!VL OQRPORATED 1867

CITY OF ORILLIA
Engineering Design Criteria

Prepared by C.C. Tatham & Associates Ltd.

July 2012



Please indicate revisions, date of revision and who made the revision in the table below.
The entry of each revision will show at a glance, whether the contents of the Engineering
Design Criteria is up to date or not.

Table 1 - Revisions

Revision No.

1

Date
February, 2015

Revision
Section 6.3.6 added

Name

Glen Harriss,
Manager of Development

2

February, 2015

0.B.C. 1990 3.2.5.7 — Fire Access Route
Design (Drawing)

Glen Harriss,
Manager of Development

February, 2015

\Water Sampling Station (Drawing)

Glen Harriss,
Manager of Development

February, 2024

Section 4.5.3 Update

Steven Murphy, Project
Engineer

OO0 JdJ| | U0

10

12

13

14

15

16

17

18

19

20

21

22

23

24



















































































































































































































































































































































































































































































































































































































CAPPED POST e
89mm 0.D.

50mm WIDE FLUORESCENT ————— =
SAFETY STRIP

GENERAL NOTES:
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TYPICAL SUMMARIZED ENGINEERING DESIGN
STANDARDS




GENERAL NOTES

1. DRAWINGS

1.1

1.2

1.3

1.4

THE NOTES ON THIS SHEET APPLY TO ALL WORKS UNDER THIS GONTRACT UNLESS OTHER WISE NOTED ON THE PLAN AND
PROFILE DRAWINGS AND/OR SPECIFIC DETAIL DRAWINGS.

THE STANDARD DRAWINGS OF THE CITY OF ORILLIA, ORILLIA HYDRO DISTRIBUTION, ONTARIO PROVINCIAL STANDARDS AND
SPECIFICATIONS (OPSS) AND THE ONTARIO PROVINCIAL STANDARD DRAWINGS (OPSD) CONSTITUTE PART OF THE PLANS OF THIS

CONTRACT.

ORDER OF PRECEDENCE OF STANDARD DRAWINGS IS FIRSTLY CITY OF ORIILLIA AND SECONDLY ONTARIO PROVINCIAL
STANDARD DRAWINGS.

THE STANDARD DRAWINGS INCLUDED WITH THESE PLANS ARE PROVIDED FOR CONVENIENGCE ONLY AND ARE NOT TO BE
CONSTRUED TO BE A COMPLETE SET FOR THE PURPOSE OF THE CONTRACT. IT IS THE CONTRACTOR'S RESPONSIBILITY TO
OBTAIN ALL RELEVANT STANDARD DRAWINGS AND SPECIFICATIONS AS REQUIRED FOR THIS CONTRAGT.

2. MEASUREMENTS

21

2.2

ALL DIMENSIONS ARE IN METRES (m), EXCEPT PIPE DIAMETERS, WHICH ARE IN MILLIMETRES (mm), UNLESS SPECIFIED
OTHERWISE.

ALL DIMENSIONS SHALL BE CHECKED AND VERIFIED IN THE FIELD BY THE CONTRACTOR PRIOR TO ANY CONSTRUCTION AND ANY
DISCREPANCIES SHALL BE REPORTED IMMEDIATELY TO THE ENGINEER.

3. GENERAL

3.1

3.2

3.3

3.4

3.5

3.6

3.7
3.8

3.9

3.10

EXISTING SERVICES AND UTILITIES SHOWN ON THE CONTRACT DRAWINGS ARE BASED ON THE BEST INFORMATION AVAILABLE
AND THEIR LOCATIONS ARE NOT GUARANTEED. THE CONTRACTOR SHALL INTERPRET THIS INFORMATION AS HE WISHES WITH
THE UNDERSTANDING THAT THE OWNER DISCLAIMS ALL RESPONSIBILITY FOR ITS ACCURACY AND/OR SUFFICIENCY. THE
CONTRACTOR IS REQUIRED TO NOTIFY THE VARIOUS UTILITY COMPANIES 48 HOURS PRIOR TO THE COMMENCEMENT OF ANY

WORK.

A ROAD OCCUPANCY PERMIT IS REQUIRED FROM THE MUNICIPAL WORKS DEPARTMENT 72 HOURS PRIOR TO THE
COMMENCEMENT OF WORK  WITHIN ANY CITY RIGHT-OF-WAY. THE CONTRACTOR SHALL SUBMIT A TRAFFIC CONTROL PLAN FOR
APPROVAL BY THE ENGINEER AND THE CITY OF ORILLIA AT 20 JAMES STREET WEST.

PRIOR TO COMMENCING ANY WORK, INSTALL SNOW FENCING ALONG THE DRIP LINE OF THE DESIGNATED TREES AS SHOWN ON
THE DRAWINGS. REFERENCE SHOULD ALSO BE MADE TO THE TREE PRESERVATION REQUIREMENTS AS SHOWN ON THE
LANDSCAPE ARCHITECT'S PLAN. MAINTAIN THE FENCE AT ALL TIMES TO ENSURE THAT ACCESS TO THE AREA BENEATH THE
TREES IS PREVENTED. STORAGE OF EQUIPMENT AND SUPPLIES SHALL NOT BE PERMITTED WITHIN THIS AREA.

ALL SILT CONTROL AND EROSION PROTECTION DEVICES ARE TO BE IN PLACE PRIOR TO THE COMMENCEMENT OF
CONSTRUCTION AND SHALL REMAIN IN PLACE AND BE MAINTAINED BY THE CONTRACTOR UNTIL CONSTRUCTION IS COMPLETE
AND THE GRASS HAS ESTABLISHED GROWTH, SUBJECT TO APPROVAL BY THE CITY'S DIRECTOR OF MUNICIPAL WORKS.

NATIVE MATERIAL, SUITABLE FOR BACKFILL, SHALL BE COMPACTED TO 95% STANDARD PROCTOR MAXIMUM DRY DENSITY.

GRANULAR MATERIAL, USED FOR BACKFILL, SHALL BE PLACED IN LAYERS 150mm IN DEPTH MAXIMUM AND COMPACTED TO 100%
STANDARD PROCTOR MAXIMUM DRY DENSITY (SPMDD).

UTILITY CROSSINGS, WHERE REQUIRED, SHALL BE SUPPORTED AS PER THE APPLICABLE UTILITY COMPANY CONCERNED.

THE CONTRACTOR IS RESPONSIBLE (IF REQUIRED) FOR SUPPORTING ANY EXISTING UTILITIES AND/OR STRUCTURES IN
ACCORDANCE WITH THE SPECIFICATIONS OF THE UTILITY COMPANY CONCERNED.

ALL DISTURBED AREAS ARE TO BE REINSTATED TO THEIR ORIGINAL CONDITION OR BETTER, AS DETERMINED BY THE CITY
MUNICIPAL WORKS DEPARTMENT. ALL GRASS AND VEGETATION COVERED AREAS SHALL BE RESTORED BY PLACING 100mm OF
SCREENED TOPSOIL AND No.1 NURSERY SOD UNLESS NOTED OTHERWISE.

WRITTEN PERMISSION SHALL BE OBTAINED BY THE DEVELOPER FROM THE OWNERS OF THE LANDS EXTERNAL TO THE SUBJECT
PROPERTY PRIOR TO UNDERTAKING ANY WORK ON THEIR PROPERTY. THE WORK TG BE UNDERTAKEN ON THESE LANDS
INCLUDES TREE REMOVAL AND CONSTRUCTING SERVICED ROADWAYS. GRADING AS REQUIRED TO MATCH EXISTING GROUND
INTO THE PROPOSED STREET LINE ELEVATIONS SHALL BE DONE AT A MAXIMUM SLOPE OF 3: 1. FURTHERMORE, ALL DISTURBED
AREAS WITHIN THE ADJACENT LANDS SHALL BE RESTORED TO ORIGINAL CONDITION OR BETTER.

ALL GRADING MUST CONFORM TO THE CITY OF ORILLIA LOT GRADING POLICIES CURRENTLY IN EFFECT.
ALL REMOVALS ARE TO BE CARRIED OUT IN ACCORDANCE WITH OPSS 510.

DEWATERING TO BE CARRIED OUT IN ACCORDANCE WITH OPSS 517 AND 518 TO MAINTAIN ALL TRENCHES IN A DRY CONDITION.
ALL ENGINE DRIVEN PUMPS ARE TO BY ADEQUATELY SILENGED FOR OPERATION IN RESIDENTIAL AREAS.
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CITY OF ORILLIA

4. ROADS GRANULAR “B” 50mm

At LT, CRUSHED GRAVEL

41 THE ROAD PAVEMENT STRUCTURE SHALL CONSIST OF A MINIMUM OF THE EOLLOWING: SIEVE % PASSING
8.5m ROAD 14.0m ROAD (COLLECTOR) 53.0mm 100
- 40mm HL3 ASPHALT -40mm HL3 ASPHALT 37.5mm 85-100
- 50mm HL4 OR HL8 ASPHALT - 2-50mm LIFTS HL4 OR HL8 g T
- 150mm GRANULAR. "A" - 150mm GRANULAR. ‘A’ 13 2mm 50-90
- 300mm CRUSHED GRANULAR. "B" - 500mm CRUSHED GRANULAR. 'B' 475mm 3565

1.18mm 20-45
GRANULAR “B” SHALL BE AS PER CITY OF ORILLIA SPECIFICATIONS: 370;’”“”’]” gfg
% CRUSHED 40% MINIMUM

42 NATIVE SUBGRADE SHALL HAVE A CROSSFALL OF 3%.

43 NATIVE SUBGRADE TO BE COMPACTED TO MINIMUM 95% SPMDD AND SHALL BE PROOF ROLLED AND APPROVED BY THE SOILS
CONSULTANT PRIOR TO INSTALLATION OF GRANULAR. ALL GRANULAR MATERIAL SHALL BE COMPAGTED TO 100% SPMDD.

4.4 THE ROAD BASE SHALL INCORPERATE A 3.0m MIN. 100mm PERFORATED SUBDRAIN G/W FACTORY INSTALLED FILTER FABRIC AT
1.0% SLOPE FROM EACH SIDE OF EVERY CATCHBASIN, MIN. 0.15M BELOW SUBGRADE OR IN ANY AREAS DEEMED NECESSARY BY
THE ENGINEER.

45 JOINTS WITH EXISTING ASPHALT TO BE SAW CUT STRAIGHT AS DIRECTED BY THE ENGINEER PRIOR TO PLACEMENT OF NEW
ASPHALT.

4.8  ALL CURB AND GUTTER SHALL BE CONSTRUCTED AS PER THE ENGINEERING DRAWINGS AS FOLLOWS:

- SINGLE STAGE CURB AS PER OPSD 600.040 FOR COLLECTOR AND ARTERIAL ROADS AND MOUNTABLE CURB WITH NARROW
GUTTER AS PER 600.100 FOR LOCAL ROADS.
- CURB TERMINATIONS AS PER OPSD 608.010.

47  ALL CURBS SHALL BE DEPRESSED AT ALL WALKWAY, DRIVEWAY AND SIDEWALK LOCATIONS.

48  ALL CURB RADII TO BE 9.0m AT THE EDGE OF ASPHALT, UNLESS SHOWN OTHERWISE.

4.9  CONCRETE STRENGTH FOR CURB AND GUTTER TO BE 30MPa AT 28 DAYS.

4.10  TEMPORAY ASPHALT CURB SHALL BE PLACE BEHIND ALL CB'S DURING BASE COURSE PLACEMENT. ASPHALT CURBS SHALL BE
REPLACED WITH CONCRETE CURBS FOR THE FINAL ASPAHLT LIFT

4.11  SIDEWALKS TO COMPLY WITH OPSD 310.010 AND ARE TO BE 1.5m WIDE. MINIMUM THICKNESS AS FOLLOWS:

- RESIDENTIAL DRIVEWAY, 150mm
- COMMERCIAL DRIVEWAY, 200mm (REINFORCEMENT AS PER OPSS IF REQUIRED)
- WHEN NO DRIVEWAY IS PRESENT, 125mm

411 SIDEWALKS TG BE CONSTRUCTED ON 150mm GRANULAR “A” BEDDING UNLESS OTHERWISE SPECIFIED BY THE DIRECTOR OF
MUNICIPAL WORKS.

412 CONCRETE STRENGTH FOR SIDEWALK TO BE 30MPa AT 28 DAYS.

4.13  SIDEWALK RAMPS TO COMPLY WITH OPSD 310.030.

414 WALKWAYS TO COMPLY WITH CITY OF ORILLIA STANDARD AND SHALL BE GENTERED WITHIN THE WALKWAY BLOCKS AS SHOWN
ON THE PLANS. THE WIDTHS OF THE BLOCKS ARE AS SHOWN ONTHE PLANS .

415 THEY WALKWAY SURFACE SHALL CONSIST OF 2.8m WIDE HL3 ASPHALT COMPACED TO 50mm THICNESS ON A BSE OF 200mm THE
COMPACTED GRANULAR "A". THE REMAINDER OF THE WALKWAY BLOCK SHALL BE FINISHED WITH A 100mm TOPSOIL AND No 1
NURSERY SOD, AND SHALL BE SHAPED WITH A 150mm DEEP SWALE ON EITHER SIDE OF THE WALKWAY SURFACE SO AS TO
PROVIDE POSITIVE DRAINAGE, OR AS SHOWN OTHERWISE. (SEE DETAIL ON SD-4)

418 WALKWAY GATES SHALL BE INSTALLED AT THE STREETLINE END(S) OF ALL WALKWAYS SET BACK 1.0m FROM STREET LINE AS
DETAILS SHOW. MAXIMUM SPACING BETWEEN POSTS SHALL BE 1.5m. WALKWAYS ARE TO BE FENCED ON BOTH SIDES AS
DETAILS SHOW.

4.17  DRIVEWAYS TO BE CONSTRUCTED WITH A MINIMUM OF 50mm HL3 ASPHALT ON A MINIMUM OF 300mm GRANULAR ‘A’ FOR
RESIDENTIAL OR ALTERNATIVE EQUIVALENT MATERIAL AS APPROVED BY THE DIRECTOR OF MUNICIPAL WORKS.

4.18  DRIVEWAY GRADES TO BE A MINIMUM OF 0.5% AND A MAXIMUM OF 7.0%. DRIVEWAY WIDTH TO BE:

RESIDENTIAL COMMERCIAL/INDUSTRIAL

SINGLE —4.0m THROAT WIDTH — 9.0m

DOUBLE - 6.0m CURB RETURN - 6.0m (URBAN)

TRIPLE-(< 50% OF LOT FRONTAGE) CURBS RETURN -8.0 (SEMI-URBAN)

ENTRANCE DETAILS AS PER OPSD 351.010 AND PAVED TO STREETLINE
419 TEMPORARY DEAD END BARRICADE TO BE AS PER OPSD 912.532
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5. SANITARY SEWERS

5.1

52

5.3

5.4

55

56

57

5.8

5.9

5.10

5.12

5.13

514

SANITARY SEWER TO BE LOCATED 1.5m OFF CENTRELINE OF THE ROAD UNLESS NOTED OTHERWISE.

MAXIMUM PIPE DEFLECTION FROM COMBINED LIVE AND DEAD LOADING SHALL NOT EXCEED ANY CSA, OPS OR MANUFACTURERS
RECOMMENDED SPECIFICATIONS. FLEXIBLE PIPE SHALL BE PVC DR35 OR APPROVED EQUIVALENT, WITH RUBBER GASKET TYPE
JOINTS AND SHALL CONFORM TO CSA (B-182.2, 3, 4). RIGID PIPE SHALL BE REINFORCED CONCRETE WITH STRENGTH OF
100N/mm/m CONFORMING TO CSA STANDARD A257 2-M1982 CLASS 100D. PIPE JOINTS ARE TO BE RUBBER GASKET AS PER CSA

STANDARD A257.3.

FLEXIBLE SEWERS SHALL BE CONSTRUCTED WITH BEDDING AND BACKFILL AS PER OPSD 802.010 (GRANULAR "A" FOR BEDDING,
AND COVER MATERIAL TO BE SAND, GRANULAR "A" OR QUARRY SCREENINGS PENDING A REVIEW BY THE ENGINEER). RIGID
SEWERS SHALL BE CONSTRUCTED WITH CLASS "B' BEDDING (GRANULAR "A" MATERIAL) AS PER OPSD 802.030, 802.031 AND
802.032 AS APPLICABLE. MATERIAL MAY BE REPLACED ONLY BY APPROVAL OF THE DIRECTOR OF MUNICIPAL WORKS.

IN WET AREAS, FLEXABLE PIPE MAY BE LAID ON A 10mm CLEAR STONE BED, RIGID PIPE MAY BE LAID ON A 20mm CLEAR STONE
BED. CLEAR STONE MUST BE WRAPPED IN GEOTEXTILE FIBRIC (TERRAFIX 270R OR APPROVED EQUAL).

NO FLEXIBLE PIPE SEWERS WILL BE INSTALLED WITH A DEPTH OF COVER GREATER THAN 6.0m UNLESS SPECIFICALLY APPROVED
BY THE DIRECTOR OF MUNICIPAL WORKS.

TRENCH BACKFILL SHALL BE SELECT NATIVE MATERIAL OR IMPORTED SUBGRADE MATERIAL IF DIRECTED BY THE ENGINEER.

PRECAST MAINTENANCE HOLES SHALL BE IN ACCORDANCE WITH OPSD 701.010 (1200mm). PRECAST MAINTENANCE HOLES
GREATER THAN 5.0m DEEP SHALL BE CONSTRUCTED WITH SAFETY PLATFORM IN ACCORDANCE WITH OPSD 404.020. FRAME AND
COVER SHALL BE IN ACCORDANCE WITH OPSD 401.010 TYPE "A” AND MARKED “SANITARY". STEPS AS PER OPSD 405.010, ARE TO

BE HOLLOW CIRCULAR ALUMINIUM.

MAINTENANCE HOLE TOPS (FRAMES) ARE TO BE SET TO BASE COURSE ASPHALT GRADE, AND THEN ADJUSTED TO FINAL
GRADE WHEN TOP LIFT OF ASPHALT IS PLACED. GRADE AND CROSSFALL ADJUSTMENT SHALL BE MADE USING "THE
ADJUSTABLE" (BIBBY-STE-CROIX C50M-ONT) CONFORMING TO MULLER CANADA A-J633 OR APPROVED EQUIVALENT.

ALL CONNECTIONS TO THE SANITARY MAIN SHALL BE MADE WITH PRE-MANUFACTURED APPROVED TEES.

MAINTENANCE HOLES BENCHING SHALL CONFORM TO OPSD 701.021.

DROP STRUCTURES SHALL CONFORM TO OPSD 1003.01 AND 1003.02. ALTERNATIVELY, AND SUBJECT TO THE APPROVAL OF THE
DIRECTOR OF MUNICIPAL WORKS, CONSIDERATION WILL BE GIVEN TO PRECAST MANHOLES COMPLETE WITH PRECAST DROP

SECTIONS.
THE EXISTING SANITARY FLOWS ARE TO BE MAINTAINED AT ALL TIMES BY A METHOD APPROVED BY THE CITY.

MAINTAINANCE HOLES SHALL BE ABANDONED BY REMOVAL OF THE UPPER SECTIONS (BASE CAN REMAIN).

ABANDONED SANITARY SEWERS SHALL BE FILLED WITH NON-SHRINK FILL, OR REMOVED,

6. SANITARY SERVICE LATERALS

6.1

6.2

8.3

6.4
6.5

6.6

8.7

SANITARY LATERAL CONNECTIONS TO BE LOCATED AS SHOWN UNLESS DIRECTED BY THE ENGINEER.

PIPE TO BE MINIMUM 100mm PVC SDR28, RUBBER GASKET TYPE JOINTS AND SHALL CONEORM TO CS5A (B-182.2, 3, 4) (COLOURED)
FOR A RESIDENTIAL HOUSE, AND MINIMUM 150mm0 PVC SDR28 FOR INDUSTRIAL AND COMMERGCIAL DEVELOPMENTS.

MINIMUM DEPTH OF LATERAL AT PROPERTY LINE SHALL BE 2.4m MEASURED FROM THE SEWER OBVERT TO FINISHED GRQUND
SURFACE ELEVATION UNLESS NOTED OTHERWISE.

MINIMUM PIPE SLOPE TO BE 2.0%, MAXIMUM 8.0% (SEE OPSD 1008.02).
SANITARY LATERAL CONNECTIONS ARE TQO BE EXTENDED 2.0m BEYOND STREETLINE INTO THE LOTS AND PLUGGED.

THE LOCATION OF THE END OF EACH LATERAL ARE TO BE MARKED WITH A 50mm x 100mm WOOD MARKER PAINTED GREEN,
EXTENDING FROM SERVICE INVERT TO 300mm ABOVE PROPOSED FINISHED GROUND LEVEL.

ALL CONNECTIONS TO NEW SANITARY MAINS SHALL BE WITH PRE-MANUFACTURED, APPROVED TEES.
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I 7. STORM SEWERS

7.1

MAXIMUM PIPE DEFLECTION FROM COMBINED LIVE AND DEAD LOADING SHALL NOT EXCEED ANY CSA, OPS OR MANUFACTURERS
RECOMMENDED SPECIFICATION. FLEXIBLE PIPE SHALL BE PVC DR35 OR APPROVED EQUIVALENT, WITH RUBBER GASKET TYPE
JOINTS AND SHALL CONFORM TO CSA (B-182.2, 3, 4). RIGID PIPE SHALL BE REINFORCED CONCRETE WITH A MINIMUM STRENGTH
OF 65N/mm/m CONFORMING TO CSA STANDARD A257.2-M1982 CLASS 650 AND OPSD 807.01. PIPE JOINTS ARE TO BE RUBBER

GASKET AS PER CSA STANDARD A257.3.

ALL STORM LATERALS SHALL BE PLUGGED. THE LOCATION OF THE END OF EACH LATERAL IS TO BE MARKED WITH A 50mm x
100mm WOOD MARKER PAINTED WHITE, EXTENDING FROM SERVICE INVERT TO 300mm ABOVE PROPOSED FINISHED GROUND
LEVEL.

ALL STORM PIPES WITH A DEPTH OF COVER EQUAL TO OR GREATER THAN 6.0m SHALL BE REINFORCED CONCRETE PIPE. ALL
STORM PIPES WITH AN INSIDE DIAMETER GREATER THAN 900mm, IRRESPECTIVE OF DEPTH, SHALL ALSO BE REINFORCED
CONCRETE PIPE.

STORM SEWERS ARE TO BE LOCATED GENERALLY 1.5m OFF CENTRE LINE UNLESS OTHERWISE SPECIFIED.

STORM SEWERS SHALL BE CONSTRUCTED AS PER OPSD 802.030, 802.031 AND 802.032 (AS APPLICABLE) WITH CLASS "B" BEDDING
(GRANULAR "A" MATERIAL) FOR RIGID PIPE AND OPSD 802.010 (GRANULAR “A” TYPE 2 BEDDING AND COVER MATERIAL TO BE
SAND, GRANULAR 'A’ OR QUARRY SCREENINGS PENDING A REVIEW BY THE ENGINEER) FOR FLEXIBLE PIPE, UNLESS APPROVED

OTHERWISE BY THE DIRECTOR OF PUBLIC WORKS.

TRENCH BACKFILL SHALL BE SELECT NATIVE MATERIAL OR IMPORTED SUBGRADE MATERIAL AS PER OPSS 1010, IF DIRECTED BY
THE ENGINEER.

PRECAST MAINTENANCE HOLES SHALL BE 1200mm DIAMETER UNLESS OTHERWISE SPECIFIED, AND SHALL BE IN ACCORDANCE
WITH OPSD 701.010, 701.011, 701.012 AND 701.013. PRECAST MAINTENANCE HOLES GREATER THAN 5.0m DEEP SHALL BE

CONSTRUCTED WITH A SAFETY PLATFORM IN ACCORDANCE WITH OPSD 404.020. FRAME AND COVER SHALL BE IN ACCORDANCE
WITH OPSD 401.010 TYPE "B" AND MARKED “STORM". STEPS AS PER OPSD 405.010, ARE TO BE HOLLOW CIRCULAR ALUMINIUM.

CATCHBASINS TO BE 600mm SQUARE PRECAST CONCRETE TO OPSD 705.010, OR WHERE SPECIFIED, 600mm x 1450mm PRECAST
CONCRETE TO OPSD 705.020. FRAME AND GRATE TO OPSD 400.110. DITCH INLET CATCHBASINS TO BE AS PER OPSD 705.030 OR
703.040, AS SPECIFIED COMPLETE WITH FRAME AND GRATE TO OPSD 403.010. DITCH INLET CATCHBASIN SLOPES ARE TO BE 3:1

UNLESS NOTED OTHERWISE.

PLACE ALL CATCHBASIN LATERALS AT 2% GRADE UNLESS OTHERWISE NOTED. PIPE SIZE IS TO BE A MINIMUM 200mm FOR
SINGLE, 375mm FOR DOUBLE AND TQ BE PVC DR35.

ALL CONNECTIONS TO THE STORM MAIN SHALL BE MADE WITH A STORM MANHOLE OR APPROVED FACTORY TEE CONNECTION AS
PER OPSD 708.010. CATCHBASIN LATERALS CONNECTED TO MANHOLES SHALL HAVE A MAXIMUM INVERT TO INVERT DROP OF

900mm.
MAINTENANCE HOLE BENCHING, SHALL CONFORM TO OPSD 701.021. PIPE SUPPORT AT MANHOLES AND CATCHBASINS ARE TO BE
AS PER OPSD 708.020.

MAINTENANCE HOLE AND CATCHBASIN TOPS ARE TO BE SET TO BASE COURSE ASPHALT GRADE AND THEN ADJUSTED TO FINAL
GRADE WHEN TOP LIFT OF ASPHALT IS PLACED. GRADE AND CROSSFALL ADJUSTMENT SHALL BE MADE USING "THE
ADJUSTABLE" (BIBBY-STE-CROIX C50M-ONT) CONFORMING TO MUELLER CANADA A-J633 OR APPROVED EQUIVALENT.

PRECAST CONCRETE MAINTENANCE HOLE TEES, SHALL CONFORM TO OPSD 707.010.

PRIVATE REAR LOT CATCHBASINS SHALL CONFORM TO ACO DRAIN 620 SERIES POLYESTER POLYMER CONCRETE C/W GRATE
AND TRASH BUCKET.

PLACE 3 m, 100 mm PERFORATED SUBDRAIN CW FILTER SOCK AT 1.0% SLOPE FROM EACH SIDE OF EVERY CATCHBASIN AT
MINIMUM OF 0.15 m BELOW SUB-GRADE UNLESS OTHERWISE SPECIFIED.
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I 8. WATERMAINS

8.1

I 8.3
8.4
l 8.5

8.6

8.7

, 8.8

8.13

8.14

.15

.16

8.17

18

19

WATERMAIN MATERIAL IS TO BE POLYVINYL CHLORIDE, (PVC) CLASS 150 (DR18) OR DUCTILE IRON CLASS 52. TRACER WIRE (#12
TWU) SHALL BE INSTALLED ALONG THE ENTIRE LENGTH OF PVC WATERMAIN, BROUGHT UP AT EACH VALVE BOX, CHAMBER, AND

HYDRANT, AND CONNECTED TO A FLANGE. TAPE IS TO BE USED TO AFFIX THE WIRE TO THE PIPE.

PVC PUSH-ON FITTINGS MEETING AWWA SPECIFICATIONS C-907 AND CSA B137.2, MAY BE USED ON PVC WATERMAIN 150mm -
200mm IN DIAMETER. DUCTILE IRON FITTINGS SHALL BE IN ACCORDANCE WITH AWWA C153 OR AWWA C110. MECHANICAL JOINTS

SHALL CONFORM TO AWWA C111.
ALL MECHANICAL JOINT FITTINGS SHALL HAVE SACRIFICIAL ANODES "PROTECTO CAPS" INSTALLED ON EVERY BOLT.

WA TERMAIN TO BE LOCATED AS SHOWN ON THE CONTRACT DRAWINGS.
THE MINIMUM HORIZONTAL SEPARATION BETWEEN THE WATERMAIN AND THE SANITARY/STORM SEWER IS TO BE 2.5m.

A MINIMUM OF 0.5m VERTICAL CLEARANCE BETWEEN THE WATERMAIN AND ALL UTILITIES MUST BE KEPT WHILE STILL
MAINTAINING A MINIMUM DEPTH OF COVER AT ALL TIMES.

WATERMAINS SHALL BE INSTALLED WITH A MINIMUM COVER OF 1.7m OVER THE MAINS. 75mm OF STYROFOAM H160 OR
APPROVED EQUAL INSULATION TO BE PROVIDED TO PROTECT WATERMAIN AT ALL STORM AND CB LEAD CROSSINGS WITHIN

300mm FREE TO FACE.
THE CONTRACTOR SHALL INFORM THE CITY OF ORILLIA NO LESS THAN 48 HOURS IN ADVANCE OF COMMENCING WORK.

WATERMAIN SHALL BE CONSTRUCTED WITH BEDDINGS AS PER OPSD 802.010 (GRANULAR 'A'" EMBEDMENT MATERIAL) FOR
FLEXIBLE PIPES AND OPSD 802.030 OR 802.031 CLASS 'B' (GRANULAR "A" BEDDING) FOR RIGID PIPE UNLESS OTHERWISE
APPROVED BY THE DIRECTOR OF MUNICIPAL WORKS. COVER MATERIAL TO BE SAND, GRANULAR ‘A’ OR QUARRY SCREENINGS

PENDING A REVIEW BY THE ENGINEER.

COPPER AND POLYETHYLENE SERVICES 18mm - 50mm IN DIAMETER SHALL BE EMBEDDED IN SAND 100mm ABOVE AND BELOW
TO CONFORM TO OPSS 1004.05.05.

ALL FILL AREAS SHALL BE FILLED TO SUB-GRADE PRIOR TO INSTALLATION. FILL AREAS SHALL BE COMPACTED TO A MINIMUM OF
95% STANDARD PROCTOR DENSITY PRIOR TO THE INSTALLATION OF THE WATERMAIN.

WHERE THE WATERMAIN ELEVATION EXCEEDS THE ELEVATION OF ANY OTHER UTILITY/SERVICE AND WHERE THE VERTICAL

SEPARATION BETWEEN THE WATERMAIN AND WHERE THE OTHER SERVICE EXCEEDS THE HORIZONTAL SEPARATION, THE
WATERMAIN SHALL BE RESTRAINED.

PIPE DEFLECTION SHOULD BE USED WHEREVER POSSIBLE TO MINIMIZE THE USE OF BENDS. WHEREVER IT IS NECESSARY TO
DEFLECT FROM A STRAIGHT LINE, EITHER IN THE VERTICAL OR HORIZONTAL PLANE, THE AMOUNT OF DEFLECTION SHALL NOT

EXCEED THE MANUFACTURER'S SPECIFICATIONS.

CONCRETE THRUST BLOCKS ARE TO BE INSTALLED AT ALL TEES, BENDS, HYDRANTS, ENDS OF MAINS AND CONNECTIONS
100mm AND LARGER AS PER OPSD 1103.010 AND 1103.020

AT ALL THRUST BLOCK LOCATION IN FILL AREAS, ALL SEGMENTS OF THE FITTING AND THE WATERMAIN SHALL BE TIED USING
EMCO UNDERGROUND BELL JOINT CLAMPS OR EQUIVALENT, OR TIE-RODS INSTALLED IN ACCORDANCE WITH THE
MANUFACTURER'S INSTRUCTIONS. WHERE THE DEFLECTION ANGLE AT THE THRUST BLOCK IS MORE THAN 45', ADDITIONAL TIE-
ROD ASSEMBLIES SHALL BE INSTALLED FOR AT LEAST 10m AT EACH SIDE OF THE THRUST BLOCK. IMPORTED GRANULAR FILL
(GRANULAR "B" OR EQUIVALENT) IS TO BE USED BEHIND THE THRUST BLOCK AND FOR A MINIMUM DISTANCE OF 2m ON EACH
SIDE OF THE THRUST BLOCK. THE IMPORTED GRANULAR FILL IS TO BE COMPACTED TO A MINIMUM OF 100% STANDARD
PROCTOR MAXIMUM DRY DENSITY. PRIOR TO CONSTRUCTION OF THE THRUST BLOCKS, THE CONTRACTOR SHALL OBTAIN THE
WRITTEN APPROVAL FOR THE BACKFILL FROM A QUALIFIED GEOTECHNICAL ENGINEER. TIE-RODS AND CLAMPS SHALL BE GIVEN

TWOQ COATS OF BITUMASTIC PAINT.
FIRE HYDRANTS TO BE CANADA VALVE OR AKV MODEL 2780, CONFORMING TO OPSD 1105.D10 C/W 115mm [.D. PUMPER NOZZLE

AND CHAINS. HYDRANT TEES TO BE ANCHOR STYLE WITH ADJUSTABLE FLANGE. DRAIN HOLES SHALL BE PLUGGED. HYDRANT
BARRELS ARE TO BE PAINTED RED, BONNETS AND PORT CAPS TO BE PAINTED WITH PRIMER, PRIVATE HYDRANTS TO BE PAINTED

YELLOW.

HYDRANT FLANGE ELEVATIONS SHALL BE SET AT A GRADE THAT WILL GIVE A FLANGE ELEVATION OF 50mm - 100mm ABOVE THE
FINAL GRADE.

HYDRANTS SHALL BE LOCATED A MINIMUM OF 1.0m FROM THE EDGE OF DRIVEWAYS, RCADWAYS, UTILITIES, OR OTHER ABOVE
GRADE OBSTACLES.

HYDRANTS SHALL BE INSTALLED ON ALL DEAD-END WATERMAINS. AT THE DISCRETION OF THE CITY OF ORILLIA'S
REFRESENTATIVE, A 50mm BLOW-OFF MAY BE UTILIZED INSTEAD OF A HYDRANT.

THE CORPORATION OF THE ENGINEERING DESIGN STANDARDS
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8. WATERMAINS (cont.)
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8.21
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’ 8.23

[ 8.24

ALL VALVES ARE TO BE RESILIENT SEAT GATE VALVES COMPLETE WITH SLIDER TYPE VALVE BOX. VALVES SHALL BE LOCATED AT
INTERSECTIONS IN THE BOULEVARD BEHIND THE CURB RADIUS (UNLESS OTHERWISE SHOWN).

VALVES IN EXCESS OF 1.7m IN DEPTH SHALL REQUIRE A VALVE STEM EXTENSION.

THE OPERATION OF FIRE HYDRANTS AND/OR VALVES ON POTABLE WATER BY OTHER THAN MUNICIPAL WORKS DEPARTMENTS IS
PROHIBITED.

THE CONTRACTOR IS RESPONSIBLE FOR ALL TIE-INS INCLUDING MATERIALS, EXCAVATION AND BACKFILL AS REQUIRED TO
FACILITATE THE SWABBING AND TESTING OF THE NEW WATERMAINS UNDER THE SUPERVISION OF THE CITY OF ORILLIA. ONE
INITIAL TIE-IN COMPLETE WITH CONTROL VALVE MAY BE INSTALLED IN PLACE OF A BY-PASS COMPLETE WITH CHECK VALVE AND

SHUT OFF.

THE CONTRACTOR WILL SWAB, PRESSURE TEST, CHLORINATE AND FLUSH THE NEW WATERMAINS. ANY SWABBING, PRESSURE
TESTING, CHLORINATING AND FLUSHING BEYOND THE INITIAL PROCEDURE WILL BE THE CONTRACTORS RESPONSIBILITY.
PRESSURE TEST WATERMAINS TO 1035kPa (150psi) FOR TWO HOURS, WITHOUT PRESSURE DROP. WATERMAINS ARE TO BE
SWABBED AND CHLORINATED BY THE CONTRACTOR, UNDER THE SUPERVISION OF THE ENGINEER. UPON SUCCESSFUL TEST
RESULTS OF THE CONTRACTORS INSTALLED SYSTEM, THE TEMPORARY BYPASSES ARE TO BE REMOVED. CHLORINATE AT
50mg/L CONCENTRATION FOR 24 HOURS. COLLECT SAMPLES FOR BACTERIOLOGICAL TESTING. SAMPLES ARE TO BE COLLECTED
BY A "CERTIFIED OPERATOR". ALL PRIVATE SIDE WATERMAIN DESIGNATED AS FIRELINE AND/OR COMBINATION DOMESTIC AND
FIRELINE SHALL BE TESTED IN CONJUNCTION WITH 1897 O.B.C. ARTICLE 7.2.11.1 WHICH REFERENCES NFPA 24.

| 8. WATER SERVICES

9.1

9.2

| e

ALL RESIDENTIAL SERVICE FITTINGS SHALL BE COMPRESSION COPPER CONNECTIONS. DOUBLE BOLT AND BROAD BAND
STAINLESS STEEL SERVICE SADDLES TO BE USED ON PVC WATERMAINS FOR TAPPING 19mm - 52mm, AND ON DUCTILE IRON

WATERMAINS FOR TAPPING 38mm - 52mm.

ALL DOMESTIC CONNECTIONS SHALL BE A MINIMUM OF 19mm IN DIAMETER, TYPE ‘K" SOFT COPPER TUBING, MUNICIPEX POLY
TUBING, OR APPROVED EQUIVALENT.

A MINIMUM HORIZONTAL SEPARATION OF 2.5m SHALL BE MAINTAINED BETWEEN WATER AND SEWER SERVICE LATERALS, UNLESS
SHOWN OTHERWISE.

THE MINIMUM DEPTH OF COVER IS 1.7m.

WATER SERVICES SHALL BE INSTALLED TO AVOID DRIVEWAY APPROACHES.,

SERVICE BOXES SHALL BE LOCATED ON THE STREET LINE IN RESIDENTIAL AREAS (REFER TO DETAIL ON SD-2).
NO COUPLINGS WILL BE ALLOWED BETWEEN THE CURB STOP AND MAIN STOP.

SERVICE TAPPINGS OFF AN EXISTING CHARGED WATERMAIN MAY ONLY BE DONE BY THE CITY OF ORILLIA AT THE OWNERS
EXPENSE.

ALL SERVICE CONNECTIONS TO PVC WATERMAINS MUST USE APPROVED SADDLES. DIRECT TAPS ARE NOT PERMITTED.

INSULATE WATER SERVICES AT UTILITY CROSSINGS WITH STYROFOAM HI-40 INSULATION WHERE 0.5m SEPARATION CANNOT BE
MAINTAINED. (REFER TO DETAIL ON DWG SD-3)

SERVICE TAPPINGS SHALL BE PLACED AT A MINIMUM SEPARATION OF 1.0m AND A MINIMUM OF 0.6m FROM JOINTS.

THE CORPORATION OF THE ENGINEERING DESIGN STANDARDS
RESIDENTIAL DEVELOPMENT

CITY OF ORILLIA WATER (cont.)

DEPARTMENT OF
PLANNING & DEVELOPMENT

DATE: AUGUST2011 | SCALE: NTS SECTION:

DRAWN: GH/ic 8&9




MATERIAL

Combination Air Release and

Vacuum Valve

Valve Boxes (grass surface)

Valve Boxes (asphalt surface)

HYDRANTS
Fire Hydrant

MISCELLANEOUS
Restraining Glands (DI)

Restraint Device (PVC)

Cathodic Protection (nuts and

caps)

Metallic CautionTape

Tracer Wire (Open Trench)

Tracer Wire (Directicnal Drill)

Tie Rods (19mm)

Revised: Dec 1-11

FEATURES
F.ILP. Thread x F.L.LP. Thread (Ball type).

130mm cover

extension 300mm (12)

extension 450mm (18)

screw or slider type, upper/lower section.

MVB Composite Valve Box

Open left. Cap chains or cables. 1.98m (6%
ft) Trench Hydrant Red. Bonnet & caps to
have primary base coat paint only (not the
epoxy top coat), post type dry barrel,
compression shutoff with ball valve closing with
flow. M.J. elbow, 130mm or 115mm valve
ball, 2 CSA standard hose connections (62mm
nominal) 1 CSA pumper connection 445",
breakaway flange, plugged.

Colour code black for Ductile Iron use.

Colour code primer for PVC and uses as per
manufacturer recommendation.

99.9% high grade zinc, steel core, coated with
low resistant depolarizing material, 175 grams
ASTM B-418-73-type Il. :
Sac washers and nuts required on every othe
bolt or restraining rod.

Mylar marking tape c/w metallic backing:
Lineguard type 2 max bury of 150mm.
"Caution Watermain" colour code orange.

#12 TWU stranded copper.

Approved wire for trenchless drilling and pulling
operations

Copperhead directional drill wire or approved
equal

Galvanized or Painted with Bituminous Paint
c/w sac washers, nuts and caps, wrapped with
Denso product

MANUFACTURER

Golden Anderson
Ind. Inc., Cla-val
Val-matic, Apco, A.R.I.

Bibby, Concord,
Domestic Foundry

Mueller Canada

Mueller

B50-B24

AV.K. Model 2780
D-67-M Concord
Premier

Canada Valve Century

EBBA Iron,
Magotteaux,
Canada Pipe, Romac

EBBA Iron, Concord,
Clow, Romac, Tyler
Union (TUF GRIP).

Protecto Caps,
(Maple Agencies),
Duratron.

Lineguard Min
Systems,

Heath Survey
Consultants,

Enviro Supply.

Electrical Suppliers,
Canada Wire, Phillips,
Pirrelli,

Maple, Bushart.

Copperhead Industries

N/A

Page 2 of 3















TYPICAL CONSULTING ENGINEER’S “RETAINER LETTER"”

(Engineer's Letterhead)

Municipality

Address,

Attention: Name, Manager of Development

Dear Sirs,

1. Retainer

This will confirm that our firm has been retained by (name of company) to act as consulting engineers
for the (name of project).

2. Engineering Provisions

[n submitting this lstter, we confirm that we have read the engineering provisions of the City of Orillia for
developments attached hereto as Schedule "E-1" and can confirm that the writer is experienced in the
field of municipal engineering services.

3. Terms of Retainer

The terms of our retainer with the (name of company) are as follows:

a) Plans and Specifications — Prepare plans and specifications for the construction of all storm,
water and sanitary services and general lot grading... stc.

b)  Cost Estimates — Prepare cost estimates for the services to be constructed from the engineering
drawings.

¢)  Approvals — Obtain all necessary approvals to construct.

d)  Coordination — Coordinate the installation of services to avoid conflicts with regards to telephone,
cable T.V,, underground hydro, electrical services, as well as any other services shown on the
engineering drawings.

g)  Composite Utility Plan — Prepare a "composite Utility Plan” for the above services.

f) On-Site Inspections — Perform all on-site inspections for municipal and internal servicing and
provide general supervisicn during construction.

g}  Certification — Certify that the construction of the municipal and internal servicing is in accordance
with the accepted design drawings and specifications.

h)  As Constructed Drawings — Submit certified “as constructed” drawings after acceptance of the
municipal and internal services.

i) Change in Retainer — If, at any time during the project:

i} the terms of our retainer are changed by our client, or
i) if we become aware that we will not be able to give post-construction certification, we will
notify you within 24 hours
Yours truly,

(Subdivider's Engineer)

CC:

City Solicitor — (for the project)
City Planner — (for the project)

NOTES TO THE ABOVE:

1.

The consulting engineer’s letter must SPECIFICALLY MENTION those services which the
person is providing, i.e. Design, inspection, approval, etc.
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