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INTRODUCTION

The Town of Wasaga Beach Engineering Standards are intended for use as a guide for
subdivision, capital works and site plan design, to establish a uniform criteria of
minimum standards and to improve the processing of engineering design submissions
for development and capital related works. Changes to these standards, which improve
or maintain the quality of the design will be considered for acceptance subject to the
approval of the Town's Engineer, which may be based on discussions with the Director
of Public Works and/or the Director of Planning and Economic Initiatives.

It is understood that these standards may be referred to as a schedule in a subdivision
agreement and that the current revision of the standards are then considered to be part
of the agreement.

All proposed construction products and materials shall be CSA certified and in
accordance with the Town approved materials list as amended from time to time.

Throughout this document, the term “Town Engineer” shall mean the Manager of
Engineering Services and/or his/her designate.
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1.2

TOWN OF WASAGA BEACH ENGINEERING STANDARDS

1. DESIGN SUBMISSION REQUIREMENTS

General

Ontario Provincial Standard Specifications and Drawings shall apply together
with the following information.

Subdivision and capital servicing designs prepared by the Developer's and/or the
Town’s Consulting Engineer are reviewed by the Town's Engineers and by staff
of the Public Works Department as applicable. The review procedure is set out
below. Incomplete submissions that do not address all aspects of the draft
conditions or Engineering Standards will be returned with a request to complete
the documentation.

Submissions must be complete and a full set of design drawings and reports
required for the design in order to be accepted. Incomplete submissions will be
returned to the applicant without comment.

The Planning Department will circulate one (1) hard copy and a complete digital
set of each full development application submission to the Town Engineer for
review. The Town Engineer will review the design drawings with the Fire
Department and Public Works (Operations and Parks) as applicable.

The Planning Department shall also be responsible for circulating all design
submissions directly to the Nottawasaga Valley Conservation Authority (NVCA)
as well as any / all other agencies from which the application requires approval.

First Submission / Draft Plan Application Submission_ (Stage 1 of
Development Engineering Review)

For Planning Applications including Official Plan Amendment, Zoning By-Law
Amendment and related applications, up to and including Draft Plan Approval, a
copy of the General Site Servicing Plan shall be submitted for approval in
principal before submission of detailed drawings. The plan shall indicate the
proposed locations of street lighting, roads, sidewalks, and walkways, as well as
watermains and storm and sanitary sewers and associated appurtenances. All
locations must be established and resolved by the Developer's Engineer in
conjunction with the utility companies and in accordance with the locations on the
typical cross-sections.

Bell cables and terminals, hydro wires and transformers and coaxial television /
communication cables and natural gas services shall be dealt with by those
respective utilities under separate agreements.

The following documents shall be submitted to the Town Planning Department
for circulation:

Town of Wasaga Beach April 2021
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- A minimum of two (2) sets of the "Draft" Plan of Subdivision, General Site
Servicing Plan, Functional Servicing Report, Preliminary Stormwater
Management Report and calculations requiring acceptance.

- A minimum of two (2) sets of all documents attachments as detailed below
in Section 1.4.

- A covering letter to itemize and address any previous discussion or
submission comments

In addition to the above, as outlined in the Town’s Engineering Review Fee
Policy, the first deposit of the total engineering review fee (i.e. 25% of the total
fee) is required with the first submission for any development application. In
order to establish and estimated total review fee, the applicant shall provide a
benchmark estimated cost of construction prior to the first submission, such that
Engineering staff can estimate the fee amount. The 25% deposit for the fee may
then be provided along with the first submission. This process is to be explained
to the applicant at the Pre-consultation stage. Should the 25% deposit not be
provided with the first submission (e.g. the benchmark estimated cost of
construction was not received ahead of the first submission), then the
engineering comments generated through review of the first submission will not
be circulated to the applicant until the fee has been received.

1.3 Second and Subsequent Submissions / Detailed Design (Stage 2 of
Development Engineering Review)

It is recommended that the applicant attend a pre-submission meeting with
Engineering staff prior to any subsequent submissions to ensure understanding
of previous comments.

All detailed design submissions shall include the following:

- A minimum of two (2) hard copies and one digital copy of complete sets of
detailed design drawings and calculations, submitted to the Town
Planning Department for circulation. One copy of the full-sized design
drawing sets is to be bound and rolled for circulation by the Planning
Department to the Town’s Engineer. The second hard copy set of
drawings are to be individually folded for Planning Department filing.
Following completion of Town review, one digital copy of marked up
drawings will be returned to the Developer's Consulting Engineer, if
revisions are necessary, with comments marked in red.

- A covering letter from the developer’s representative shall be submitted
itemizing and identifying how each of the municipal comments from the
previous submission has been addressed.

- The above procedure shall be repeated as necessary until approval of the
engineering drawings and calculations has been received. It is anticipated

Town of Wasaga Beach April 2021
Engineering Standards Page 3



that acceptance of the design drawings should be achieved by the third
submission.  Additional submissions will require further Engineering
Review Fees and application approval within two (2) submissions will
recognize a reduction in Fees in accordance with the Engineering Review
Fee Policy.

A digital copy of all drawings in vector-based Adobe Acrobat (.pdf) and
AutoCAD (.dwg) format acceptable to the Town shall be provided on CD
with the final design submission.

A submission to the Ministry of the Environment, Conservation and Parks
will not be endorsed by the Town until the Drawings have been reviewed
and deemed acceptable by the Town Engineer and the Director of Public
Works.

1.4 Reports and Drawings / Plans

Detailed design submissions are to be accompanied by a minimum of two (2)
copies of any supporting documentation required for the completeness of the
design. Such documentation is to include (as applicable), but shall not be limited
to, copies of the following reports unless waived by the Town Engineer:

Aggregate Potential Assessment and/or Aggregate License Compatibility
Assessment

Aggregate Studies related to/and in compliance with the requirements of
the MNR license for new/expansion to existing pits and quarries
Archaeological Reports

Composite Utility Plan(s)

Contamination Management Plan

D4 Assessment

Energy Analysis

Environmental Impact Study

Functional Servicing Report

Geotechnical/Soil Stability Report

Golf Course Errant Ball Spray Analysis

Hydrogeological Study / Hydrology Study or Water Budget
Infrastructure Design Report

Lighting lllumination Study/Plan

Lot Grading Plan

Master Fire Plan

Master Servicing Study / Servicing Options Report

Natural Hazards Study / Coastal Engineering Study
Plans/Profiles of Internal Roadways (if necessary)

Parks Plans

Noise/Vibration Impact Analysis

Odour/Dust/Nuisance Impact Analysis

Operations and Maintenance Manual

Parking Report/Analysis

Shadow Analysis

Town of Wasaga Beach April 2021
Engineering Standards Page 4



. Site Servicing Plan

. Source Water Protection Land Use Questionnaire

. Stormwater Management Report

. Town Drinking Water Permit Approvals

. Traffic Impact Study

. Water Conservation Report

. Watershed/Sub-watershed Study

. Well Interference Study

. Wellhead Protection Area — Risk Assessment Report or Risk

Management Plan
. Wind Study
. Wind Turbine Impact Study

The relevant studies that are applicable to each application shall be confirmed
through the Pre-consultation process, which is managed through the Town
Planning Department.

The following provides brief details of the requirements for typical application
reports:

- Functional Servicing Report (FSR) must at minimum address the
proposed servicing of the development. Specifically, detail with regard to
water, sanitary sewer and stormwater management (SWM) will need to be
addressed with regard to the overall site and how existing municipal
servicing and utilities will be utilized. Confirmation will be required that the
existing municipal services are sufficiently sized to accommodate the
proposed development. Calculations to support the design of the supply
and distribution works including main sizes, fire flows and anticipated
flows from domestic and other users. This will be compared and verified
in the Town’s water distribution system model. Any proposed phasing of
the development should be addressed in this report, outlining timing of
works and any triggers for works. Depending on the complexity of the
proposed development, a Functional Servicing Brief (FSB) may be
acceptable as the minimum amount of technical reporting required for any
development application, at the discretion of the Town Engineer. The FSB
shall generally describe the same details as an FSR, but would not require
full modelling analysis. Additionally, the FSB may combine / include the
general details outlined for the following reports.

- Geotechnical / Soils Report by a qualified Geotechnical Consultant
identifying site soil conditions, seasonal high groundwater table and
stipulating that cathodic protection is required for watermains and
appurtenances. Recommendations must be provided for pipe bedding
and backfill materials, foundations, retaining walls, slope stabilization
including stormwater management ponds and road sub-base as well as
design criteria of the road base and surface materials if conditions dictate
requirements for greater than the minimum specified in Section 2.0
Roadways.
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- Stormwater Management (SWM) Report addressing methods of
stormwater runoff quality, quantity, siltation and erosion control. The
potential use of Low Impact Development (LID) methods are also to be
reviewed and recommended as applicable in the SWM Report. Reference
shall be made to the MECP Low Impact Development Stormwater
Management Guidance Manual (still in DRAFT at the time of this Standard
being approved), as well as the Conservation Authority documents
referenced in this Manual.

- Traffic Impact Study will be required where new development or
expansion of existing development will generate more than 50 trips during
the peak hour; i.e., 50 dwelling units or an office complex of approximately
1,850 square metres. The report shall assess the impact of the
development on the transportation system and identify improvements that
may be required as a result of the development for a minimum 10-year
horizon, depending on anticipated duration of full build-out. Horizons
should reflect full build-out of the development and 5 and 10 years
beyond. Interim horizons should also be considered to coincide with
phases of development should road system improvements be warranted.
For developments generating less than 50 trips per hour, a Traffic Impact
Brief should be prepared to confirm the volume of traffic to be generated
and review the site access operations, which may form part of the FSR.

- Sanitary and Storm Sewer Calculations on standard design sheets
bound with engineering drawing set to be included. (To be included in the
FSR, but must also form part of the design drawing set.)

- Tree Inventory / Preservation, Compensation and Landscaping
Report prepared by a qualified professional. (Certified Arborist and/or
Landscape Architect OALA as applicable.)

- Acoustic/Noise Report identifying existing and development noise
sources and demonstrating how mitigating measures will be implemented
to conform to MOE Guidelines and to the satisfaction of the Town
Engineer.

- Lighting Intensity Report / Plan demonstrating no site plan impact at
property line for private development and verifying adequate levels of
illumination for all roads with dark sky compliant lighting. The Lighting
Report / Plan will be a requirement in the detailed design stage of
development and will not be a requirement for Draft Plan approval.

15 Engineering Design Drawings

Engineering drawings shall be in AutoCAD format and shall consist of the
following:

Cover Sheet
- General Notes (per Std. Drawing No. 1)

Town of Wasaga Beach April 2021
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- Draft Plan of Subdivision

- General Site Servicing Plan (including external works where applicable)

- Sanitary Drainage Area Plan (including external drainage plan where
applicable)

- Storm Drainage Area Plan (including Pre-Development and Post-
development Drainage Area Plans showing external drainage where
applicable)

- Sanitary and Storm Sewer Pipe sizing calculations sheets

- Lot Grading and Drainage Plan

- Siltation and Erosion Control Plan

- Tree Preservation, Compensation and Landscaping Plans

- Overall Comprehensive Plan of Easements

- Plan and Profile drawings of all streets, easements and external works

- Detail Sheets including standard and special details together with material
and construction specifications

- Pavement Markings and Signage Plans

- Composite Utility Plan

- Lighting Design Plan

- Other Plans as required

All drawings must be in AutoCAD format acceptable to the Town and shall be
stamped, signed and dated by a Professional Engineer. The digital submission
of design drawings shall be in vector-based pdf file format.

The following standards shall be adhered to in preparation of these drawings.

(@)  All profiles must be shown to the geodetic datum that is noted on each
drawing;

(b) In general, East-West streets shall have zero chainage at their Westerly
limits and North-South streets shall have zero chainage at their Southerly
limits. Chainage on a plan-profile shall increase from left to right;

(© Drawings shall be metric size A1 (594 mm x 841 mm);

(d)  Scales for drawings shall be as follows:

General Layout Plan 1:1,000
Plan Profile Drawings/Horizontal (Reconstruction) 1:250 or 1:500
Vertical 1:50

Scales shall be shown on all drawings;
(e)  The intersection of centrelines of streets shall be used as zero chainage;
4] When the plan must be broken because of curvature, etc., the profile shall
be broken as well, so that as far as possible, chainage points in plan and

profile will coincide vertically;

()  The drawings shall show clearly:

Town of Wasaga Beach April 2021
Engineering Standards Page 7



(h)

(i)

(i)

1 centreline chainage every 20 m max.;

2. existing and proposed centreline elevations every 20 m max.;

3. all vertical and horizontal curve data;

4 gutter grades at all intersections, bends and cul-de-sacs (min grade
0.5%)

5 all street names in larger font and bold;

6. all lot lines and numbers per registered plan of subdivision;

7. north arrows pointing towards the top or right of page;

8 Geodetic Bench Mark locations (brass tablets)

9. Town's name in lower right corner;

10.  up-to-date revisions block;

11. ditch/swale and berm details, profiles and cross-sections;

12.  overall storm and sanitary drainage area and sub-area boundaries;

13. lot grading, complete with underside of footing, basement floor, top
of foundation wall, first floor elevations and lot corner elevations
existing and proposed, recommended seasonal high ground water
table

14. sewer sizes, lengths, grades, inverts, structures, hydraulic grade
lines, material type and classes on plan/profiles;

15. where possible, avoid placing structures in driveways

16. general note information should include the information provided in
Std. Dwg. No. 1 as a minimum.

17.  all existing and proposed utilities;

18.  all limits of construction and phasing;

19. all easements and appropriate labels;

20. any special design information not covered by standard drawings.

21. Key plan on each drawing;

The Developer's Engineer shall add their professional engineer's seal,
signed and dated, to all submitted drawings;

All drawings shall include a blank / empty box location within the title block
for the Town to stamp “Accepted for Construction”, near the stamp of the
signing engineer / architect. On the cover sheet / index, staff will affix the
stamp at the bottom right hand corner such that the stamp may be visible
when drawings are folded or rolled.

The Town Engineer shall be consulted as to the manner of showing
information not set out in the above requirements.

The following minimum information shall be provided for Lot Grading design drawings:

1.

Ok wn

Design elevations of the lot grades for all lot corners and grade change
locations for the entire plan of subdivision.

Soak away pits / LID features (if applicable).

Invert and Top of Grate elevations of all and rear lot catch basins.

Grading arrows.

Invert elevations of all ditches at 20 metres intervals.
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1.6 Acceptance of Originals

When all outstanding comments have been addressed, the electronic and two (2)
bound hard copies of drawings shall be submitted to the Town Planning
Department to circulate to the Town Engineer for the design to be “Accepted for
Construction”.  All drawings must be sealed and signed by the Developer's
Engineer.

As an alternative of submitting final design drawings in hard copy format, at the
discretion of the Town Engineer, the final drawings may be submitted in digital,
vector-based Adobe Acrobat (pdf) format only for the Town to stamp, sign and
date the drawings “Accepted for Construction” digitally. The digital drawings may
be “batch stamped” for all drawings in the same location within the title block as
described in Section 1.6.2 above. In this case, the digitally stamped drawings
would be provided to the Developer's consultant upon execution of the
development agreement (as applicable), which requires provision of securities,
all fees paid by the Developer, insurance, etc. all in accordance with the
agreement.  Following circulation of the digitally stamped drawings, the
Developer’s consultant shall print and provide to the Town two bound hard
copies of the stamped drawings for the Town’s files (i.e. one for Planning
Department and one for Engineering).

The final submission digital files shall be provided to the Town in vector-based
Adobe Acrobat (.pdf) as well as AutoCAD (.dwg) format, on one (1)USB thumb
drive. The drive is to include a labelling transmittal identifying the description,
developer's name, file name and date delivered. A self-extracting Zip file (.exe
file) may be used to perform file compression if required. It is the Developer's
responsibility to ensure that all drawing changes occurring throughout the
approvals process are incorporated into the digital submission.

1.7 Other Development Approvals

A copy of all other approvals that may be required for the development shall be
submitted to the Town Planning Department. This may include, but not be
limited to, the approvals received from the following authorities: Ministry of the
Environment, Conservation and Parks, Ministry of Transportation, Ministry of
Natural Resources and Forestry, the Nottawasaga Valley Conservation Authority,
and the County of Simcoe.

1.8 Record Drawings

Individual Service Record Sheets

Prior to issuance of the Certificate of Substantial Completion (Basic Services) — a
requirement for issuance of Building Permits, sewer and water service record
sheets (SRS) for each lot must be forwarded to the Town Engineer digitally for
review and comment. Each sheet must clearly identify the registered plan
number, lot number, roll number and municipal street address together with the
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services pipe material type, size, invert elevations and location swing tied to
acceptable permanent structures and appurtenances such as property bars,
maintenance holes, catch basins and gate valves. In addition to swing ties to the
water service curbstop (CS) and distance from CS to sanitary sewer cleanout
(CO), the SRS shall also provide the distance from the upstream and
downstream sanitary MHs to the sanitary service tee. Please see Appendix | for
a Water and Sewer Service Record Sheet template.

Upon final review and acceptance of all SRS by the Town Engineer, the
Developer’s consultant shall submit one hard copy and one digital copy of all
SRS for that phase. The digital SRS shall be provided in vector-based Adobe
.pdf format as individual files for each lot / property. The digital filename provided
by the consultant shall be based on the fifteen (15) digit “lot roll number.pdf’; for
example: 436400000000000.pdf. In the event that the individual lot roll numbers
are not yet available on the County of Simcoe’s website for interactive mapping,
then each individual SRS digital file shall be named “block#-lot#.pdf” in
accordance with lot reference on the registered M-plan / Site Plan / R-plan as
applicable.

The final sheets that are accepted by the Town Engineer will be forwarded to the
Town's Building Department as well as interdepartmental circulation for
uploading to the Town’s GIS mapping.

Construction Record Drawings

Prior to the issuance of the Certificate of Substantial Completion (Full Services) —
a requirement for Occupancy Permits, "Record" drawings must be provided to
and accepted by the Town Engineer.

Revisions must be made to the drawings to reflect any changes to the line and/or
grade of the roadways and services, and incorporate all the grading modifications
resulting from final lot grading. All valves, terminations, bends, reducers, tees
and crosses shall be properly tied into fixed reference points.

If any revisions are required, one set of redlined drawings will be returned to the
Developer's Engineer.

When all revisions and/or corrections have been made a complete hard copy set
of "Record" drawings shall be submitted to the Town Engineer for review and
approval. After a final review by the Public Works Department and the Town
Engineer, one (1) complete hard copy set as well as one (1) digital copy CD shall
be submitted to the Town Engineer. The USB thumb drive shall contain digital
copies of the Record Drawings in vector-based Adobe Acrobat (.pdf) and current
AutoCAD (.dwg) format complete with the pen style (.ctb) file.

The one (1) hard copy and one USB thumb drive shall be provided to the Public
Works Department / Town Engineer for their record.

Final “Record” drawings shall be geo-spatially referenced with the Town’s GIS
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coordinates (i.e.: NAD83 / UTM Zone 17N).

Final “

Record” drawings submitted in ACAD Format shall have consistent layer

naming and irrelevant drafting layers removed. “Record” drawings shall not
require any cross referenced external drawings.

The "Record" drawings shall be consistent with drafting requirements and include
at a minimum the following information:

Road System

1.

2.

Storm

Final elevations of centre line of roadway every 20 metres.
Revised horizontal curve information.

Any additional information that has been required for construction after
acceptance of the engineering drawings.

Revised construction benchmarks located in permanent locations
throughout the development such as on fire hydrants and/or other
permanent structures at sufficient intervals.

A minimum of one (1) Geodetic Bench Mark must be provided within each
development, at the Town’s discretion, and consist of a brass plaque
embedded in concrete (or an alternative permanent marker approved by
the Town). Bench Marks shall be in an area that is sufficient to support a
tripod with a GPS receiver, has a clear view of the sky (e.g. minimal trees,
buildings, topography, or other obstructions that might cause disruption to
multipath of the GPS signal), has no above ground utility lines immediately
overhead that might interfere with GPS signals, is on municipal property
and is relatively secure and safe.. Geodetic Bench Marks shall be 1st and
3rd order for vertical and horizontal control respectively and shall be
included on both the design and the Record drawings.

System

1.

Length, diameter, type of material, gradient and invert elevations shall be
provided for all storm sewers.

Invert and top of frame and grate elevations of all storm Maintenance
holes and catchbasins.

Revised gradients of all storm sewers along with as-constructed distances
between Maintenance holes.

Any additional information that has been required for construction after
acceptance of the engineering drawings.
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Sanitary System

1. Length, diameter, type of material, gradient and invert elevations shall be
provided for all sanitary sewers.

2. Invert and top of frame and cover elevations of all sanitary Maintenance
holes.
3. Revised gradients of all sanitary sewers along with as-constructed

distances between Maintenance holes.

4. Any additional information that has been required for construction after
acceptance of the engineering drawing.

Water System

1. Elevations of top of watermain every 20 metres and at deflection points.
2. Diameter and type of material for all watermains.
3. Location by measurement of valves, bends, restrainers and terminations

by swing ties to permanent structures.
4, Locations of cathodic protection / anodes.

5. Any additional information that has been required for construction after
approval of the engineering drawing.

6. Top of nut elevation for all Fire Hydrants.

Overall Comprehensive Plan of Easements

1. All easements and as may be required for the installation and supply of
services to the development and maintenance of any existing services
which are known easements shall be filed with the Town on an Overall
Comprehensive Plan and in a form approved by the Town's Solicitor.

Stormwater Management Pond / Facility

1. Topographic and/or bathymetric surveyed elevations are to be provided
for the entire bottom / shape and size of the pond / facility, along with
certification from the Developer’'s Engineering Consultant that the pond /
facility is in accordance with the accepted design.

2. All plan and cross-section drawings included in the detailed design
drawings that were “Accepted for Construction” are to be updated to
reflect as-constructed conditions.
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1.9 Closed-circuit Television (CCTV) Videos

CCTYV videos required for sanitary and storm sewers are to be provided on USB
thumb drive, complete with all videos in MP4 format as well as a digital and hard
copy of the review report from the consultant, together with conclusions and
recommendations from the Developer’s Engineering Consultant of record.

In addition to CCTV inspections being required prior to Basic Services and again
prior to Municipal Assumption, a CCTV inspection and summary report shall also
be provided following any repairs completed on underground pipes.

2. ROADWAYS
2.1 General

The latest version of the Ministry of Transportation Geometric Design Standards
and the Transportation Association of Canada (TAC) Urban Supplement to the
Geometric Design Guide for Canadian Roads shall apply together with following
Municipal standards.

All roadways shall be serviced as shown on the typical urban cross-sections,
which are described in Section 14 of these standards (Standard Drawings). The
Town will only consider urban cross-sections.

Temporary access roads not owned by the Town, leading to the area of the
development, shall be maintained to a standard 150 mm granular A’ builders
road (at minimum), satisfactory to the Town.

Granular embedment for pipe trenches shall be placed in layers not exceeding
300 mm thick and shall be thoroughly compacted to minimum 95% standard
proctor maximum dry density.

A “Road Occupation Permit” will be required from the Public Works Department
for each driveway installation proposed and / or any works within the existing
Municipal right-of-way in accordance with the Road Occupation Permit Policy. A
fee is required for these permits, with a portion refundable upon satisfactory
inspection by Public Works staff.

The Developer shall be responsible to install at minimum one geodetic
benchmark for each phase of subdivision development at locations to the
satisfaction of the Town. Geodetic Bench Marks shall be 15t and 3 order for
vertical and horizontal control respectively. Brass plague to be provided by the
Town.

2.2 Entrances / Driveways

Residential driveways shall be subject to the lesser of either: a) a relative
maximum width of up to 55% of the width of the lot frontage, or b) an absolute
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maximum width as follows:

- 6.0 m for dwellings without a garage or a single car garage,
- 7.6 mfor double car garages, and
- 9.0 mfor triple car garages.

For a residential dwelling containing an attached accessory dwelling unit, the
driveway width shall not be more than 55% of the width of the lot frontage, and a
minimum of 45% of the front yard of the residential dwelling unit shall be
landscaped open space.

All residential entrances are to have a minimum longitudinal gradient of 2.0% and
a maximum longitudinal gradient of 6.0%. The edge of residential driveways
must be minimum 1.0 metre offset from side-yard lot line.

All commercial entrances are to have a minimum width of 9.0 m and a maximum
width of 12.0 m (typical standard width of 9.0m), with a minimum longitudinal
gradient of 2.0% and a maximum longitudinal gradient of 6.0%.

All driveways must include paved aprons, which shall be graded with a minimum
of 150mm granular ‘A’ and paved with a minimum of 50 mm HL3 hot mix asphalt
from the curb to the face of sidewalk. Where there is no sidewalk, the apron
shall be 2.75m from back of curb, consistent with apron depth on the sidewalk
side of the street and consistent with STD DWG No. 2A.

Where landscaping improvements are proposed adjacent to the driveway (i.e.
driveway edging), driveway edging must be flush with the driveway surface (and
back of curb, if applicable) to a minimum of 1.5 m beyond the edge of pavement/
curb line. Where sidewalks exist along the frontage of the proposed dwelling,
driveway edging must be flush with the driveway surface for a minimum of 500
mm beyond the back of sidewalk.

2.3 Driveway Culverts

Where development will utilize existing roadside ditch elements, the following
culvert and driveway specifications will apply:

a. Minimum culvert length, 6.0 metres

b. Minimum culvert diameter, 400 mm (16 inches) and designed for a 5 year
return storm frequency at minimum

c. Culvert material to be galvanized corrugated steel pipe, 2.0 mm thickness
and/or 320 kpa PVC or HDPE as per OPSD

d. Architectural stone per Risi Stone Sienna Stone (or approved equivalent) or
concrete headwalls are required on both ends of culvert to the satisfaction of
the Public Works Department when the ditch is greater than or equal to 1 min
depth; shallower ditches may have other culvert end treatments such as
stone, paving, or sod to the satisfaction of the Town.

e. Minimum pipe gradient, 0.5%

Maximum slope of roadside ditch, 3:1

—
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g. Roadside ditch and boulevards to be reinstated with 150 mm topsoil and sod
h. Road shoulders and asphalt surface must be reinstated to original or better
condition to the satisfaction of the Public Works Department.

2.4 Parking Lot Design Requirements

Minimum Parking lot gradients, 1.0%
Primary access aisle minimum width, 7.3 m
Secondary aisle minimum, 6.0 m
Concrete barrier curb per OPSD 600.110 to be installed along the perimeter
of the paved surface
e. Line painting specifications and pavement markings (including directional
arrows etc.) shall be provided per Ontario Traffic Manual Book 11
f. Fire Route to be identified with minimum centreline turning radius of 12.0
metres per Ontario Building Code
g. Parking lot surface water storage requirements shall be in accordance with
Section 11.11.2
h. Barrier free parking must be provided in accordance with Municipal Zoning
Bylaw #2003-60 as amended and the Ontario Building Code.
i. Pavement structure thickness shall be per Geotechnical recommendation
report.
Use of curbed landscaped islands and walkways to reduce the sense of
expansive paved surface is encouraged.
Snow storage locations.
Lighting.
. Signage.
On-road parking stall details as applicable.

aoop
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2.5 Requirements for Local Urban Residential Roads

Design speed, 40 km/hr min.;
Minimum Centreline Curve Radius, 65 m;
Horizontal and vertical stopping sight distance, 50 m min.;
Street allowance, 20 m min.;
Pavement width (not including gutters) - 8.5 m;
The use of cul-de-sacs is discouraged, however, where necessary, cul-de-sac
street allowance, 21.0 m R. min.;
Edge of pavement in cul-de-sac, 15.0m R min.;
Edge of pavement at intersection, 9.0 m R. min;
Road grades, 0.5% min., 8% max. with curb and gutter;
Sight triangle property requirements at all intersections shall be provided as
follows:
- 4.0 m minimum in length along local road right-of-way
- 10.0 m, minimum in length along collector road right-of-way
- 15.0 m minimum in length along arterial road right-of-way
or as may be otherwise determined by the Town Engineer with reference to
the TAC Geometric Design Guide for Canadian Roads (Urban Supplement).

N NEE
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Intersection Sight Triangle Property Requirements:

VR LNV

COLLECTOR

TVvOO01

k. Changes in alignment where the deflection angle is greater than 45° shall
provide a minimum property sight triangle of 4 m x 4 m.

2.6 Clearing and Grubbing

Clearing / cutting of trees shall only be permitted to occur outside of the nesting
periods in accordance with the Migratory Birds Convention Act. According to
Environment Canada, nesting periods may start as early as mid-March and
extend to late August. In Wasaga Beach, the nesting period is generally
between the beginning of April to middle / late August. Exact timing may change
from year to year due to micro-climate conditions and variations in seasonal
weather (i.e. early spring, cold, / wet winter, etc.). The Developer is responsible
to confirm appropriate timing window at the time of proposed clearing by
providing written recommendation / comment from their environmental
consultant, to the satisfaction of the Town.

Trees shall be removed so that the specifications for sight distances, grading,
ditching, etc., may be met. All stumps, logs, brush, boulders, debris, etc. shall be
removed from the entire street allowance and deposited off the site to a disposal
area approved by the Town.

Unless noted otherwise all healthy trees not obstructing visibility or installation of
services shall be preserved. The Town Engineer or Director of Public Works
may give special permission to leave trees on the street allowance.

The Developer is responsible to coordinate the delineation of tree clearing in
accordance with Section 13 of the Engineering Standards and to the satisfaction
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of Town staff prior to mobilization, including legal survey of the property to ensure
that tree clearing does not encroach onto neighbouring properties or into
adjacent vegetation buffers.

Where trees are removed from an existing municipal right-of-way, the developer
must compensate the Town with replacements to the satisfaction of the Town.

2.7 Boulevard Grading

The boulevard area behind the curbs shall be graded at minimum 2% to
maximum 6% towards the curbs.

All boulevards to the street line shall be protected with 150 mm minimum of
screened topsoil, overlaid with nursery sod in accordance with Section 13 of the
Engineering Standards.

2.8 Road Base Construction

All excavation shall conform to the current Ontario Provincial Specification for
Grading OPSS 206.

The sub-grade shall be excavated or filled to the required grade for the required
width between the curbs plus 500 mm behind the curbs. Where earth fill is
required, including backfill for trench excavations, it shall be placed in lifts not
exceeding 300 mm in depth and each lift shall be thoroughly compacted to
minimum 95% of standard proctor maximum dry density.

All vegetation, boulders over 150 mm in diameter, topsoil and organic or frost-
susceptible materials, shall be removed from the road base to a depth of at least
1.20 m below finished grade and replaced with suitable material. In swamp or
other areas where the material at this depth is unsuitable, special treatment may
be directed by the Town Engineer to be carried out, further to geotechnical
recommendation.

All unsuitable excavated material shall be removed from the entire street
allowance and deposited off the site to a disposal area approved by the Town.

The Developer shall retain a qualified soils consultant to carry out compaction
tests on the completed subgrade and subsequent lifts of granular base material
before placement of the next granular or asphalt lift.

The sub-grade shall be shaped to conform to the required longitudinal grade and
cross-section and shall have a cross-fall of 3% from the centreline of the roadway
to each side. If considered necessary by the Town Engineer, the sub-grade shall
be compacted with suitable mechanical compaction equipment as required to
produce a solid base for the road gravel. All soft spots shall be excavated and
backfilled with granular base material.

The granular base shall be laid on dry, smooth, properly graded sub-grade, and
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shall be spread for the required width to meet the edge of sub-grade. The
granular road base shall consist of a bottom course of minimum 300 mm
consolidated Granular 'B' material full width across the roadway behind the
curbs. Granular top course shall be minimum 150 mm consolidated Granular 'A’
material for local roads and minimum 200 mm for collector roads for the full width
across the roadway and 500 mm behind the curbs, conforming in all respects to
the Ministry of Transportation Ontario Provincial Standard Specifications. Where
native fine sand is considered for granular base course, the top course of
Granular ‘A" must be increased by 50 mm.

The granular material shall be spread in layers of 300 mm maximum compacted
depths, and each layer shall be thoroughly compacted to 100% standard proctor
maximum dry density.

No granular base shall be placed until the grade on which it is to be laid has been
inspected and approved by a Geotechnical Engineer and the Town Engineer.
Proof-rolling of the sub-grade shall be witnessed by the Geotechnical Engineer
and the Town Engineer prior to placement of the granular bases. During and
between construction seasons, the granular base shall be maintained suitably for
vehicle and pedestrian traffic including dust control by calcium chloride and
renewed if required to the satisfaction of the Town Engineer.

All granular construction shall conform in all respects to Ontario Provincial
Standard Specification OPSS 314.

2.9 Roadway Surface Asphalt (Base and Surface Courses)

The surface course asphalt may only be placed after a formal base course
asphalt testing summary has been provided by a qualified geotechnical engineer
and accepted by the Town Engineer. Approval for paving surface course asphalt
for subdivisions shall not be given for at least one year from the date of
placement of the base course asphalt and until 80% of the housing units have
been constructed and the lot grading certificates have been issued for 80% of the
lots. As well, a Certificate is required from the Developer's Engineer certifying
that all works have been completed in accordance with the drawings that were
“Accepted for Construction”.

All asphalt shall be placed at the specified thickness and each layer shall be
thoroughly compacted to 92% maximum relative density as specified in
OPSS.MUNI 310 Table 10.

No asphalt shall be placed until the base on which it is to be placed has been
inspected, repaired as necessary and accepted by the Town Engineer. Tack
coat shall be applied to the base asphalt prior to placement of top course.

Asphalt work shall conform in all respects to Ontario Provincial Standard
Specification OPSS 310.

Denso Re-instatement Tape (or approved equivalent) shall be applied to the
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vertical face of the existing asphalt at all lateral and longitudinal joints on surface
asphalt where new asphalt matches existing, including all road cuts. Denso Re-
instatement Tape (or approved equivalent) may also be required for joints on
base course asphalt pending anticipated timing for paving surface course asphalt
and other related considerations at the discretion of the Town Engineer.

2.10 Curbs

Concrete curb and gutter conforming to Ontario Provincial Standards Drawing
OPSD 600.040 — Concrete Barrier Curb with Standard Gutter shall be installed
along existing roads to be urbanized, road widening projects and all collector
and/or arterial roads.

OPSD 600.070 — Concrete Barrier Curb with Standard Gutter — Two Stage
Construction shall be installed along all edges of the roadway paved surface in
new developments. The second stage of curb construction shall only be
permitted following the satisfactory inspection of the base curb and asphalt by
the Town Engineer prior to placing surface course asphalt.

Curb terminations shall either be joined to existing concrete curbs or terminated
as per OPSD 608.010.

Curb radii at commercial entrances shall terminate at the edge of the existing
shoulder of the roadway per OPSD 608.010 and be provided with a minimum 5.0
m long hot-mix asphalt taper to match to the existing edge of pavement/ edge of
travelled lane.

150 mm diameter pipe sub-drains shall be provided under all curb and gutter.
Deletion of this sub-drain may be considered by the Town Engineer if supported
by a report from a qualified soils consultant, in areas of native sand material only.
Sub-drains shall be perforated, corrugated, plastic pipe with geotextile other than
the 2 m section of sub-drain immediately upstream of all structures, which shall
be non-perforated, corrugated pipe. Sub-drains shall be bedded in a 300 mm x
300 mm granular ‘A’ trench below and at each edge of the subgrade and shall
conform to OPSS 405.

Concrete shall conform to Ontario Provincial Standard Specification for mix-
design, placing concrete and curbing. Curb construction shall conform to Ontario
Provincial Standard Specification OPSS 353. Curbs shall be bedded on the
granular base construction and upon completion of the curbs, Granular ‘A" backfill
shall be placed behind the curb and thoroughly compacted to prevent the
displacement of the curb by the subsequent Granular 'A' and asphalt operation.

The minimum longitudinal gradient along the gutter line is to be 0.5%;
additionally, the gradient shall be minimum 0.5% for the outside radius of 90°
crescents and cul-de-sacs.
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2.11 Bicycle Lanes

Where applicable, bicycle lanes are to be provided on collector roads consistent
with Ontario Traffic Manual Books 5, 11 and 18, and Town Std. Dwg. No. 3.

2.12 Sidewalks

Refer to Section 8.1.

3. TEMPORARY EROSION AND SEDIMENT CONTROL

Temporary erosion and sediment control measures during construction must be
addressed on all projects, including the use of geotextile on the top of all
catchbasins during construction.

The requirements of the Town of Wasaga Beach, Ministry of the Environment,
Conservation and Parks, and the Nottawasaga Valley Conservation Authority
and all other applicable agencies will apply.

The Developer shall consider the sensitivity of the downstream environment and
the availability of on-site retention faciliies when determining erosion and
sediment control measures.

A mud mat must be provided in accordance to Standard Drawing No. 17 at all
approved construction accesses to the site.

The developer will be responsible for clearing all mud tracked onto municipal
streets and/or adjacent properties to the satisfaction of the Town.

The Erosion & Sediment Control Plan (Sec. 1.5) shall include the minimum
control measures required to address temporary erosion and sediment control.

All sites shall be delineated with a 1.2 m high steel wire silt fence in accordance
with Town Std. Dwg No. 16 and as directed by the Town Engineer.

The Developer shall monitor and properly maintain the control measures during
construction and until such time as the control measures are no longer required.
Maintenance shall include the removal of sediment accumulated by the control
measures as determined by the Town Engineer to the satisfaction of the Town.

Should the proposed control measures prove to be ineffective, then other
methods and controls shall be added subject to the approval of the Town
Engineer.

Stockpiled material shall be limited to a maximum height of 8.0 m with maximum
2:1 slopes. Stockpiles shall be vegetated within 30 days of stockpiling with
hydraulic seed and mulch and provided with silt fence around the top and base of
the stockpile, to the satisfaction of the Town Engineer.
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4.1

4. GRADING

All site grading must be maintained within the development lands and shall not
extend into neighbouring properties without written consent from the
neighbouring property owner.

House Lot Grading

Generally, all new lots shall be excavated or filled as follows:

a. Wherever reasonably possible, the whole of the lot area shall drain from
rear of the lot to the street line.

b. The building apron shall be 300 mm minimum above the elevation of the
centreline of the road.

c. The slope from the curb to the rear of the building shall be a minimum of
2% and a maximum of 5%.

In situations where the slope of the land justifies different requirements, the Town
Engineer may permit variations of the above. The Town Engineer retains the
right to amend any of the grades proposed if a particular situation so warrants.

Lot/development site grading shall be designed such that check valves are not
required in storm sewers to prevent spills for system surcharge situations. Any
surcharching of the system in major storm events shall be conveyed to the SWM
pond/facility/ultimate outlet via overland flow.

Engineered fill shall be placed in layers not exceeding 300 mm thick and shall be
thoroughly compacted to 100% standard proctor maximum dry density, and as
approved by the Geotechnical Engineer. The Overall Grading Plan shall identify
all lots requiring engineered fill. Engineered fill shall be placed under direct
supervision of the Geotechnical Engineer.

The "Lot Grading Plan" must show the proposed and existing lot grades at lot
corners and finished grade level at building, underside of footing, basement floor,
top of foundation wall and first floor elevations and shall be submitted to the
Town Engineer for approval. The Town Engineer retains the right to amend any
of the grades proposed if a particular situation so warrants.

The underside of footing elevation must be a minimum of 300mm above the
seasonal high groundwater table elevation. Top of basement slab must be a
minimum 500 mm above seasonal high ground water table. Recommendations
shall be included in the Geotechnical Report with respect to seasonal
groundwater fluctuations to assist with the determination of the underside of
footing elevation, to the satisfaction of the Town Engineer.

The "Lot Grading Plan" shall also identify rear yard drainage swales to be
constructed by the Developer, complete with topsoil and sod.
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4.2

All lots shall be completely sodded as part of the requirements for occupancy,
subject to seasonal limitations. Should occupancy be requested between
November 1 and May 1, the sodding provision will be waived until the following
June 15, at which time the sodding must be completed. Sod shall be rolled.

Topsoil is to be minimum 150 mm thick and screened clear of all stones, debris
and woody material to the satisfaction of the Town in accordance with Section 13
of these Standards.

A topsoil quality report must be submitted prior to the start of work to confirm
guality consistent with the requirements of Section 13.2 of the Engineering
Standards.

A certificate of lot grading and associated checklist in municipal format shall be
completed for each lot and block. The certificate must be certified by a
professional engineer.

An example Lot Grading Certificate and associated checklist can be found in
Appendix A.

For infill lot design criteria, refer to the Town Building Department’s “Infill Lot-
Grading and Drainage Policy”.

Maintain the existing or natural grade at property lines. Avoid artificially raising or
lowering grades that would require the use of retaining walls, which would
adversely affect water run-off and/or connectivity to adjacent properties.

Avoid the use of retaining walls along street frontages, parks and other open
spaces areas, and abutting adjacent properties. Where a retaining wall cannot be
avoided and the grade change is greater than one metre, the wall should be set
back from the property line and terraced to provide an appropriate transition.

Imported Fill Material

Any fill  imported to a development site requires geotechnical
confirmation/certification regarding the source of the material and the suitability of
its intended use. This is in addition to the geotechnical Certification of
engineered fill for each lot. If the material source is from any site other than a
licensed source pit/quarry, then the geotechnical certification must also indicate
that the material has been tested for contamination and has been confirmed to
be “clean fill”.

All soils to meet O.Reg 406/19. Additional supporting and informative references
in terms of imported fill can be reviewed at the following website:
https://www.ontario.ca/page/rules-soil-management-and-excess-soil-quality-
standards.
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4.3

4.4

Swales

. The preferred minimum lot grading swales is 2.0%.
. The minimum gradient for all rear and side yard swales in native sandy soil

material shall be 1.0%.

. The minimum gradient for all rear and side yard swales in any soil material other

than native sand material shall be 2.0%.

. Side and rear lot swales shall be well defined.
. Although not preferred, when unavoidable to design with swales with gradients

less than 1.0%, a 150 mm diameter pipe sub drains shall be provided. Sub-
drains shall be perforated, corrugated plastic pipe with geotextile placed at 0.5 m
offset property line. Sub-drains shall be bedded in a 300 mm x 300 mm clear
stone trench below the swale and shall conform to OPSS 405. In such cases,
the subdrain is to connect to a positive outlet (e.g. RLCB, etc.).

The maximum length of a rear lot swale to a positive outlet or rear lot catchbasin
shall be the least of 75 m or six (6) lots width (eight (8) lots width for
townhouses).

Parkland Grading

The area of land deeded to the Town for public purposes other than highways
shall be carefully graded to provide positive surface drainage, care being taken to
preserve existing trees.

The whole area shall have or receive at least 150 mm of topsoil and shall be
sodded in accordance with Section 13 of the Engineering Standards.

See Appendix H for Park Standards.

. UTILITIES

5.1 Telephone/ Cable TV/ Gas
Telephone and cable television services shall be underground and shall be
installed by the applicable utility company.
Telephone and cable television service pedestals shall be installed within the
Municipal right-of-way at 300 mm from the right-of-way property line and located
at lot lines.
Gas service must be provided for all subdivisions and site plans.
The Developer's Engineer must coordinate the installation of all utilities. The
telephone and cable television services are installed at the same time in the
assigned location within the right-of-way.
The Developer must bear the cost of any surcharges for underground
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installations and must grant any easements for their services.

5.2  Electrical Distribution And Transformation
The electrical distribution and transformation services shall be dealt with under
the direction and approval of Wasaga Distribution Inc. and details of same are
available at their offices located at #950 River Road West.
Designers must allow for a minimum of 3 m x 3 m construction footprint for
transformers to accommodate the grounding grid installation.
Transformers must not be located on the same lot line as a fire hydrant and
should generally be separated by two lot lines wherever possible (i.e. generally
30 metres separation for 15 metre wide lots). Additionally, in all circumstances,
transformers must be located a minimum 5 metre separation from fire hydrants.
5.3  Utility Plans
A Composite Wire Utility Plan is required for review and acceptance which shall
include a signature block for all utilities to sign and date and to ensure there are
no conflicts with drainage or other design components.
Municipal Consent (MC) drawings are required for all utility installations in
existing road allowances.
MC Clearance Guidelines (Preferred)
Preferred Preferred
All Dimensions in Millimetres (mm) Vertical Horizontal
Clearance Clearance
ELECTRICITY Wasaga Distribution Inc.
Conduits 500 1500
Transformers 1500 1500
Streetlights 1500 1500
GAS Enbridge
Gas main < 400 mm (16”) diameter 500 1500
Gas main >= 400 mm (16”) diameter 1500 3000
Above ground regulator stations 1500 1500
BELL Telecommunications
All buried infrastructure 500 1500
Above ground infrastructure 1000 3000
ROGERS Telecommunications
All buried infrastructure 500 1500
Above ground infrastructure 1000 3000
ROAD
Clearance from road, curb, sidewalks 1000 1000
Clearance from catchbasins 1000 1500
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Above ground plant clearance from Traffic Signal Poles 1000 1500
Above ground plant clearance from Controller Boxes 1000 1500
Above ground plant clearance from Fire Hydrant 1000 3000
Buried plant clearance from Fire Hydrant (incl. lead & valve) 1000 3000
Water Supply
Services 1000 1000
Mainline 100 mm - < = 400 mm diameter 1500 1500
Mainline >= 400 mm diameter 2000 2000
Valve Chamber 2000 2000
Storm Sewer (incl. CB & Subdrain)
< 100 mm diameter 1000 1000
100 mm >= 750 mm diameter 1500 1500
>= 750 mm diameter 2000 2000
Maintenance Hole 2000 2000
Sanitary Sewer
Services 1000 1000
Mainline 200 mm to <= 375 mm diameter 1500 1500
Mainline >=375 mm diameter 2000 2000
Maintenance Hole 2000 2000
6. LIGHTING
6.1 Street Lighting

Street light fixtures shall be Cree RSW cobra head style luminaires (black)
mounted on elliptical black powder finished arms. Arms shall be fastened to
direct buried, octagonal, tapered, polished, eclipse black, concrete poles, all to
the satisfaction of the Town. The concrete poles and arms shall be StressCrete,
Class C, 30’ (9.14m) in full length with pole grounding and complete with 8-
FINCAP.

Streetlights on local residential roads shall be provided on the sidewalk side of
the roadway in accordance with Town Std. Dwg. No. 2A. The minimum
requirement for streetlighting on local residential roads shall be LED Cree RSW
as noted above, generally at a maximum spacing of 35 m on lot lines and/ or as
required to provide roadway illumination in accordance with the ANSI / IESNA
RP-8-18 Roadway Lighting Manual as follows:
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Road and Pt_edestrlan Pavement Classification | Uniformity Veiling
Conflict
Area (Minimum Maintained Ratio Luminance
Average Values)
Road Pedestrian R1 R§3& R4 Ratio
CoMSt | ludfe | luxfc | luxife | Ewo/Emn | LumedLew
High 12.0/1.2 | 17.0/1.7 | 15.0/1.5 3.0 0.3
Major Medium 9.0/0.9 |13.0/2.3|11.0/1.1 3.0 0.3
Low 6.0/0.6 | 9.0/0.9 | 8.0/0.8 3.0 0.3
High 8.0/0.8 | 12.0/1.2 | 10.0/1.0 4.0 0.4
Collector Medium 6.0/0.6 | 9.0/0.9 | 8.0/0.8 4.0 0.4
Low 4.0/0.4 | 6.0/0.6 | 5.0/0.5 4.0 0.4
High 6.0/0.6 | 9.0/0.9 | 8.0/0.8 6.0 0.4
Local Medium 5.0/0.5 | 7.0/0.7 | 6.0/0.6 6.0 0.4
Low 3.0/0.4 | 4.0/0.4 | 4.0/0.4 6.0 0.4
Table 2: llluminance Method - Recommended Values
Average A\./erag.e Ma.lximu.m Maxjmum
Uniformity | Uniformity Veiling
Lighting Design Criteria for Streets Luminance Ratio Ratio Lurggliaonce
(cd/m2)
High 1.2 3.0 5.0 0.3
Major Medium 0.9 3.0 5.0 0.3
Low 0.6 3.5 6.0 0.3
High 0.8 3.0 5.0 0.4
Collector Medium 0.6 3.5 6.0 0.4
Low 0.4 4.0 8.0 0.4
High 0.6 6.0 10.0 0.4
Local Medium 0.5 6.0 10.0 0.4
Low 0.4 6.0 10.0 0.4
Table 3: Lighting Design Criteria for Streets
Lavyg = Maintained average pavement luminance
Lmin = Minimum pavement luminance
Lvmax = Maximum veiling luminance
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Streetlights on collector and arterial roads shall be staggered on both sides of the
roadway in accordance with Town Std. Dwg. No. 2B. Streetlight installation on
arterial and collector roads shall include banner arms and duplex receptacle
complete with ground fault interruption (GFIl). The minimum requirement for
collector and arterial road lighting shall generally be at a maximum spacing of
70m on both sides of the road and/or as required to provide roadway illumination
in accordance with the ANSI / IESNA RP-8-18 Recommended Practice for
Design and Maintenance of Roadway and Parking Facility Lighting as per above
Tables 2 and 3.

Each fixture shall be controlled by a dusk-to-dawn photo-electric cell and be
fused. Power feed shall be completely underground. The light shall generally be
placed on the outside of horizontal curved roadways.

Particular care shall be taken to adequately illuminate the intersections and
pedestrian crossing areas.

A photometric point plan shall be submitted to demonstrate illumination levels,
shown in Lux, for the proposed development road allowance areas. The plan
shall show from street property line to street property line, demonstrating that
there is no light trespass on private properties.

All lighting shall be “dark sky” compliant and shall be 3000K, complete house
shielding.

Where overhead hydro has been permitted, the hydro poles located in the road
allowance, may be used to carry the street lighting.

The fixture, manufacturer, model, style, power, height, Kelvin, fixture arm length,
and pole spacing requirements shall be as set out above, and as reviewed by
Wasaga Distribution Inc. and final approval by the Town.

Electrical Safety Authority approval is required for all streetlight systems.

The developer shall provide the Town of Wasaga Beach Public Works
Department with one extra Iluminaire per development, for future
maintenance/replacements.

6.2 Parking Lot Lighting

A photometric point plan is required for site plans submissions, demonstrating
that the site does not adversely affect neighbouring properties or municipal
rights-of-way.

Parking lot lighting, together with building security lighting facilities shall be
identified on the plan.

Town of Wasaga Beach April 2021
Engineering Standards Page 27



Parking lot luminaires are to be “dark sky” compliant and shall be 3000K.

The fixture ,manufacturer, model, style, power, height, Kelvin, fixture arm length,
and pole spacing requirements shall be as reviewed by the Wasaga Distribution
Inc. and final approval by the Town.

7. STREET NAME AND TRAFFIC SIGNS, AND TRAFFIC SIGNALS

7.1Signs

Proposed street names shall be subject to the approval of the Town.

At each intersection there shall be erected approved double sided street name
signs. The signs will be provided by the Developer and mounted by the
Developer on “U” flange galvanized metal posts, 3.75 m long, embedded 1.2 min
the ground prior to Certificate of Substantial Completion (Basic Services).

Traffic signs shall be provided by the Developer and mounted on a “U” flange
galvanized metal posts, 3.75 m long, embedded 1.2 m in the ground. The shape,
colour, height and location of traffic signs shall be in accordance with the Ontario
Traffic Manual as published by the Ministry of Transportation. All regulatory
signs shall be manufactured using “High Intensity” sheeting conforming to ASTM
D4956-90 Type Il or Type IV material.

Square metal posts with breakaway sleeves are to be used at all locations where
signs are installed in hard surfaces (i.e. asphalt, concrete pavers, etc.).

Street name signs material to be 160mm high extruded aluminum blades with a
bulb “T” top and bottom. Green high-intensity grade reflective background with
pre-cut 90mm white high-intensity upper case block highway lettering. All
vacuum applied. The suffix of each road name “Ave., Blvd., Rd., St.,” etc. is to
be abbreviated. Street name signs not to be mounted on same post as stop
signs. Street sign must be mounted on its own post in a quadrant other than the
stop signs.

7.2 Traffic Signals

Please see the Approved Materials List in Appendix G for the Town of Wasaga
Beach specifications for traffic signal controller box and related materials.

8. PEDESTRIAN FACILITIES

8.1 Sidewalks
All sidewalk construction must conform to OPSD 310.010, OPSD 310.020,
OPSD 310.030 and OPSS 351. Sidewalks shall be a minimum 1.50 m wide and
provide a minimum 100 mm thickness Granular ‘A’ bedding compacted to
Town of Wasaga Beach April 2021
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8.2

8.3

minimum 95% standard proctor maximum dry density. Location of sidewalk in
roadway shall be per the Town Engineering Standard drawings in Section 14.

Expansion joints shall be provided at minimum 6.0 m spacing (i.e. every four
bays) and/or where the sidewalk abuts a rigid object or changes direction.
Dummy joints are to be provided every 1.5 m spacing.

Sidewalks are to be continuous through commercial, industrial and institutional
driveways.

All sidewalk designs must satisfy the requirements of the applicable Provincial
legislation for accessibility. This shall include but not be limited to, where a curb
ramp is provided at a pedestrian crossing, it must have tactile walking surface
indicators to the satisfaction of the Town. Tactile plates shall be as per OPSD
310 Series, installed at 150mm behind and parallel to the back of drop curb, and
shall be cast iron with a natural finish. Anchored cast iron plate such as TufTile
or approved equivalent may be accepted at the discretion of the Town Engineer.

Sidewalks are not required on cul-de-sacs, unless there is a pedestrian trail at
the end of cul-de-sac.

Walkways

Walkways shall be constructed of 150 mm thick concrete surface conforming to
OPSS 351 on a 150 mm thick Granular ‘A’ compacted to minimum 95% standard
proctor maximum dry density, and minimum width of 3.0 m. Concrete walkways
shall be constructed in conformance with Town Std. Dwg. No. 7.

Walkways located between two adjacent residential lots shall be fenced with a -
1.8m tight board privacy fence installed in accordance with OPSD 972.130. The
height of the fence shall be reduced to 1.2m for the frontage of the lot in
accordance with the Town’s Zoning By-law.

All walkway designs must satisfy the requirements of the applicable Provincial
legislation for accessibility.

Walkways that also function as an overland flow route shall have a minimum
width of 6.0 m and shall have a cross-section designed to convey the major
storm events within the block.

Streetlights shall be provided at the access and egress of walkways.
Trails

Walking and biking trails shall be constructed 3.0 m width of 100 mm thick
limestone screenings over 100 mm minimum Granular “A” base material
compacted to minimum 95% standard proctor maximum dry density over Terrafix
270R geotextile (or approved equivalent). Site preparation must include clearing
trees for a width of 5m (additional 1 m on either side of trail), stripping of topsoil
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8.4

8.4.1.

and uniform grading of the trail way.

Trail routes may meander to avoid disturbance to existing vegetation, but must
not be located within 6.0 metres of adjacent private property. Exact location and
clearing limits to be determined on site in consultation with Town staff prior to
construction.

All entrances to trails are to be posted with “No Motorized Vehicle” signs and
access is to be restricted by removable entrance posts to provide a minimum
clear entrance width of 1.5 m per Town Std. Dwg. No. 8.

Trail design must have regard for existing/ proposed drainage patterns and may
require culvert installations at designated locations.

Transit Shelters

Concrete Pad

This standard is to be read in conjunction with Town sidewalk standards in
Section 8.1 of these Engineering Standards.

The transit shelter concrete pad size should extend 300mm on all sides beyond
the shelter footprint, or a total of 600mm larger than both the length and width
dimensions of the shelter. The standard shelter is 5'x10’ and therefore the
standard concrete pad shall be minimum 7’x12’ (i.e. 2.13m x 3.66m).

Base material shall be constructed with a minimum 150mm thickness Granular
‘A’ bedding, compacted to a minimum 95% standard proctor maximum dry
density prior to pouring concrete.

Concrete pads shall be:

200mm thick concrete.

Concrete to be reinforced with Fiberglass mesh screen or steel re-bar as
approved by the Town.

1 A minimum 28-Day Compressive Strength of 30 MPa.

1 Broom finished.

1 On urbanized roads, the pad for the shelter as described above shall be
located behind the sidewalk, and a concrete pad with minimum width of
2.4m shall extend from the sidewalk to the back of curb for connectivity
from the shelter to the bus stop location.

T
T

All bus shelter pads are to be sloped 2% towards the road unless otherwise
noted.

Where an edge(s) of a concrete shelter pad are adjacent to curb and/or sidewalk
an expansion joint shall be used.

All Transit Shelter designs must satisfy the requirements of the applicable
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8.4.2.

9.1

Provincial legislation for accessibility.
Bus Shelter

Public transit bus shelters shall be approximately 5'x10" Avanti Shelter supplied
by Daytech Limited (specified dimensions = 58 15/16” x 131 '4”), or approved
equivalent complete with:

1 All glass walls.

1 Clear polycarbonate multi-wall (cellular) roof material.
1 Double sided display.

1 447 (L) easy access bench complete with arm rests.

All Transit Shelter designs must satisfy the requirements of the applicable
Provincial legislation for accessibility.

WATERMAIN DISTRIBUTION

General

Under the Ministry of the Environment (MOE) Municipal Drinking Water License
process, the Town of Wasaga Beach was issued a Drinking Water Works Permit
(DWWP) on July 18, 2011. With the DWWP, most alterations of the Town of
Wasaga Beach Drinking Water System by addition, modification, replacement or
extension must satisfy the requirements of the Town’s Drinking Water Works
Permit (#131-101). Therefore, submissions are made directly to the Town of
Wasaga Beach Public Works Engineering Department for approval.

Watermain designs shall comply with the Ministry of the Environment Design
Guidelines for Drinking Water Systems and must be reviewed and approved by
the Town in accordance with the Town’s Drinking Water Works Permit.

All watermain fittings, pipes and appurtenances shall be CSA Certified and in
accordance with the Town approved materials list as amended.

Watermains, hydrants and house service connections shall be provided to serve
the whole of the development and shall be compatible with adjacent
developments.

The subdivision shall have a minimum of two feeds from the existing Town
distribution system. Refer to Section 9.2 below. For private roads / private water
systems, an Omni C2 bulk water meter is required on all feeds.

As part of the design review process, a water distribution system analysis of
flows, pressures, fire flows, etc. shall be undertaken using the Town’s water
system model in Water CAD at the discretion of the Town Engineer. The
analysis shall demonstrate that the development’s distribution system maintains
a minimum system pressure of 350 kPa (50.8 psi) under normal operating
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9.2

conditions.

Watermain pipe joints shall be mechanically restrained on both sides of all valves
and at fire hydrants, termination points and changes in direction or pipe size and
all areas of engineered fill. Restrained lengths are to be calculated by the
developer’s engineer and approved by the Town engineer. A factor of safety of
1.5:1 shall be used for the minimum distance calculations. Restrainer limit
lengths shall be identified on the design drawings.

Test connections shall be completed in accordance with Town Std Dwg No. 13 —
Water Distribution System 50 mm Test Point By-Pass, or approved equivalent.

All private developments require an Operations and Maintenance Manual for the
regular inspection and maintenance of all private watermain, valves and fire
hydrants. Guidelines for the preparation of the Operations and Maintenance
Manual can be found in Appendix E.

All connections to municipal mains must be undertaken by a Town approved
contractor in the presence of Municipal water / sewer staff and/or Town Engineer.
All active main valves must be operated by certified municipal staff. A minimum
48 hours notice is required to be given to the Town Engineer when scheduling
these works.

Piping

Watermain pipe shall be gasketed PVC (DR 18) conforming to AWWA C900, for
pipes up to 300 mm diameter with PVC fittings and/or ductile iron, cement lined
mechanical joint fittings with mechanical restraints and cathodic protection. A
different pipe strength or type may be required by the Town for larger pipe sizes
and for special conditions.

Pipes shall be bedded in accordance with OPSD 802.010.

The nominal cover on the watermains, hydrant branches and services shall be
1.7 m at all points. Watermains and services shall be backfilled with approved
granular material and thoroughly compacted in layers.

The PVC pipe installation shall include a white 12 AWG TWH solid plastic
covered tracer wire, TW4 75°C 600 V or approved equal. The installation of the
tracer wire shall provide for a connection at the flange of all fire hydrant barrels
and mainline valves as noted on Town Std. Dwg. No. 6 Hydrant and Valve Detail.
Tracer wire shall also be provided along all water services to the property line,
and brought to the surface on the outside of water valve. Splice connections of
tracer wire shall be competed using DryConn waterproof connectors (or
approved equivalent). Tracer wire continuity of current must be tested and
certified by Public Works staff prior to acceptance and placement of base course
asphalt.

Watermains shall be adequately sized to provide fire protection. The minimum
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9.3

size shall be 150 mm diameter and as may be required by the Town.

Cathodic pipe protection is required at metal pipes and fittings with Zinc anodes
at mechanical fittings.

For the purpose of water quality, all new pipe systems must be looped and
connected to the existing municipal water distribution system at a minimum of
two locations. If this cannot be provided, a local 50 mm dia. pipe loop connected
to a minimum of four (4) individual services is required to maintain constant flow
and satisfactory water quality within the system. Alternatively, an auto-flusher
may be provided at the Developer's cost. A Hydro-Guard HG-4 Longneck
Standard may be supplied by Public Works at the Developer’s expense, or it may
be obtained by the Developer, to the satisfaction of the Town Engineer. A meter
within a meter pit is required on the service line leading to the auto-flusher.

Testing Requirements

The Developer’s consultants and/or contractor shall produce and provide a
comprehensive proposed swabbing, chlorination, and pressure testing
procedures and plan. Testing is to be undertaken by a qualified third party
company approved by the Town. The consultant is to provide a written proposal
regarding how the testing is to be conducted in keeping with current standards
seven (7) days prior to testing.

All watermains shall be tested, swabbed, flushed and disinfected in accordance
with current OPSS.MUNI 441 specifications. A minimum of three (3) swabs are
to be used per line. Insertion of the swabs is to be witnessed by Town staff at
the time of swabbing. Pressure testing shall be completed for maximum 300m
length test sections. All proposed testing procedures and processes are to be
provided in writing with specific details to the Engineering and Public Works
Department for review and approval prior to commencement of any testing
works.

Hypochlorite for disinfecting shall be NSF certified for all watermain works.

The procedures for disinfecting watermains shall be in accordance with the latest
revision of AWWA C651. The Developer shall arrange the watermain test and
shall inform the Town Engineer when a section has completed a satisfactory pre-
test for leakage testing and is ready for the final leakage testing inspection. A
minimum of 48 hours notice is required prior to testing for the Town Engineer to
coordinate with Public Works staff for operation of valves. Any sections failing
the test shall be repaired and retested at the Developer's expense.

Two series of bacteriological tests are to be conducted in accordance with
AWWA C651 after residual chlorine level testing and system flushing to re-
establish municipal system chlorine levels. The AWWA C651-14 revision
indicates that the purchaser has two options for bacteriological testing for total
coliform analysis as follows:
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9.4

“‘Option A: Before approving a main to go into service, take an initial set
of samples and then resample again after a minimum of 16 hr using the sampling
site procedures outlined (in the AWWA Standard). Both sets of samples must
pass for the main to be approved to go into service.”

“‘Option B: Before approving a main to go into service, let it sit for a
minimum of 16 hr without any water use. Then collect, using the sampling site
procedures outlined (in the AWWA Standard) and without flushing the main, two
sets of samples a minimum of 15 min apart while the sampling taps are left
running. Both sets of samples must pass for the main to be approved to go into
service.”

The Developer / contractor is responsible to arrange for a certified technician to
obtain water samples for bacteriological testing. Bacteriological testing shall be
undertaken by an accredited laboratory and the results shall be in accordance
with the Ministry of the Environment Guidelines.

Prior to connecting new watermain to the municipal distribution system, the
Developer must provide satisfactory bacteriological test results to the Town
Engineer. An approved, qualified third party shall take the test samples with
Town staff present to withess sampling. Samples are to be sent to an approved
laboratory, which is to be confirmed in writing to the satisfaction of the Town.
The Town requires a copy of the chain of custody report for file.

In the event that the final connection is not made within ten (10) days of the Town
providing notification. The Town will take a residual chlorine reading. If the
residual reading has fallen below 0.05mg/L the Town will require additional
flushing and sampling of the water system prior to final connection.

Valves

Resilient seat gate valves shall be installed at each location of the intersection of
street lines (i.e. three valves at tee intersections and four valves at cross
intersections) to allow the isolation of each section of watermain between
intersections. When streets extend for greater than normal distances without
intersections the Town or the Town Engineer may require additional valves at
intermediate points. Maximum 300 m distance between valves. Valve locations
to be approved by Public Works staff.

All valves at points of termination of a stage of construction shall be restrained
with two additional lengths (i.e. 12.0m) of watermain pipe beyond the gate valve.
Watermain pipe termination shall be plugged and restrained complete with a
minimum 50 mm blow off as per OPSD 1104.030.

Where watermain valves are located within the travelled road surfaces, top of the
valve box shall be set flush with the paved road surface and a 0.5 m tapered
asphalt apron provided if located in gravel shoulders.

Gate valves shall be resilient seat "open left" complete with valve boxes with 125
mm diameter lids marked WATER, all in accordance with the Town approved
materials list. Valves shall be joined to the pipeline with anchor tees, tie-back
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rods or by using mechanical joint restrainer gland rings with cathodic protection.

“Live taping” into existing watermains must be undertaken by a contractor that is
approved by the Town.

Air release valve chambers shall be provided at system high Points and drain
valves shall be located at low points per MOECC Guidelines.

95 Backflow Preventers

Backflow protection must be provided in accordance with the Ontario Building
Code and applicable Provincial Regulations.

When backflow prevention is required under the Ontario Building Code, a
Reduced Pressure Zone Backflow Preventer per the Town approved materials
list must be enclosed in a chamber in accordance with Town Std. Dwg. No. 15A
or the building mechanical room at commercial, industrial or institutional services
as deemed necessary by the Town Engineer.

The owner is responsible for annual inspection and certification to verify
conformance with the Building Code. The annual inspection / certification reports
are to be forwarded to the Town’s Building Department.

For watermain testing purposes, a flow meter may be provided by Public Works
(pending availability) or else supplied by the contractor as applicable. Backflow
preventer installation and backflow testing shall be done by a plumber certified in
backflow prevention, and witnessed by the Developer’s Consultant. A copy of
the certification is to be provided by the Developer’s Consultant to Town staff.

9.6 Hydrants

Hydrants shall be CSA Certified and in accordance with the Town approved
materials list as amended.

Anti-tampering devices are to be installed following completion of testing of
system by the Developer to the Town’s satisfaction and following completion of
all testing to be completed by Public Works (i.e. continuity, gate valves,
curbstops and fire hydrant testing). The anti-tampering devices are to remain on
all fire hydrants throughout the duration of site building construction, and then are
to be removed by the Developer at the end of the warranty period, prior to
municipal assumption of the roads for the final phase of the development.

Hydrant leads shall be 150 mm dia. and shall have a shut-off valve per the Town
approved materials list, placed 1.50 m from the hydrant. Hydrants shall be
located at lot lines and spaced at a maximum distance of 150 m in residential
areas and 90 m in commercial and industrial areas. A hydrant shall be placed at
the end of every cul-de-sac and dead-end street within a maximum distance of
15 m from a sanitary Maintenance hole for maintenance and flushing purposes.
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9.7

Hydrants must be non-self-draining (internally plugged) and shall be equipped
with two hose connections plus a pumper connection, complete with factory
installed Storz fitting. All hydrant leads shall be installed at 1.7m depth of cover
with provision for extension at the surface for adjustment to street lines grades.
Hydrant flanges shall be set 75 mm to 100 mm above finished grade.

Hydrants shall be painted to conform to the Town's standard colours: yellow
barrel with silver top and black storz connections and caps. Yellow paint shall be
Colour No. 236 as manufactured by BEHL Chemicals Inc. of Milton, Ontario or
approved equivalent.

Hydrant markers shall be flange mounted FlexStake FH800 Series American,
yellow in colour with a height of 1.8m mounted on the back flange nut. The
markers shall have the standard hydrant symbol at the top of the marker and be
installed with a high visibility green reflective striping around the marker under
the hydrant symbol.

Hydrants and markers shall be installed as per the Town of Wasaga Beach -
Hydrant and Valve Detail Town Std. Dwg. No. 6.

Each fire hydrant is to have a “Pump After Each Use” sticker affixed to front of
the hydrant, above the storz connection cap. The stickers are to be supplied by
the Public Works Department and applied to hydrants by the Developer's
contractor.

Residential Services

Each freehold housing unit shall have a separate 25 mm minimum dia. water
service per the Town approved materials list, complete with tracer wire from the
main to the property line. A curb stop and extension service box and main stop
must be installed on each service using compression joint fittings. Curb stops
are to be non-self-draining. Curb stop installation must include a 100 mm cedar
block under the curb stop with a 2.5 m long, 25 mm dia. tail piece extending to
the surface at 1.5 m into the private property / back from the right-of-way property
line. Water services on private property shall be installed on the property to be
serviced and in no case shall cross a property line into or pass through other
private property.

Water service fittings shall be as per the Town approved materials list.

Curb stops shall be located on the street line and are typically located in the
centre of the lot, unless an appropriate location is established with the owner
prior to construction, and at 1.5 m separation from the sanitary sewer services.
The designer shall try to avoid locating curb stops within the driveway wherever
possible. The service shall always be a minimum of 1.5 m offset from the side
property line. Service connections to watermains shall be made by direct tapping
for ductile iron or with broad band stainless steel saddles on PVC.
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9.8

A 12 Ib. zinc anode shall be installed on each copper water service using a hydro
type galvanized clamp.

The Public Works Department will supply residential water meters, touch pad and
transmitters at the expense of the Owner, and the Owner shall be responsible for
the installation. The touch pad and transmitter shall be located on the exterior of
the building beside the hydro meter (minimum 150mm separation) and shall be
accessible to the Town's agent.

Residential water meter specifications and installations shall be in accordance
with Town Std. Dwg. No. 14A. The builder shall install the full assembly from the
water meter inside the dwelling, out of the building with wire up to and including
installation of the touch pad. The Flexnet Transmitter will be installed by Town
Public Works following inspection and acceptance of works.

The cost of the water meter, transmitter, and subsequent installation shall be at
the owner's expense. The meter shall be installed at a location approved by the
Town.

Unless otherwise directed by the Town Engineer, decommissioning of existing
water services shall include exposing the service connection at the watermain,
closing the main stop and capping the main stop, then removing a short length of
the existing water service (minimum 300mm).  Decommissioning shall also
include removal of the existing curbstop, which may be returned to the Town’s
Public Works Department at the discretion of the Town Engineer. Full removal of
the existing decommissioned water service is encouraged, should the opportunity
exist. For any water service 50 mm @ or greater, removal of the abandoned
water service between the main stop and curb stop is required.

Commercial/Industrial/lnstitutional Services

The standard size for potable commercial/industrial/institutional water services is
38 mm dia. unless otherwise demonstrated by the developer’s engineer in
accordance with the calculations of the Ontario Building Code.

Where applicable, the Town requires the following provisions for
commercial/industrial/ institutional water services and dedicated fire lines:

1 Provide a single individual service to property line sized applicably for both
domestic and fire protection.

1 Where on-site fire hydrants are required, minimum pipe size shall be 150 mm
dia. with calculations to be provided to the Town to demonstrate pipe sizing
needs on site.

1 Minimum watermain size along frontage of school block is typically 300mm
dia., to be checked through the Town’s water distribution model to confirm
sufficient domestic flow and fire protection.
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Main line valve to be placed 300 mm offset property line within the right-of-
way and marked.

On-site line split for domestic and dedicated fire supply to occur within the
property.

At the point of separation, both lines must have independent valves.

Protection from contamination must conform to latest addition of the Ontario
Building Code with Backflow Preventers.

Face of the building must be within 90 metres of street hydrant.
Face of portable units must be within 90 metres of site hydrant.
Siamese connections must be within 45 metres of site hydrant.

Domestic line shall make provision for a water meter per Town Std. Dwg. No.
14A or 14B as applicable. The owner must purchase commercial, industrial
or institutional meters from the supplier.

PVC and PE pipe must be installed complete with tracer wire. A continuity
test must be undertaken and certified by Public Works Staff prior to
acceptance.

All site watermains must be swabbed, flushed, chlorinated and pressure
tested in accordance with the Ontario Provincial Standard Specifications and
Section 9.3 of these Standards. All internal building mains must be installed
and tested in accordance with the Building Code. All tests must be certified
by the Town.

All connections to existing municipal supply lines must be inspected by a
representative of the Wasaga Beach Public Works Department prior to
backfilling operations.

Miscellaneous

All water services, hydrants and other works required on any section of
watermain shall be completed prior to construction of the road base.

Extra fittings shall be installed at any point on watermains as required by the
Town Engineer.

The Town will not be responsible for any costs arising out of the construction of
watermains for the development.

Upon completion of the work, and prior to the issuance of Building Permits,
Water and Sewer Service Record Sheets (one for each lot) shall be prepared by
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the Developer's Engineer and turned over to the Town Engineer for review and
acceptance. The sheets shall show clearly:

(a) Registered plan number and Roll number;

(b) Lot, lot number and street lines;

(c) Swing ties from the end of the services to the lot property bars and/or
other permanent street features and information as per Section 1.9 of
these Engineering Standards;

(d)  North arrow;

(e)  Type, diameter and depth below grade at the end of each service

() Any other pertinent information

All valves, curb stops and hydrants must be inspected for accessibility and

operation prior to Substantial Completion (Basic Services) and prior to Municipal
assumption.

10.SANITARY SEWERS

10.1 General

Sanitary sewers and house service connections to the street line shall be
provided to serve the whole of the development and shall be compatible with
adjacent developments and sized to accommodate external flows within the
drainage catchment area.

Sewers and house service connections to the street line shall be installed prior to
road base construction. Each housing unit shall have a separate service to
property line in accordance with Std. Dwg. No. 12.

Sanitary sewer design shall comply with the Ministry of the Environment &
Climate Change Design Guidelines for Sewage Works.

Final drawings of the system shall be submitted to the Ministry of the
Environment, Conservation and Parks for approval and final approval by the
Town will not be given until the Ministry's Environmental Compliance Approval is
obtained.

Sanitary sewers shall be connected to the Town's sanitary sewer system at
locations approved by the Town and the Ministry of the Environment.

The following design parameters shall be used for sizing sanitary sewer pipes
and sewage pumping stations in the Town of Wasaga Beach:

a. The designer must demonstrate that the actual system velocity at peak flow
will be greater than 0.4 m/s, and no greater than 3.0 m/s.

b. The top end section of the sanitary pipe system shall have a minimum 1.0%
gradient.

c. The number of persons per unit (ppu) shall be 2.6 for all residential type units.
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d. Average daily per capita flow = 350 L/cap/day.

Peak extraneous flow (I/I) = 0.28 L/ha/s for design of sanitary sewers.

Peak extraneous flow = 227 L/cap/day for design of sanitary sewage pumping
stations.

o

Where sanitary sewers must be located within an easement, the easement shall
be minimum width of 6.0m, unless depth or size of sewer dictates a larger width
necessary for maintenance. Additional depth of footings for houses adjacent to
the sanitary sewer easement shall be considered in the design.

All private developments require an Operations and Maintenance Manual
describing regular inspection and maintenance requirements, including flushing
of sanitary sewers, as per Appendix E.

10.2 Material

All materials shall be CSA Certified and in accordance with the Town approved
materials list as amended.

Main sewers shall be PVC, SDR 35 with rubber gasket connections and of
minimum size 200 mm dia.

House service connections shall be PVC SDR 28 with rubber gasket connections
and shall be 125 mm minimum dia. for single dwellings. Connections for multiple
dwellings and commercial or industrial premises shall be of a type and size
approved by the Town Engineer.

Forcemains shall be engineer designed and approved, and at minimum, PVC
DR18 or HDPE DR11, or approved equivalent. Inside diameter of HDPE pipe
must be identified on the design drawings. The PVC and HDPE pipe installation
shall include a blue 12 AWG TWH solid plastic covered tracer wire, TW4 75°C
600 V or approved equal. Hydrostatic testing of forcemain for leakage shall be
carried out for two-hours in accordance with OPSS.MUNI 412. Test pressure
shall be 1,035 kPa (150psi), consistent with pressure testing for watermains.

10.3 Upsizing for External Lands

The Town may require a larger sanitary sewer size on parts of the development
than required for the development alone, to connect to other areas or for other
reasons.

10.4 Installation
Sewer construction and testing shall conform to the requirements of the Ontario
Provincial Standard Drawings and Specifications for sewer construction

(OPSS.MUNI 410).

New sanitary sewers shall be plugged at the point of connection to the existing
sanitary sewer system throughout construction, until all sewer has been installed
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and successfully passed all testing requirements. The location of the plug shall
be reviewed with the Town prior to installation. The plug shall remain in place
and shall not be removed until that phase of development has received the
Certificate of Substantial Completion (Basic Services) from the Town Engineer.

Pipes shall be bedded in accordance with OPSD 802.010. Main sewers and
house service connections across roadways shall be backfilled entirely with
approved granular materials, thoroughly compacted in layers.

Shop manufactured "Tee" connections shall be used for house service
connections on 200 mm and 250 mm sewers. Saddles are not permitted on 200
mm and 250 mm sewers.

Individual service connections are not permitted to connect directly into
Maintenance holes.

Mainline / sewer trunk connections to Maintenance holes shall enter the
Maintenance hole no higher than 600 mm above the lowest invert except as
otherwise approved by the Town Engineer. Greater than 600mm requires a drop
structure. Only external drop structures will be permitted.

Maximum mainline sewer pipe depth shall be 6.5m.

Maintenance holes shall be equipped with rubber gasket boots for pipe
connections.

All structures to be installed complete with Denso Petroleum tape (or approved
equivalent) applied at each section’s joints.

Maintenance holes located in areas expected to be within areas to be flooded
during the major storm event or otherwise susceptible to inflow of surface water
shall be equipped with water-tight lids.

Maintenance holes shall be provided at all changes in direction of the sewer and
at all street intersections, but no further apart than 150 m. Maintenance holes
shall be pre-cast concrete, conforming to OPSD 701.010 and shall generally be
1200 mm dia. Larger sizes may be required depending on the size of the sewer
or the number of connections in accordance with OPSD. The selection of
manufacturer of pre-cast concrete Maintenance holes will be subject to the
approval of the Town Engineer. Benching shall be provided in all Maintenance
holes. Maintenance hole covers shall conform to OPSD 401.010 Type “A" closed
cover. Covers shall be set on a minimum of 50 mm and a maximum of 150 mm
of "Moduloc" or approved equivalent adjustment rings. Precast concrete
adjustment units shall be installed per OPSD 704.010.

Maintenance hole steps shall be per OPSD 405.010 hollow rungs installed at 300
mm spacing with a maximum 600 mm from the top of grate to the first step.

All Maintenance holes shall be equipped with frost straps in accordance with
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OPSD 701.100 installed with “quick anchors” external to the Maintenance hole in
lieu of drilling through the structure.

Parging of joints within the structure is not acceptable. Section joints, as well as
HDPE adjustment rings or approved equivalent shall be wrapped on the outside
of each structure with Denso petroleum tape.

Maintenance holes must be initially installed such that the frame and grate is
flush with base course asphalt. The frame and grate shall subsequently be
raised to be flush with finished elevation and grade prior to the placement of top
course asphalt. Adjustment of top of grate to match top course asphalt may be
provided by cutting base asphalt around the frame and grate and raising with
HDPE adjustment rings or approved equivalent adjustment ring, or by using cast
iron Sigma riser rings (or approved equivalent). Alternatively, the Developer may
use Bibby-Ste-Croix Autostable adjustable frames at the time of initial
maintenance hole installation, which can be adjusted at the time of paving
surface course asphalt.

Sanitary sewers shall be cleaned, flushed and tested for leakage and deflection
in accordance with the current OPSS.MUNI 410 specifications.

The complete system shall be flushed and inspected by an approved video
camera testing company and the Town Engineer shall be provided with a copy of
the appropriate data.

CCTV inspection shall be undertaken per OPSD 409 as directed by the Town
following the installation of all utilities. CCTV inspections are to be conducted:

- On all mainlines and service lateral connections;

- Prior to the issuance of the Certificate of Substantial Completion
(Basic Services), and;

- Prior to the placement of surface course asphalt.

Any noted deficiencies shall be brought forth to the Town Engineering
Department along with a detailed repair proposal by the Developer's Engineer,
along with an estimated time of repair completion prior to the placement of
surface asphalt. Subsequent videos are required after repair completion.

10.5 Sanitary Sewer Services

Sanitary sewer service laterals shall be gasketed pipe, typically located minimum
1.5 m offset from the water service on the "down gradient" side (relative to the
gradient of the sanitary sewer) at minimum depth of 500 mm below the water
service to the lot and at a maximum depth of 2.5 m below finished grade at
property line as well as a minimum depth of 1.7 m for frost protection. The
service shall always be a minimum of 1.5 m offset from the side property line.

When the sanitary sewer main is 4.0m or greater in depth, the laterals shall be
provided with controlled settlement joints / riser sections.
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Commercial/ industrial/ institutional services shall be sized based on intended
use, minimum 150 mm dia. at 2% minimum grade and inspection maintenance
holes at property line.

Sanitary sewer service laterals shall be provided with a 200 mm dia. vertical PVC
DR35 cleanout port brought to the surface at the property line with a PVC 125 x
125 x 200 tee. A 1.5 m length of 125 mm dia. pipe shall be extended from the tee
into the private property, capped with a watertight end fitting. The service
termination is to be marked with a green painted / marked 2 x 4 that extends to
grade all as per the Town of Wasaga Beach Sanitary Sewer Service Connection
Detail, Town Std. Dwg. No. 12.

The designer shall try to avoid locating sanitary sewer service cleanouts within
the driveway wherever possible. Where necessary to locate services within a
driveway / hard surface, cleanouts shall be equipped with a cast iron lid complete
with flexible coupler as per Standard Drawings No. 12.

Following service installation inspection by the Building Department and prior to
the final lot grading inspection, the top of the cleanout port will be adjusted by the
builder to be within 150 mm of finished boulevard grade adjacent to property line
and shall be capped with a detectable metal cap.

10.6 Miscellaneous

The Town shall not be held responsible for any costs arising out of the
construction of sanitary sewers for the development.

Upon completion of the work, and prior to the issuance of Building Permits,
Sanitary Sewer Record Sheets shall be provided in a form similar to the water
service requirements in Section 9.8.

All sewers and Maintenance holes must be inspected and flushed prior to
Municipal assumption and in accordance with Appendix B of these Standards.

11.SANITARY SEWAGE PUMPING STATIONS

11.1 General

1. There are four major types of sewage pumping stations that the designer may
consider for site specific conditions: submersible, wet well/dry well, suction lift and
screw pump.

2. The following are the standard specifications for submersible sanitary sewage
pumping stations (submersible pumps located in the same below-grade chamber
into which the wastewater flows) to be installed and connected to the Town of
Wasaga Beach sanitary sewer collection system.
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3. For the elements in common these standards also apply to all types of sewage
pumping station; however additional standards referencing Special Considerations
for the other types of sewage pumping station in the current MOE guidelines also
apply to those types of pumping stations.

4. In addition to the standards included here, all sewage pumping stations must be
designed in accordance with current MOE guidelines.

5. Submersible sanitary sewage pumping stations shall consist of a wet well,
sewage pumps, control systems, electrical systems (normal and emergency),
superstructures, site security, grading and access.

6. The developer shall be responsible for extending all necessary utilities to the
pump station site (water, electrical, gas, phone, etc.).

7. The design of a pumping station requires a review of the components of the
system to ensure that the system is safe to operate, with access ladders, hoists for
lifting pumps, lighting, ventilation to remove dangerous gases and security for the
electrical system being among the major safety items to be considered.

11.2 Station Capacity

1. Sewage pumping stations shall be able to pump the design peak instantaneous
sewage flows and be capable of upgrading to handle future peak flows from the
ultimate tributary area with minor modifications (e.g. pumps, motors or impeller
changes).

11.3 Feasibility and Site Considerations

1. Sanitary sewage pumping stations shall only be considered when gravity
collection and disposal of sewage is ruled out as impractical. The following shall
also be reviewed when considering the site location of a sewage pumping station:

1 The structures, electrical and mechanical equipment shall be protected from
physical damage by the 100-year design flood event. Sewage pumping stations
shall remain fully operational and accessible during the 100-year flood event.
Regulations/requirements of municipalities, provincial and federal agencies
regarding flood plain obstructions must be considered.

1 The pumping station shall be readily accessible by maintenance vehicles during
all weather conditions, be located off the traffic way of streets, have access
hatches with locks and have security fencing.

fGeotechnical review and attendant impacts on feasibility (e.g. rock or high water
table).
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T Natural and other aesthetic features at the site and consequent station structural,
architectural and landscaping design so as not to detract from the surrounding
area.

9 Odour impacts, mitigation and control.

1 Noise impacts, mitigation and control.

11.4 Design Report

1. All sewage pumping station plan submissions shall include a Design Report with
the following information:

{ Title Page which includes subdivision name, Legal Description and/or Municipal
Address, date, developer/owner's name and engineering firm preparing the
plans.

1 Sewer System Information as follows:

0 Introduction
- Type, location and size of development
- Number of and range in size of lots to be developed
o0 Existing Sewer System
- Location and type of gravity system the force main will discharge
into
- State whether the entire development will be serviced by the
proposed phase or if several phases will be involved
- State the number of lots this phase will encompass initially and
finally if future phases are to be constructed

fListing of results from the design calculations to be provided in the following

order:
o Number of lots or buildings

o Population equivalent
o Average daily flow (ADF) in L/s
o Peak flow (PF)inL/s
o0 Volume of the wet well
o Static head
o0 Total dynamic head
0 Submersible pump selections (manufacturer, model number, size, kW,
RPM, phase and capacity)
o Total cycle time for ADF (fill time plus pumping time)
o Total cycle time for PF (fill time plus pumping time)
o0 Size and length of force main
o Velocity maintained in force main
o Force main retention time (at initial and design flows)
0 Maximum force main operating pressure
9 Cost Analysis
Town of Wasaga Beach April 2021
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o Consultant shall complete a cost analysis of the construction, operation,
maintenance and life cycle costs over a 50-year period. These costs shall
be compared with a gravity sewer alternative. Operations and
maintenance costs include labour, electrical, equipment replacement,
building, operation and routine maintenance.

o The gravity sewer cost comparison is not necessary if the gravity sewer
alternative would include sewer installed at depths greater than 6.5
metres.

' Pump information including pump performance curves, make and model.
i Leakage testing specifications including testing methods and leakage limits.

11.5 Structures

1. Where more than one sewer enters the site, a junction maintenance hole shall be
provided to allow for one inlet into the wet well.

2. Where a bar rack is required, preceding the pumps, a mechanical hoist must be
provided and mechanical cleaning of the bar rack is required (bar rack generally not
required for submersible pumping stations).

3. Dry wells, including their superstructure, shall be completely separated from the
wet well and common walls must be gas tight.

4. Safe access for persons wearing self-contained breathing apparatus shall be
provided.

5. Screens and other equipment located more than 1.2 metres deep in wet wells
shall be provided with stairway access.

6. Wet wells greater than 5.0 metres deep shall be provided with safety platforms.
7. All stairways and walkways shall be properly designed with guardrails.

8. Confined spaces shall be minimized.

11.6 Submersible Pumps

1. Pumps and motors shall be designed specifically for raw sewage use. Pumps
shall be manufactured by Flygt or as approved by the Town.

2. Pump selection shall take into account the availability of local repair service, as
well as the manufacturer’s experience and history in the design and selection of
pumps for raw sewage use.
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3. Pump removal shall include an engineered hoist and pumps shall be readily
removable and replaceable without personnel entering or dewatering the wet well,
or disconnecting any piping in the wet well and without interfering with the continued
operation of the remaining pumps.

4. Multiple pumps shall be provided. Where only two pumps are provided, they
shall be the same size. The pumps shall be capable of providing a firm capacity
with the largest pump out-of-service equal to the design peak hourly flow.

5. The designer must ensure that all pumps are subjected to hydrostatic and
operating tests performed by the manufacturer.

6. Pump impellers shall be of non-clog design and capable of passing spherical
solids of up to 80 mm in diameter.

7. Pump suction and discharge openings shall be a minimum 100 mm in diameter.

8. Each pump shall be equipped with flush valves for aeration and suspension of
grit and solids in the wet well; alternatively recirculation pipes or mixers shall be
provided.

9. Each pump shall be equipped with a time totalizer and provision for automatic or
manual alteration of the lead pump.

10. Pumping station designs shall be based on system-head calculations and
curves for three conditions using Hazen-Williams factor “C” as follows:

a) Low sewage level in the wet well, C =120
b) Median sewage level over the normal operating range in the wet well, C = 130
c) Overflow sewage level in the wet well, C = 140

11. System-head curve (b) (normal operating range) shall be used to select
the pump and motor; the pumps shall be able to operate satisfactorily over the full
range (intersections of system-head curves (a) and (c) with the selected pump
curve).

12. Pumping stations discharging directly to a sewage treatment plant or
another pumping station shall be equipped with variable speed drives.

11.7 Wet Wells

1. Divided wet wells, properly interconnected to facilitate repairs and cleaning, shall
be provided for all pumping stations with firm capacities in excess of 100 L/s and in
smaller stations where continuity of operation is critical.
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2. Wet wells are to be of adequate size to suit equipment space, operator access
requirements and active volume considerations.

3. To minimize dead storage volume, the depth from the “pump off”’ level to the floor
of the wet well shall be kept to the minimum recommended by the pump
manufacturer.

4. Wet wells must be small enough to minimize the total retention time (time
sewage is held in the wet well and any rising force main) while also large enough to
control the frequency of pump starts, as follows:

i Maximum retention time in the wet well should not exceed 30 minutes for
the design average daily flow rate (unless the station is designed to provide
flow equalization).

1 Total retention time in the wet well and force main shall be kept to a
minimum (generally less than 4 hours) to avoid anaerobic fermentation and
the resultant production of odorous, hazardous and corrosive gases
(alternatively, provisions must be made to control anaerobic conditions).

1 For pumping stations with 50 kW or smaller pumps, the wet well shall be
large enough to limit the cycle time to no less than 10 minutes for each
pump; for larger pumps, the pump manufacturer's duty cycle
recommendations shall be utilized in selecting the minimum cycle times.

5. Other factors that shall be considered in wet well sizing include dimensional
requirements to avoid turbulence problems, vertical separation between pump and
control points, sewer inlet elevation, capacity required between alarm levels and
basement flooding and/or overflow elevations, and the number of and horizontal
spacing between pumps.

6. The minimum surface plan area of a wet well shall be 4.9 square meters.

7. Equipment such as access hatches, ladders, service platforms, guards, grates
and handrails shall be constructed of a suitable material when exposed to wet
and/or corrosive conditions.

8. Wet wells shall be arranged and benched (minimum 1:1 sloped wet well floor to
hopper type bottom) to limit dead spaces where solids can accumulate and to
provide smooth, unobstructed flow to the pump suction influence zones, with the
horizontal area of the bottom being no larger than necessary for the proper
installation of the pump.

9. The cross-sectional area of the wet well above the benching shall be constant for
the full depth of the wet well.
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10. Access to the wet well shall always be from the outside, with an access
ladder provided from the top of the slab to the service platform and a separated
ladder from the platform to the bottom of the well.

11. The opening to the wet well (minimum 750 mm x 900 mm, or 900 mm
diameter) shall be provided with a cover with a lock and pry lip and safety rail
around the access, shall be flush with the vertical wall of the wet well and shall be
on the wall giving access to float controls, bubbler lines and similar equipment,
without the necessity of entering the wet well.

12. All bolts, nuts, other fasteners and piping used in the wet well areas,
including platform, chain and pump lifting chain, shall be stainless steel.

13. All supports, brackets, gratings, ladders and other structures shall be of
corrosion resistant materials.

14. All-aluminum doors or hatches are required for access to the wet wells.

15. All wet wells to be equipped with DBI SALA fall arrest pockets for confined
space entry.

11.8 Valve Chambers or Dry Wells

1. Required valves shall be located in a separate valve chamber or a dry
well, with provisions for draining accumulated water from the chamber or dry well.

2. Check valves that are integral to the pump and can be removed from the
wet well need not be located in a separate structure.

3. Valve chambers may be dewatered to the wet well through a drain line
with a gas and water tight valve.

4. Dry well floors shall be sloped toward a sump, equipped with a sump
pump.
5. A sump pump equipped with dual check valves shall be provided in the

dry well to remove leakage or drainage with discharge above the high water level
of the wet well.

6. Pump seal leakage shall be piped or channeled directly to the sump and
the sump pump shall be sized to remove the maximum pump seal water
discharge that would occur in the event of a pump seal failure.
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7. The air bubbler line (if used) and sump pump discharge shall cross
between the dry well and wet well below the frost line. All openings between the
dry well and wet well shall be sealed to prevent gases from entering the dry well.

8. The capacity of any water service must not exceed the sump pump
capacity and any water service provided to the dry well shall be equipped with a
suitable backflow preventer.

9. Suitable access and lifting/moving equipment shall be provided for the
maintenance/ repair/removal of sump pumps, valves, fittings, etc. located in the
dry well.

10.  All dry wells to be equipped with DBI SALA fall arrest pockets for confined
space entry.

11.9 Piping and Valves

1. Shutoff and check valves shall be placed on the discharge line of each
pump, with the check valve preferably placed horizontally between the shutoff
valve and the pump.

2. Shutoff and check valves shall be capable of withstanding normal
pressure and high-pressure transients and shall be operable from the floor level
and accessible for maintenance (outside levers shall be provided on swing check
valves).

3. Pump discharge piping shall be a minimum of 100 mm diameter and
designed with the following features:

1 Velocities at design peak flows in the 0.8 to 4.0 m/s ranges (preferably in
the low end of the range)

Flanged, concentric increaser

Spacer 150 to 300 mm long with one flanged end and one grooved end for
Victaulic coupling

Elbows (as necessary)

Flanged check valve

Flanged gate valve

Riser pipe

Magnetic or other type of suitable flow meter and recorder (or pump times
for small, constant speed stations where accuracy or flow measurement is
not critical — 3 timers minimum, one for each pump and one for pumps
operating in parallel).

== =4

= =4 =4 -8 -9
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1 150mm bypass pipe and valves located downstream of meters and control
valves.

4. Flow meters shall be provided by Endress & Hauser, or other approved by
the Town.

11.10 Ventilation

1. All wet wells and dry wells shall be properly ventilated, with no
interconnection between the wet well and dry well ventilation system and no
venting of wet well air into a building.

2. Ventilation, heating and dehumidification equipment shall be provided to
protect electrical control equipment from excessive moisture.

3. Wet well ventilation may be either continuous or intermittent, with
continuous ventilation providing at least 12 air changes per hour and intermittent
ventilation providing at least 30 air changes per hour, based on 100 per cent
fresh air.

4, Natural ventilation of small pumping station wet wells is acceptable,
utilizing two 100 mm diameter vent pipes with gooseneck tops and insect
screens, extending 900 mm above the slab of the wet well (with one vent
extending within 0.3 m of the crown of the inlet sewer and the other terminating
on the underside of the roof slab).

5. Where a wet well ventilating fan is provided the air change requirements
shall be oriented to blow fresh air into the wet well at a point 900 mm above the
alarm level.

6. Dry well ventilation may be either continuous or intermittent, with

continuous ventilation providing at least 6 air changes per hour and intermittent
ventilation providing at least 30 air changes per hour, based on 100 per cent
fresh air.

7. Mechanical ventilation of dry wells in accordance with Ministry of Labour
requirements must be provided.

8. In dry wells over 4.6 m deep, multiple inlets and outlets shall be provided,
fine screens or other obstructions shall be avoided and dampers shall not be
used on exhaust or fresh air ducts.

11.11 Electrical

1. Submersible pumps shall operate at 3 phase power.
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2. Pump motors shall be equipped with soft starter and across-the-line
starter option with pilot lights (run, fault), hour meters, amp meter and HOA
switch.

3. Pumps shall have plug and receptacle on flexible cable with serviceability
under conditions of extra hard usage and shall meet the requirements of the
Ontario Electrical Safety Code standards for flexible cords in sewage pumping
stations.

4. All flexible cable shall be provided with corrosion-resistant terminal fittings,
watertight seal and separate strain relief, and shall be designed to facilitate field
connecting.

5. Electrical supply, control and alarm circuits shall be designed to provide
strain relief and to allow disconnection from outside the wet well, with terminals
and connectors protected from corrosion by location outside the wet well or
through use of watertight seals.

6. The motor control centre shall be located outside the wet well, be readily
accessible and be protected by a conduit seal or other appropriate measures
meeting the requirements of the Ontario Electrical Safety Code, to prevent the
atmosphere of the wet well from gaining access to the control centre, with the
seal located such that the motor can be removed and electrically disconnected
without disturbing the seal.

7. When exposed to weather the motor control centre shall meet the
requirements of weatherproof equipment of the National Electrical Manufacturers’
Association (NEMA) 3R or 4.

8. Electrical systems and components (e.g. motors, lights, cables, conduits,
switch boxes, control circuits) in raw sewage wet wells, or in enclosed or partially
enclosed spaces where hazardous concentrations of flammable gases or
vapours may be present, shall comply with the Electrical Safety Code (O. Reg.
164/99) under the Electricity Act, 1998 for Zone 1, Group D locations.

9. Installation of electrical equipment and wiring located within the wet well
shall be avoided unless it is essential that it be located in the wet well. All
junction boxes shall be installed outside the wet well and all wire access holes
shall be sealed to prevent migration of gases through the wet well walls.

10. Equipment located in the wet well shall be suitable for use under corrosive
conditions.
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11. A fused disconnect switch located above ground shall be provided for the
main power feed for the pumping station which, if exposed to weather, shall meet
the requirements of weatherproof equipment NEMA 3R or 4.

12.  Lightning and surge protection shall be included.

13. A 110-volt power receptacle shall be provided inside the control panel for
stations that have control panels located outdoors.

14.  Ground Fault Circuit Interruption (GFCI) protection shall be provided for all
outdoor outlets and for indoor outlets located near eye washes or other area
susceptible to dampness.

15. Interior and exterior lighting to be LED

11.12 Mehcanical

1. Frost free hose-bib located at exterior near wet well hatches.
2. Sink, hot water tank and eyewash station.

11.13 Controls and Alarms

1. Instrumentation and control systems must be designed to the satisfaction
of the Town. The method of communication is to be determined in consultation
with the Town.

2. A flood alarm shall be supplied in any dry well.

3. Supervisory Control and Data Acquisition (SCADA) shall consist of an
integrated hardware and software system to provide full control and monitoring of
the pumping station, with the pumping station designed for manual configuration
and then automated with SCADA.

4. Level control shall be provided by Siemens Sitrans P pressure
measurement system or as approved by the Town. Float backup shall be
provided for high level alarm.

5. Level control sensing devices shall be so located as not to be affected by
turbulent flows entering the well or by the turbulent suction of the pumps.

6. Float controls shall be at least 300 mm vertically and 450 mm horizontally
apart and positioned against a wall away from turbulent areas.
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7. High sewage level should normally be at least 300 mm below the invert of
the inlet sewer, however where there is no danger of basement flooding and/or
solids deposition, normal high sewage level may be designed to be above the
invert of the inlet sewers to minimize pumping costs and wet well depth.

8. Low sewage level should be at least 300 mm or twice the pump suction
diameter (D) above the centre line of the pump volute.

9. The bottom of the wet well shall be no more than D/2 and no less than D/3
below the mouth of the flared intake elbow.

10.  Provision shall be made to automatically alternate the pumps in use.

11.  Flow monitoring and data logging shall be accomplished with a magnetic
flow meter.

12.  Alarm systems with standby power source are required for all pumping
stations.

13. The alarm shall be activated in cases of power failure, dry well sump and
wet well high/low water levels, pump failure, unauthorized entry, high/low
temperature, air quality (H>S, CO, Oz and Flammable), generator fault/failure to
run, transfer switch, utility power fail, level transducer fault or any other cause of
pump station malfunction.

14. Pumping station alarms shall include identification of the alarm condition
and shall be transmitted to the Wasaga Beach Water Pollution Control Plant.

11.14 Standby Power

1. All sewage pumping stations must be provided with an automatic
generator for standby power in case of power failure (for small pumping stations,
a quick connection for a portable generator may be considered by the Town).
Both diesel and natural gas fired generators shall be considered. The
capital/operating costs and reliability of both options shall be reviewed with the
Town before making a final selection.

2. Standby generators shall be sized to provide adequate power to start and
continuously operate all connected loads, including pumps, lighting, ventilation
and other auxiliary equipment necessary for the safe and proper operation of the
sewage pumping station.

3. The generating equipment shall be capable of operating all pumps during
emergency situations, however operation of fewer pumps during auxiliary power
supply will be considered if an evaluation based on design peak hourly flows,
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anticipated length of power outage and storage capacity indicates such operation
IS justified.

4. Unless the generating equipment has capacity to start all pumps
simultaneously with auxiliary equipment operating, special sequencing controls
shall be provided to start pump motors.

5. Where permanent standby generating equipment is provided, the standby
generating equipment shall include automatic (i.e. automatic transfer switch) and
manual start-up and load transfer.

6. Where a connection for portable generating equipment or manual transfer
Is provided, sufficient storage capacity with alarm system shall be provided to
allow time (minimum 2 hours) for detection of the pumping station failure and
time to transfer, setup and connect portable equipment.

11.15 Emergency High Level Overflow

1. A controlled, high-level wet well overflow to supplement alarm systems
and emergency power generation shall be provided, where possible.

2. Where such overflows are proposed, MOE shall be contacted to assess
the potential impact on public water supplies or other critical water uses and
determine the necessary treatment and storage requirements.

3. Storage/detention tanks or basins, if provided, shall be made to drain to
the pumping station wet well.

11.16 Commissioning

1. Commissioning testing of sewage pumping stations, including but not
necessarily limited to the following, shall be completed and shall be certified by a
Professional Engineer:

9 Testing of station performance over the full range of flows, including
transitions between pumps.

1 Pump performance test demonstrating the pumping efficiency, capacity
and function in accordance with the pumping station design report.

9 Continuous high frequency (minimum 1 Hz) pressure monitoring during
testing procedure and for 24 hour period under normal conditions using
portable equipment.
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2. Reporting on commissioning results complete with plots of pressure and
flow during the testing procedure and all relevant interpretation and explanations,
including discussion of impact of operations and life cycle costs.

3. Operation and Maintenance Manuals provided to the Town and/or
Operating Authority.

11.17 Assumption

1. The Owner shall maintain the facility and provide maintenance reports on
an annual basis (based on monthly inspections) until assumption of the facility by
the Town.

2. The Town will not assume the facility untii a minimum of 80% of the
dwelling units are occupied and until such time as the Town is prepared to
assume all other municipal aspects of the subdivision. It should be clearly
detailed that the developer shall be fully responsible for the full 100% cost to
operate the sewage pump station (including OCWA and Town costs) until the
facility is assumed by the Town.

3. Prior to the pumping station assumption by the Town the following shall be
required:

1 Engineering certification in relation to the overall pumping station
construction and performance in writing, signed and stamped by a
Professional Engineer.

1 As-constructed drawings, 3 copies of operation and maintenance manuals

(to have been provided prior to commissioning), the original design report

and approved shop drawings for all equipment, prior to final inspection.

Copy of close-out permit from ESA.

Installation test reports of feeders, pumps, etc.

I/O point-to-point checkilists.

All schematic drawings and manuals.

Documentation for load bank testing of generator set, including oil sample

testing report.

1 Confirmation that “Normal” and “Emergency” power is in phase and
demonstration of the generator set operation from Normal to Emergency
and back to Normal mode, proving louvre operation.

1 Engineering certification that pump rotations are correct.

All electrical enclosures shall be clean and operational.

1 Confirmation of capacitor sizing versus pump motor sizing and power

factor testing with and without load (if applicable).

Demonstration that alarms function locally and remotely.

= =4 =4 4 A
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1 Demonstration of a complete pump cycle, including alternation of pumps
as well as initiating a pump failure to prove lag pump backup operation.

1 Pump servicing reports.

1 Spare parts and warranties information package.

1 117 x 177 plastic laminate fact sheet on the pumping station including
lowest basement elevation, location of force main outlet to gravity system
and bypass invert elevation, mounted adjacent to the control panel.

1 117 x 177 plastic laminate with process flow diagram indicating valves and
key interlocks.

1 Generator fuel system 3" party TSSA inspection report.

12. STORMWATER MANAGEMENT

12.1 General
Stormwater quantity and quality must be satisfactorily addressed on all projects.

The design requirements of the Town of Wasaga Beach, Ministry of the
Environment and Climate Change and Nottawasaga Valley Conservation
Authority and any other applicable agencies will apply.

Design and system selection must comply with the Ministry of the Environment
Storm Water Management, Planning and Design Manual (latest edition).

Generally, stormwater run-off shall be accommodated by a system of catch
basins, Maintenance holes and storm sewers. The storm drainage system is to
be designed to limit flood damage and hazards for non-frequent storm conditions,
to provide a reasonable level of convenience and safety for pedestrian and traffic
use by removal of lot and street surface run-off during frequent storm conditions
and to prevent the impairment of water quality and disturbance to natural
streams.

In all cases the designer must have regard for impacts on receiving
watercourses, riverfront and public beach areas.

The developer’s design engineers are encouraged to consider use of low impact
development (LID) techniques for stormwater management in lieu of and/or in
combination with end-of-pipe designs where reasonable / feasible. LID
measures will be considered by the Town in consultation with the Nottawasaga
Valley Conservation Authority on a case-by-case basis, particularly with regard to
the downstream receiving Town owned property capacity to convey stormwater
flows in the event of LID measures failing. Measures to be considered shall
include but not be limited to underground pipe storage, infiltration galleries, low
gradient grassed infiltration swales, bio-retention swales, rain gardens,
permeable pavers / surfaces and/or other industry standard / acceptable means
of lot level control for stormwater quantity and quality. The designer should
review the NVCA Stormwater Technical Guide for LID design considerations.
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An Operations & Maintenance Manual for all Stormwater Management facilities
shall be provided under separate cover, as outlined in Appendix E, complete with
a Stormwater Management Facility Specifications Summary, as outlined in
Appendix D.

12.2 Service Areas

The system shall be designed to service all areas within the subdivision to their
maximum future development in accordance with the Official Plan. Allowance
shall be made for inflows from the appropriate adjacent drainage areas and
outlets to the appropriate adjacent sewer or watercourse. This may require
assumptions to be made for post development conditions of adjacent future
development lands that outlet to the stormwater management facilittes. The
exact location and service requirements for connecting sewers or channels to
adjacent sewers or areas shall be approved by the Town Engineer.

12.3 Materials

All materials shall be CSA certified and supplied in accordance with
specifications and the Town approved materials list.

12.4 Drainage Easements/ Blocks

If the required drainage works from municipal lands or lands to be dedicated to
the municipality result in drainage through other lands, all such work shall be
carried out by means of a storm drain and appurtenances of sufficient size for the
drainage requirements of the area. The design shall be based on the run-off to
be expected from the area when completely developed with buildings,
pavements, sidewalks and parking areas, and such design shall be approved by
the Town Engineer.

The Developer will obtain at no expense to the Town by deed or grant of
easement in a form approved by the Town Solicitor, any necessary rights in land
for drainage through lands other than its own. The Town shall be protected or
indemnified by the Developer from all claims or actions of any nature or kind
whatsoever arising from the use of such lands until such time as the services
installed therein become vested in the Town in the manner herein before
provided.

Lands designed as overland flow routes, drainage corridors, or spillways shall be
deeded to the Town as municipal blocks. These drainage blocks must be
designed to convey the 100-year return frequency storm event and may be
required to accommodate the Regional (Timmins) Storm event. The minimum
width of these blocks is 6.0 metres. The design of drainage blocks must be
verified using HEC-RAS software or approved equivalent.

To ensure the integrity of rear yard drainage and overland flow systems, 3.0 m
wide drainage easements may be required over the rear of all lots, and where

Town of Wasaga Beach April 2021
Engineering Standards Page 58



possible, split equally on either side of the adjoining lots.

An Overall Comprehensive Plan of Easements is required with design
submissions.

12.5 Stormwater Management Report

The Stormwater Management Report setting out the existing and proposed
drainage system shall be submitted for approval to the Town Engineer. The
report may also have to be approved by the Ministry of the Environment and
Climate Change, the Ministry of Natural Resources and Forestry, and the
Nottawasaga Valley Conservation Authority. This report shall provide for all
criteria within this section of the Engineering Standards and among other things
shall pay particular attention to the following:

(a) Possible areas within the subdivision not having suitable drainage outlets
as well as proposed mitigation measures to ensure that a suitable outlet is
provided for each area.

(b) The possible obstruction of natural drainage patterns caused by
development and buildings, and proposed mitigation measures as
necessary.

(© Details of a suitable drainage outlet(s) from the subdivision.

(d) Natural watercourses entering the subdivision and adjacent lands draining
to the subdivision and protective measures incorporated into the design to
preserve these features.

(e)  Accumulated flows at all proposed drainage structures.

The report shall include a plan showing the major overland system design.
When the Rational Method is used, the relevant figures are to be entered on
Storm Sewer Design Sheets, which are to be included as part of the drawing set
in the detailed drawings submissions. When computer modelling is used, the
report shall indicate model parameters and assumptions used to give outflow
hydrographs and hydraulic grade line levels (for 100-year storm event) on plan /
profile drawings where applicable.

This report shall provide recommendations for dealing with all drainage that
affects the design of drainage works for the development and such
recommendations, when approved by the Town Engineer shall be incorporated
into the detailed Engineering Design Drawings.

12.6 Design Flows

Potential increases in run-off rates resulting from new development shall be
controlled as required by the Town. Where downstream constraints exist such
as those established by the Town or the Nottawasaga Valley Conservation

Town of Wasaga Beach April 2021
Engineering Standards Page 59



Authority, the drainage report shall demonstrate how run-off rates will be
controlled to satisfy those constraints. In the absence of such constraints, the
post-development flows from a 5-year return frequency storm shall not exceed
the flows for pre-development conditions for the same storm at the outlet for the
minor system unless it is demonstrated to the satisfaction of the Town Engineer
and Nottawasaga Valley Conservation Authority (as applicable) that uncontrolled
flows will have no adverse effects. Similarly, for the major system, post-
development run-off from a 100-year return frequency storm shall not exceed the
pre-development run-off for the same storm.

The designer must also demonstrate that the Regional (Timmins) Storm event
can be safely conveyed to a positive outlet via overland flow routes including
drainage blocks and/or municipal rights-of-way.

12.7 Methods of Computation

Pre-development peak flows shall be computed by a method such as the
Rational Method or by an approved equivalent or more conservative computer
model. Watershed definition and pre-development flows must be approved by
the Town Engineer.

Preliminary estimates of post-development flow rates may be computed using a
method such as the Rational Method.

For all systems and for the design of surcharged sewers and detention facilities,
the latest version of the computer model SWMHYMO or OTTHYMO is
recommended.  Other hydrograph methods may be considered if it is
demonstrated that the results are comparable to those from OTTHYMO. Post-
development design flows may be determined using the Rational Method only
where the design area is less than 40 hectares and run-off control facilities are
not considered.

The Rational Method and the Town’s intensity-duration-frequency (IDF)
regression equation for rainfall intensities are to be used for storm sewer pipe
sizing calculations, which must be approved by the Town Engineer. All storm
sewers shall be designed according to the Rational Formula:

Q = CiA
360
where,
Q = design flow in (m?3/s)
C = site specific runoff coefficient (unitless)
A = drainage area (ha)
| =

rainfall intensity (mm/hr)
The rainfall intensity shall be calculated in accordance with the following:

Town of Wasaga Beach IDF Curve Parameters — Adjusted for Climate Change
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Parameter Return Period
1:2 Year | 1:5 Year | 1:10 Year | 1:25 Year | 1:50 Year | 1:100 Year
A 586 765 901 1084 1171 1263
B 2.58 2.44 2.54 2.74 2.49 2.33
C 0.742 0.739 0.741 0.746 0.741 0.737
1. Rainfall Intensity, i (mm/hr) = a/(tc+b)°, where tc is time of concentration in minutes.
2. Parameters based on MTO IDF Curve Look-up Tool 2010 base data (Latitude —

44.520833, Longitude -80.012500).

3. Climate change adjustment based on a review of literature, the IDF intensity values were
increased by 20% to account for climate change.
I = a
(tatb)*
where,

|
tc
a,b,c

rainfall intensity (mm/hr)

time of concentration (minutes)

a function of the local intensity duration data (adjusted for
climate change)

Where the first leg of a residential storm sewer system is sized using the Rational
Method, the initial inlet time shall be 15 minutes for the 5-year storm. This shall
apply where the upstream drainage area does not include large open space
areas, in which case the inlet time of concentration is to be calculated in
accordance with the Ministry of Transportation Drainage Manual. Where peak
flows from external areas enter a subdivision sewer system, the more critical
case based on either the time of concentration including the external area, or the
time of concentration excluding the external area shall be used. Actual velocities
of computed peak flows shall be used to estimate time of concentration.

A design evaluation of inlet times must be submitted to justify inlet times different
from those specified above, especially in the cases where the sewer is designed
for certain surcharge conditions for larger storms and where the sizing is
optimized for both situations. Such an evaluation should be approved by the
Town Engineer prior to submission of design drawings.

Run-off coefficients for the Rational Method are given by component of surface
treatment and by Land Use. The Land Use values provided are intended as a
guide only. The designer is encouraged to develop an appropriate coefficient
using a composite calculation, which is subject to the approval of the Town
Engineer.
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Description

Runoff Coefficient ‘C’

Sodded area under 7% slope

Sodded area over 7% slope

Paved Area with Storm Sewer

Paved Area with Sodded Swales

(Dependent on Relative Area of Swale
To Paved Area and On Type of Swale)

Gravel Area

Roof Area

Flat Roof Area With Detention Hoppers

Residential Lots:
Single Family
Semi-detached

Row / townhouses

Commercial / non-residential Lots With Roof Leaders Or Pavement to Sodded

Areas

Unimproved Open Space Under 7% Slope

Unimproved Open Space Over 7% Slope

0.25
0.35
0.90
0.30-0.85
0.75
0.90
0.10-0.50
0.30-0.45
0.45-0.60
0.50-0.70
0.40 - 0.85
0.25
0.30

In addition to the above parameters, when developing a “weighted ‘C’ value”, the
designer shall consider the allowable percent imperviousness as outlined in the
Town’s Zoning By-law. The following is a summary of the maximum allowable
imperviousness at full build-out of all lots under each type of zoning:

Zone Lot Coverage | Landscaped Open Maximum
(max.) Space (min.) impervious build-out
R1 35% 30% 70%
R2 40% 30% 70%
R3 35-45% (per 30% 70%
unit type)
R4 35% 35% 65%
CD (none) 5% 95%
CS (none) 10% 90%
CL 40% (none) 100%
CR (none) 20% 80%
CT (none) (none) 100%
CA (none) 10-35% 65-90%
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12.8

12.9

For estimating flows from storms larger than the 5-year return storm the run-off
coefficients should be increased to account for the increase in run-off due to
saturation of the soil, with the estimate becoming less accurate for larger storms.
Coefficient for the larger storms can be derived as follows:

Cwo = Cs

Cxs = Cs X 1.1
Cso = CsX1.2
Ci0 = Cs X1.25

Manning's Formula shall be used to determine the capacity of the sewers. For
concrete and PVC sewers, a roughness co-efficient of 0.013 shall be used. For
corrugated pipe used as culverts, not storm sewers, roughness coefficient of
0.024 shall be used.

In general, a storm sewer system shall be designed to convey not less than the
5-year return frequency storm without surcharge. Where underground storage is
proposed, a hydraulic grade line analysis of the storm sewer system under 1 in
100-year storm condition is required. The hydraulic grade line shall be shown on
a profile drawing in the Storm Water Management Report and on Final plan /
profile drawings. Surcharged design may be considered for higher design levels
where suitable methods are used, subject to the approval of the Town Engineer.

Minor Storm System

Storm sewers and culverts are to be designed for at least a 5-year return
frequency storm without surcharge where adequate overland drainage capacity
exists to satisfy the major system requirements.

An exception to this may be considered when the major system is inadequate
either because there is no outlet for overland flows or there is insufficient surface
detention potential. Under these circumstances and subject to approval by the
Town Engineer, the sewer system may be designed to carry as much flow as
necessary to achieve the minimum 100-year level of protection for the major
system as specified below.

Major Storm System

Run-off rates in excess of the design capacity of the minor system shall be
conveyed via streets and swales to a safe outlet. The combination of overland
flow system and minor system shall be designed for a minimum 100-year return
frequency storm, to prevent flooding of private property with maximum level of
road flooding and surface detention as follows:
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LOCATION

STORM RETURN FREQUENCY (YEARYS)

Under 25

25

100

Walkways and Open
Spaces

Minor Surface Flow
UP to 25mm Deep

As Required for
Overland Flow

As Required for
Overland Flow

Gutter or 0.10 m
Deep at Low Point
Catch Basins

On Walkways Outlets Outlets
Collector and Within the Up to Crown 0.10 m Above Crown
Industrial Roads Roadside Ditch or

1.0 mWide in

Arterial Roads

Within the
Roadside Ditch or
1.0 mWide in
Gutter or 0.10 m
Deep at Low Point
Catch Basins

One Lane Clear

Up to Crown

Public Property

Minor Ponding in
Swales or Ditches

No Structural
Damage, Ponding
in Flat Areas, No
Erosion

No Structural
Damage, Ponding in
Flat Areas, Some
Erosion

Private Property

Minor Ponding In
Swales

No Structural
Damage, Ponding
In Yard Areas

No Structural
Damage, Ponding in
Yard Areas Below
Building Openings -
No Basement
Flooding

Parking Lots

No Surface
Ponding for 5-year
return frequency or
less

No structural
damage, Max.
Ponding depth 200
mm

No Structural
Damage, Max.
Ponding depth 200
mm.

Street grading must provide a continuous gradient to direct street flows within the

right-of-way to a safe outlet at low points.

Outlets can be walkways or open

sections of roadways leading to parks, open spaces or river valleys.

12.10 OQutfalls

Outfall structures to existing channels or watercourses shall be designed to
minimize potential erosion or damage in the vicinity of the outfall from maximum

design flows.
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12.11 Stormwater Quantity Control

12.11.1 General

Where deemed necessary by the Town to reduce run-off increases and to meet
identified downstream flow constraints, detention and/or retention facilities shall
be provided for both the major and minor systems.

Land area set aside expressly for stormwater management facilities where it is
not part of a privately owned facility (i.e. roof top storage or otherwise
incorporated into industrial/commercial lands) shall be designated as a
"stormwater detention/retention site".

All detention/retention facilities dedicated by the Developer to the Town shall not
be considered as part of the park system.

All stormwater management facilities shall be provided with an outlet (overflow
spillway) designed to accommodate a 100-year return frequency storm and/or
the Regional (Timmins) storm event flow without failure. Suitable erosion
protection shall be provided downstream of the outlet for all flow conditions.
Operation during spring snowmelt or freezing conditions shall be investigated
and any required changes shall be incorporated.

For private commercial developments, surface water infiltration systems are
encouraged, utilizing existing granular soils conditions and having regard for
seasonal high groundwater table.

12.11.2 Parking Lot Storage and Rooftop Storage (Commercial Development)

The Town does not recommend the use of rooftop storage for stormwater
management.  Continual functioning of flow control devices cannot be
guaranteed and therefore, these methods of quantity control create a potential for
flood damage. Where other options for stormwater management practices exist,
it is the preference of the Town that alternatives to rooftop storage be used.

Rooftop storage will not be considered for any residential building including
mixed residential / commercial use.

In the event that the Developer proposes rooftop and/or parking lot storage due
to site conditions / restrictions, the following conditions shall apply:

1. The Developer must provide written acknowledgement that he is aware of
the potential liabilities associated with parking lot and rooftop controls, and
that the Municipality will not be held liable for any damages related to the
installation, operation, modification or removal of proposed parking lot or
rooftop controls.

2. Parking lot and rooftop storage systems must be registered on title to be
binding on subsequent site owners as part of the Site Plan Agreement to
ensure they cannot be removed or altered during future site alterations
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without the provision of adequate alternative storage, as approved by the
Municipality.

Design Requirements for Parking Lot Storage

i

i

Parking lot storage must be controlled by pipe size reductions within the
storm sewer network, and preferably not through the use of orifice plate
restrictors.

Surface ponding is only allowable during storm events greater than the 1:5
year design storm. No ponding may occur for lesser storm events.

The maximum allowable ponding depth within the parking lot is to be
limited to 200 mm.

The 100-year ponding elevation and storage volume provided at each
ponding location must be shown on the Site Grading and Drainage Plan.

No ponding is permitted within designated fire routes.

Design Requirements for Rooftop Storage

Where rooftop controls are considered, design submissions must indicate:

i

the type of control to be installed (i.e., product name and manufacturer),
complete with tamper-proof screening.

the number and placement of proposed drains and weirs;
product specifications showing design release rates for each structure;

the maximum ponding depth of 150mm, draw down time and detained
volume at each structure; and the total release rate and detained volume
for the roof.

An emergency weir overflow be provided at the maximum design water
elevation

As part of the design submission, the engineer may also be requested to
demonstrate that there is sufficient distance from the outlet structure to the
closest watercourse such that the discharged flows will not adversely
affect the temperature of the watercourse.

12.11.3 Underground Storage

The use of underground storage for stormwater management will be considered
by the Town subject to the results and recommendations of a geotechnical
investigation. For underground storage systems incorporating infiltration
measures into the design, in-situ infiltration testing confirming the infiltration rate
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of the native soil is adequate is to be completed. Safety factors are to be applied
to the infiltration rate as per the Low Impact Development Stormwater
Management Planning and Design Guide prepared by CVC and TRCA, 2010 -
versions 1.0. Also, a minimum 1.0 m separation from the invert of the
underground storage system to the seasonally high groundwater table is required
for systems incorporating infiltration measures into the design. For any
underground storage system, approval of the design from a geotechnical
perspective (infiltration rates, hydrostatic uplift, cover requirements, etc.) is
required from a Geotechnical Engineer.

12.12 Roof Leaders

Leaders are to be discharged to ground surface splash blocks and flows to be
directed away from the building in such a way as to prevent ponding or seepage
into weeping tile. In residential development, roof leader soakaway pits (see Std.
Dwg. No. 11) may be required as part of the stormwater management design.
No connections are to be installed directly to storm sewers.

12.13 Foundation Drains

The underside of footing elevation must be a minimum of 0.3 metres above
seasonal high ground water table as determined by a Geotechnical Engineer.

Foundation drains shall be in accordance with the Ontario Building Code and
connected to a sump pump, which is to be discharged to an at-grade splash pad
overland.

In the event that the footings must be lower than the groundwater table elevation,
the underside of the foundation drain / weeping tile shall be a minimum 300mm
above the estimated seasonal high groundwater table elevation.

Foundation drains shall not be connected to sanitary sewers. In some cases,
depending on site parameters, storm service laterals may be permitted, at the
discretion of the Town Engineer, at which time the sump pump discharge shall be
controlled as outlined in Std. Dwg. No. 21.

12.14 Stormwater Quality Control

The selection of Best Management Practices (BMP) for water quality control shall
be applied. When selecting and designing BMP's, reference should be made to
the Ministry of the Environment Stormwater Management Planning (SWMP) and
Design Manual, latest revision.

The BMP selection process shall review all environment constraints and provide
rationale for the selection of alternatives for a specific site as outlined in detail in
the above noted MOE document.

In all cases, infiltration of stormwater from rooftops and grassed areas by using
dry wells, infiltration trenches, buffer zones, grass swales, etc. shall be the
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primary consideration for stormwater quality control. Infiltration areas would be
subject to the recommendations of a hydro-geological and soils investigation
report. Run-off from roadways and parking lots must be treated prior to infiltration
or discharge to a watercourse.  For developments where infiltration is not
possible or is limited, wet ponds shall be considered.

Oil grit separators (OGS) may be considered in isolated, in-fill situations as a
means of stormwater quality control when used in conjunction with other SWMP
methods in a “treatment train”, in accordance with MOE SWMP manual
guidelines.  Acceptable OGS products include Stormceptor, and Echelon
Environmental chambers.

12.15 Wet Pond Design Criteria

The wet pond shall be designed in accordance with the MOE Stormwater
Management Planning and Design Manual; however, must incorporate the
following municipal requirements:

a. The side slopes shall be a maximum 5:1.

b. Retaining walls will not be permitted along the perimeter of retention/detention
facilities — all sides are to be sloped.

c. The maintenance platform shall be minimum 6.0m x 6.0m in size, paved or
turfstone surface and shall be constructed to an elevation higher than the
springline of the inlet pipe to the pond.

d. The pond block shall be delineated from adjacent residential land uses with
1.5m high black vinyl chain link fence per OPSD 972.130 placed wholly within
the pond block.

e. All vertical drops around the pond, including the concrete headwalls, shall be
fenced with a galvanized pedestrian handrail as per OPSD 980.101.

f. Gates shall be provided for accesses to the maintenance platform and inlet
and outlet structures as required.

g. Permanent pool shall be equipped with a fountain aerator, in accordance with
Town Std. Dwg. No. 18.

h. A SWM Pond Landscaping Plan shall be provided. SWM facility landscaping
shall be designed by a Landscape Architect in accordance with Section 4.6.1
of the Ministry of Environment, Conservation and Parks (MECP) Stormwater
Management Planning and Design Manual (March 2003) using native
species. Acceptable deciduous and coniferous species suitable for planting
within the Town's SWM facilities are provided in Section 13: Landscaping of
these Engineering Standards and Section 3 Stormwater Management Pond
Planting of the NVCA Stormwater Management Guidelines. SWM facility
landscaping is to be designed to discourage growth of invasive and noxious
weeds such as cattails to the satisfaction of the Tow.

I. Headwalls and vertical structures shall be concrete or stackable armour
stone.

j. Inlet and outlet pipe structures shall be concrete, PVC, or HDPE.

k. SWM ponds shall be provided with a 3.0m wide platform constructed of
50mm HL-4 hot mix asphalt over 200mm of compacted granular ‘A’ around
the entire perimeter at the top of slope for safety purposes, for maintenance
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access around the pond and to form part of the pedestrian trail system.

|. Complete the Stormwater Management Facility Specification Summary per
Appendix D and include in the final Stormwater Management Report
Operations and Maintenance Manual as required.

m. The bottom of the sediment Forebay shall be hard surface (30MPa concrete
or cable mat) to the satisfaction of the Town Engineer.

n. Stormwater Management ponds shall be provided with warning signage per
Standard Drawing No. 19. The number and location of signs will be subject to
approval from the Town Engineer on a site specific basis. Signs to be
installed prior to occupancy.

0. The Operation and Maintenance Manual shall identify the minimum expected
cleanout frequency for the sediment forebay, as well as identify the sediment
depth that warrants the cleanout.

Prior to municipal assumption, the Developer shall be responsible to cleanout the

SWM pond. Further, the Developer shall direct his engineer to update the
Stormwater Management Facility Specification Summary after cleanout.

12.16 Municipal Drains

Where development proposals include any sort of alterations to a Municipal
Drain, the developer is required to petition the Town in accordance with the
Ontario Drainage Act. Regulations and specifications of the Ontario Drainage
Act shall be strictly adhered to and the design specified by the Engineer's Report
for the Municipal Drain shall be met.

13.STORM SEWERS

13.1 General

Storm sewers shall be provided to serve the whole of the development and shall
give consideration to upstream future developments, as applicable.

Generally, storm sewer systems shall be designed in accordance with the
Ministry of Environment and Ministry of Transportation Guidelines.

The storm sewers shall be connected to the Town's storm sewer system or
discharged to a natural watercourse as approved by the Town, the Ministry of the
Environment and Conservation Authority.

The storm sewer system shall be designed by a recognized engineering method
such as Rational Method using the 5-year Town rainfall intensity curve and a
maximum time of concentration of 15 minutes at the inlet of the storm sewer
system. This shall apply where the upstream drainage area does not include
large open space areas, in which case the inlet time of concentration is to be
calculated in accordance with the Ministry of Transportation Drainage Manual.

The minor drainage system (i.e. storm sewers) are to be designed to convey at a
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minimum the 1:5-year return frequency design storm peak flow with adjustments
for climate change. The major drainage system (overland flow routes) are to be
designed to convey the greater of the 1:100-year return frequency design storm
(adjusted for climate change) or Regional Storm peak flow. If the combination of
the minor and major drainage systems have insufficient capacity to convey the
greater of the 1:100-year return frequency design storm (adjusted for climate
change) or Regional Storm peak flow, the capacity of the minor drainage system
should be increased such that the peak flow produced by the governing major
storm event is safely conveyed to the downstream outlet.

Where the seasonal high ground water table is at or above the spring line
elevation of the storm sewer, the curb line subdrain shall be installed at or below
the pipe spring line on the outside of curb.

Alternatively, a perforated pipe/open joint storm sewer system complete with filter
fabric sock will be considered.

Except for special cases, the downstream pipe diameter shall always be greater
than or equal to the upstream pipe diameter.

All private developments require an Operations and Maintenance Manual for the
regular inspection and maintenance for cleaning out catchbasin sumps and
flushing of storm sewer pipes, as per Appendix E.

13.2 Material

All materials shall be CSA Certified and in accordance with the Town approved
materials list as amended.

Minimum size of storm sewer pipe shall be 300 mm diameter. Catchbasin leads
shall be minimum 300 mm diameter.

Where the main sewer is 450 mm dia. or less the spring lines of the lateral and
the main sewer shall match. Where the main sewer is greater than 450 mm dia.
the invert of the lateral and spring line of the main sewer shall match.

13.3 Upsizing for External Lands

The Town may require a larger storm sewer size on parts of the development
than required for the development alone.

13.4 Storm Sewer Pipe

Storm sewer construction and testing shall conform to the requirements of the
Ontario Provincial Standard Drawings and Specifications for sewer construction.
Flexible pipes shall be embedded in accordance with OPSD 802.010 and rigid
pipe shall be embedded in accordance with OPSD 802.031.

Main sewer connections across roadways shall be backfilled with approved
granular materials, thoroughly compacted in layers.
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13.5 Storm Sewer Maintenance Holes and Catchbasins

Concrete Maintenance holes shall be provided at all changes in direction of the
sewer and at all street intersections, but no further apart than 150 m.
Catchbasins and Catchbasin Maintenance holes shall not be located in
driveways. Maintenance holes shall be minimum 1200 mm inside diameter.
Benching shall be provided per OPSD 701.021 in all storm Maintenance holes
and catchbasin Maintenance holes greater than 1800 mm diameter in size
Catchbasin Maintenance holes equal to or less than 1800 mm diameter in size
shall have sumps. All storm Maintenance holes covers shall conform to OPSD
401.010, closed cover.

Catchbasins shall be provided on both sides of the street at all low areas but no
further apart than 60 m. Double catchbasins shall be provided at all sags in the
street. Catchbasins shall have sumps; however, rear lot catchbasins shall be
without sumps. All catchbasin frames and grates shall conform to OPSD
400.020.

Maintenance hole and catchbasin covers shall be set on a minimum of 50 mm
and a maximum of 150 mm of HDPE adjustment rings or approved equivalent.
Precast concrete adjustment units shall be installed as per OPSD 704.010
600mm max height or 3 riser rings.

Maintenance holes as per OPSD 704.010 within the travelled portion of the
roadway must be initially installed such that the cover is flush with base course
asphalt and raised to be flush with finished grade prior to the placement of top
course asphalt. Adjustment of top of grate to match top course asphalt may be
provided by cutting base asphalt around the frame and grate and raising with
HDPE adjustment rings or approved equivalent adjustment ring, or by using cast
iron Sigma riser rings (or approved equivalent). Alternatively, the Developer may
use Bibby-Ste-Croix Autostable adjustable frames at the time of initial
maintenance hole installation, which can be adjusted at the time of paving
surface course asphalt.

Structures within the curb line must also be initially installed with the cover set to
base course asphalt and raised to finished grade in accordance with OPSD
610.010.

Maintenance hole steps shall be per OPSD 405.010 hollow rungs installed at 300
mm spacing with a maximum 600 mm from the top of grate to the first step.

Catchbasin leads shall be connected to the main sewer through a Maintenance
hole except where the main sewer size exceeds 450 mm dia. in which case the
lead can be connected directly to the main sewer with manufactured tees.
Catchbasin leads to be at a minimum 0.5% grade.

A minimum of two catchbasins shall be required on the outside radius of all cul-
de-sacs and crescents.
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Catchbasins are to be located to avoid conflict with driveways.

13.6 Storm Sewer Services

Where applicable, storm service connection pipes are to be PVC SDR 28 and
white in colour (to distinguish from sanitary laterals) complete with rubber
gasketed bell and spigot joints at a minimum of 1% slope and 1.2m cover at
property line.. The storm service lateral shall be extended 1.5m into the private
lot, consistent with sanitary sewer and water services.

Services for commercial/ industrial/ institutional shall be equipped with a
maintenance hole at property line.

13.7 Rear Lot Catchbasins

It is preferred that use of rear lot catchbasins be avoided whenever possible by
way of appropriate lot grading design. Low points in the rear of lots may be
avoided by providing rear-to-front lot grading drainage.

Rear lot catchbasins are required to provide a drainage outlet for rear yard
surface drainage systems where a positive outlet is not available, or the number
of lots serviced by a positive draining swale exceeds the length of six (6) freehold
lots, or 75 m.

Each rear lot catchbasin shall service a maximum of twelve (12) lots.

The storm sewer pipe for rear lot catchbasins shall be offset 0.75 m from the
property line within the 3.0 m wide side or rear lot easement.

Rear lot catchbasins shall be per OPSD 705.030 without sumps and shall be
connected to the trunk storm sewer by a Maintenance hole structure.

Rear lot catchbasin storm sewer pipe leads shall be concrete.

13.8 Miscellaneous

The Town shall not be liable for any costs arising out of the construction of storm
sewers for the development.

All sewers, Maintenance holes and catchbasins must be inspected, cleaned out
and flushed prior to assumption into the municipal system.

The complete system shall be flushed and inspected by an approved video
camera testing company and the Town Engineer shall be provided with a copy of
the appropriate data.

CCTV inspection shall be undertaken per OPSS 409 as directed by the Town
following the installation of all utilities. CCTV inspections are to be conducted:
- On all mainlines and lateral services;
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- Prior to the issuance of the Certificate of Substantial Completion (Basic
Services), and,;
- Prior to the placement of surface course asphalt.

14. LANDSCAPING

14.1 Tree Preservation, Compensation and Landscaping

A Tree Inventory / Preservation, Compensation and Landscaping Plan(s) and
Report must be prepared for all developments.

All trees with 100mm dia. trunk and larger at 1.2 m up from base are to be
included in the tree inventory (at minimum).

The Developer must preserve all healthy trees within the limits of the
development in accordance with the Tree Inventory / Preservation Plan
acceptable to the Town. No trees whether on the road allowance, the parkland,
or on the individual lots, shall be removed without the written permission of the
Town.

The Developer must compensate the Town for any trees removed from existing
municipal rights-of-way.  On-site compensation will also be required as
determined by the Town.

The Developer shall plant three (3) trees per low density residential lot and two
(2) trees per medium density residential lot at least one tree being a native
hardwood variety. Refer to STD. DWG No. 9A & 9B. No tree planting will be
permitted in the Municipal right-of-way and shall be a minimum of 1.0 metre
behind the property line to the centre of tree trunk, unless otherwise permitted.

Where, at the discretion of the Director of Planning and/or the Director of Public
Works, the minimum number of yard tree planting requirements are either not
feasible or are waived by the applicable purchaser, the cumulative deficiency of
lot-level trees on all Lots and Blocks in a development shall serve to increase the
number of supplemental plantings that Municipal staff may require on other Lots
and Blocks within the development lands. Ultimately, the overall landscaping
design for the entire proposed development is subject to approval from the
Director of Planning and the Director of Public Works.

The Developer shall maintain existing vegetation and shall provide additional
vegetation as may be reasonably required by the Town.

The Developer must provide landscaping plans that shall include the following:

Protection or preservation of existing trees;

Tree protection / hording limits and details;

Compensation plantings;

The number of trees to be planted being a minimum of three (3) per single
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family dwelling / low density lot, and/or two (2) per medium density lot;
- The species of trees to be planted;
- Planting details;
- A minimum trunk calliper and minimum height;
- Fencing limits and details;
- Trails;
- Decorative entry feature details (where applicable).

A minimum of one (1) tree in the front of the lot may be acceptable on lots that
back onto a wooded area.

The Developer shall delineate with construction fencing the trees or treed area to
be retained in accordance with OPSS 801. This delineated area shall be
established in consultation with the Town and may require a boundary survey
undertaken by an Ontario Land Surveyor.

All trees to meet the standards of Canadian Nursery Trades Association and
shall be planted with a minimum two-year warranty. The warranty period shall be
two-years from the date of Certification regarding quality and health of the trees,
which shall be issued by the Developer’s Landscape Architect or Arborist. Any
replacement trees shall also have a two-year warranty from the date of
Certification.

The following is a list of hardwood and softwood varieties acceptable for planting
in the subdivision:
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Deciduous Tree Species (minimum

minimum height 2.5 m):

50 mm calliper at 1.2 m from bottom of trunk,

Common Name

Scientific Name

Autumn Blaze Maple

Acer x freemanii ‘Jeffersred’

Red Maple Acer rubrum

Silver Maple Acer saccharinum
Sugar Maple Acer saccharum
Ohio Buckeye Aesculus glabra
Paper Birch Betula papyrifera
Blue Beech Carpinus caroliniana

Common Hackberry

Celtis occidentalis

American Beech

Fagus grandifolia

Maidenhair Tree

Ginko biloba

Thornless Honeylocust

Gleditsia triancanthos var. inermis

I[ronwood

Ostraya virginiana

London Plane Tree

Platanus x acerifolia ‘Bloodgood’

Big-toothed Aspen

Populus grandidentata

Trembling Aspen

Populus tremuloides

Kwanzan Japanese Cherry

Prunus serrulata ‘Kwanzan’

Chokecherry

Prunus virginiana

Schubert Chokeberry

Prunus virginiana ‘Schubert’

Bradford Ornamental Pear

Pyrus calleryana ‘Bradford’

Chanticleer Ornamental Pear

Pyrus calleryana ‘Glen’s Form’

Redspire Ornamental Pear

Pyrus calleryana ‘Redspire’

White Oak

Quercus alba

Bur Oak Quercus macrocarpa
Pin Oak Quercus palustris
English Oak Quercus robur

Red Oak Quercus rubra

Ivory Silk Tree Lilac

Syringa reticulate ‘Ilvory Silk’

Little Leaf Linden

Tilia cordata

Glenleven Linden

Tilia x flavescens ‘Glenleven’

Homestead EIm

Ulmus x ‘Homestead’

Coniferous Tree Species (minimum height 1.5 m):

Common Name

Scientific Name

White Fir

Abies concolor

Tamarack

Larix laricina

White Spruce

Picea glauca

Eastern White Pine

Pinus strobus

Douglas Fir

Pseudotsuga menziesii

Eastern White Cedar

Thuja occidentalis

Eastern Hemlock

Tsuga canadensis

Town of Wasaga Beach
Engineering Standards




In some cases, through Planning approval processes, medium and high density
blocks may receive exemptions to the Zoning By-law that leads to smaller overall
landscaped areas on the lots. This may create a challenge to design and plant
large trees in the front and rear of the lot without conflict of the root system with
the driveway, servicing, soakaway pits, rear lot catch basin leads, etc. In these
instances, at the discretion of the Town, the Developer's Landscape Architect
may propose smaller, ornamental trees in lieu of the species provided above for
Town review, consideration and acceptance. It would be expected that each
medium or high density lot would still be provided with two tree plantings (i.e. one
at the front and one at the rear), but the trees may be of different variety species
than those listed above. However, in no case shall the proposed ornamental
trees be fruit bearing or flowering species.

All trees must be nursery stock with burlap or wire baskets and planted in
accordance with good nursery practices.

A provision for the planting of supplemental trees will be a requirement for all
new developments. The number of supplemental trees shall be at the discretion
of the Town. The location of the supplemental trees shall be determined in the
field in consultation with municipal staff.

14.2 Topsoil and Sod

Topsoil shall be natural, fertile, loamy agricultural soil capable of sustaining plant
growth with sufficient water retention capacity to help promote water
conservation by reducing the need for lawn watering.

All topsoil must be tested for suitability with reference to the specifications of the
Nursery Sod Growers Association of Ontario and Ontario Ministry of Agriculture,
Food and Rural Affairs (OMAFRA) fact sheet for “Lawn Establishment”. Soil
testing shall be completed by an OMAFRA accredited soil-testing laboratory.
Best Management Practices shall be used to determine the suitability of topsoil
proposed to be applied. Prior to placement, an “Agronomy Report” must be
prepared by the accredited soil-testing laboratory verifying that the topsoil is
suitable to support healthy turf growth, does not contain pesticides or industrial
contaminants and provides recommendations for fertilization, all to the
satisfaction of the Town of Wasaga Beach.

As a guide, the composition of topsoil shall be as follows:

1 Sand: 45-70%

1 Clay: 1-20%

1 Silt: 0-30%

1 Organic material: 4 — 6%.

Nutrient ratios shall be measured with recommendation in the soil suitability
report for placement of Phosphorous (P), Potassium (K) and Nitrogen (N) to
promote and maintain turf growth.
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Topsoil is to have an acidity range (pH) between 6.0 and 7.5.

Native on-site topsoil material may be used subject to the recommendations of
an Agronomy Report. The quality of topsoil is to be confirmed through laboratory
testing at the Developer’s expense prior to placement. The consultant shall take
samples from at least three random locations from the stockpiles, and tests shall
be conducted on a combined mixture of the three samples. Testing shall include
gradation, organic matter, pH value, and levels of phosphorous (P), and
potassium (K).

Phosphorous (P) and potassium (K) shall be increased based on the
recommendations of the geotechnical consultant.

If native site topsoil material does not meet the above requirements, the
geotechnical consultant may make recommendations for amendments and/ or
blending of topsoil with imported material to provide a final product that is
acceptable to the Town.

Prior to placement of topsoil, the subgrade must be graded to eliminate low/
uneven areas to ensure consistent topsoil thickness and provide positive surface
drainage. A pre-sod inspection is to be completed by the developer’s engineer
and the Town Engineer prior to placement of sod.

All lots are to be completely sodded unless otherwise indicated on the “Accepted
for Construction” drawings. All sodded areas are to be provided with minimum
thickness of 150 mm of topsoil that meets the above noted criteria. The topsoil
shall be screened clear of all stones in excess of 25 mm, debris and woody
material and shall be free of other noxious weeds etc. to the satisfaction of the
Town. The topsoil overlaid with sod will provide a total topsoil/ turf thickness of
approximately 175 mm.

Sod shall be Fine Fescue/Kentucky Bluegrass nursery sod containing 60% - 70%
Kentucky Bluegrass and 30% - 40% Creeping Red, Chewings or Hard Fescue as
specified by the Nursery Sod Growers Association of Ontario (NSGAO). Sod
shall be placed with sufficient density such that surface soil is not visible and
shall be placed to match existing adjacent elevations at all edges.

All sod shall be machine rolled after placement.

All areas that are to be provided with hydraulic seed and mulch in accordance
with the “Accepted for Construction” drawings shall be provided with a minimum
thickness of 150 mm of topsoil.

The primary seed mixture for hydraulic seed and mulch shall be composed of the
following:

1 40% Creeping Red Fescue
1 30% Chewings Fescue
1 30% Hard Fescue
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All sodded and/ or seeded areas are to be guaranteed by the Developer for
minimum one year after placement. Sod within the Town owned rights-of-way
(boulevard sod) shall be acceptable to the Town for the Assumption inspection.

14.3 FEencing

For stormwater management pond fencing requirements, see Section 11.15 of
these Engineering Standards.

Fencing shall be provided to separate privately owned lands from Municipally
owned lands / blocks as required in the Development Agreement. Such fencing
shall be constructed wholly within the Municipal property.

The following fencing is required prior to issuance of the Certificate of Substantial
Completion (Full Services) for various land uses unless otherwise stipulated in
the Site Plan or Subdivision Agreement:

a. Developed parks - 1.5 m high black vinyl chain link fence

b. Walkways - 1.8m tight board privacy fence

c. Open Space / Environmentally Protected / natural wooded areas - 1.5m black
vinyl chain link fence.

d. Fencing to separate commercial land use from residential — typically 1.8 m high
tight board privacy fence

e. 1.8 m high tight board privacy fence is required along lot flankage to collector or
arterial roads where a noise fence is not required as well as on flankage abutting
community post boxes

f. New residential development abutting existing residential lots — 1.8 m high tight
board privacy fence

g. Residential lots abutting a school block shall be provided with fencing in
accordance with requirements according to the school board

h. Noise attenuation fencing shall be constructed in accordance with the
development Noise Study and shall be located wholly within the development site
unless specified otherwise in the Site Plan / Subdivision Agreement.

i. Private access gates are not permitted through Municipally owned fences, other
than as stipulated in the Town’s Corporate Gate Policy.

14.4 Streetscaping Features

Bicycle racks and public benches are to be purchased from Toronto Fabricating
and Manufacturing Co. The bicycle ring, style #937-SM or else bicycle rack
#962-BR may be used as applicable, and the bench is style #1077-S.
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15.STANDARD DRAWINGS

Ontario Provincial Standard Drawings shall apply together with the attached
Municipal Standard Drawings:

Std.Dwg.No0.1A&1B - Town of Wasaga Beach — General Notes

Standard  Cross-Section: Local Residential
Subdivision Road on 20 m R.O.W.

Std. Dwg. No. 2A

Std. Dwg. No. 2B - Standard Cross-Section: Collector Road on 20 m
R.O.W.

Std. Dwg. No. 2C - Standard Cross-Section: Collector Road with Bicycle
Lanes /10.5 m Paved Width on 23 m R.O.W.

Std. Dwg. No. 2D - Standard Cross-Section: Local Industrial Road on 20m
R.O.W.

Std. Dwg. No. 2E - Standard  Cross-Section:  Low-Density  Private
Residential Development Road on 8.5 m Corridor

Std. Dwg. No. 2F - Standard Cross-Section: Medium-Density Private
Residential Development Road on 10.0 m Corridor

Std. Dwg. No. 2G - Standard Cross-Section: Minimum Medium-Density
Private Residential Development Road on 8.0 m
Corridor

Std. Dwg. No. 3 - Bicycle Lane Details

Std. Dwg. No. 4 - Typical 90° Crescent c/w Curb and Gutter

Std. Dwg. No. 5 - Typical Cul-de-Sac c/w Curb and Gutter and Water
Servicing

Std. Dwg. No. 6 - Hydrant and Valve Detail

Std. Dwg. No. 7 - Walkway Typical Cross-Section

Std. Dwg. No. 8 - Removable Entrance Post

Std. Dwg. No. 9A - Typical Low-Density Residential Lot Tree Planting

Std. Dwg. No. 9B - Typical Medium-Density Residential Lot Tree Planting

Std. Dwg. No. 9C - Topsoil and Sod Requirements

Std. Dwg. No. 10 - Off-Road Catchbasin Detail
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12B
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14A

14B
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15B
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Roof Leader Soakaway Pit Detall
Sanitary Sewer Service Connection Detall
Residential Water Service Connection Detail

Water Distribution System 50 mm Test Point By-Pass
Schematic

Typical Water Meter Installation: 25mm to 50mm dia.
Water Service

Typical Water Meter Installation: 100mm dia. and
Greater Water Service

Water Meter Chamber

Typical Water Meter Chamber with Backflow
Preventer

Typical Detail of Silt / Sediment Control Fence
Stone Mud Mat Detall

Stormwater Management Pond Fountain Aerator
Details

Stormwater Management Pond Warning Sign

Footings, Weeping Tile and Seasonal High
Groundwater Table Detall

Sump Pump Discharge Detall
Street Name and Regulatory Signs
Benchmark Monument Layout / Detail

Streetlight Detall
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