES (PART 4 OF DIVISION B). FOR CLARITY, NOT ALL ACCUMULATIONS
ARE SHOWN ON THE PLAN.

4. AS A MINIMUM, WIND LOADS SHALL BE CALCULATED ON THE BASIS OF OPEN TERRAIN AND
BUILDING CATEGORY 3 AS DEFINED IN THE USER'S GUIDE - NBC 2020 STRUCTURAL
COMMENTARIES (PART 4 OF DIVISION B). IF OTHER PROVISIONS OF SAID COMMENTARIES RESULT
IN HIGHER WIND LOADS AND/OR MORE STRINGENT WIND EFFECTS, THESE LOADS AND EFFECTS
SHALL BE CONSIDERED IN THE DESIGN.

5. ALL LOADS SHOWN ON DRAWINGS ARE SPECIFIED (NO LOAD FACTOR APPLIED) LOADS UNLESS
NOTED OTHERWISE. HOWEVER, (ULS) IMPORTANCE FACTORS ARE APPLIED, UNLESS NOTED
OTHERWISE.

6. ALL LOAD EFFECTS (AXIAL FORCES, SHEARS. MOMENTS AND TORSIONS) ARE FACTORED, UNLESS
OTHERWISE NOTED.

7. STRUCTURES ARE NOT STABLE UNTIL ALL COMPONENTS (INCLUDING BUT NOT LIMITED TO
MOMENT CONNECTIONS, BRACING, FLOOR & ROOF DECK AND SHEATHING) ARE CONSTRUCTED.

8. MATERIALS:
STRUCTURAL STEEL:  CAN/CSA-G40.20/G40.21.

 GRADE 350W FOR W-SECTIONS. GRADE 300W FOR OTHERS.

COLD-FORMED STEEL:  YIELD STRENGTH = 350 MPa MIN.

HOLLOW STRUCTURAL
 SECTIONS (HSS):  CONFORM TO CAN/CSA G40-20/G40.21-M GRADE 350W, CLASS C.

WELDING:  E49XX ELECTRODES.

BOLTS, NUTS AND
WASHERS:  CONFORM TO ASTM A325.

ANCHOR BOLTS:  CONFORM TO ASTM F1554 GRADE 36, UNLESS NOTED OTHERWISE.

PRIMER:  SEE SPECIFICATION.

REINFORCING STEEL:  DEFORMED CONCRETE REINFORCING BARS CONFORMING TO 
 CAN/CSA-G30.18, GRADE 400R OR 400W, UNLESS NOTED 
 OTHERWISE. WHERE WELDABLE REINFORCING STEEL IS 
 SPECIFIED, IT SHALL BE GRADE 400W, UNLESS NOTED 
 OTHERWISE.

 WOOD:  LUMBER:  GRADED TO NLGA RULES NO.1/NO.2 S-DRY, UNLESS NOTED 
 OTHERWISE. MSR GRADE FOR TRUSSES AS REQUIRED.

 GLULAM:  CSA 0122 SP GRADE 20FE BENDING STRESS, UNLESS NOTED 
 OTHERWISE. 12CE COMPRESSION STRESS, UNLESS NOTED 
 OTHERWISE.

 PLYWOOD:  CSA 0151 SOFTWOOD EXTERIOR GRADE. 

9. STRUCTURE HAS BEEN ASSIGNED THE POST-DISASTER IMPORTANCE CATEGORY, AS DEFINED IN
THE APPLICABLE EDITION OF THE NATIONAL BUILDING CODE 2020.

10. STRUCTURES HAVE BEEN DESIGNED CONSIDERING THE FOLLOWING CLIMATIC AND SEISMIC DATA:

11. NO STRUCTURES HAVE BEEN DESIGNED FOR FUTURE EXPANSION.

DESIGN CRITERIA:

WIND, kPa SEISMIC SNOW, kPa RAIN, mm

q 1/50 = 0.65 Sa(0.2) = 0.202

Sa(0.5) = 0.225
Sa(1.0) = 0.143
Sa(2.0) = 0.0709

PGA = 0.112

Ss = 2.9

Sr  = 0.2

ONE DAY = 58.0

Sa(5.0) = 0.0191
Sa(10.0) = 0.00609

PGV = 0.144
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1. ALL XXX FOOTINGS SHALL BEAR ON SUITABLE FOUNDING MATERIAL WITH MINIMUM SLS BEARING
RESISTANCE OF XXX kPa, MINIMUM ULS BEARING RESISTANCE OF XXX kPa, FRICTION ANGLE OF
AT LEAST XX° AND MINIMUM FACTORED SLIDING RESISTANCE OF XXX. MAX. ALLOWABLE TOTAL
SETTLEMENT TO BE XXmm. MAX. ALLOWABLE DIFFERENTIAL SETTLEMENT TO BE XXmm.

2. ALL BEARING VALUES AND GEOTECHNICAL INFORMATION ARE BASED ON GEOTECHNICAL
REPORT XXX DATED XX-XX-XX BY XXXXXXXXXXX.

3. THE CONTRACTOR SHALL PROTECT SOIL FROM WATER AND FREEZING ADJACENT TO AND BELOW
ALL FOOTINGS, GRADE BEAMS AND OTHER CONCRETE POURS WITH MINIMUM XXXX mm SOIL
COVER OR EQUIVALENT.

4. ALL EXCAVATIONS AND FOUNDING MATERIAL SHALL BE INSPECTED AND APPROVED BY A
QUALIFIED SOILS ENGINEER PRIOR TO CONCRETE PLACEMENT.

5. THE CONTRACTOR SHALL PROVIDE ALL SHORING WHERE REQUIRED DURING EXCAVATION TO
PREVENT CAVE-IN.

6. EXCAVATION SHALL NOT EXTEND BELOW A LINE EXTENDING DOWN AND AWAY FROM ANY
FOOTING EDGE OR CORNER AT A RATIO OF 7 VERTICAL TO 10 HORIZONTAL.

7. ANY OVER EXCAVATION NECESSITATED BY LOCAL SOFT AREAS OR OTHER DELETERIOUS
CONDITIONS SHALL BE MADE GOOD WITH 5 MPa LEAN CONCRETE FILL.

8. FOUNDATION WALL BACKFILL SHALL BE  OPSS TYPE 1 GRANULAR 'B' OR APPROVED
FREE-DRAINING, IN-SITU MATERIAL COMPACTED, IN LAYERS NOT TO EXCEED 200 mm, TO
95% STANDARD PROCTOR MAXIMUM DRY DENSITY.

9. BACKFILL TO PROCEED SIMULTANEOUSLY ON BOTH SIDES OF FOUNDATION WALLS UNLESS
TEMPORARY SUPPORT IS PROVIDED. DO NOT BACKFILL UNTIL CONCRETE HAS ATTAINED 75%
OF ITS SPECIFIED 28-DAY COMPRESSIVE STRENGTH.

10. CONSTRUCTION JOINTS AND CONTROL JOINTS IN REINFORCED FOUNDATION WALLS SHALL BE
LOCATED AT THE EDGE OF PIERS (WHERE PIERS ARE PRESENT). MAXIMUM SPACING OF
CONSTRUCTION JOINTS SHALL BE AS REQUIRED, BUT NOT GREATER THAN 20 m. UNLESS NOTED
OTHERWISE. MAXIMUM SPACING OF CONTROL JOINTS SHALL BE 6 m, AND 3 m FROM CORNERS.

11. ALL EARTH-RETAINING WALLS HAVE BEEN DESIGNED ASSUMING FREE-DRAINING BACKFILL.

12. FOUNDATIONS SHALL BE CONSTRUCTED AS SHOWN ON THE DRAWINGS. CONTRACTOR SHALL
INCLUDE IN THEIR WORK ALL PROVISIONS, INCLUDING BUT NOT LIMITED TO EXCAVATION AND
FORMING, AS REQUIRED TO CONSTRUCT FOUNDATIONS THUS.

FOUNDATION: STRUCTURAL DRAWING ABBREVIATIONS
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1 ROOF PLAN

NOTES:

1. REINFORCE 350mm THICK SLAB WITH 15M@300 B / 10M@300 T UNLESS NOTED OTHERWISE.

2. REINFORCING BARS SHOWN ON PLAN ARE IN ADDITION TO 15M@300 B / 10M@300 T MAT.

3. REFER TO GENERAL NOTES FOR CONCRETE STRENGTH AND REINFORCING COVER. BLL (BOTTOM LOWER LAYER)

BUL (BOTTOM UPPER LAYER)

TLL (TOP LOWER LAYER)

TUL (TOP UPPER LAYER)
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1 SECTION

WATERPROOFING OF THE WET WELL PUMP STATION SHALL BE CARRIED OUT IN ACCORDANCE 
WITH THE REQUIREMENTS OF THE CANADIAN NATIONAL STANDARD CSA S900.2:21 
STRUCTURAL DESIGN OF WASTEWATER TREATMENT PLANTS, INCLUDING THE FOLLOWING 
PROVISIONS:

- CLAUSE 4.5.2: BELOW-GRADE STRUCTURES SUCH AS PUMP STATIONS SHALL BE DESIGNED
AS LIQUID-TIGHT ENVIRONMENTAL CONCRETE STRUCTURES, ACCOUNTING FOR UPLIFT
PRESSURES FROM GROUNDWATER.
- CLAUSE 4.5.3.1: LIQUID-CONTAINING STRUCTURES SHALL BE DESIGNED AND CONSTRUCTED
TO BE REASONABLY LIQUID-TIGHT, WITH MINIMAL LEAKAGE UNDER NORMAL OPERATING
CONDITIONS.
- CLAUSE 4.5.9.6: ALL JOINTS IN LIQUID-CONTACTING STRUCTURES SHALL BE EQUIPPED WITH
APPROPRIATE WATERSTOPS TO ENSURE WATERTIGHTNESS.
- CLAUSE 4.6.4: STRUCTURES SHALL BE HYDROSTATICALLY TESTED FOR LEAKAGE IN
ACCORDANCE WITH ACI 350.1M, WITH A MAXIMUM INITIAL FILLING RATE OF 1.2 M/H.
- CLAUSE 6.1.7.6.2: INTERNAL HDPE LINERS WITH MONOLITHICALLY EXTRUDED ANCHOR STUDS
CAST INTO CONCRETE SHALL BE CONSIDERED PRIMARY PROTECTION AGAINST WASTEWATER
AND GAS INGRESS.
THESE MEASURES ARE INTENDED TO ENSURE LONG-TERM DURABILITY, PREVENT
ENVIRONMENTAL CONTAMINATION, AND COMPLY WITH THE MINIMUM DESIGN SERVICE LIFE
REQUIREMENT OF NOT LESS THAN 80 YEARS (SEE TABLE 1, CLAUSE 4.1).

NOTES:

1. DESIGN OF BENCHING LAYOUT AND ELEVATION SHOWN ON STRUCTURAL DRAWINGS ARE
BASED ON PROCESS DESIGN. COORDINATE WITH PROCESS FOR ANY CHANGES IN THE
LAYOUT OF BENCHING.
2. ALL CONCRETE IN WET WELL AND VALVE CHAMBER STRUCTURE SHALL HAVE CRYSTALINE
WATERPROOFING COMPOUND IN THE MIX DESIGN, AS SPECIFIED.
3. ALL SHORING SHALL BE DESIGNED BY THE CONTRACTOR, SIGNED AND SEALED BY A
PROFESSIONAL ENGINEER OF ONTARIO. SUBMIT CALCULATION & SHOP FOR REVIEW.
4. SEE MECH DRAWINGS FOR THE DETAIL OF SLIDING GATE FRAME EMBEDDING INTO THE
WALL AND SLAB, INCLUDING BOX OUT AND SEALING OF THE GATE FRAME ON THE SIDES AND
BOTTOM.
5. ACCESS HATCH DIMENSIONS ARE BASED ON PROCESS REQUIREMENTS. REFER TO
PROCESS DRAWINGS FOR ANY CHANGES.

ANCHOR INSTALLATION NOTES:

1. ALL ANCHORS TO BE POST TENSIONED DYWIDAG (OR APPROVED EQUAL) GRADE 1035 MPA DOUBLE CORROSION
PROTECTED, SHOP ASSEMBLED AND SHOP GROUTED W/TYPE 20 CEMENT GROUT.
2. PRIOR TO INSTALLATION OF ANCHORS, TEST ANCHORS SHALL BE INSTALLED TO VERIFY DESIGN CAPACITY ASSUMED.
3. ROCK ANCHOR ORIENTATION SHALL VERIFY DRILL HOLE DIAMETER AND ANCHOR EMBEDMENT LENGTH, INCLUDING
FREE STRESSING LENGTH AND BONDED LENGTH.
4. PRIOR TO INSTALLATION OF THE ANCHORS, THE DRILL HOLE SHALL BE TESTED IN ACCORDANCE WITH THE ANCHOR
TEST REQUIREMENTS AS INDICATED ON THE DRAWINGS AND IN ACCORDANCE WITH THE DRILL ROCK ANCHOR DRILL
HOLES FROM TOP OF MUD SLAB.
5. PRIOR TO STRESSING AND WATERSTOP SYSTEM INSTALLATION, THE CONCRETE AFTER STRESSING ITS 28-DAY
COMPRESSIVE STRENGTH SHALL BE VERIFIED TO BE GREATER THAN 30 MPA.
6. DRILL ROCK ANCHOR DRILL HOLES FROM TOP OF MUD SLAB.
7. AFTER STRESSING AND WATERSTOP SYSTEM SHOWN DIAGRAMMATICALLY ONLY.
8. CONTRACTOR TO VERIFY SITE CONDITIONS AND CAPACITIES.

ROCK ANCHOR SCHEDULE: RA-1
ANCHOR DIAMETER (MIN.): 57 MM 
ANCHOR INSTALLATION DIAMETER (MIN.): 150 MM 
PIPE SLEEVE SIZE (EXT. DIAMETER MIN.): 200 MM 
TOP PLATE SIZE: 200X200X30 
DESIGN CAPACITY: 820 KN (ULS) 
POST-TENSIONING FORCE: 660 KN (ULS) 
POCKET DETAIL: 2/5S100
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2 SECTION

WATERPROOFING OF THE WET WELL PUMP STATION SHALL BE CARRIED OUT IN ACCORDANCE 
WITH THE REQUIREMENTS OF THE CANADIAN NATIONAL STANDARD CSA S900.2:21 
STRUCTURAL DESIGN OF WASTEWATER TREATMENT PLANTS, INCLUDING THE FOLLOWING 
PROVISIONS:

- CLAUSE 4.5.2: BELOW-GRADE STRUCTURES SUCH AS PUMP STATIONS SHALL BE DESIGNED
AS LIQUID-TIGHT ENVIRONMENTAL CONCRETE STRUCTURES, ACCOUNTING FOR UPLIFT
PRESSURES FROM GROUNDWATER.
- CLAUSE 4.5.3.1: LIQUID-CONTAINING STRUCTURES SHALL BE DESIGNED AND CONSTRUCTED
TO BE REASONABLY LIQUID-TIGHT, WITH MINIMAL LEAKAGE UNDER NORMAL OPERATING
CONDITIONS.
- CLAUSE 4.5.9.6: ALL JOINTS IN LIQUID-CONTACTING STRUCTURES SHALL BE EQUIPPED WITH
APPROPRIATE WATERSTOPS TO ENSURE WATERTIGHTNESS.
- CLAUSE 4.6.4: STRUCTURES SHALL BE HYDROSTATICALLY TESTED FOR LEAKAGE IN
ACCORDANCE WITH ACI 350.1M, WITH A MAXIMUM INITIAL FILLING RATE OF 1.2 M/H.
- CLAUSE 6.1.7.6.2: INTERNAL HDPE LINERS WITH MONOLITHICALLY EXTRUDED ANCHOR STUDS
CAST INTO CONCRETE SHALL BE CONSIDERED PRIMARY PROTECTION AGAINST WASTEWATER
AND GAS INGRESS.
THESE MEASURES ARE INTENDED TO ENSURE LONG-TERM DURABILITY, PREVENT
ENVIRONMENTAL CONTAMINATION, AND COMPLY WITH THE MINIMUM DESIGN SERVICE LIFE
REQUIREMENT OF NOT LESS THAN 80 YEARS (SEE TABLE 1, CLAUSE 4.1).

NOTES:

1. DESIGN OF BENCHING LAYOUT AND ELEVATION SHOWN ON STRUCTURAL DRAWINGS ARE
BASED ON PROCESS DESIGN. COORDINATE WITH PROCESS FOR ANY CHANGES IN THE
LAYOUT OF BENCHING.
2. ALL CONCRETE IN WET WELL AND VALVE CHAMBER STRUCTURE SHALL HAVE CRYSTALINE
WATERPROOFING COMPOUND IN THE MIX DESIGN, AS SPECIFIED.
3. ALL SHORING SHALL BE DESIGNED BY THE CONTRACTOR, SIGNED AND SEALED BY A
PROFESSIONAL ENGINEER OF ONTARIO. SUBMIT CALCULATION & SHOP FOR REVIEW.
4. SEE MECH DRAWINGS FOR THE DETAIL OF SLIDING GATE FRAME EMBEDDING INTO THE
WALL AND SLAB, INCLUDING BOX OUT AND SEALING OF THE GATE FRAME ON THE SIDES AND
BOTTOM.
5. ACCESS HATCH DIMENSIONS ARE BASED ON PROCESS REQUIREMENTS. REFER TO
PROCESS DRAWINGS FOR ANY CHANGES.
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3 SECTION

WATERPROOFING OF THE WET WELL PUMP STATION SHALL BE CARRIED OUT IN ACCORDANCE 
WITH THE REQUIREMENTS OF THE CANADIAN NATIONAL STANDARD CSA S900.2:21 
STRUCTURAL DESIGN OF WASTEWATER TREATMENT PLANTS, INCLUDING THE FOLLOWING 
PROVISIONS:

- CLAUSE 4.5.2: BELOW-GRADE STRUCTURES SUCH AS PUMP STATIONS SHALL BE DESIGNED
AS LIQUID-TIGHT ENVIRONMENTAL CONCRETE STRUCTURES, ACCOUNTING FOR UPLIFT
PRESSURES FROM GROUNDWATER.
- CLAUSE 4.5.3.1: LIQUID-CONTAINING STRUCTURES SHALL BE DESIGNED AND CONSTRUCTED
TO BE REASONABLY LIQUID-TIGHT, WITH MINIMAL LEAKAGE UNDER NORMAL OPERATING
CONDITIONS.
- CLAUSE 4.5.9.6: ALL JOINTS IN LIQUID-CONTACTING STRUCTURES SHALL BE EQUIPPED WITH
APPROPRIATE WATERSTOPS TO ENSURE WATERTIGHTNESS.
- CLAUSE 4.6.4: STRUCTURES SHALL BE HYDROSTATICALLY TESTED FOR LEAKAGE IN
ACCORDANCE WITH ACI 350.1M, WITH A MAXIMUM INITIAL FILLING RATE OF 1.2 M/H.
- CLAUSE 6.1.7.6.2: INTERNAL HDPE LINERS WITH MONOLITHICALLY EXTRUDED ANCHOR STUDS
CAST INTO CONCRETE SHALL BE CONSIDERED PRIMARY PROTECTION AGAINST WASTEWATER
AND GAS INGRESS.
THESE MEASURES ARE INTENDED TO ENSURE LONG-TERM DURABILITY, PREVENT
ENVIRONMENTAL CONTAMINATION, AND COMPLY WITH THE MINIMUM DESIGN SERVICE LIFE
REQUIREMENT OF NOT LESS THAN 80 YEARS (SEE TABLE 1, CLAUSE 4.1).

NOTES:

1. DESIGN OF BENCHING LAYOUT AND ELEVATION SHOWN ON STRUCTURAL DRAWINGS ARE
BASED ON PROCESS DESIGN. COORDINATE WITH PROCESS FOR ANY CHANGES IN THE
LAYOUT OF BENCHING.
2. ALL CONCRETE IN WET WELL AND VALVE CHAMBER STRUCTURE SHALL HAVE CRYSTALINE
WATERPROOFING COMPOUND IN THE MIX DESIGN, AS SPECIFIED.
3. ALL SHORING SHALL BE DESIGNED BY THE CONTRACTOR, SIGNED AND SEALED BY A
PROFESSIONAL ENGINEER OF ONTARIO. SUBMIT CALCULATION & SHOP FOR REVIEW.
4. SEE MECH DRAWINGS FOR THE DETAIL OF SLIDING GATE FRAME EMBEDDING INTO THE
WALL AND SLAB, INCLUDING BOX OUT AND SEALING OF THE GATE FRAME ON THE SIDES AND
BOTTOM.
5. ACCESS HATCH DIMENSIONS ARE BASED ON PROCESS REQUIREMENTS. REFER TO
PROCESS DRAWINGS FOR ANY CHANGES.
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4 SECTION

WATERPROOFING OF THE WET WELL PUMP STATION SHALL BE CARRIED OUT IN ACCORDANCE 
WITH THE REQUIREMENTS OF THE CANADIAN NATIONAL STANDARD CSA S900.2:21 
STRUCTURAL DESIGN OF WASTEWATER TREATMENT PLANTS, INCLUDING THE FOLLOWING 
PROVISIONS:

- CLAUSE 4.5.2: BELOW-GRADE STRUCTURES SUCH AS PUMP STATIONS SHALL BE DESIGNED
AS LIQUID-TIGHT ENVIRONMENTAL CONCRETE STRUCTURES, ACCOUNTING FOR UPLIFT
PRESSURES FROM GROUNDWATER.
- CLAUSE 4.5.3.1: LIQUID-CONTAINING STRUCTURES SHALL BE DESIGNED AND CONSTRUCTED
TO BE REASONABLY LIQUID-TIGHT, WITH MINIMAL LEAKAGE UNDER NORMAL OPERATING
CONDITIONS.
- CLAUSE 4.5.9.6: ALL JOINTS IN LIQUID-CONTACTING STRUCTURES SHALL BE EQUIPPED WITH
APPROPRIATE WATERSTOPS TO ENSURE WATERTIGHTNESS.
- CLAUSE 4.6.4: STRUCTURES SHALL BE HYDROSTATICALLY TESTED FOR LEAKAGE IN
ACCORDANCE WITH ACI 350.1M, WITH A MAXIMUM INITIAL FILLING RATE OF 1.2 M/H.
- CLAUSE 6.1.7.6.2: INTERNAL HDPE LINERS WITH MONOLITHICALLY EXTRUDED ANCHOR STUDS
CAST INTO CONCRETE SHALL BE CONSIDERED PRIMARY PROTECTION AGAINST WASTEWATER
AND GAS INGRESS.
THESE MEASURES ARE INTENDED TO ENSURE LONG-TERM DURABILITY, PREVENT
ENVIRONMENTAL CONTAMINATION, AND COMPLY WITH THE MINIMUM DESIGN SERVICE LIFE
REQUIREMENT OF NOT LESS THAN 80 YEARS (SEE TABLE 1, CLAUSE 4.1).

NOTES:

1. DESIGN OF BENCHING LAYOUT AND ELEVATION SHOWN ON STRUCTURAL DRAWINGS ARE
BASED ON PROCESS DESIGN. COORDINATE WITH PROCESS FOR ANY CHANGES IN THE
LAYOUT OF BENCHING.
2. ALL CONCRETE IN WET WELL AND VALVE CHAMBER STRUCTURE SHALL HAVE CRYSTALINE
WATERPROOFING COMPOUND IN THE MIX DESIGN, AS SPECIFIED.
3. ALL SHORING SHALL BE DESIGNED BY THE CONTRACTOR, SIGNED AND SEALED BY A
PROFESSIONAL ENGINEER OF ONTARIO. SUBMIT CALCULATION & SHOP FOR REVIEW.
4. SEE MECH DRAWINGS FOR THE DETAIL OF SLIDING GATE FRAME EMBEDDING INTO THE
WALL AND SLAB, INCLUDING BOX OUT AND SEALING OF THE GATE FRAME ON THE SIDES AND
BOTTOM.
5. ACCESS HATCH DIMENSIONS ARE BASED ON PROCESS REQUIREMENTS. REFER TO
PROCESS DRAWINGS FOR ANY CHANGES.
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MARK NO. TANK NAME
CAPACITY DIA HEIGHT

MMLITERS MM

T-01

T-02

3785 1550 2110

1550

NONPOTABLE WATER STORAGE TANK

LOCATION

WASTEWATER STORAGE TANK

ELECTRICAL & CONTROL ROOM

ELECTRICAL & CONTROL ROOM 2110

TANKS SCHEDULE (T) 

REMARKSMANUFACTURER MODEL

NOTES 1,2

NOTES 1,2

PPM

PPM

0892 B-B

0892 B-B

NOTES :
1. REFER TO DETAIL 1 ON DWG M204 FOR NOZZLES REQUIRED.
2. MOUNTED ON CONCRETE PAD.

3785

MARK NO. TANK NAME
CAPACITY HEAD

LPS M

P-01

P-02

1.26

4.21

NON POTABLE WATER PUMP

LOCATION

RAW SUBMERSIBLE WASTEWATER PUMP

ELECTRICAL & CONTROL ROOM

ELECTRICAL & CONTROL ROOM

PUMP SCHEDULE (P) 

MOTOR
REMARKS

HP
MANUFACTURER MODEL

NOTES :
1. REFER TO DETAIL 1 ON DWG M204 FOR NOZZLES REQUIRED.
2. MOUNTED ON CONCRETE PAD.

SKID MOUNTED C/W CONTROL PANEL, VFD 75.7 LIT PRESSURIZED TANK

C/W CONTROL PANEL, FLOATS, ACCESS HATCHFLYGT NP 3069 SH 32.711.1

XYLEM 1A151.521

MARK NO. TANK NAME
TANK CAPACITY DISCHARGE PIPE MOTOR

REMARKS
HPLITERS MM

SANF 32.2WASHROOM

GRINDER LIFT STATION

HEAD

M

11

DISCHARGE

LPS

1.64 40

ELECTRICAL

V/PH/HZ

WEIGHT

KG

1 22.7220/1/60

MARK NO. LOCATION TYPE

ELECTRICAL DATA

KW RATING V/pH/Hz

EUH-01 ELECTRICAL / CONTROL ROOM WALL MOUNTED ELECTRIC UNIT HEATER

NOTES:

DISCONNECT SWITCH, BUILT IN THERMOSTAT, MOUNTING HEIGHT.

EUH-02 WALL MOUNTED ELECTRIC UNIT HEATER

EUH-03 WALL MOUNTED ELECTRIC UNIT HEATER

FAN DATA MOUNTING
HEIGHT WEIGHT

MANUFACTURER MODEL

ELECTRIC UNIT HEATER SCHEDULE (EUH)

CONTROL
VOLTAGE

MAX AMP
RATING

FLOW RATE

L/s

VELOCITY

M/s M KG

DIMENSIONS 
(H/W/D) (MM)

EUH-04

EUH-05

EUH-06

EUH-07

ELECTRICAL / CONTROL ROOM

WET WELL ACCESS ROOM

WET WELL ACCESS ROOM

VALVE ROOM

VALVE ROOM

WET WELL

WALL MOUNTED ELECTRIC UNIT HEATER

WALL MOUNTED ELECTRIC UNIT HEATER

WALL MOUNTED ELECTRIC UNIT HEATER

WALL MOUNTED ELECTRIC UNIT HEATER

10

10

7

7

4

4

7

TAG NO. LOCATION SERVICE
ASSOCIATED 

UNIT MODEL

DAMPER
LOCATION NOTES

CONTROL DAMPER

MD-01

MD-02

MD-03

MD-04

ELECTRICAL/CONTROL ROOM

ELECTRICAL/CONTROL ROOM EXHAUST AIR DAMPER

IN DUCT

IN DUCT

IN DUCT

AIR COMPRESSOR

SIZE
(MM)

MANUFACTURER

ACTUATOR

ENCLOSURE V/pH/Hz MANUFACTURER MODEL

MOTORIZED DAMPER SCHEDULE (MD)

ELECTRICAL/CONTROL ROOM

ELECTRICAL/CONTROL ROOM

EXHAUST AIR DAMPER

EXHAUST AIR DAMPER

EXHAUST AIR DAMPER

IN DUCT

AIR COMPRESSOR

AIR COMPRESSOR

AIR COMPRESSOR

MD-05 ELECTRICAL/CONTROL ROOM INTAKE AIR DAMPER IN DUCT AHU

MD-06 ELECTRICAL/CONTROL ROOM IN DUCT AHUEXHAUST AIR DAMPER

MD-07

MD-08

ELECTRICAL/CONTROL ROOM

ELECTRICAL/CONTROL ROOM

EXHAUST AIR DAMPER

EXHAUST AIR DAMPER

IN DUCT

IN DUCT

EF-02

EF-03

MARK NO. SERVICE CAPACITY
OUTPUT (KW)

FAN

V/pH/Hz

BBH-01 WASHROOM

MANUFACTURER MODEL NO

BASEBOARD HEATER (BBH)

POWER 
(HP)

FLOW 
(LPS)

WEIGHT
(KG)

NOTES

3

MARK NO. LOCATION SERVICE TYPE DRIVE TYPE AIRFLOW
(L/s)

FAN SPEED
(RPM)

WEIGHT
(KG) MANUFACTURER MODEL

KW RPM V/pH/Hz

EF-01 WASHROOM WASHROOM EXHAUST 94

EF-02 WET WELL WETWELL EXHAUST 263

NOTES:

0.5

0.5

MOTOR DATA DB AT
3M

ESP
(IN OF WG)

FAN SCHEDULE 

NOTES

EF-03 VALVE ROOM & WET WELL ACCESS ROOM WETWELL EXHAUST 479 0.5

MARK NO. LOCATION SERVICE

SUPPLY FAN DATA FILTERS

WEIGHT
(KG) MANUFACTURER MODEL

DRIVE TYPE QTY THICKNESS
(MM)

MERV
RATING

AHU-01

NOTES:

1. DISCONNECT PROVIDED UNDER THE ELECTRICAL WORK.
2. UNIT SHALL CONSIST OF AIR INTAKE HOOD WITH WIREMESH SECTION W/ INLET DAMPER AND FILTERS, FAN SECTION W/VFD, ELECTRIC HEATING SECTION

AND COMPLETE WITH MIN 46MM HEIGHT ROOF CURB.

ESP
(IN OF
WG)

TSP
(IN OF
WG)

AIR HANDLING UNIT SCHEDULE (AHU)

KW PER
MOTOR

TOTAL
AIRFLOW

(L/s)

MOTOR
SPEED
(RPM)

DIMENSIONS 
(H/W/L) (MM)

NOTES

ELECTRICAL/CONTROL ROOM 50671.0

MARK NO. LOCATION

ELECTRICAL REQUIREMENTS FAN

MANUFACTURER MODEL

BHTR-01

BLOWER HEATER SCHEDULE (BH)

WEIGHT
(KG)

FLOW 
(LPS)

NOTES

WET WELL ACCESS ROOM

HEATING ELEMENTS

CAPACITY 
OUTPUT (KW)

V/Ph/Hz

CONTROL UNIT

POWER (W) V/Ph/Hz
ESP

(IN OF
WG)

263 0.5
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21 3

A

B

C

M M

M M

M

EF-01

94 L/S
CEILING MOUNTED
B.O.U: 2.5M AFF

200∅ EA

3KW

250X250 SG W/FD
DN TO 
VALVE ROOM
198 L/S

B.O.U: 2.5M AFF

950X700 EA

1250X500 RA

1415 L/S
(TYP 3)

600X600 
STUB DUCT
W/VD
(TYP 3)

500X700 SA

900X700 SA
B.O.D: 2.5M 
AFF

AHU-01

M

EA LOUVRE
950X700
B.O.U: 2.25M 
AFF (TYP)

1250X500 RA
B.O.D: 3.35M AFF

1200X600 OA

50SQ.FT.OA
LOUVRE

VERTICAL INLINE 
EXHAUST AIR FAN
263 L/s

EF-02

400X200 EA
LOUVRE

300X300 FA TO WET 
WELL

300X300 EA DN 
TO VALVE 
ROOM 
479 L/s

EF-03

200X200 TA
94 L/s

300X300 EA

ELECTRICAL AND 
CONTROL ROOM

F.F.EL.210.50M

WET WELL 
ACCESS ROOM

F.F.EL.210.50M

LINE OF CRANE 
STOP

BHTR-01

A
M103

B
M104

9500 6500

5
0
0
0

8
5
0
0

5.2MX2.2M CONCRETE PAD

300X300 SA 
STUB DUCT 
W/VD
188 L/s

EXHAUST AIR HOOD
(TYP) 400X200 EA

LOUVRE

600X600 FA
LOUVRE

C
M105

B.O.U: 3.3M 
FROM AFF 

B.O.U: 0.6 M FROM FFL

M

MCC

TO EUH-03 AND 04
2

M-107

6

M-107

DH-01

MD-07

MD-05

EUH-04EUH-03

MD-08

BBH-01

EUH-01

MD-01

MD-02

MD-04

MD-03

EUH-02

950X700 EA

T

TWASH 
ROOM

300X300 EG
WET WELL 
ACCESS ROOM
281 L/s

300X300 EA

300X300 EA 
DN TO WET WELL

WALL OPENING
1250X650
SILL AT 0.66M 
FROM F.F.L

WALL OPENING
1000X750
SILL AT 2.17M 
FROM F.F.L

WALL OPENING
330X320
SILL AT 2.17M 
FROM F.F.L

WALL OPENING
450X250mm
SILL AT 3.27M
FROM F.F.L

WALL OPENING
600X600
SILL AT 1.33M 
FROM F.F.L

WALL OPENING
450X250
SILL AT 3.27M 
FROM F.F.L

B.O.U: 2.5M 
FROM  AFF 

CONCRETE PAD

T

TO EUH-01 
AND 02

CONTROL 
LINE

TS-02

TS-01

FRESH AIR 
INTAKE HOOD

TS-03

FRESH AIR 
INTAKE HOOD
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A

B

C

250X250 SG 
FROM ELECTRICAL 

ROOM
198 L/S

WET WELL

300X300 EG
FROM ELECTRICAL
ROOM
198 L/s

FA FROM ABOVE

300X300 FG

A
M103

B
M104

9500 6500

C
M105300x300 EG

EA TO ABOVE

F.F.EL.198.80M

VALVE ROOM

F.F.EL.206.70M

2

M-107

EUH-06

B.O.U: 2.5M FROM 
AFF (TYP)

EUH-07

EUH-05

5
0
0
0

8
5
0
0

T
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AND 06

CONTROL 
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TS-02
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BUILDING MECHANICAL PUMP
STATION HVAC SCHEMATICS

30192375

IQALUIT
LONG TERM WATER

PROGRAM RAW WATER
SUPPLY AND STORAGE

D.S.

M106

S.B.

S.L.

C.G.

M106 Scale: NTS

1
PUMP STATION BUILDING AIRFLOW & CONTROL SCHEMATICS

CONTROLS NOTES:

1. ALL EQUIPMENT TO HAVE LOCAL CONTROLS WITH ALARMS AT SCADA SYSTEM.
2. ALL ROOM TEMPERATURES, MIN. MAX. TO BE MONITORED AT SCADA.
3. AIR COMPRESSORS GEN. ALARMS AT SCADA - BY PROCESS TEAM

SEQUENCE OF OPERATION:

1.OUTDOOR TEMP. < 15C:
OCCUPIED MODE: EF-1,2,3 RUN UNIT MAU-01 OPERATED AT 2500CFM IF AIR COMPRESSORS ARE OFF
OR 10500CFM IF ONE AIR COMPRESSOR IS ON; UNOCCUPIED MODE: EF-1&3 ARE OFF, EF-2 IS OPER.,
UNIT MAU-01 RUNS AT 1280CFM IF AIR COMPRESSORS ARE OFF AND AT 9280 IF ONE AIR COMPRESSOR
IS ON. MDs ON AIR COMPRESSOR EXHAUST AIR CONNECTIONS MODULATE TO MANTAIN SA TEMP. AT 17C.

2. OUTDOOR TEMP. >15C
OCCUPIED MODE: EF-1,2,3 RUN UNIT MAU-01 OPERATED AT 2500CFM IF AIR COMPRESSORS ARE
OFF OR 10500CFM IF ONE AIR COMPRESSOR IS ON, MDs MODULATE TO MAINTAIN ROOM TEMP AT
AMBIENT TEMPERATURE; UNOCCUPIED MODE: EF-1&3 ARE OFF, EF-2 IS OPER, UNIT MAU-01 RUNS AT
1280CFM IF AIR COMPRESSORS ARE OFF AND AT 9280 IF ONE AIR COMPRESSOR IS ON.
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OPENING AND DRIP, SILL AND JAM FLASHINGS AROUND 
OPENING BY GENERAL TRADES. MECHANICAL 
CONTRACTOR TO COORDINATE OPENING SIZE AND 
LOCATION

45°

25x25x3mm (1''x1''x1/8'') ANGLE IRON FRAME FOR 
SECURING SCREEN.  BOLT TO INSIDE OF HOOD WITH 
6mm (¼'') BOLTS AT 300mm (12'') C/C.

12mm (½'') MESH X 0.150'' GAUGE GALVANIZED 
BIRDSCREEN.  SECURE TO ANGLE IRON FRAME WITH 6mm 
(¼'') BOLTS AT 225mm (9'') C/C.

WEATHERPROOFING FLASHING BY 
MECHANICAL TRADES

14 GAUGE BLACK SHEET STEEL

150mm (6'') MIN.

'B
'

'A'

EQUIPMENT

PVC HOSE

CLAMP

CONDENSATE DRAIN PIPE. 
REFER TO FLOOR PLANS 
FOR PIPE SIZE

DRAIN PLUG

TO DRAIN

75 (MIN)

EQUAL TO FAN'S 
PRESSURE

EQUAL TO FAN'S 
PRESSURE

NOTES:

1. 100MM CONCRETE CURB AROUND DUCT OPENING.
2. REFER TO FIRE DAMPER DETAILS WHEN FIRE DAMPER IS REQUIRED.

DUCT - SEE 
PLAN FOR SIZE

DUCT JOINT

75 MAX 
DISTANCE TO 
SUPPORT

25 SPACING 
MAX (TYP)

50

SEAL OPENING MOISTURE & 
AIRTIGHT 
WHERE DUCT PENETRATES 
FLOORS & PROVIDE 
22 GAUGE SLEEVE

38x38x5 
ANGLE MINIMUM

50

200 MAX (TYP)

WALL

COLLAR

DUCT

ACCESS
DOOR

ANGLE

TYPE A
VERTICAL MOUNTING

TYPE B
VERTICAL MOUNTING

ANGLE

TYPE C
VERTICAL MOUNTING TYPICAL FIRE DAMPER WITH GRILLE

NOTES:

1. VERTICAL MOUNTINGS SHOWN. HORIZONTAL MOUNTINGS SIMILAR.

2. THE INSTALLATION SHOWN COMPLY WITH THE FIRE DAMPER MANUFACTURERS PRINTED INSTALLATION INSTRUCTIONS.

3. FIRE DAMPER SHALL BE INSTALLED IN THE PLANE OF THE FIRE SEPARATION.

4. PROVIDE AN ACCESS DOOR FOR EACH FIRE DAMPER.

5. PROVIDE SHOP DRAWINGS AND INSTALLATION DETAILS FOR REVIEW.

EXPANSION
CLEARANCE

ANGLE

COLLAR

BREAKAWAY
JOINT

DUCT
AIR GRILLE

WALL

DUCT

BREAKAWAY
JOINT

ANGLE

ACCESS
DOOR

DUCT

WALL

COLLAR

ACCESS
DOOR

WALL

COLLAR

ACCESS
DOOR

EXPANSION BOLT

20

TAPER WASHER

AIR DUCT

25 MIN

20

HOT DIPPED 
GALVANIZED 
CHANNEL

HOT DIPPED 
GALVANIZED 
HANGER ROD WITH 
SCREW ENDS

HOT DIPPED 
GALVANIZED
ANGLE BAR 
SUPPORT

HOT DIPPED 
LOCKNUTS & 
WASHER

48kg/m³ FIBRE GLASS 
INSULATION C/W ALUMINUM FOIL 
OR INSULATION AS SPECIFIED IN 
CONTRACT SPECIFICATION

0.8mm(THK.)x150mm(W) GALVANIZED 
SHEET METAL FIXED TO ANGLE BAR

80kg/m³ FIBRE GLASS INSULATION AT 
SUPPORT OR INSULATION AS 
SPECIFIED IN CONTRACT 
SPECIFICATION

WALL (BRICK OR 
CONCRETE)

ANGLE BRACE

ANCHOR BOLT

ANCHOR BOLT

FASTENERS SEALED 
OFF WITH SEALANT & 
TOUCH UP (TYP.)

WALL (BRICK OR 
CONCRETE)

NOTES (TYP. FOR ALL DUCT WORK SUPPORT) :

1. ANGLE AND FASTENER SIZES FOR DUCT SUPPORTS AND HANGERS SHALL BE IN ACCORDANCE WITH SHEET
METAL AND AIR CONDITIONING CONTRACTOR'S NATIONAL ASSOCIATION (SMACNA) DUCT CONSTRUCTION AND
SEISMIC STANDARDS OR APPROVED EQUAL.

2. FOR DUCT OPENINGS THROUGH FLOORS, REFER TO STRUCTURAL DRAWINGS.

3. THE DETAILS SHOWN ON THIS SHEET ARE A CONCEPTUAL PRESENTATION ONLY. ALL EQUIPMENT AND DUCT
ATTACHMENTS SHALL BE SUBJECTED TO THE REVIEW AND APPROVAL OF THE PROJECT STRUCTURAL
ENGINEER.  ATTACHMENTS SHALL BE DESIGNED TO SUPPORT ALL GRAVITY LOADS, DYNAMIC WIND AND SNOW
PRESSURE LOADS CAUSED BY THE OPERATION OF THE EQUIPMENT AND SEISMIC LOADING. ATTACHMENTS
SHALL MEET ALL REQUIREMENTS OF THE OBC, SMACNA, ASHRAE STANDARDS AND APPLICABLE LOCAL CODES.
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Richmond Hill, ON. L4B 3N4 Canada
tel 905 764 9380
www.arcadis.com
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BUILDING MECHANICAL PUMP
STATION HVAC DETAILS

30192375

IQALUIT
LONG TERM WATER

PROGRAM RAW WATER
SUPPLY AND STORAGE

D.S.

M107

S.B.

S.L.

C.G.

M107 Scale: NTS

6
FRESH/EXHAUST AIR INTAKE HOOD - WALL TYPE

M107 Scale: NTS

5
COIL DRAIN WITH DRAW THRU TRAP

M107 Scale: NTS

2
DUCT RISER SUPPORTS FROM FLOOR

M107 Scale: NTS

1
FIRE DAMPER MOUNTING

M107 Scale: NTS

3
AIR DUCT HANGER WITH INSULATION

M107 Scale: NTS

4 DUCT RISER SUPPORTS FROM WALL
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J BOX

M M
MM

RAW SEWAGE
QUICK CONNECTION 
FOR TRUCK EMPTYING
AT 600MM ABOVE 
GRADE

75MM Ø VENT 
THROUGH ROOF

FD-D

FD-C

FD-C

FEFE

HB

WC-01

L-01

50MM Ø PUMPED FROM 
P-02 BELOW SANITARY
TO TANK T-02

75MM ØVENT THROUGH ROOF

SANIGRIND

NPW PUMP 
CONTROL PANEL

NON POTABLE WATER 
PUMP 1.26 LPS

20MM Ø NPW

25MM Ø NPW

20MM Ø NPHW

20MM Ø NPW

100MM Ø SAN

50MM Ø SAN

WET WELL 
ACCESS 
ROOM

ELECTRICAL AND 
CONTROL ROOM

WASHROOM

2

21

1 3

3

A

B

C

NPW

NPW

NPW

100MM H 
CONCRETE PAD

50MM Ø NPW DRAIN
LINE TO SAN

50MM Ø NPW FILL LINE

50MM Ø VENT THRU WALL

50MM Ø NPW
QUICK CONNECTION 
FOR TANK FILLING
AT 600MM ABOVE
GRADE

S
A

N
-P

5
0
0
0

8
5
0
0

9500 6500

F.F. ELEV. = 210.5 M

P-01

DWHT-01

T-01

T-02

NPW

32MM Ø DISCHARGE

LEVEL CONTROL

19MM Ø LINE DN TO 
TRAP PRIMER PANEL
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BUILDING MECHANICAL
PUMP STATION

PLUMBING & DRAINAGE
GROUND LEVEL PLAN

30192375

IQALUIT
LONG TERM WATER PROGRAM

RAW WATER SUPPLY AND
STORAGE

D.S.

M201

C.S.

S.L.

M201 Scale:  1 : 50

1
PLAN AT GROUND ELEVATION

NOTES:
1. ALL PIPING TO BE INSULATED,

REFER TO SPECIFICATIONS.

0.0 2.01:50
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1
3

5
0

2
2

5
0

2
0

0
0

2
0

0
0

1
8

0
0

M
IN

M
IN

FD-C

FD-C

FD-C

FD-C

100MM SAN 
UP TO FD-D

100MM SAN 
UP TO FD-C

CO

CO

CO

100MM SAN 
UP TO FD-C

50MM Ø PUMPED 
SANITARY TO TANK T-02

75MM ØVENT THROUGH 
ROOF

100MM Ø SAN DOWN TO 
SUMP PIT

CO

PIPE SLEEVE WITH 
LINK SEAL

WET WELL 

VALVE 
ROOM

2

21

1 3

3

A

B

C

WATER AIRTIGHT
ACCESS COVER

900X600 FLOATS AND 
PUMP ACCESS HATCH

FLOATS HANGING 
BRACKETS

SUBMERSIBLE PUMP 
CONTROL PANEL
600X600X300 AT 1.2 M 
A.F.F. ELEV.

ACCESS HATCH FROM 
ABOVE (TYP)

TRAP PRIMER PANEL

19MM Ø UG PRIMING 
LINE TO ALL FD TRAP
(TYP)

IE : 209.81 M

5
0
0
0

8
5
0
0

9500 6500

P-02

19MM Ø PRIMING LINE 
TO ALL FD TRAP
(TYP)

19MM Ø PRIMING LINE 
TO ALL FD TRAP
(TYP)

100MM Ø 
SAN 

19MM Ø 

100MM Ø 
SAN 

19MM Ø

REFER 
TO DETAIL-5 
SHEET M204.
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BUILDING MECHANICAL
PUMP STATION

PLUMBING & DRAINAGE
PLAN AT EL. 207.00m

301921375

IQALUIT
LONG TERM WATER PROGRAM

RAW WATER SUPPLY AND
STORAGE

D.S.

M202

C.S.

S.L.

M202 Scale:  1 : 50

1 PLAN AT EL. 207.00m

0.0 2.01:50

Revision Description Date

A ISSUED FOR PRELIMINARY DESIGN 2024-03-22

C.G.



WET WELL 
ACCESS 
ROOM

WASHROOM

ELECTRICAL AND 
CONTROL ROOM

GROUND LEVEL 1
E.L. 210.50

UNDERGROUND LEVEL
E.L. 206.30

100⌀

1
0
0
⌀

CO

100⌀

SAN

SAN

ROOF LEVEL

CO

VALVE ROOM

SUMP PIT

FD-CFD-CFD-CFD-C

FD-C CO

1
0
0
⌀

FD-C

1
0
0
⌀

FD-D

T-02

VENT THRU ROOF

1
0
0
⌀

FD-C CO

LAV

WC

SANIGRIND 
(C/W PUMP)

CONCRETE PAD

TRUCK 
CONNECTION 
FOR TANK 
EMPTYING

RAW SEWAGE 
TANK

40 MM

TO FD

3780L

T-01
PS

75 MM VENT

TANK FILLING BOX

VENDOR BOOSTER SKID

ON/OFF
TIMER

M

MV-01

NC

25 MM NON POTABLE
WATER TO FACILITY

25 MM

PRESSURE 
RELIEF VALVE 
SET AT 80 PSI

75MM Ø DRAIN TO
OUTDOOR

PLC

DRAW-DOWN TANK

75.7 LIT
40/60 PSI

TO FD25 MM

OEM

P-01

1.26 LPS

1

L

OEM

PACKAGED SANITARY
SUMP PUMP WITH

CONTROLS

CONTROL SEQUENCE :

SUMP PUMP OPERATE
UNDER OEM FLOAT
CONTROL.
LLH: HIGH SUMP WATER
LEVEL ALARM TO PLC

SANITARY

PLC

SANITARY SUMP PUMP

DI LLH
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BUILDING MECHANICAL
PUMP STATION

PLUMBING & DRAINAGE
SCHEMATICS

30192375

IQALUIT
LONG TERM WATER PROGRAM

RAW WATER SUPPLY AND
STORAGE

D.S.

M203

C.S.

S.L.

M203 Scale: NTS

2 DRAINAGE SCHEMATIC

M203 Scale: NTS

1
NON POTABLE WATER SCHEMATICS
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PIPE SLEEVE, AS PER 
SPECIFICATION

ESCUTCHEON PLATE
TYPICAL FOR 
FINISHED AREAS. 
SEE SPECIFICATION

FIRE STOP ASSEMBLY 
MATERIAL (ONLY FOR 
FIRE RATED PARTITION)

RISER CLAMP

FIRE STOP 
ASSEMBLY 
MATERIAL

100mm HIGH 
CONCRETE CURB

PIPE SLEEVE, AS PER 
SPECIFICATION

ESCUTCHEON PLATE
TYPICAL FOR FINISHED 
AREAS. SEE 
SPECIFICATION

FINISHED FLOOR

PIPE PLUMBING FIXTURE SCHEDULE

DESCRIPTION

SERVICES

CW
(mm)

HW
(mm)

WASTE
(mm)

VENT
(mm)

REMARKS

WATER CLOSET (FLUSH VALVE) 25 -

LAVATORY 12 12

NOTES:

1. SIZING OF SUPPLIES INSIDE WASHROOM TO BE BASED ON 35 KPa PRESSURE
DROP PER 30m OF PIPE OR MAXIMUM VELOCITY OF 1.2 mps.

2. CONTRACTOR SHALL PROVIDE SHOP DRAWING OF PLUMBING AND DRAINAGE
INSIDE WASHROOM AREA FOR ALL WASHROOMS.

75

32

40

32

FIN. FLOOR

TO TRAPS

19⌀ TRAP PRIMING LINE 
TO TRAPS AS APPLICABLE

CAP-OFF SPARE OUTLETS 
AS APPLICABLE

ELECTRICAL HEAT 
TRACE AND THERMAL 
INSULATION (TYP.)

19⌀

ELECTRONIC TRAP PRIMING 
DEVICE TO BE MOUNTED 
1200mm NOM. A.F.F.

120V POWER SUPPLY

19⌀

NOTE: ALL PIPES IN UNHEATED CEILING OR FLOOR SPACE TO BE HEAT TRACED 

S

VACUUM 
BREAKER

BUILT-IN ISOLATION 
VALVE

SOLENOID VALVE

CONTROLLER

T-01/N5
T-02/N3

T-01/N2
T-02/N2

T-01/N4

T-02/N4

T-01/N1

T-02/N1 T-01/N3

T-01/N1
T-02/N4

F.F. EL.

T-01/N4

T-02/N1

T-01/N3

500MM
WATER
HEATER

COLD WATER SUPPLY

HOT WATER SUPPLY

T & P RELIEF VALVE

OPEN END TERMINATE
AT DRAIN

OPEN END C/W 
HOSE BIBB
ATTACHMENT

EXPANSION
TANK

LOCKABLE BALL VALVE

UNION (TYP.)

HEAT TRAP
MIN 150mm HIGH

HEAT TRAP
MIN 150mm HIGH

HOUSEKEEPING PAD

SAN

SAN

VACUUM BREAKER

SUMP COVER

ANGLE FRAME BY 
MECH. CONTRACTOR 
SET IN CONCRETE BY
GEN. CONTRACTOR

FLOOR

FLEXIBLE
HOSE

INLET LINE

DISCHARGE
LINE TO T-02

VENT TO
ATMOSPHERE

CONCRETE SUMP PIT
FOR DETAILS REFER
TO CONCRETE DRAWINGS

MOTOR AND PUMP
C/W DIAPHRAGM TYPE
PRESSURE SWITCH
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BUILDING MECHANICAL
PUMP STATION

PLUMBING & DRAINAGE
DETAILS - 1

30192375

IQALUIT
LONG TERM WATER PROGRAM

RAW WATER SUPPLY AND
STORAGE

D.S.

M204

C.S.

S.L.

M204 Scale: NTS

5
PIPE SLEEVE THROUGH INTERIOR WALL

M204 Scale: NTS

6 PIPE SLEEVE THROUGH FLOORS

M204 Scale: NTS

7 PLUMBING  FIXTURE SCHEDULE

M204 Scale: NTS

3
ELECTRONIC TRAP PRIMING DEVICE

TANK DETAIL

TANK NO. NOZZLE NO. SIZE NOZZLE DESCRIPTION NOTES

T-01 N1 50 FILLING BY TRUCK MAINTAIN MIN 2M FROM SEWAGE EMPTYING LINE

T-01 N2 50 VENT THRU WALL AT HIGH LEVEL, W INSECT SCREEN

T-01 N3 50 P-01 SUCTION LINE W FLANGED CONNECTION

T-01 N4 50 DRAIN WITH DRAIN VALVE, EXTEND DRAIN LINE TO FD-D

T-02 N1 50 EMPTY BY TRUCK MAINTAIN MIN 2M FROM WATER FILLING LINE

T-02 N2 75 VENT EXTEND LINE OT OUTDOOR ABOVE ROOF LINE

T-02 N3 75 LEVEL CONTROL HIGH LEVEL ALARM AT PLC, INTERLOCK AND STOP P-02

T-02 N4 50 SAN-P P-02 P-02 SHUT OFF AT HIGH LEVEL T-02

T-02 N5 32 SANIF DISCHARGE LINE FROM SANI FLOW

M204 Scale: NTS

1
TANK DETAILS

NOTES :
1. PROVIDE SIGHT GLASS LEVEL FOR BOTH TANKS.
2. ALL NOZZLES TO BE FLANGED CONNECTION, CLASS 150.

M204 Scale: NTS

2
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M204 Scale: NTS
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PIPE

ACOUSTIC MASTIC

SLEEVE

SEAL BETWEEN 
WALL & SLEEVE

12mm SPACE ALL AROUND

GLASS FIBER

100mm

250mm

ACOUSTIC MASTIC

FLOOR SLAB

FINISHED 
FLOOR

19Ø HOSE CONNECTION

HOSE BIB WITH 
INTEGRAL VACUUM 
BREAKER

25mm INSULATION

BALL VALVE

PIPE SUPPORT

UNISTRUT BOLTED TO BLOCK WALL

19Ø DCW DOWN TO SERVE HOSE BIB

 9
0

0

ELECTRIC HEAT TRACING 
WHERE REQUIRED. 
REFER TO PLAN 

PUNCH SLOT IN SHIELD TO SUIT 
12mm WIDE STAINLESS STEEL 
BAND CLAMPS (ONE SIDE ONLY)

SHIELD
(PIPE SUPPORT/HANGER NOT 
SHOWN FOR CLARITY)

2 - 12mm WIDE 
STAINLESS STEEL 
BANDCLAMPS PER 
SHIELD

PS-200A: USE PS-220, PS-223,
OR PS-224, OR PS-226

PS-200B: USE PS-222, PS-224,
OR PS-225 OR PS-227

ROD SIZE

HEAVY HEX NUTS

ROD, GRINNELL FIG. 
#140 OR #146

SEE GENERAL 
NOTE 1

ANVIL
FIG. #260 OR #300 
CLEVIS

INSULATION SHIELD OR 
SADDLE AS SPECIFIED

DETAIL NOTES:

1. PS-200B CAN ONLY BE USED IF THE LINE TEMPERATURE IS LESS THAN
650°F AND FOR LINES 3/4" TO 1-1/2" WITH 2" MAXIMUM INSULATION
THICKNESS, AND LINES 2" TO 12" WITH 4" MAXIMUM INSULATION
THICKNESS.

2. AS AN OPTION; STAINLESS STEEL WEAR PLATE MAY BE WELDED TO
CLEVIS, (IF CLEVIS IS NOT GALVANIZED.)

PS-200A
NON-INSULATED CLEVIS

ANVIL FIG. #260

PS-200B
INSULATED CLEVIS

ANVIL FIG. #300

LINE SIZE ROD SIZE LINE SIZE ROD SIZE

2-1/2" 1/2" 2-1/2" 1/2"

3" 1/2" 3" 1/2"

4" 5/8" 4" 5/8"

6" 3/4" 6" 3/4"

8" 3/4" 8" 3/4"

10" 7/8" 10" 7/8"

12" 7/8" 12" 7/8"

14" 1"

16" 1"

18" 1"

20" 1-1/4"

24" 1-1/4"

30" 1-1/4"

FLOOR DRAIN

FLOOR

INSULATION

VENT 
PIPE

HEATING CABLE

13⌀ TRAP PRIMER LINE

REFER TO PLAN FOR 
PIPE AND TRAP SIZE 

1. PLUMBING CONTRACTOR TO BE PRESENT DURING CONCRETE POUR TO
ENSURE PIPE IS NOT DAMAGED OR MOVED.

2. SECURELY ANCHOR PIPE IN PLACE.

NOTES:
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RWP BUILDING SINGLE LINE DIAGRAM

ELECTRIC HEATER/ELECTRIC CONVECTOR

MOTORIZED DAMPER

ELECTRIC MOTOR, NUMBER SHOWN DENOTES MOTOR No.

ELECTRIC UNIT HEATER No. UHT1

COMBINATION MAGNETIC STARTER

MANUAL DISCONNECT SWITCH, FUSED

MANUAL DISCONNECT SWITCH, NON-FUSED

(NUMBER DENOTES EQUIPMENT WITH WHICH
DEVICE IS ASSOCIATED (TYP.)

MISCELLANEOUS CONTROL DEVICES

GROUND FAULT INTERRUPTER

INCLUDES SWITCH & SINGLE OUTLET

SWITCH/RECEPTACLE DESIGNATIONS

DUPLEX RECEPTACLE, 120 V SPLIT WIRED

DUPLEX RECEPTACLE, 120 V, 15 A UNLESS OTHERWISE NOTED

600V DIRECTION CONNECTION TO EQUIPMENT

120/208V DIRECT CONNECTION TO EQUIPMENT

LIGHTING SYSTEM (DUPLEX ARRG'T SHOWN)
REMOTE HEADS FOR EMERGENCY

WITH 2 UNIT MOUNTED HEADS
INTEGRAL BATTERY, 120 V PLUG-IN CONNECTION

SINGLE POLE SWITCH

REFER TO INSTRUMENTATION DRAWINGS
(`I' SERIES) FOR DESCRIPTION

SQUIRREL CAGE INDUCTION MOTOR 

MOTOR STARTER WITH EEMAC SIZE 2 BY-PASS
COMBINATION SOLID-STATE REDUCED VOLTAGE 

80

5

SSS
2

kW
45

2

FULL VOLTAGE, NON-REVERSING,

EEMAC SIZE 2
DRAWOUT, BREAKER TYPE

CONTACTOR 

MAGNETIC CONTACTOR

TAP SETTING 80%
EEMAC SIZE 5
AUTOTRANSFORMER TYPE
REDUCED VOLTAGE, DRAWOUT,
COMBINATION MAGNETIC STARTER

INSTRUMENTATION DEVICES

PC

XX

XX

ZS

FZ
F

FS

ZS
DS

PHOTOCELL

LIMIT SWITCH
DOOR SWITCH
FLOW SWITCH
FREEZESTAT
FIRESTAT

DRAW OUT OR PLUG TYPE CONTACTS

3 PHASE, 3 WIRE, WYE CONNECTION

3 PHASE, 4 WIRE, WYE CONNECTION

3 PHASE, 3 WIRE, DELTA CONNECTION

PRIMARY=600V; SECONDARY=120/208V

FULL VOLTAGE, NON-REVERSING,

2S2W

1

1

1

1

COMBINATION MAGNETIC STARTER

EEMAC SIZE 1

EEMAC SIZE 1

FULL VOLTAGE TWO SPEED

2 SPEED, 2 WINDING
2 SPEED, 1 WINDING

DRAWOUT, BREAKER TYPE
FULL VOLTAGE, REVERSING,
COMBINATION MAGNETIC STARTER

DRAWOUT, BREAKER TYPE

2S2W
2S1W

EEMAC SIZE 1

EEMAC SIZE 1

FIXED FRAME, BREAKER TYPE

DRAWOUT, BREAKER TYPE
FULL VOLTAGE, NON-REVERSING,
COMBINATION MAGNETIC STARTER

600-5 A

600-120 V

AT

NA

AF

3

2

AIR OR MOLDED CASE CIRCUIT 

NON AUTOMATIC
AMP FRAME SIZE
AMP TRIP SIZE

BREAKER (1500 V OR LESS)

COMBINATION MAGNETIC STARTER

NA

AT
AF

CAPACITOR

QUANTITY : 3

QUANTITY : 2

SOLID GROUNDED NEUTRAL

POTENTIAL TRANSFORMER
VOLTAGE RATIO :600-120 V

CURRENT TRANSFORMER
CURRENT RATIO : 600-5 A

600 A

600 A

600 A

600 A

600-120/
208V

600 A RATING

600 A RATING

LIGHTNING ARRESTER

LOAD INTERRUPTER SWITCH

ISOLATING DISCONNECT SWITCH

TRANSFORMER (2 WINDING)

600 A RATING

600 A RATING
FUSED CUTOUT SWITCH

FUSED DISCONNECT SWITCH

(EF21)

(EF21)

(EF21)

(EF21)

(EF21)

(EF21)

CONTROL STATION

THERMOSTAT

CONTROL PANEL `CP2'CP2

T

KEY SWITCH
FOUR-WAY
THREE-WAY

SWITCH TYPES

MANUAL STARTER

WEATHER PROOF

M
S

K
4
3

WP
GFI

S

EMERGENCY LIGHTING UNIT

X1

A

A

KILOWATT HOUR METER

VOLTMETER SWITCH
AMMETER SWITCH

REFER TO CABLE/CONDUCTOR LIST

AMMETER (D - DENOTES
MAX. DEMAND INDICATOR)

CABLE/CONDUCTOR No. 1

kWH

INSTRUMENT OR METER

OPERATOR CONTROLSAS

VS
AS

kW

A

1

A

V
KILOWATT METER
VOLTMETER

GROUND CONNECTION

THERMAL ELEMENT

UHT1

DUCT HEATER

A

A

EH/EC

MD
M ELECTRIC MOTOR

SCREEN/SHIELD

IN MOTOR CONTROL CENTRE

LOCAL CONTROL STATION

IN PANEL CP1, IN PANEL #431

NO CIRCUIT CONNECTION

CIRCUIT CONNECTION

TERMINAL BLOCK IN MCC
TERMINAL BLOCK IN VARIABLE SPEED DRIVE

TERMINAL BLOCK IN CONTROL PANEL/

TERMINAL BLOCK IN PLC PANEL
REVERSE
FORWARD
FAST
SLOW

STARTER COIL

STARTER/CONTACTOR OPERATING

LATCHING RELAY
CONTROL RELAY

DOUBLE VOLTAGE RELAY
ELASPED TIME METERETM

DVR

PRESSURE SWITCH
SOLENOID VALVE
MOTORIZED DAMPER

THERMOSTAT

LEVEL SWITCH

T
PS
SV
MD
LS

101
CR

MS

RELAYS

LR
CR

MF

MRV
MFD

COIL DESIGNATION
M CONTACTOR COIL

CS
CF

CRV
CFD

C
SLOW

REVERSE
FORWARD
FAST

CP1 431

FIELD DEVICE

LIMIT SWITCH

TIMING RELAY
(SEE TABLE BELOW)

NORMALLY

ENERGIZED

TIME DELAY AFTER COIL IS

SOLENOID VALVE

EXHAUST FAN
SUPPLY FAN
UNIT HEATER FAN MOTOR

MOTORIZED DAMPER

(`I' SERIES) FOR DESCRIPTION
REFER TO INSTRUMENTATION DRAWINGS

DENOTES THERMAL OVERLOAD CONTACT

AMBER
BLUE
GREEN

NORMALLY CLOSED WHEN DE-ENERGIZED

CIRCUIT BREAKER COMPLETE WITH LOCK-ON MECHANISM

OR CIRCUIT BREAKER
AUX. CONTACT ON DISCONNECT SWITCH

FRACTIONAL HP MOTOR OR MOTORIZED OPERATOR

INDICATING LIGHT

EMERGENCY STOP PUSHBUTTON (MUSHROOM HEAD)

(2 NORMALLY OPEN POLES SHOWN)

NORMALLY CLOSED CONTACT

NORMALLY OPEN CONTACT

PUSHBUTTON, MULTIPOLE

PUSHBUTTON, PUSH TO OPEN

PUSHBUTTON, PUSH TO CLOSE

SOLENOID VALVE

INDICATING LIGHT, PUSH-TO-TEST

INSTRUMENTATION DEVICES

MULTI POSITION SELECTOR SWITCH (2 POLES SHOWN)
H-O-A   (HAND-OFF-AUTO)

H-O-PLC ( HAND-OFF-PLC)

OPEN ON RISE

PILOT DEVICE CONTACT SCHEDULE

NORMALLY OPEN WHEN DE-ENERGIZED

MANUAL MOTOR STARTER

SPLITTER BOX
PULL BOX
JUNCTION BOX

PANELBOARD "A" CIRCUIT 3. 
CONDUIT OR CABLE (HOME RUN TO

= 103mm

= 41mm
= 63mm

= 27mm

GRADIENT GROUND MAT

GROUND ROD WITH INSPECTION BOX OR WELL

GROUND ROD, DIRECT BURIED

THERMIT WELD CONNECTION TO

SPLICE OR TAP CONNECTION

EMBEDDED OR DIRECT BURIED
GROUNDING CONDUCTOR, CONCEALED,

= 16mm

TWIST LOCK
EXPLOSION PROOF

SWITCH & PILOT LIGHT
DIMMER, FULL RANGE
MOTION SENSORM

D
P

TL
EXP

FLAT SURFACE

1-1/2"
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4"

1/2"
1"

A3

J
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WIRING BOX

S
P
J

R

CONTROL DEVICE

FLOW SWITCH

PRESSURE SWITCH

LEVEL SWITCH

THERMOSTAT

CONTROL DEVICE

A
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NO

B
G

A

NUMBER OF CONDUCTORS
CONDUCTOR SIZE  (AWG OR KCMIL)
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5"

2"

3"

3/4"

= 53mm

= 78mm
= 127mm

= 35mm
= 21mm

21mm CONDUIT INSIDE DIAMETER

H O A

3

O/L

XX

FAX MACHINE
FLOOR OUTLET

WALL MTD. HANDSET TYPE
PLANT IN-HOUSE PHONE

DESK TOP HANDSET TYPE
NO DESIGNATION - BELL OUTLET

INTERCOM/TELEPHONE OUTLET

FUTURE CONDUIT OR CABLE, CONCEALED OR EMBEDDED

CONDUIT OR CABLE, DIRECT BURIED

OR SURFACE MOUNTED
CONDUIT OR CABLE EXPOSED

CONDUIT OR CABLE, CONCEALED OR EMBEDDED

SUPPLY FAN
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SF
EF

W

D

D
F

P
M

MD

XX

1

SV
UH

MD
EF
SF
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TR

CLOSE ON FALL

N.C. (HELD OPEN)

CLOSE ON RISE
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R
Y
W

RED
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WHITE
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NORMALLY

CLOSED CLOSED
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DE-ENERGIZED

HEAVY LINES - NEW WIRING & EQUIPMENT

TO BE REMOVED

LIGHT LINES - EXISTING WIRING & EQUIPMENT

SINGLE LINE
DIAGRAM
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DIAGRAM
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LAYOUT SYMBOLS LAYOUT SYMBOLS CONTROL SCHEMATICS

CONTROL SCHEMATICS

SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION

SYMBOL DESCRIPTION

SYMBOL DESCRIPTION

GENERAL POWER & LIGHTING

CONDUIT/WIRING DESIGNATIONS

CONDUIT IMPERIAL/METRIC CONVERSIONS

GROUNDING

DEVICE LOCATION REFERENCE

WIRING TERMINATION DESIGNATIONS

LOCAL CONTROLLC

DISCONNECTDC

B1

E1

SURFACE MOUNTED LED FIXTURE.
'A' DENOTES TYPE. REFER TO LUMINAIR
SCHEDULE FOR DETAILS

ROUND DOWN LED FIXTURE.
'A' DENOTES TYPE. REFER TO LUMINAIR
SCHEDULE FOR DETAILS

WALL MOUNTED LED FIXTURE.
'A' DENOTES TYPE. REFER TO LUMINAIR
SCHEDULE FOR DETAILS

POLE/STANCHION MOUNTED LED FIXTURE.
'A' DENOTES TYPE. REFER TO LUMINAIR
SCHEDULE FOR DETAILS
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REFER TO SCHEDULE FOR DETAILS
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(ARROW IF SHOWN INDICATES
FAIL OPEN PATH)

TELESCOPING VALVE

DAMPER OR LOUVER

SLUICE GATE

PREFABRICATED SLIDE GATE

CONE VALVE

BALL VALVE

PLUG VALVE

KNIFE GATE

VALVE

NEEDLE VALVE

BACK FLOW
PREVENTER

PINCH VALVE

MUD VALVE

VALVE & GATE
SYMBOLS
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ITEMS TO BE REMOVED AND DISCONNECTED

(AB-1C)

NEW TAG NUMBERS

EXISTING TAG NUMBERS

ABC-1234

ANALOG INPUT
AS

PX

T

GX

I

A

OR

R

HS
XX

HS
XX

HS
XX

AI

ANALOG OUTPUT

AO

DIGITAL OUTPUT

DO

DIGITAL INPUT

DI

INDICATE PROPOSED MAIN PROCESS LINES

INDICATE PROPOSED OTHER PROCESS LINES

INDICATE FUTERE PROCESS LINES

INDICATE EXISTING PROCESS LINES

YYY-ZZZ-VVV-WWWW-YY-ZZ(ZZ)

YYY-ZZZ-VVV-WWWW-YY-ZZ(ZZ)

YYY-ZZZ-VVV-WWWW-YY-ZZ(ZZ)

YYY-ZZZ-VVV-WWWW-YY-ZZ(ZZ)

NOTE:

YYY: 3 DIGIT TAG FOR PROCESS SYSTEM

ZZZ: 3 DIGIT TAG FOR SUB-PROCESS

VVV: 3 DIGIT TAG FOR DEVICE SYMBOL

WWWW: 4 DIGIT COUNTER NUMBER AND SUB-COMPONENT NUMBER

ZZ(ZZ): 2-4 DIGIT SIGNAL DESCRIPTION

INPUTS & OUTPUTS TO SHARED OR
PROGRAMMABLE LOGIC CONTROLLER

GENERAL NOTES

1. THIS IS A GENERAL P & ID SYMBOL SHEET.  SOME SYMBOLS OR NOTATIONS MAY NOT BE USED ON THIS

PROJECT.

2. MOTOR CONTROL (MC) & VARIABLE SPEED DRIVE (VSD) PANELS ARE SHOWN WITH FACE OF PANEL MOUNTED

INSTRUMENTS & EXTERNAL INTERFACE SIGNALS ONLY.

3. A CONTROL PANEL (CP) PACKAGED WITH MECHANICAL EQUIPMENT OR A SYSTEM IS SHOWN WITH FACE OF

PANEL MOUNTED INSTRUMENTS & EXTERNAL INTERFACE SIGNALS SIMILAR TO MC & VSD PANELS.

4. CONTROL PANELS (CP) OTHER THAN THOSE PREVIOUSLY DE- SCRIBED ARE SHOWN WITH FACE & INTERIOR OF

PANEL MOUNTED INSTRUMENTS.

5. SEE ELECTRICAL DRAWINGS FOR MC & VSD LOCATIONS WITHIN THE MCC.

6. EXISTING PIPING, EQUIPMENT & INSTRUMENTS ARE SHOWN LIGHT-LINED, SCREENED OR DOTTED.

MISCELLANEOUS
SYMBOLS

DIAPHRAGM SEAL

ANNULAR DIAPHRAGM

RUPTURE DISK

(PRESSURE RELIEF)

RUPTURE DISK

(VACUUM RELIEF)

VENT TO

ATMOSPHERE

AIR GAP

DEVICE INTERFACE

SIPHON BREAKER

BLIND FLANGE

EXPANSION COUPLING

CONCENTRIC REDUCER

ECCENTRIC REDUCER

UNION

VICTAULIC COUPLING

FILTER

SELF CONTAINED
AIR SUPPLY

PURGE SET
NOTE X: 

W=WATER A=AIR

FLOW STRAIGHTENER

TRAP

EQUIPMENT CONNECTION WITH
ELECTRICAL INTERLOCK

SIGHT GLASS
NOTE X: 

F=FLOW 
L=LEVEL

Y TYPE STRAINER

NOTE X:
F=FLUSHING WATER 
L=LUBE OIL
S=SEAL WATER

HOSE CONNECTION

PRESSURE GAUGE

SCRUBBER

PULSATING DAMPER

CALIBRATION TUBE

HC

INSTRUMENT & FUNCTION
SYMBOLS

FIELD MOUNTED

PILOT LIGHT

FACE OF PANEL

MOUNTED

INTERIOR OF PANEL

MOUNTED

PANEL PILOT LIGHT

MOTOR CONTROL CENTER

MOUNTED

INTERIOR OF MCC

MOUNTED

MCC PILOT LIGHT

INTERLOCK LOGIC

RESET

AND LOGIC

OR LOGIC

FIELD SWITCH

PANEL MOUNTED SWITCH

MCC MOUNTED SWITCH

EXAMPLE OF
INSTRUMENTS SHARING
COMMON HOUSING
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SERVICELEGENDSERVICELEGENDSERVICELEGENDSERVICELEGENDSERVICELEGEND

PVC PIPEPVC
STAINLESS STEELSS

CEMENT LINED DUCTILE IRONDI
GLASS LINED DUCTILE IRONGLDI

PROCESS PIPING MATERIAL

RAW SEWAGE EFFLUENT
RSD

PROCESS PIPING LEGEND

EMISSION AIREMA

WASTE VACUUM LINE

STACK GASSTG

POLYELECTROLYTE

HEATING EFFLUENT WATER SUPPLY
HOT EFFLUENT WATER RETURN

DIGESTER GAS WITHDRAWAL

CENTRATE

ALUM SOLUTION

ALUM SLUDGE

ALUM

ALUM (LIQUID)
ALUM (DRY)

WASTE LUBE OIL SUPPLY
WASTE LUBE OIL RETURN

WLOS
WLOR

WVA

VACUUM RELIEFVAR

QUICK LIME (DRY)QUL

UNWATERINGUNW

TREATED WATERTRW

THICKENING CENTRATE RECYCLETC

SODIUM HYPOCHLORITESHY
SODIUM HYDROXIDESHD

STORM DRAIN

SLUDGE LOADINGSLL

SEPTAGESEP

SLUDGE OVERFLOWSLOV

SUPERNATANT UPPER FEED

SUPERNATANT OVERFLOWSUO

SUUF

SUPERNATANT LOWER FEEDSULF

SUPERNATANT FEEDSUF
SUPERNATANTSU

SLUDGE RECIRCULATIONSLR

SLUDGE CAKESLC
SETTLED SLUDGESLD

SETTLED WATERSET

SENSING LINESEL

SLUDGE TRANSFERSLT

SURGE RELIEF LINESRL

SURFACE AGITATOR WATERSAW

SOFTENED WATERSOW

STD

CAUSTIC SCRUBBER BLOWDOWNSBC

SCRUBBER AND BLOWDOWNSAB
SPENT ACTIVATED CARBONSAC

RAW AND RECIRCULATED SLUDGERAWRE

RETURN ACTIVATED SLUDGE SYPHONRASS

RAW SLUDGERAWS

RAW WATERRAW

RECIRCULATIONREC

PURGE AIRPUA

PROCESS AIR DIFFUSERPAD

PROCESS AIR BLOWOFFPAB

PRESSURE RELIEF LINEPRL

PLANT SERVICE WATERPSW

POLYMER (DRY)POD

POLYELECTROLYTE SOLUTIONPLS
PLY

OXYGEN WASTE GASOXWG
OXYGENOX

OZONEO

OVERFLOW LIQUOROL
OUTFALL (PLANT OUTFALL)OFL

OUTDOOR EXHAUST STACKOES

MIXED WATERMXW

LUBE OIL SUPPLYLOS
LUBE OIL RETURNLOR

LUBRICATING OIL

HOT SEPERATED POTABLE WATERHW2
HW3R
HW3S

HIGH PRESSURE EFFLUENT WATERHPW3

HIGH PURITY OXYGEN VENTHPOXV

HIGH PURITY OXYGENHPOX

HYDRATED LIME (DRY)HYL

GLYCOL SUPPLYGLS
GLYCOL RETURNGLR

GRIT DRAINGD

FES FERRIC SULPHATE
FEC FERRIC CHLORIDE

FOUNDATION DRAINFODR

FLOCCULATIONFLOC

FDW FINISHED WATER

EFFLUENT

EYEWASH WATEREWW

DIESEL FUEL RETURNDFR
DIESEL FUEL SUPPLYDFS

DIGESTER WASTE GASDWG

DIGESTED SLUDGE WITHDRAWALDSLW

DRIP LEGDRL

DGW
DIGESTER GAS RECIRCULATION
DIGESTER GAS RELIEF
DIGESTER GAS MIXING
DIGESTER GAS EXPLOSION RELIEF

DGRE
DGR
DGM
DGER

DIGESTER GAS DISCHARGEDGD

CHLORINE SAMPLING LINECLSAM

CONDITIONED RAW SLUDGECRAWS

CEN
CARBON DIOXIDE GASCD

CITRIC ACIDCA

AUS

ALS

ALL
ALD

BUBBLER PIPEBP

BYPASSBYP

SODIUM SILICATESSI

RAIN WATER LEADERRWL

POWDERED ACTIVATED CARBONPAC

OZONE GAS

OZONATED WATEROW

OZG

NITROGEN GASNIT

NATURAL GAS (MEDIUM PRESSURE)
NATURAL GAS (LOW PRESSURE)
NATURAL GAS (HIGH PRESSURE)

NGM
NGL
NGH

NATURAL GASNG

HYDROGEN PEROXIDEHYD

HOT WATER JACKETHWJ

HUMIDIFIERHUM

FILTERED WATERFW

FIRE PROTECTIONFP
FUEL OVERFLOWFOV

FLOCCULATED WATER
FILTRATE
FLUORIDE SOLUTION

HYDROFLUOSILICIC ACID

FLW
FLT
FLS

FLA

DIESEL FUELDF

BACKWASH WASTE WATER SLUDGE
BACKWASH WASTE WATER

BWWS
BWW

BUBBLER PIPEBUP

AIR WASH SUPPLYAWS

ACTIVATED SILICAASI

AMMONIA SOLUTIONAMS

AIR RELEASE LINEARL

AIR WASHAIW

ACID CHEMICAL WASTEACW
ACTIVATED CARBON SLURRYACS

AA

NITROGENN2

THRESHOLD INHIBITORTI

SODIUM BISULFITESBS

DRYER RECYCLEDRCY

SW2 SOFTENED W2

HOT WATER, W2HWW2

PLANT EFFLUENT WATER RETURN
(NON-POTABLE)

PLANT EFFLUENT WATER COLD
(NON-POTABLE)

PLANT EFFLUENT WATER HIGH PRESSURE
(NON-POTABLE)

PLANT EFFLUENT WATER HOT (NON-POTABLE)

W3(RET)

W3(CLD)

W3(HP)
W3(HOT)

PLANT EFFLUENT WATER (NON-POTABLE)
PLANT SERVICE WATER (NON-POTABLE)
POTABLE WATER

NITRATE RICH RECYCLENRCY

TERTIARY SCUM
TERTIARY SETTLING TANK EFFLUENT

TSM
TSE
TSD TERTIARY SLUDGE

DRY POLYMERDPO

CONDENSER WATERCW

PROCESS DRAINPD

HIGH PRESSURE WATERHPW

DRY LIMEDL

MAKE-UP WATERMU

SECONDARY INFLUENTSI

SODIUM HYPOCHLORITESHC

SULFURIC ACIDSFA

DEWATERING CENTRATEDC

CONDENSER WATERCND

RECYCLERCY

ROOF OVERFLOW DRAINOD

THICKENED SLUDGETS

RELIEF VALVERV

REFRIGERANTRF

RETURN AIRRA

PNEUMATIC VENTPVT

PRODUCTPRD

OUTSIDE AIROSA

MINERAL OILMO

MIXED DRYER EXHAUSTMDE

LABORATORY VACUUMLV

LUBRICATION GREASELG

LABORATORY AIRLA

HYDRAULIC FLUID SUPPLYHFS
HYDRAULIC FLUID RETURNHFR

FINESFNS

FEX FURNACE EXHAUST

EXHAUST AIREA

DUSTDUS

DIGESTER SCUMDSM

DILUTE SLUDGEDLS

DRYER EXHAUSTDEX

DRIED BIOSOLIDSDBS

DEHUMIDIFIED AIRDA

CHEMICAL SUMP DISCHARGE
CSM
CSD

CONCENTRATED SCUM

CHILLED GLYCOL SUPPLY
CHILLED GLYCOL RETURN

CGS
CGR

COOLED EXHAUSTCEX

WASTE MIXED LIQUORWML

MURIATIC ACIDMA

DRY STANDPIPEDSP

DEGRITTED PRIMARY SLUDGEDPSD

WET STANDPIPEWSP

GRAVITY THICKENED SCUM
GRAVITY THICKENED SLUDGE
GRAVITY THICKENER OVERFLOW
GRIT DRAIN

GTSM
GTS
GTO
GRD

FIRE SUPPRESSION FOAMFF

SCUM CONCENTRATOR UNDERFLOWCUF

BASIC SUMP PUMP DISCHARGEBSPD
BLENDED SLUDGEBSD

VAPOR RECOVERYVR

THICKENED WASTE ACTIVATED SLUDGETWAS

SCRUBBER RECYCLESR

STORM DRAINSD
SCREENINGSSCR

ODOROUS AIROA

METHANOL (23% OR LESS SOLUTION)

METHANOL (100%)

MS

MOL

MIXED LIQUOR RECYCLEMLR
MIXED LIQUORML

LABORATORY RECIRCULATING HOT WATERLRHW

LOW PRESSURE CONDENSATELPC

LUBE OIL DRAIN
LO
LOD

LABORATORY HOT WATERLHW

LABORATORY COLD WATERLCW

HEATED RECIRCULATED SLUDGEHRSD

HEAT RECOVERY RETURN
HEAT RECOVERY SUPPLYHRS

HRR

HEATING GLYCOL SUPPLY
HEATING GLYCOL RETURN

HGS
HGR

FILTER BACKWASH WASTEWATERFBWW
FILTER BACKWASH WATERFBW

EFF

DEWATERED SLUDGE CAKEDSC

DIGESTER GAS CONDENSATEDGC

CONDENSATE RETURN TRANSFERCRT
CONDENSATE RETURN PRESSURECRP
CONDENSATE RETURN GRAVITYCRG

CONCENTRATED PRIMARY SCUMCPSM

CHEMICAL DRAIN, PRESSURE
CHEMICAL DRAIN, GRAVITYCHD

CHDP

COMBINED CENTRATE

C CARBON SLURRY

BLENDED THICKENED SLUDGEBTS

ANTISCALANT CHEMICALASC

AMMONIA HYDROXIDEAH

ACTIVATED CARBONAC

ACID SUMP PUMP DISCHARGEASPD

CONDENSATE DRAIN

COOLING WATER RETURN

AIR, INSTRUMENT

FERRIC CHLORIDEFC

FILTER EFFLUENTFE

FILTER INFLUENTFI

FUEL OIL RETURNFOR
FOS

DISTILLED WATERDW

DIGESTED SLUDGEDS

DEIONIZED WATERDIW

DIGESTER GASDG

DIGESTED ACTIVATED SLUDGEDAS

DRAIN (SANITARY)D

COOLING WATER SUPPLYCWS
CWR

COOLING TOWER SUPPLYCTS
COOLING TOWER RETURNCTR

CHLORINE SOLUTIONCS

CO

CELL CAUSTIC

CHLORINE LIQUID (PRESSURE)

CNA

CL

CHILLED WATER SUPPLYCHWS
CHILLED WATER RETURNCHWR
CHEMICAL SLUDGECHS

CHLORINE GAS (VACUUM)CGV

CHLORINE GAS (PRESSURE)CG

CC

BACKWASH SUPPLYBWS

BRINE SLUDGEBS

BRINE FEEDWATERBFW
BIOFILTER RECYCLEBFR
BIOFILTER INFLUENTBFI
BIOFILTER EFFLUENTBFE
BLENDED DIGESTED SLUDGEBDS
BRINEB

SODA ASHASH

ACID RESISTANT VENTARV

ACID RESISTANT DRAINARD

AIR, LOW PRESSURE PROCESSALP

AIR, LABORATORYALB
AL

AI

FUEL OIL SUPPLY

AIR, HIGH PRESSURE PROCESSAHP

A

WASTE ACTIVATED SLUDGE

VENT THRU ROOF

VACUUM

W3
W2
W1

WAS

VTR

VAC
VENTV

THICKENED UNDER FLOW

UD UNDERDRAIN

TUF

THICKENED PRIMARY SLUDGE

THICKENED DIGESTED SLUDGE

THICKENER BOTTOM SLUDGE
TREATED BRINE
THICKENED ACTIVATED SLUDGE

TPS

TDS

TBS
TB
TAS

SURFACE WASH

SECONDARY SCUM

SECONDARY DIGESTED SLUDGE
STORM SEWER

SSM

SW

SSD
SS

SUMP PUMP DISCHARGE

HEATED SLUDGE

SECONDARY EFFLUENT

SPD

SH

SDV
SE

SULFUR DIOXIDE SOLUTION
SULFUR DIOXIDE GAS (VACUUM)

SDS
SULFUR DIOXIDE LIQUID (PRESSURE)
SULFUR DIOXIDE GAS (PRESSURE)

SDL
SDG

SC COLD SLUDGE

SPENT BRINE

SODA ASH SOLUTION

SAMPLE

SAS

SB

SA
SANITARY SEWER (GRAVITY)S

RECIRCULATED SLUDGE
RSE

RAW SEWAGE
RECIRCULATED HOT WATER
REFRIGERANT HOT GAS

RS
RHW
RHG

REFRIGERANT SUCTIONRES
REFRIGERANT LIQUIDREL

RETURN ACTIVATED SLUDGE

RAW BRINE
RECARBONATION SLUDGE

ROOF DRAINRD

RCS
RB

RAS

MEDIUM PRESSURE STEAM

POLYMER SOLUTIONPO

PRESSURE SEWERPS
PRIMARY SLUDGEPSD
PRIMARY SCUMPSM

PLANT EFFLUENTPLE

PRIMARY EFFLUENTPE
PRIMARY DIGESTED SLUDGEPDS

PROPANE GASP

LIQUID POLYMERLPO

OVERFLOWOF

NITROGEN TRICHLORIDENT

SODIUM HYDROXIDENA

MPS
MEDIUM PRESSURE RETURN (CONDENSATE)MPR

LIME SLUDGELSD
LIME SLURRYLS

LOW PRESSURE STEAMLPS
LOW PRESURE RETURN (CONDENSATE)LPR

LOX PRESSURE BUILDLOX6
LOX WITHDRAWALLOX5
LOX TRANSFERLOX4
LOX ADDITIONLOX3
LOX PRODUCTLOX2
LOX MAKELOX1
LIQUID OXYGENLOX

DRY LIMELD

HEATING WATER SUPPLYHWS
HEATING WATER RETURNHWR

HOT WATER (DOMESTIC)HW

HEAVY SOLIDSHS

HIGH PRESSURE STEAMHPS
HIGH PRESSURE RETURN (CONDENSATE)HPR

HYDRAULIC FLUIDHF
H HYDROGEN GAS

GRIT SLURRYGR

GOX ADDITIONGOX5
GOX PRESSURE BUILDGOX4
GOX VENTGOX3
GOX PRODUCTGOX2
GOX PRODUCTGOX1
GASEOUS OXYGENGOX

GASOLINEGAS

FILTER TO WASTEFTW

PRIMARY INFLUENTPI

FIRE SPRINKLERFS

AIR, PLANT UTILITY
AQUEOUS AMMONIA

NOTE:
1. FLOW STREAM IDENTIFICATION IS A STANDARD LEGEND. THEREFORE,

NOT ALL OF THE INFORMATION SHOWN MAY BE USED ON THIS PROJECT.
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FI
EL

D
PL

C
 / 

SC
AD

A

750-RW-HDPE

M

M

VC

15
0-

D
-S

S

PV1

45
0-

R
W

-S
S

CV3 GV3

M

VC

45
0-

R
W

-S
S

CV2 GV2

VC

45
0-

R
W

-S
S

CV1 GV1

M

FE
1

FT
1

FM1

VC VC
600-RW-HDPE600-RW-SS

SG1

SS HDPE

LEGEND

AIR/VACUUM VALVE

FLANGE

CONCENTRIC REDUCER

VICTAULIC COUPLING

BALL VALVE

SUBMERSIBLE PUMP

CHECK VALVE

M

SLUICE GATE

MAGNETIC FLOWMETER

M MOTOR

GATE VALVE

LE
1

LT
1

LS
1 PI

1
PIT
1

VALVE  CHAMBER VC1 
LQ INTAKE
STRUCTURE

LE1

LOW
LEVEL
ALARM

PLUG VALVE

WET WELL
VALVE ROOM

150-D-SS

450-RW-SS

450-RW-SS

450-RW-SS 600-RW-SS

BV1

ARV1

RAW WATER
SUBMERSIBLE
PUMP
RWSP1

RAW WATER
SUBMERSIBLE
PUMP
RWSP2

RAW WATER
SUBMERSIBLE
PUMP
RWSP3

BUTTERFLY VALVE

60
0-

R
W

-S
S

60
0-

R
W

-S
S

D DRAIN
RW RAW WATER

SP SUBMERSIBLE  PUMP
SS STAINLESS STEEL

ABBREVIATIONS

HDPE

V VENT

HIGH-DENSITY
POLYETHYLENE

PA PROCESS AIR

TYPICAL "A"
(X = 1, 2, 3)

OFF / ON

LOC-OFF-REM

LOR

START

ST

STOP

SP

RUNNING

G

GENERAL
ALARM

R

SPEED
CONTROL

VFD
FAULT

R

LEAK
DETECTION

R

MOTOR
THERMAL OL

R

VFD
KEYPAD

ESTOP

RESET

PLC
01

EAL
0X

R
AW

 W
AT

ER
SU

BM
ER

SI
BL

E 
PU

M
P

PO
W

ER
 O

N

DI

HAS
0X

R
AW

 W
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ER
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E 
PU

M
P

EM
ER

G
EN

C
Y 

ST
O

P

DI

MN
0X

R
AW

 W
AT

ER
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SI
BL

E 
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M
P

R
U

N
N

IN
G

DI

XA1
0X

R
AW
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BL
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M
P

G
EN

ER
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 F
AU

LT

DI

XA2
0X

R
AW
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M
P

VF
D

 F
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LT

DI

XA3
0X

R
AW

 W
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ER
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ER
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E 
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M
P

LE
AK

 D
ET

EC
TI

O
N

 A
LA

R
M

DI

XA4
0X

R
AW

 W
AT
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E 
PU

M
P

O
VE

R
LO

AD
 A

LA
R

M

DI

MH
0X

R
AW

 W
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ER
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BM
ER

SI
BL

E 
PU

M
P

ST
AR

T/
ST

O
P 

C
O

M
M

AN
D

DO

SI
0X

R
AW

 W
AT

ER
SU

BM
ER

SI
BL

E 
PU

M
P

SP
EE

D
 IN

D
IC

AT
IO

N

AI

SC
0X

R
AW

 W
AT

ER
SU

BM
ER

SI
BL

E 
PU

M
P

SP
EE

D
 C

O
M

M
AN

D

AO

XA
01

D
IS

C
H
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G

E
FL

O
W

 T
R

AN
SM

IT
TE

R
FA

U
LT

DI

FI
01

D
IS

C
H
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G

E 
FL

O
W

IN
D

IC
AT

IO
N

AI

FQ
01

D
IS

C
H

AR
G

E 
FL

O
W

TO
TA

LI
ZE

R

AI

PLC
01

TYPICAL "A"

TYPICAL "A"

XA
01

W
ET

 W
EL

L
LO

W
 L

EV
EL

 A
LA

R
M

DI

XA
01

W
ET

 W
EL

L
LE

VE
L 

TR
AN

SM
IT

TE
R

LO
SS

 O
F 

EC
H

O
 F

AU
LT

DI

LI
01

W
ET

 W
EL

L
LE

VE
L 

IN
D

IC
AT

IO
N

AI

PLC
01

TYPICAL "A"
(X = 1, 2, 3) YN

0X

R
AW

 W
AT
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ER
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BL

E 
PU

M
P

R
EM

O
TE

 S
TA

TU
S

DI

XA
01
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SM
IT

TE
R

FA
U

LT

DI
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01

D
IS

C
H
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G

E 
PR
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R
E

IN
D

C
AT

IO
N

AI

PLC
01

I

LOW LIQUID
LEVEL

R

MCC

PLC
01
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