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I Generul Requirements

l.l lntroduction

The Township of Ramara Engineering Design Criteria and Standard Drawings presented herein are

intended as guidelines for land development to ensure uniform design throughout the Municipality.

lnnovative technological changes that improve or maintain the quality of the design on a life cycle cost

basis may be considered at the discretion of the Township.

These standards are to be read in conjunction with the latest editions of the Ontario Provincial

Standard Specifications (OPSS), the Ontario Provincial Standard Drawings (OPSD), the Township of

Ramara Standard Drawings and the Township of Ramara Standard Subdivision Agreement. ln the

case of a discrepancy with OPSS or OPSD, the Township Standards shall prevail.

It is the applicant's responsibility to obtain and check with the Township of Ramara for new revisions,

Copies are available for purchase from the Township of Ramara or can be downloaded from the web

site at www.Township.Ramara.on.ca; standard drawings are available on CD in PDF format.

1.2 Definitions

ln this document the following definitions shall apply:

"ft¡( shall mean Municipal Clerk of the Township.

"@gltAnl" shall mean a competent professional engineer or firm of engineers employed by the

Developer which is skilled and experienced in municipal work and land development projects and

registered with the Association of Professional Engineers of the Province of Ontario, possessing a

current Certificate of Authorization to practice professional engineering as required by the Professional

Engineers Act,

"Qdlætgf'shall mean the firm of Contractors, the company or individual acting as the Contractor and

having entered into a contract with the Developer/Owner to install the services.

"Develope(s)/Owne(s)" shall mean the person(s) entering into the subdivision agreement with the

Corporation of the Township of Ramara,

"Standard Drawinqs" shall mean drawings as developed and approved by the Township.

"Mhþ" shall mean the Township of Ramara,

Township of Ramara
Engineering Design Criteria
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..@,'shallmeananypersonassignedtoaprojectbytheTownshiptocarryout

work on their behalf. The name of the Representative shall be specified prior to the start of

construction on any project,

Abbreviations:

UAWWA'shall 
mean the American Water Works Association.

uC9\u 
shall mean the Canadian Standards Association.

rgpQr 
shall mean the Department of Fisheries and Oceans, Canada.

ßLSRCAT 
shall mean the Lake Simcoe Region Conservation Authority.

(MNRn 
shall mean the Ontario Ministry of Natural Resources,

UMOE' 
shall mean the Ontario Ministry of the Environment.

u$fQu 
shall mean the Ontario Ministry of Transportation,

UOBCU 
shall mean the latest version of the Ontario Building Code including regulations.

UOHBDC'shallmean 
the Ontario Highway Bridge Design Code,

ugpSDu 
shall mean the Ontario Provincial Standard Drawings.

rgp$$u 
shall mean the Ontario Provincial Standard Specification.

1.3 Submissions to Government ond Other Agencies

The Consultant shall be required to make all submissions and representations necessary to obtain

approval from all other affected authorities (such as DFO, LSRCA, MNR, MOE, MTO, Canada Post

Corporation, Transport Canada, etc.) and any other agencies for works which fall within their
jurisdiction. lt is the responsibility of the Consultant to ensure that all correspondence, comments and

approvals are provided to the Township.

1.4 Barrier tree Considerutions

All design projects throughout the Township of Severn must give due consideration to the Accessibility

for Ontarians with Disabilities Act (AODA) and must incorporate ways to remove barriers for the public.

Township of Ramara
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1.5 Pre-Servicing Policy for Subdivision Developmenl

Subsequent to Draft Plan Approval and prior to execution of a Subdivision Agreement, the Township

may consider agreeing to pre-servicing of a subdivision at the Owner's risk when the following

conditions have been met:

a) Written acceptance from the Township for specific works for which pre-servicing can proceed;

b) Engineering drawings have been accepted for construction for the works under consideration;

c) Written approval of various agencies, e.9., MOE, LSRCA, MNR, MTO, Ministry of Citizenship,

Culture and Recreation, where they relate to installation of services permitted by pre-servicing;

d) Written confirmation from utility companies that satisfactory agreement has been reached for

provision of respective services;

e) Upon approval of the pre-servicing application, the Developer must enter into a Standard Pre-

servicing Agreement with the Township;

0 No permission will be given to construct external services prior to full registration unless a Letter

of Credit has been deposited with the Township, for the total cost of the services and all

restoration, and approval has been granted by Township council. Connections to existing

services may not be permitted untilthe plan is registered;

g) All other documents considered necessary to the works under the Pre-servicing Agreement

including 300 mm reserves, easements, etc,, must be approved as to form and description;

h) Cash deposits for engineering and legal fees for the Township, in amounts determined by the

Township, must be paid to the Township prior to the commencement of any works;

i) Required lnsurance Certificate is to be submitted as per Pre-servicing Agreement;

j) A cash deposit or Letter of Credit as security for possible emergency maintenance work by the

Township in an amount determined by the Township, The cash deposit is to be returned at the

time of registration of the subdivision;

k) Any required zoning by-laws must be in effect;

l) lf the underground pre-servicing has been completed prior to the registration of the plan of

subdivision, the Township will not require the full value of the Letter of Credit provided an

appropriate reduction request has been submitted and approved;

m) Above ground works will not be permitted to commence unless approved by the Township.

l.ó SubdivisionAgreementSchedules

l.ó.1 Preporotion of Subdivision Agreemenl

The draft of the Subdivision Agreement will be prepared by the Township Solicitor and forwarded to

the Township Administrator, The final Subdivision Agreement will be prepared under the direction of

Township of Ramara
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the Township Administrator in consultation with various Township departments, who will obtain

Council's approval for the execution of the Agreement.

The Township Administrator must be in a position to clear ALL conditions of Draft Plan Approval prior

to the preparation of the Final Subdivision Agreement.

NOTE: ln conjunction with preparation of the Subdivision Agreement the Develope/s Consulting

Engineer shall provide the Township with the appropriate number of copies of the following:

a) Ministry of Environment Applications for approval for Township services to be constructed for the

proposed subdivision;

b) The name of the person and title and/or company and Mortgagees with whom the Subdivision

Agreement will be executed. The Develope/s address and telephone number shall be provided;

c) The name, address and telephone number of the Developer's lawyer;

d) A breakdown of the number of units proposed within the subdivision:

r,e

Single-family units

Semi-detached units
Townhouse units

Apartment units
one bedroom and bachelor
two or more bedrooms;

e) The Reference Plan for the subdivision;

0 The legal description of the subdivision, based on the Reference Plan;

g) The proposed final plan for registration (M-Plan) complete with the street names, lot numbers,

surveyor s certificate, Owner's certificate and all other pertinent information required by the registry

office;

h) The final draft reference plans for any easements to be granted to the Township;

i) The engineering drawings, acceptable to the Township Engineer;

j) The "M" and "R" Plans reduced to legalsize;

k) An 0.1,S, certificate in tabular form identifying and certifying that all Lots and corresponding frontages,

depths and areas, are in compliance with the appropriate Zoning By-law;

l) A detailed cost estimate of Municipal Services to be constructed for the subdivision. The cost estimate

shall be signed and sealed by a Professional Engineer;

m) The estimated cost of Services shall be detailed to show individual items of conshuction, The total

estimated cost of Services shall include the following:

i, Detailed cost of services, per Schedule of Construction Costs, following;

Township of Ramara
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ii. The actual estimated cost of streetlighting and associated underground distribution system;

iii, Any other miscellaneous expenditures required by the Subdivision Agreement as the

Developer's obligation, such as park equipment, park landscaping, development of open

space, etc.;

iv, Allowances for contingencies and engineering in the amount of 15% of the estimated cost of

services,

This estimate will be used as a basis for calculation of the security to be posted for the development.

n) The Developer shall provide the Township with written confirmation from the following utility authorities

that satisfactory arrangements have been made for the installation of services in the proposed

subdivision:

. BellCanada;

. Cable TV Company;

. Canada Post;

. Hydro One;

. Union Gas;

. Any other Authority where required.

ln addition to the above, Location Approvals shall also be submitted by the appropriate utility

authorities, Where requested, easements shall be provided for utilities, at no cost to the utility

company or municipality.

o) Proposed timetable for construction of services.

p) Proposed landscaping plan where necessary or required.

q) Proposed staging plans.

Township of Ramara
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SCHEDULE OF CONSTRUCTION COSTS

SUBDIVISION: DEVELOPER:

SUMMARY

A. MunlcloalWorks

Subtotal

HST (13%)

Total Municipal Works

B. Enolneerinq Department Fees/Deooslts

CONSULTING ENGINEER:

Site Preparation/Rough Grading

Roads to Base Course Asphalt

Storm Drainage Works

Storm Water Management Facilities

Culverts

Sanitary Sewers

Water Main

Sidewalk

Surface Course Asphalt

Street lights

Street Signs and Banicades

Streetscape, Landscaping and Boulevard Sodding

Fencing

Driveway aprons

Other

Sub-Total

Engineering and Contingency allowance (15%)

$_
$_

$

$

s

Township Eng. ReviedSupervision Fee, $10,000 min

Township of Ramara

Engineering Design Criteria

Page 6
l,[iay,2014



l.ó.2 Requirements Prior lo Commencement of Construction

Prior to commencement of construction, the Develope/s Consulting Engineer shall submit the

following information to the Township Engineer for approval (Allow at least fwo weeks for review),

a) Three sets of all construction specifications;

b) The proposed contractor and subcontractors;

c) The contracto/s list of suppliers;

d) One copy of the signed contract documents complete with unit prices;

e) All other information specified in the Subdivision Agreement as a requirement prior to

commencement of construction or other information required by the Township Engineer;

f) Ministry of Natural Resources, LSRCA and/or DFO work permits for works within water bodies.

1.7 Certificufe of Completion ond Finol Acceptunce

The term "Certificate of Completion" shall be used to describe the date when the services are complete

and acceptable to the Township by by-law subject to the maintenance requirements pursuant to the

Subdivision Agreement, "Final Acceptance" shall be the terminology used when the Develope/s

maintenance requirements have been fulfilled and the Services are acceptable to the Township. "Final

Acceptance" of the subdivision shall be the date on which the Council of the Township agrees by by-

law that all the conditions of the Subdivision Agreement have been fulfilled, and all maintenance

requirements have been completed.

The "Certificate of Completion" and "Final Acceptance" must be requested in writing by the Developer.

The dates for "Certificate of Completion" and "Final Acceptance" of the Services in the development

shall be established by the Township.

When the Services are completed and cleaned to the satisfaction of the Consulting Engineer, he shall

advise the Township Engineer in writing that the work is completed and shall request an inspection by

the Township, The Township and the Township Engineer shall carry out their inspections and shall

advise the Consulting Engineer of any items of work requiring further rectifications. When all

deficiencies have been corrected to the satisfaction of the Township Engineer, a report shall be

forwarded to the Council ("Certificate of Completion") recommending a date for the commencement of

the maintenance period, The "Certificate of Completion" may be issued with an attached list of minor

deficiencies, if in the Township's opinion the deficiencies will not significantly affect the operation of the

services,

Near the end of the maintenance period the services shall be re-inspected by the Consulting Engineer

and all deficiencies found shall be corrected. When the Consulting Engineer is satisfied that the work is

complete and acceptable, he shall so advise the Township and shall request a final inspection by the

Township Engineer. When all work is completed to the satisfaction of the Township Engineer, a report

Township of Ramara
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shall be fonntarded to the council recommendlng 'FlnalAæeptance'of the works,

Reductlons ln financlal securltles held by the Township will be ænsidered in accordanæ with the

prcvlslons of the subdlvislon agreement, Request for reductions should be made in accordance with

the followlng sample letter,

Townshlp of Ramara
Englneerlng Deslgn Crlbrla
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Date

Samole Letter - Request For Reduction ln Letter of Credit

Township of Ramara

P.0. Box 130

Brechin, ON

LOK 1BO

Attention: Township Engineer

Re: (Name of Subdivision)

On behalf of the Owners of the above development, we submit the following request for a reduction in

the amount of the letter of credit held by the Township as performance and maintenance security, for

your consideration and approval,

We have attached hereto a summary listing the value of the work completed to date, based upon

Schedule of Construction Costs of the Subdivision Agreement revised as noted to reflect all required

alterations to the works, The current value of securities is calculated as follows:

Value of outstanding work

(incl. contingency)

150/o ol completed work

Subtotal

15% Engineering and Contingency

13% HST

Subtotal

Total

We are also attaching a Statutory Declaration by the Owner that all outstanding accounts relative to

work in this subdivision have been paid.

Yours very truly,

(Signature of Engineer), Name of Engineering Firm

Plan

$

$

$

$

$

Township of Ramara
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1.8 Privote Services

Waste DisoosalSvstems

Each system shall be constructed in accordance with Part I of the 0.8.C.

Water Supoly Svstems

a) Each water supply well must be drilled to the depth of the aquifer proposed for development in the

supporting hydrogeologic report, prior to issuance of a building oermit;

b) The well construction shall be in accordance with the Ontario Well Regulation, R.R.O. 1990, Reg.

903, as amended from time to time;

c) lf required, the system shall be equipped prior to occupancy, with suitable water treatment

equipment to provide water supplies meeting the Ontario Ministry of the Environment Drinking

Water Objectives for and the Ontario Ministry of Health standards for bacteriological quality.

Township of Ramara
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2.t

2 Submission Requirements

lnlroduction

This section outlines the required submissions to be made to the Township.

All submissions are to be coordinated by the Consultant,

Second and Final submissions are not to be made until the Township's comments regarding the first

and second submission, respectively, have been received and incorporated.

Prints of drawings for all submissions shall be in accordance with Township standards and each print

shallbe stamped with the submission number (1,20r 3)and date of submission,

Engineering drawings shall be submitted to the Township, Where applicable the Consulting Engineer

is advised to review the County of Simcoe and MTO design criteria for intersecting roads to determine

the requirements for submission of engineering drawings to the County and MTO,

2.2 Engineering Requirements for Droft Plon Approvol

A Preliminary Engineering Report must be submitted by the Developer's Consultant to the Township in

accordance with the Official Plan. This report must be presented in a readable, comprehensive and

professional manner. The Report must be signed and sealed by a Professional Engineer.

This Preliminary Report shallcontain the following and be submitted in duplicate

a) The Draft Plan

The Draft Plan must be in compliance with the Planning Act, as amended, and in a form acceptable

to the Planning Department of the Township. Reductions of the Draft Plan (11" x 17"), to scale,

must be submitted;

b) Contour Plan

This plan must be at a scale of no larger than 1:1000 giving contour lines at sufficient intervals to

permit assessment of existing surface drainage patterns, Contour intervals shall not be greater

than 1.5 m. This plan is to extend to the limits of the drainage area to be served by proposed

sanitary and storm sewer systems, including lands beyond the boundaries of the subdivision. For

large external drainage areas, separate Contour Plans at a larger scale may be provided. All

elevations are to refer to Geodetic Datum;

Township of Ramara
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c) General Plan of Services

This will be a plan based on the Draft Plan and must schematically show the proposed storm and

sanitary sewer systems and water mains and their connection to existing systems. Direction of

flow must be indicated on all sewers. This plan is to be accompanied by preliminary engineering

calculations indicating the quantity of flows at the connection to existing systems and/or at

proposed outfalls, Consideration must be given to the whole catchment area to ultimately be

developed. Blocks and easements for storm and sanitary sewers, stormwater management

facilities and water main systems shall also be shown,

Preliminary road profiles and area grading requirements must also be identified in the Preliminary

Report. Blocks of land for community mail centres must be identified on the Draft Plan and the

General Plan of Services.

Proposed noise attenuation barriers are to be shown;

d) Drainaqe Plan

When a natural drainage channel passes through and is affected by the construction of the

subdivision, drawings must be submitted to indicate the location and typical cross-sections of the

existing channel and of any proposed changes. ln general, creek diversions will not be permitted,

An erosion-sediment control plan will be required, A preliminary stormwater management plan

and report will be required by the Township in accordance with the requirements outlined in this

document. The Consultant must submit an outline of the erosion-sediment control plan in

accordance with the requirements of these standards.

All drainage designs shall be canied out in general compliance with the MOE, Stormwater

Management Planning and Design Manual- March 2003, as amended.

Any proposed modifications to an existing channel and/or floodplain will require MNR, DFO and/or

LSRCA review and approval, The Consulting Engineer must consult with staff from the

appropriate agency(s) and confirm their requirements, prior to proceeding with the preliminary

engineering report;

e) Geotechnical Report

A preliminary Geotechnical lnvestigation and Report from a qualified Geotechnical Consultant will

be required, with particular attention to sub-surface soil and groundwater conditions and the ability

of the soils to structurally support underground services, roadways and foundations for residential,

commercial, or industrial type structures. The report must determine the elevation of seasonal

high groundwater and comment on minimum foundation elevations to avoid buildings constructed

below groundwater;

Township of Ramara

Engineering Design Criteria

Page 12

lulay,2014



0 Hydrogeologic Report - Rural Development

The proponents of a draft plan application proposing individual water supply wells and sewage

disposal systems shall provide a detailed Hydrogeological Report prepared by a qualified

Hydrogeologist, relating to the soil types and their ability to physically accommodate private

sewage disposal systems, the availability of potable groundwater supplies from the proposed

water supply sources, the anticipated quantitative and qualitative impacts within the development

and with neighbouring water sources, and proposed mitigative measures. Preliminary on-site

testing must be reviewed with the Township and must be sufficient to support the proposed

residential density. Test wells shall be drilled and pump testing performed to carry out the

hydrogeological investigation, in accordance with the latest MOE guideline(s), The proposed

monitoring program, prior to, during and after construction shall be submitted by the

hydrogeologist to the Township for review;

g) Water Mains and Sanitarv Sewers

Where water mains and sanitary sewers are proposed, comprehensive servicing reports shall be

prepared and submitted to the Township. Available capacity in existing water treatment and

sewage treatment plants must be taken into consideration, Where public communal water

systems are proposed the requirements of Section 4.4 shall apply;

h) Traffic Studv

A haffic study may be required at the sole discretion of the Township

2.3 first Engineering Submission

The initial submission of drawings to the Township shall contain the following information, comprised of

the number of copies shown:

2.3.1 Engineering Submission

1) Letter of Retainer from the Consulting Engineer stating that they have been engaged for the

design and general construction inspection of all works and coordination of sub-consultants

according to the terms of the Subdivision Agreement;

2l Drawings and Documents:

a) Approved Draft Plan (1);

b) Proposed plan for registration showing all lot and block numbering and dimensioning (2);

c) Lot Grading Plan (3);

d) Area Rough Grading Plan (3);

Township of Ramara
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e) Erosion and Sediment Control Drawings (3);

0 Storm Drainage Plan (3);

g) Storm sewer design sheets, computer printouts and detail calculations for pipe strength and

bedding (3);

h) Sanitary Drainage Plans (3);

i) Sanitary sewer design sheets and calculations (3);

j) All plan and profile drawings (3);

k) Park Grading Plan (3);

l) Detail drawings other than the Township of Ramara Standard Drawings or 0PSD(3);

m) Water supply and distribution report providing calculations to support the design of the

dishibution works including main sizes, fire flows and anticipated flows and pressures for

domestic and other users (2);

n) Storm Water Management Report (2);

o) Geotechnical Report (2);

p) Traffic lmpact Study (2);

q) lllumination calculations (2);

r) Noise attenuation report (2);

s) Arborist Report (if required);

t) Archaeological Assessment (if required);

u) Preliminary "R" plans showing proposed easements (4);

v) Streetscape or tree planting plans for boulevards (2);

w) Supplementary hydrogeologist's reports as required by the Township (2);

x) Cash deposits as determined by the Township to cover anticipated expenses for the review of

engineering drawings and preparation of the Subdivision Agreement.

The above information will be reviewed by the Township and one set of drawings and

calculations will be returned to the Consulting Engineer with the required revisions noted.

3) A letter from the Consultant, summarizing the contents of the submission and certifying that the

design conforms with the Township Engineering Design Criteria;

4l A summary of lot area and frontage for each LoUBlock to be developed to confirm ByJaw
compliance prior to registration and Building Department Administration.

2.3.2 Municipol Structures Submission

When a new roadway structure is proposed, a specific submission related to the structure is required,

which includes the following information.

Township of Ramara
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1) Two copies of the General Arrangement drawing(s), prepared in general accordance with the MTO

Structural Manual, including the roadway structure plan, profile, elevation and cross sections;

2) Two copies of the Design Report, which includes but is not limited to the description of the works,

how the detail was arrived at, different options and cost analysis/least expensive alternate;

3) Two copies of the Design Criteria Sheet, which includes but is not limited to the type/class of

roadway, volume of traffic, geometric information and cost estimate;

4) Two copies of the Geotechnical Report;

5) Two copies of the Hydrology Report;

6) A letter from the Engineer responsible for the design, which certifies that:

. The bridge type, length and width are appropriate;

. OHBDC requirements are met;

. Ministry standards have been followed;

. The most economical life cycle cost solution has been selected for the site;

7) The shuctural design drawings and details included as part of the Subdivision Agreement shall be

stamped and signed by the Engineer who designed the roadway structure and by the professional

engineer who checked the structural design drawings.

2.3.3 Porks ond [ondsccping Submission

1) A Letter of Retainer from the Consulting Landscape Architect stating that they have been

engaged for the design and complete general construction inspection of all landscape works, plus

an outline of the items contained within the submission;

2) A covering letter from the Consulting Engineer stating that the landscape work is in conformity

with the proposed grading and municipal services for the development, plus an outline of the

items contained within the submission;

3) Two copies of the following drawings (where applicable):

Existing Natural Features Assessment;

Tree Survey/Vegetation Analysis and Tree Preservation Plan;

Streetscape and Buffer Planting Plans;

Detailed Park Development Plans;

Stormwater Management Pond Planting Plan,

2.4 Subsequent Submissions

Subsequent submissions shall be made, as required, until the drawings and designs are acceptable to

the Township, The design of the underground electrical dishibution system shall be completed by
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Hydro One. This design shall be submitted to the Township and shall be approved prior to the final

approval of the engineering drawings, The design of the Bell telephone system, Cable TV system and

gas mains shallfollow the same format as the Ontario Hydro requirements.

All utility information is to be shown on a Composite Utility Plan, prepared by the Consultant,

The following submissions shall be compiled and submitted to the Township simultaneously,

comprised of the number of copies shown,

2.4,1 Engineering Submission

1) First Submission Drawings "red lined" by the Township from the First Submission Review;

2) Copies of all other applicable approval agencies comments;

3) Complete sets of all revised drawings, proposed M- and R- Plans (2);

41 Original plus one copy of Ministry of Environment application forms, signed by the Developer and

the Consulting Engineer;

5) Copies of the Subdivision Agreement Schedules pertaining to Engineering Submission (2);

6) Streetlight design plans (2);

7) Composite Utility Plans (2);

8) ln addition to storm sewers, sanitary sewers and water mains, MOE approval is required for

proposed engineered channels, storm water detention ponds and storm water management

features. The Township will not sign the MOE Application until satisfied with the engineering

design, lt is the Consultant's responsibility to forward the complete application to the M0E.

2.4.2 londscoping and Porks Submissions

1) A covering letter from the Consulting Landscape Architect outlining the submission contents;

2) Two sets of revised landscape drawings as per Township comments;

3) One complete set of landscaping cost breakdowns,
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3 Drowing Requirements

3.1 Specificotions for Engineering Drowings:

Size:

Drawings to be Metric Standard A1 (566 mm X 801 mm)or lmp, Equivalent,

Format:

. Same as Township standard sheets unless otherwise approved.

Materials for Final Submission and "as-constructed" drawings:

. Bond for Final Submission

. Black lnk (permanent)

. Digitalcopies on CD

Materials for Preliminary Submissions:

Bond

Black lnk (permanent)

3.2 Generol Druwing Requirements

All engineering drawings shall be prepared in metric and in a neat and legible fashion. The desiqn

information presented on these drawings shall be completed in ink.

The standard Township of Ramara title block as shown in the detail drawings shall be used on all

engineering drawings. A title sheet is required for the engineering drawings.

All General Plans, Lot Grading Plans, Area Rough Grading Plans, Plan and Profile drawings and Detail

Drawings shall be prepared on standard A1 sheets, Storm and Sanitary Drainage Area Plans may be

completed on larger sized drawings in order that the entire drainage system being designed may be

presented on one sheet,

The lot numbering and block identification on allengineering drawings shall be the same as shown on

the Registered Plan for the area.
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All elevations shown on the engineering drawings are to be of geodetic origin. Aerial photo

interpretation methods for securing existing contours and elevations will not be accepted by the

Township for base plan information on engineering drawings, A local benchmark note must appear in

each drawing.

All plan and profile drawings are to be prepared so that each street can be filed separately. The sheet

names shall be identified on the plan portion of the drawings.

When streets are of a length that requires more than one drawing, match lines are to be used with no

overlapping of information.

The reference drawing numbers for all intersecting streets and match lines shall be shown on all plan

and profile drawings.

A north arrow and key plan shall be included on all drawings.

Allengineering drawings shall be stamped by a Professional Engineer, The Engineers stamp must be

signed and dated, and the drawings are to be signed by the Township Engineer prior to the issuance

of drawings for tendering.

Work on the drawings to be done neatly and legibly

Existing information shall be shown light or background line weight, Proposed information shall be

shown bold or foreground line weight.

ln general east-west streets shall have zero chainage at their westerly limit and north-south streets

shall have their zero chainage at their southerly limits, Chainage on a plan-profile shall increase from

leftto right.

3.3 Compufer Aided Druwings (CAD)

Digital software compatible with AutoCAD shall be used to prepare all drawings, in accordance with

industry accepted standards and protocols,

3.4 Genernl Servicing Plons

A "General Plan of Services" drawing showing aboveground services and appurtenances shall be

prepared for all developments at a maximum scale of 1:1000,

When more than one "General Plan of Services" drawing is required for any development then the

division of drawings shall reflect the limits of the Registered Plans as closely as possible. Where more

than one plan is prepared, a supplementary "General Plan of Services" at a smaller scale shall be

prepared to show the entire plan of subdivision on one drawing,

Township of Ramara

Engineering Oesign Criteria

Page 18

May,2014



The reference Geodetic Benchmark and the Site Benchmarks to be used for construction shall be

identified on the General Plan of Services,

A Key Plan at a scale of 1:10,000 shall be shown on all "General Plan of Services" drawings and the

area covered by the drawing shall be clearly identified.

A drawing index shall be shown on all "General Plans of Services" to identify the Plan and Profile

Drawing number for each street or easement shown,

All road allowances, lots, blocks, easements and reserves are to be shown and are to be identified in

the same manner as shown on the Registered Plan.

All existing services, utilities and abutting properties are to be shown in light or background weight

lines,

All services to be constructed are to be shown on the "General Plan of Services" in solid lines.

Dimensioning of utilities and roadways is not required on the "General Plan of Services".

All sites for parks, schools, churches, commercial and industrial development must be shown

lf a subdivision encroaches on an existing floodplain, the approved fill line restrictions and setbacks

must be shown, as specified by the MNR and/or LSRCA,

General Plans shall indicate, but not be limited to the following:

Roadways with curblines and street names;

Water mains and appurtenances, with notes showing sizes;

Maintenance holes with numbers;

Sewers with notes showing sizes, and direction of flow;

Signage - school;

- traffic control;

- future land use;

Barricades;

Fencing indicating height and type;

Retaining walls;

Catchbasins;

Community mail boxes with number of units serviced;

Hydro vaults, streetlights, sidewalks.

a

I

I

a

a

a

a
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3.5 Storm Druinuge Plons

Watershed Area

The watershed area shall be determined from contour plans and shall include all areas that naturally

drain into the system and any fringe areas not accommodated in adjacent storm drainage systems, as

well as other areas which may become tributary by reason of regrading. This information shall be

confirmed with the Township Engineer prior to the start of the design of the internal servicing of the

site.

ExternalAreas

A plan shall be prepared to a scale of 1:1,000 or 1:2,000 dependent upon the size of the watershed

area, to show the nature of the drainage of the lands sunounding the development site and to show all

externaldrainage areas that are contributory to the drainage system for the development. The external

drainage areas shall be divided into smaller tributary areas and the area and the location to which the

tributary area is considered to drain in the design shall be clearly shown. The plan shall clearly show

all existing contours used to justify the limits of the external drainage areas.

ln lieu of precise information on development on the whole or any part of a watershed area, the latest

Zoning By-law and Official Plan issued by the Township shall be used to determine the correct values

of the run-off parameters to be used for all external areas in the design and to determine the specific

areas to which these values apply,

This external drainage area shall be prepared and shall be submitted to the Township Engineer at the

functional report stage and prior to the commencement of the detailed storm sewer design,

lnternalAreas

An internal storm drainage plan shall be prepared to a scale of 1:1,000 and shall include all streets,

lots, blocks and other lands within the development. The proposed storm sewer system shall be shown

on this plan with all storm structures numbered consecutively from the outlet, These maintenance

holes shall be the tributary points in the design and the area contributing to each maintenance hole

shall be clearly outlined on this plan. The area, in hectares, of each contributing area (to the nearest

hundredth) and the run-off parameter used shall be shown in a circle located within the contributing

area, ln cases where areas of different run-off parameters may be tributary to the same maintenance

hole, the areas and the parameters shall be separately indicated on the plan.

ln determining the tributary area to each maintenance hole, the proposed grading of the lots must be

considered to maintain consistency in the design,
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ln the case of large areas under single Ownership or blocks requiring future site plan agreements, the

design shall be prepared on the basis of the whole area being contributory to one maintenance hole in

the abutting storm sewer unless more than one private storm connection is necessary to serve the

property, in which case the appropriate are tributary to each connection shall be clearly shown and

taken into account in the storm sewer design,

The storm drainage plan shall indicate but not be limited to the following

Existing contours;

Drainage patterns of adjacent lands;

Run-off coefficients and areas (ha) of tributary areas outside the development and for each

section of the storm sewers within the development;

Direction of run-off;

Street names;

Storm structure numbers;

Sewer sizes, slope and directions of flow;

Any catchbasins or swales, on the lots or blocks, required to collect the run-off;

Temporary or permanent quantity and quality storm water management facilities;

Major and minor overland flow routes;

Culverts and other drainage appurtenances,

3.6 Sonitury Druinoge Plons

All tributary areas used for the determination of the design flows shall be shown on a plan at the scale

of 1:1,000. The plan shall indicate the land use, area and population density or number of units,

Standard sanitary sewer design sheets shall be used to compute the design flow for each leg of sewer.

Each sanitary drainage area on the plan shall show an identification number along with population and

area.

Gruding Plons

Drawing size: (594 x 841 mm) A1

Scale: 1:500 for single-family or semi-detached urban areas, 1:200 for multi-family areas and 1:1000

for rural estate areas,

The specified lot grade shall be shown at a location B m from the street line. For "split" type drainage

patterns, the specified rear of house grade shall be shown. The specified minimum basement floor

elevation for each lot shall also be shown.

The grading plans shall indicate, but not be limited to the following:

3.t
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All lots and blocks within the subdivision, numbered in accordance with the plan proposed for

regishation;

Existing contours at maximum 0,5 m intervals within the subdivision and extended outside the

subject lands far enough to determine the existing drainage pattern;

Driveway, water service box locations and building envelopes;

Elevations at existing trees, structures, watercourses, etc.;

Centerline elevations of proposed and existing roads at 20 m intervals;

Proposed elevations at front and rear building envelope;

Proposed elevations at the corners of each lot and block and intermediate point of grade change;

Proposed elevations at sideyard highpoints if applicable;

Proposed 0,5 m contours for grading within large blocks and parks;

Proposed grades for major and minor overland flow routes;

Lot fabric of subject lands including lot, block and easement description;

Physical structures such as fencing, retaining walls, etc.;

an arrow indicating the direction of the surface water run-off from all lots;

All swales, other than the normal side yard swales, along with percent grade and the invert

elevation of the swale at regular intervals;

All rear yard catchbasins including the rim elevation of the catchbasin and the invert elevation of

the outlet pipe;

All terracing required with the intermediate grades specified;

All rear lot surfaces shall be constructed to a maximum lot grade of 120/o (calculated from the

difference in lot elevations between the rear wall of the house and property line - embankments

included);

The lot grading plan shall make note of the Township of Ramara Standard Drawings that are

applicable to the grading of the development. The Township reserves the right to refuse any house

type, which is incompatible with the lot grading design, specified for a lot;

A 0.6 m wide strip shall be left undisturbed along the boundary of the subdivision next to adjacent

properties unless grading is required to eliminate drainage problems on adjacent properties. Such

grading must be stipulated on the approved Lot Grading Plan. Silt Conhol fencing shall be shown

within the undisturbed ship along the boundary of the subdivision;

Lot drainage is to be self-contained within the subdivision limits, where possible;

Proposed locations for building envelopes and envelopes for private sewage disposal systems;

All proposed easements for registration;

Heights of proposed retaining walls, fences etc.

a
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3.8 Plun-Profile Druwings

Plan - Profile drawings are required for all roadways, blocks and easements where services are

proposed within the development, for all outfalls beyond the development to the permanent outlet, for

all boundary roadways abutting the development and for other areas where utilities are being installed

below grade.

Plan-profile drawings are to be drawn to a horizontal scale of 1:500 and a vertical scale of 1:50 and are

to include the following:

Complete legend;

All existing or future services, utilities and abutting properties are to be shown in light or

background weight lines;

All services to be constructed are to be shown in solid lines;

The profile portion of the drawing shall be a vertical projection of the plan portion whenever

possible;

All road allowances, lots, blocks, easements and reserves are to be shown and are to be

identified in the same manner as on the Registered Plan;

All curb and gutter and sidewalks shall be shown and dimensioned on the plan portion of the

drawing;

Where multiple drawings are required for one street, match lines must be used with no overlap or

duplication of information ;

Where intersecting streets or easements are shown on a plan-profile, only the diameter of the

pipe and direction of flow of the intersecting sewers shall be shown;

On profile portion of drawings the type of sewer, diameter, length and grade shall be shown;

On profile portion of drawings the water main diameter and length, shall be shown;

Only the type, direction of flow and diameter of pipe shall be shown in the plan portion;

All maintenance holes shall be shown on the plan and on the profile portions of the drawing and

be identified by chainage and l.D. number and shall also be referred to the applicable Standard

Drawing or to a special detail on the profile portion of the drawing. All invert elevations shall be

shown on the profile with each having reference to the north arrow;

All sewer maintenance holes which have safety platforms are to be noted;

All drop connections are to be noted and referred to the Standard Drawing;

All catchbasins and catchbasin connections shall be shown, Catchbasins are to be numbered for

easy reference, All rim and invert elevations for rear lot catchbasins are to be shown;

All water mains, hydrants, valves, etc, shall be shown, described and dimensioned on the plan

portion of the drawing. ln addition, the water main shall be plotted to true scale size on the profile

portion of the drawing and shall be described;
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The location of all storm, water and sanitary service connections shall be shown on the plan

portion of the drawing using different symbols for each service, These services need only be

dimensioned when the location differs from the standard location as shown on the Township of

Ramara Standard Drawings. The connections to all blocks in the development shall be fully

described and dimensioned (size, length, grade, invert elevations, materials, class of pipe,

bedding, etc,);

The centreline of construction with the 20 metre stations noted by a small cross shall be shown on

the plan portion of the drawing;

The original ground at centreline and the proposed centreline road profile shall be plotted on the

profile. The proposed centreline road profile shall be fully described (length, grade, P,l. elevations,

vertical curve data, high point chainages, low point chainages, etc,);

Details of the gutter grades around all 90 degree crescents, intersections and culs-de-sac shall be

provided on the plan portion of the drawing as a separate detail at a scale of 1 :100;

Special notes necessary to detailconstruction procedures or requirements are to be shown;

Chainage for the centreline of construction are to be shown on the profile portion of the drawing.

The P.|., B,H,C., E.H.C,, B.V.C, and E.V.C, chainages are to be noted;

The basement elevation of all existing dwellings on streets where sewers are to be constructed

shall be noted on the profile;

All existing services, utilities and features are to be shown on the plan portion. Those services

and utilities below grade that are critical to the new construction shall also be shown in the profile,

Test holes may be required to determine actual elevation of these services and utilities;

Profiles of roadways shall be produced sufficiently beyond the limits of the proposed roads, to

confirm the feasibility of possible future extensions;

The location of all luminaire poles shall be clearly shown on the plan portion;

The proposed location and type of all street name and traffic control signs shall be shown on the

plan portion;

Proposed locations and types of all trees to be shown on the plan portion;

Where possibility of conflict with other services exist, connections are to be plotted on the profile

or a crossings chart included;

The detail information from all borehole logs is to be plotted on the profile drawings and located

on the plan,

a

a

3.9 Composite Urility Plon

The Composite Utility Plan shall be prepared in the same format as "General Plan of Services" and

show all the same aboveground information as well as the proposed location of driveways, Bell, Hydro,

Gas, Cable TV and community mailboxes, All locations must be established and resolved by the
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Consulting Engineer in conjunction with the Utility companies and in accordance with the locations

shown on the typical cross-section,

3.10 Detuil Drowings

The Township of Ramara Standard Drawings shall be utilized whenever applicable, The use of the

latest revision of the Ontario Provincial Standard Drawings may be utilized as specified in this

document or when approved by the Township Engineer, These drawings shall be reproduced as part

of the engineering drawings for the development and must be referred to by number on the affected

plan and profile drawings, The Consulting Engineer shall be responsible to check the suitability of the

details provided on these standard drawings for the application proposed, lndividual details shall be

provided by the Consulting Engineer for all special features not covered by the Township of Ramara

Standard Drawings. These special details shall be drawn on standard sized sheets and shall be

included as part of the engineering drawings, The minimum scale to be used for any special

maintenance hole or sewer detail shall be 1:25.

3.1I PurklundDevelopmentDruwings

General Requirements

The Developer shall be responsible to prepare a detailed Grading Master Plan for approval by the

Township, for all lands to be dedicated for park purposes. This plan shall show all existing trees and

features that are in conformity with the end use of the park and that are to remain. All other trees shall

be removed by the Developer subject to Township approval. Prior to preparing park development

plans, the Developer shall meet with Township staff to review Township recreational needs, i.e. soccer

pitches, ball diamonds, etc,

This Master Plan shall be prepared at a scale of 1:500 and form part of the approved Engineering

Drawings, indicating the following, at a minimum:

Existing contours;

Drainage structures and direction of overland drainage;

Species and size of existing plant material to remain and be protected;

Species and size of plant material to be removed;

Proposed underground services, as required;

Layout of all proposed recreation facilities;

Layout of parking lot and spaces (including handicapped parking);

Layout of all trails;

Proposed site amenities including benches, bike racks, hash receptacles, signs, washrooms;

Perimeter fencing;
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Park lighting;

All surface treatments;

All proposed plant materials

A Park Development Cost Estimate based on estimated quantities with corresponding unit prices is
required along with the drawing submission.

3.1 2 Troil¡ und Wolkwoys

Drawing requirements for trails and walkways will be determined in conjunction with the Township at

the time the need is identified,

3.13 lundscuping

3.13.1 Generql Requiremenls

All landscape plans shall be drawn and stamped by a Full Member of the Ontario Association of
Landscape Architects, All landscape plans shall be drawn at a minimum scale of 1:500,

The landscape documents may include the following drawings

Existing Natural Features Assessment;

Tree Survey/Vegetation Analysis;

Tree Preservation Plan and Details;

Streetscape and Buffer Planting Plans and Details;

Detailed Park Development Plans and Details;

Trails Master Plans and Details;

Landscape Restoration Plans and Details;

Stormwater Management Facility Planting Plan,

Detailed Cost Estimates will be required for all approved landscape plans. This estimate will be used

for security purposes, All streetscape plans shall be consistent with the Township of Ramara

Engineering Design Criteria and will require Township approval before implementation of the plans,

The Streetscape Plan shallshow the following:

Existing trees and natural features to remain;

Building envelopes, driveways and sidewalks;

Walkways, trails and easements;

Required fencing including privacy, acoustic and chain link;

a

a

a
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Proposed plantings;

Entry features;

Locatíon of street lighting;

Location of public utility boxes and easements and hydrants;

Heights of existing and proposed retaining walls, fences etc,

Construction details will be required for all landscape elements to be implemented as part of the

development,

Any required Landscape Restoration Plans and Stormwater Management Facility Planting Plans will

require both the Township's and the Conservation Authority's approval prior to implementation of the

plans,

Developers are required to display approved landscape plans at the sales pavilions for the

homebuilders in the new subdivision.

3.13.2 Notes for Streetscope Submission Drowings

The following notes pertaining to layout requirements are to be included on all streetscape submission

drawings:

NOTE 1

Depicted on fhrs plan are fhe species and the approximate location of sfreef frees, Once driveways,

utilities and light standards have been installed, the exact location of sfreef trees will be staked on sde

by the Landscape Architect and approved by the Township prior to planting.

NOTE 2

Minimum clearances for Sfreet Trees (when trees are planted 1 ,5 m from the curb):

2.0 m from water hydrants;

2.0 m from driveways;

2.0 m from neighbourhood mailboxes;

3,0 m from hydro transformers;

5,0 m from streetlight poles;

15,0 m minimum from street line (street intersection as rneasured from back of curb) and behind

the daylight triangle as per the Geometric Desþn Sfandards for Ontario Highways;

18.0 m from face of allwarning sþns.
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When the minimum dlsfances noted above are not achievable, sfreef frees may be planted in an

alternate location, 0.5 m from the property line (0,8 m behind the sidewalk) and adjacent to any fences,

ln cul-de-sac locations fhe street tree may be planted jusf rnside the private propeñy line, lf a free is

planted in an alternate location, fhe drstances marked with an asterlsk musf sf// be maintained,

NOTE 3

The tree pits and planting beds for a// frees and shrubs located within 1 metre of underground utilities

are to be hand dug,

NOTE 4

Minimum clearance for fences from fire hydrants is 1,0 m

NOTE 5

All plant material must conform to the Canadian Standards for Nursery Sfock and must be guaranteed

for a minimum period of 24 months following acceptance of the work by the Township,

3.13.3 ltloles for Nuturolizqtion Submission Drowings

The following layout note is to be included on the submission drawings for all areas to be naturalized

NOTE 1

All plantings and hard landscape features are to be staked out on site and approved by the Landscape

Architect and Township prior to installation. Any deviations from the approved landscape plans require

prior Township approval.

3.14 As-Consfrr¡ded Drowings

3,14.1 Generol

The "As-Constructed" drawings constitute the original engineering drawings that have been amended

to incorporate the construction changes and variances in order to provide accurate information on the

works as installed in the development,

3,1 4.2 "As-Construcled" Field Survey

The "As-Constructed" revisions shall be based upon a final survey of all the subdivision services and

the consulting Engineer's construction records. The final survey of the subdivision services shall

include a field check of the following items:

a) Location and invert elevations of all sewer maintenance holes;
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b) Distances between all sewer maintenance holes;

c) Location of all roadway catchbasins;

d) Location, rim and invert elevations for all rear yard and lot catchbasins;

e) Location of all sidewalks and curbs;

0 Top of water main elevations every 50 m;

g) Location and ties to all valve boxes and valve chambers;

h) Location of all hydrants;

i) Location and ties to all special water main appurtenances (bends, tees, dead ends, etc,);

j) Road centreline elevations every 20 m;

k) Site benchmarks;

l) Location of all service connections to all lots and blocks and location of connection from nearest

downstream maintenance hole (i,e. 0 +023);

m) Sewer pipe sizes;

n) Location of all fencing constructed as part of the subdivision services,

3.14.3 Drowing Revisions

The original drawings shall be revised to incorporate all changes and variances found during the field

survey and to provide the ties and additional information to readily locate all underground services.

All sewer and road grades are to be recalculated to two decimal places.

All Street line invert elevations of storm and sanitary house connections to each block shall be noted

on the drawing,

All street names, lot numbering and block identification shall be checked against the Registered Plan

and corrected if required.

The "As-Constructed" revision note shall be placed on all drawings in lhe revision block. The title sheet

of the Engineering Drawings shall be clearly marked with "As-constructed".

The Contract Number, if applicable, shall be added to the drawings

Tolerances

A maximum vertical plotting tolerance of 0,2 m on the 1:50 vertical profile portion of the drawings and a

maximum horizontal plotting tolerance of 1 m on the 1:500 scale drawing shall be considered

acceptable without replotting,

All sewer lengths are to be shown to the nearest 0.5 m,
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The information shown on the "As-Constructed" drawings may be checked by the Township at any

time up to two years after final acceptance of the subdivision and if discrepancies are found between

the information shown on the drawings and the field conditions, then the drawings will be returned to

the Consultant for rechecking and further revision.

The consultant shall be required to explain in writing any major difference between the design and the

"As-Constructed" data and to provide verification that alteration does not adversely affect the design of

the subdivision services.

Submissions

Upon completion of all construction work and the "As-Constructed" revisions, the original drawings

shall be submitted to the Township for their permanent records.

The submission of the "As-constructed" drawings to the Township must be completed before "Final

Acceptance" of the subdivision will be given.

The Consulting Engineer shall provide a written declaration to the Township stating that all subdivision

works have been constructed in accordance with the terms of the Subdivision Agreement, approved

Engineering Drawings and the Township's Design Criteria, prior to "Final Acceptance",

Drawings supplied in a digital format shall conform to the most recent requirements and AutoCAD

standards of the Township.

3.14.4 Storm Sewers

All actual storm system invert elevations shall be indicated on the "as-constructed" drawings, lf the

difference is greater than 150 mm from the design vertical alignment, affected portions of the sewer or

overland drainage route shall be redrawn in profile. Any maintenance hole which differs from the

proposed horizontal location by more than 1.50 m shall be redrawn in both plan and profile,

ln addition the following shall be indicated on the "as-constructed" drawings:

. Pipe/culvert size, grade, type, class;

. Chainage from MH along main to service tees,

NOTE: lf as-constructed grade of sewer differs by more than 100/o of the design grade, the Consultant

shall submit revised hydraulic calculations.

3.14.5 Sanilory Sewers

All actual sanitary sewer invert elevations shall be indicated on the "as-constructed" drawings, lf

difference is greater than 150 mm from the design vertical alignment, affected portions of the sewer
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shall be redrawn in profile. Any maintenance hole which differs from proposed horizontal location by

more than 1,50 m shall be redrawn in both plan and profile,

ln addition the following shall be indicated on the "as-constructed" drawings:

Pipe size, grade, type, class;

Chainage from MH along main to service tees;

Dimensions from lot corners and elevations for service laterals,

NOTE: lf as-constructed grade of sewer differs by more than 10% of the design grade, the Consultant

shall submit revised hydraulic calculations.

3.14.ó Wcter Moins

All actual water main obvert elevations at 50 m intervals shall be indicated on the "as-constructed"

drawings, lf the difference is greater than 150 mm from design vertical alignment, affected portions of

the water main shall be redrawn in profile. lf horizontal alignment changes exceed 1,5 m the affected

portions of the water main shall be redrawn in plan,

ln addition the following shall be indicated on the "as-constructed" drawings

Pipe size, type, class;

Swing-ties to all main appurtenances (valves, bends, tees, etc.);

Chainage from appurtenance along main to main stops;

Dimensions from lot corners and elevations for service laterals,

3.14.7 Roodways

All actual roadway centre line elevations, at a maximum 20 m interval, shall be indicated on the "as-

constructed" drawings, Gutter elevations shall be indicated for cul-de-sacs and intersections to show

drainage into storm system, lf horizontal road alignment changes more than 1.5 m or vertical

geometry changes greater than 150 mm the plan and/or profile shall be redrawn as appropriate.

ln addition the following shall be indicated on the "as-constructed" drawings:

Driveways, lay-bys, curb depressions;

Road signage;

Lane marking and stop bar locations,

t

I

¡
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4 Servicing Design Requirements

4.1 lntroduction

The purpose of this section is to outline the minimum design requirements for the construction of
municipal services in the Township. These requirements are intended to provide guidance to the

designer and do not relieve the Owner and its Consultant of the responsibility for submitting a

completed product demonstrating competent engineering design in full compliance with all applicable
legislation,

Any deviation from the minimum Township standards shall be specifically referred to by the applicant
and/or his agent with a copy of written approval of the Township attached.

4.2 Slorm Droinoge System

4,2.1 Generol Requiremenls

To assist in the attainment of proper drainage, the Township has set the following objectives for

drainage management within its boundaries:

Prevent loss of life and minimize property damage and health hazards;

Prevent inconvenience from surface ponding and flooding;

Prevent adverse impacts on the local groundwater systems and base flows in receiving

watercourses;

Prevent downstream flooding and erosion;

Prevent pollution discharges to watercourses;

Prevent soil losses and sediments to sewer systems and waterbodies from conshuction activity;

Prevent impairment of aquatic life and habitat;

Promote orderly development in a cost-effective manner.

4.2.2 Storm Woter Monogement

The storm water management requirements generally must reflect distinct solutions and vary

depending upon the watershed, and in some cases the storm sewer shed, that the site is located.

Site-specific requirements can be obtained from the Township. A storm water management report will

be required for all development applications.

Site specific storm water management reports shall be consistent with existing Watershed Planning

Studies and Master Drainage Plans prepared in support of the Official Plan and / or Secondary Plan

areas,

Township of Ramara
Engineering Design Criteria

Page 32

lliay,2014



Where applicable storm water management designs must also be in accordance with LSRCA

requirements, Lake Simcoe Protection Plan and DFO policies and all approvals must be obtained

accordingly.

ln general, storm water management reports shall address the following:

a) Storm water quantity;

b) Storm water quality;

c) Sediment and erosion control;

d) Baseflowmaintenance,

Quantitv Control

The Township implements a Major and Minor system approach to storm water conveyance and

control, comprised as follows:

Minor (convenience) Sysfem - 5 yr return period - surface swales, roadside ditches, curb and gutters,

catchbasins and storm sewers.

Major (overland) Sysfem -100 yr return period - streams, valleys, man-made channels, roadways,

roadside ditches and ponds.

ln general, quantity control measures are to be designed in accordance with the MOE Stormwater

Management Planning and Design Manual- March 2003 or latest version.

ln addition to introducing pond storage into a storm water management system, increased flows

resulting from increased impervious areas may be mitigated by utilizing measures such as: discharging

rainwater leaders onto grassed areas, providing temporary rooftop and parking lot storage, or using

grassed swales rather than piped flow.

Other factors, such as snowmelt run-off with large volume and longer duration and potential adverse

downstream effects due to uncoordinated timing of peak flows must be considered when designing

storm water management facilities.

Underground storage tanks and 'superpipe' systems of storm water storage are discouraged as part of

the municipal system due to inherent long term, high replacement and maintenance costs and will only

be considered in exceptional cases.

Joint use facilities i,e, detention ponds over recreational playing fields and passive parks, will be

considered on an individual basis subject to suitably designed control measures and the intended park

use.
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As a guideline to be used until Master Drainage Plans are prepared for each watershed, the degree of

control on the quantity of run-off from a proposed development shall be as follows:

The post-development peak flow shall not be greater than the corresponding pre-development

peak flowforthe 1:5 year, 1:10 year, 1:25year and 1:100 yearstorms. Other regulatory agencies

may require other storm flows to be analyzed (i.e. 2 year and/or Regional flows),

Runoff Quantitv

Rural Catchmenfs - shall be modelled with OTTHYMO using the SCS 24 hr design storm to generate

peak flow value.

Urban Catchments - shall be modelled with OTTHYMO using the Chicago 4 hr design storm.

ln general, the SCS design storms should be used for determining the hydrographs for undeveloped

watersheds and for checking detention storages required for quantity conhol. The Chicago design

storms should be used for determining hydrographs in urban areas and also for checking detention

storage, ln many cases, the consultant will be required to run both sets of design storms to make sure

that the more stringent is used for each individual element of the drainage system (pipe flow, street

flow, channel flow, detention storage),

The time step for discretization of the design storm can vary according to the size of the sub-

watershed, but must not exceed the estimated time of concentration, The maximum rainfall intensity

should be compatible with that of real storms on record,

All parameter assumptions used in the OTTHYMO input shall be clearly identified in the storm water

management report.

Qualitv Control

ln general, water quality controls are to be designed in accordance with the MOE Stormwater

Management Planning and Design Manual- March 2003, or latest version.

Prior to initiating design, the Consultant shall contact the Township Engineer for acceptability of

specific measures in consideration of long term maintenance and effectiveness.

Specific pond design requirements which are particular to the Township are as follows:

Pond Reouirements

The design of stormwater management ponds shall be completed with consideration of the following

aesthetic and landscape design criteria:
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a

Stormwater management dry ponds shall be designed to limit the maximum depth of water to 1,8

m above the lowest point of the stormwater basin, An additional 0,3 m freeboard is required

above the maximum flood level. The maximum depth of the extended detention zone shall not

exceed 1,0 m above the lowest point of the pond;

Maximum side slope will be 5:1 from the bottom of the dry pond to the limit of maximum extended

detention, with a minimum horizontal length of 3,0 m, The minimum allowable gradient on the

bottom of the basin shall be 1,0% and the maximum gradient shall be 5%;

Stormwater management wetlands shall be designed to limit the maximum depth of water to 2.1 m

above the lowest point of the stormwater basin excluding micropools. An additional 0,3 m
freeboard is required above the maximum flood level, The maximum depth of the extended

detention zone shall not exceed 1,0 m above the permanent pool elevation. Maximum peak flow

attenuation zone shall not exceed 1,8 m above the permanent pool elevation, The permanent

pool depth shall range between a minimum depth of 0.15 m to a maximum depth of 0.45 m;

A maximum 5:1 slope below the permanent pool level shall be permitted around the entire

stormwater management wetland. A maximum 5:1 slope above the permanent pool level shall be

permitted around the entire stormwater management wetland. The slope shall extend from the

permanent pool level, to the limit of maximum extended detention. The horizontal distance of this

slope must be a minimum of 3,0 m;

Stormwater management wet ponds shall be designed to limit the maximum depth of water to 3.3

m above the lowest point of the stormwater basin, An additional 0,3 m freeboard is required

above the maximum flood level, The maximum depth of the extended detention zone shall not

exceed 1,0 m above the permanent pool elevation, The permanent pool depth shall range

between a mínimum depth of 1,0 m to a maximum depth of 1.5 m;

A maximum 5:1 slope below the permanent pool level shall be permitted around the entire

stormwater management wet pond, The horizontal distance of this slope must be a minimum of

3,0 m. A slope commencing from this point to the lowest point of the stormwater basin shall be a

maximum of 3:1. A maximum 5:1 slope above the permanent pool level shall be permitted around

the entire stormwater management wet pond. The slope shall extend from the permanent pool

level to the limit of maximum extended detention, The horizontal discharge of this slope shall be a

minimum of 3,0 m;

Fencing of stormwater management facilities shall be minimized. Where stormwater management

facilities to be owned by the Township abut private property, fencing may be required at the

discretion of the Township. At a minimum, demarcation of property boundaries is required.

Fencing and/or property demarcation shall be to Township standards;

ln situations where existing natural areas are proposed to be used for stormwater management,

exemptions to the depth and slope criteria may be provided to minimize disturbance to the natural

feature, at the discretion of the Township;

Designed pedestrian access areas shall not exceed a maximum slope of 12:1 ;

a

a

a
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a Notwithstanding the above slope and depth criteria, in the case of headwall design, the depth of

water related to adjoining side slopes may vary and fencing is required for safety purposes;

Areas subject to the collection of contaminants or spills shall be fitted with adequate oil/grit

separators;

Maintenance access requirements are to be determined on a site-by-site basis, however, the

following general criteria are recommended: Controlled maintenance access routes shall be

provided to both inlet and outlet structures and forebays, A minimum 3,0 m wide surface to

accommodate maintenance vehicles within a minimum 10 m turning radius (inside radius) and a

flat 10 m loading areas is required. Maintenance access routes shall not exceed a maximum

slope of 10:1 . The design of maintenance routes and loading areas shall be to the approval of

the Public Works Department;

Sediment drying area may be required adjacent to the forebay area to facilitate dewatering of

sediment prior to removal to an approved disposal location;

Maintenance by-pass shall be provided via a maintenance hole upstream of the entry to the pond

to divert all flow from the pond during maintenance and sediment removal procedures.

4.2.3 Storm Sewer Design

Generql

Storm sewers, designed and constructed in accordance with the most recent requirements and

specifications of the Township, shall be of adequate size and depth to provide service for the

development of lands within the upstream watershed and/or for the drainage of any areas designated

by the Township. Storm drainage shall be directed to an outlet considered adequate in the opinion of

the Township and applicable agencies.

Channel works, bridges, culverts and all other drainage structures or works shall be designed,

approved and constructed in accordance with the most recent drawings and specifications of all

applicable agencies having jurisdiction, such as the Township, MOE, LSRCA, MTO, MNR, DFO, etc,

4.2.3.1Hydrology ond Design Flows

Storm sewers shall be designed to drain all lands based on the Rational Method. The Rational Method

calculations must be checked using a model approved by the Township Engineer where the drainage

area is greater than 10 hectares, The larger of the flows is to be used in the design of the sewer

system unless approved otherwise,

a
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Q = 0.0028 C lA where: Q = Flow in cubic metres per second

A = Area in Hectares

C = Run-off coefficient

| = lntensity in mm/hr

Storm sewers shall generally be designed to accommodate 1:5 year storm flows.

lntensity of Rainfall

The intensity of rainfall is to be determined from the lntensity-Duration-Frequency values from the

Atmospheric Environment Services Orillia Station.

Wherel=AxtBandlisinmm/hr,tistimeofconcentrationinminutes;AandBareasfollows:

Storm Return Period A B

2year 22,5 -0,728

5 year 29.9 -0.725

10 year 34.8 -0.724

2lyear 40.9 -0.723

50 year 45.5 -0,722

100 year 50.0 -0.722

Time of Concentration

The minimum initial time of concentration is to be 10 minutes,

Pre-Development Areas:

To calculate the initial time of concentration (tc) for upstream, undeveloped lands, the following

formulas may be used: Bransby-Williams, Airport Method etc. The most appropriate method will be

determined at the discretion of the Township.
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Run-off Coefficient

The following is a list of run-otf coefficients typically used to design storm sewers using the Rational

Method:

Parks over 4 hectares

Parks 4 hectares and under

Single-family Residential (Urban)

Single-family Residential (Suburban)

Semi-detached Residential

Townhouses, Maisonettes, Row Houses, etc

Apartments

Schools and Churches

lndustrial (rural)

lndustrial (urban)

Commercial

Heavily Developed Areas

Paved Areas

0.20

0,25

0,45

0,40

0.60

0.70

0,75

0.75

0,75

0.90

0,90

0,90

0.95

The Engineer shall use run-off coefficients as deemed appropriate based on a site-by-site basis,

Calculations in support composite run-off coefficients may be requested by the Township.

A minimum run-off coefficient of 0.55 is to be used for undeveloped upstream area where future

residential development is expected and 0.75 where future industrial, high-density residential or

commercial development is expected,

Drainaoe Area

Drainage systems must be designed to accommodate all upstream drainage areas considering interim

and ultimate conditions.

It should be noted agricultural field tiles exist in many areas of the Township. The existence of tiles on

or near land to be developed must be determined and if present the proposed drainage system must

be designed to accommodate or relocate the tiles to ensure the originalfunction is maintained,

4.2.3.2 Pipe Sizing cnd Specificstions

Pipe Capacities

Manning's formula shall be used in determining the capacity of all storm sewers. The capacity of the

sewer shall be determined on the basis of the pipe flowing full,
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The value of the roughness coefficient 'n' used in the Manning's formula shall be as follows:

a

a

Concrete pipe

Concrete box culverts

Corrugated metal 68 x 13 mm corrugations

Corrugated metal257o paved invert

PVC pipe

HDPE smooth wallribbed pipe

up to 375 mm

450 mm to 525 mm

600 mm to 1,200 mm

1,200 mm and over

0.013

0,013

0.024

0.021

0.013

0,013

Flow Velocities (Flowing full)

For circular pipes the minimum acceptable velocity is 0,75 m/s and the maximum acceptable velocity is

4.5 m/s,

Minimum Sizes

The minimum size for an on-street storm sewer shall be 300 mm,

Minimum Grades

Regardless of flow velocities obtained, the minimum design grades for pipe storm sewers shall be as

follows:

Sewer Size Concrete Pioe

0.400/o

0.30%

0.200/o

0.15%

Depth of Storm Sewers

The depth of a deep storm sewer shall be sufficient to provide a suitable outlet for the building

foundation weeping tiles. The minimum cover to the top outside pipe barrel of a deep storm sewer

shall generally be 2,5 to 3,0 metres depending on the storm service connection requirements, The

minimum cover to the top outside pipe barrel of a shallow storm sewer system shall not be less than

1,5 metres from the centreline of the roadway unless alternate measures are implemented as

approved by the Township Engineer.

Location

The storm sewers shall be located as shown on the standard Township road cross-section drawings.

This standard location shall be generally 1.5 m of the centreline of the road allowance. ln the case of

Township of Ramara
Engineering Design Criteria

Page 39

May, 2014



crescents, looped and curvilinear streets, this standard location may be varied to the extent that the

storm sewer remains on the same side of the centreline of the street (i,e,, left or right) to avoid crossing

the sanitary sewer trenches at the changes in direction of the street,

Pioe Crossinqs

A minimum clearance of 0,20 m shall be provided between the outside of all, pipe barrels at all points

of crossing, ln cases where the storm sewer crosses a recent utility trench at an elevation higher than

the elevation of the utility, a support system shall be designed to prevent settlements of the storm

sewer, or alternatively the original trench will be re-excavated to the top of the utility and shall be

backfilled with non-shrinkable fill (low strength concrete) to adequately support the storm sewer, When

the storm sewer passes under an existing utility, adequate support shall be provided for the utility

during and after construction to prevent damage to that utility,

Radius Pipes

Radius pipe shall be allowed for storm sewers 975 mm in diameter and larger provided that a
maintenance hole is located at the beginning or at the end of the radial section, The minimum cenhe

line radius allowable shall be in accordance with the minimum radii table as provided by the

manufacturers,

Limits of Construction

Sewers shall be terminated with a maintenance hole at the subdivision limits when external drainage

areas are considered in the design, The design of the terminal maintenance holes must allow for the

future extension of the sewer.

When external areas are not included in the sewer design, the sewer shall extend at least half way

across the frontage and/or flankage of any lot or block in the subdivision.

Sewer Alignment

Storm sewers shall be laid in a straight line between maintenance holes unless radius pipe has been

designed. Joint burial (common trenching) with sanitary sewers will be considered when supported by

the recommendations of a soils report prepared by a qualified Geotechnical Engineering Consultant,

Changes in Pipe Size

No decrease of pipe size from a larger size upstream to a smaller size downstream will be allowed

regardless of the increase in grade,

Pipe Material Classification and Bedding

All storm sewer mains shall generally be constructed of reinforced concrete with suitable strength class
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recommended by the Consultant. Smooth wall ribbed PVC may be used for mains up to 900 mm

diameter. Storm sewer leads from catchbasins shall be constructed with non-reinforced concrete pipe

or PVC pipe,

The class of pipe and the type of bedding shall be selected to suit loading and proposed construction

conditions, For rigid pipe, Class B" bedding (compacted Granular A bedding with granular over the

sewer) in accordance with OPSD shall be used,

Embedment for flexible pipe shall be homogeneous granular in accordance with OPSD.

Alternate granular materials for pipe bedding may be specified, subject to the approval of the

Township, however clear stone bedding is generally not permitted, ln areas where it is difficult to

control the infiltration of ground water into the sewer trenches clear stone may be considered provided

it is completely wrapped in a suitable geotextile, selected and installed in accordance with the

manufacture/s requirement,

The width of trench at the top of the pipe must be carefully controlled to ensure that the maximum

trench width is not exceeded unless additional bedding or higher strength pipe is used, Where poor

soil conditions and high ground water levels are present, the Consulting Engineer shall prepare

Special Designs, for the Township's approval,

Reinforced concrete pipe shall conform to the requirements of OPSS 1820;

Polyvinyl chloride (PVC) Pipe Products shall conform to the requirements of OPSS 1841, The pipe

must be manufactured with factory assembled spigot gasket and integral belljoints;

Polyethylene Pipe products shall conform to the requirements of OPSS 1840,

Testinq and Acceptance

All newly constructed storm sewers shall be TV inspected upon satisfactory completion of all other

testing, prior to the Township Engineer's recommendation for issuance of the "Certificate of

Completion".

All storm works shall be thoroughly flushed and/or cleaned of debris and all pipes shall have a CCTV

inspection as per OPSS 409 as part of the final acceptance inspections,

4.2.3.3 Mointenance Hole Requirements

Maintenance holes must be precast concrete and shall be designed and constructed in accordance

with the most recent OPSS and OPSD, Where the standard drawings are not applicable, the

maintenance holes shall be individually designed and detailed.
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Location and Soacino

Maintenance hole shall be located at each change in alignment, grade or pipe material, at all pipe

junctions, at the beginning or end of all radius pipe sections and at intervals along the pipe to permit

entry for maintenance to the sewer,

Maximum 9pacing

The maximum spacing between maintenance hole shall be as follows

Pioe Size

600 mm or less

Maximum Maintenance hole Soacing

120 m

675 mm and over 150 m

Maintenance Hole Desion

a) All maintenance hole chamber openings shall be located on the side of the maintenance hole

parallel to the flow for straight run maintenance hole, or on the upstream side of the maintenance

hole at alljunctions;

b) The direction of flow in any maintenance hole shall not be permitted at acute interior angles;

c) Safety gratings shall be provided in all maintenance hole when the depth of the maintenance hole

exceeds 5 m. The maximum spacing between safety gratings shall not exceed 5 m;

d) The obverts on the upstream side of maintenance hole shall not be lower than the obvert of the

outlet pipe;

e) The maximum change in direction of flow in maintenance hole, for sewer sizes 900 mm diameter

and over, shall be 45";

0 Where the dífference in elevation between the obvert of the inlet and outlet pipes exceed 0.9 m, a

drop structure shall be placed on the inlet pipe;

g) All storm sewer maintenance hole shall be benched to the obvert of the outlet pipe on a vertical

projection from the spring line of the sewer, all in accordance with the standard detail drawing,

Pre-benched maintenance hole will not be permitted;

h) The minimum width of benching in all maintenance hole shall be 230 mm;

i) Maintenance hole in boulevards shall be located, wherever possible, a minimum of 1.5 m from the

face of curb or other service;

j) Minimum size of any maintenance hole stack shall be 685 mm square;

k) Frost strapping as per OPSD 701 .100 shall be installed on all maintenance hole,
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Elevations for Maintenance hole Frames and Covers

All maintenance hole, located within the travelled portion of a roadway, shall have the rim elevation set

flush with the surface of the base course asphalt, The concreting and setting of the frame and cover

shall be completed in accordance with the details provided in the standard drawing, A maximum of 300

mm of modular rings shall be permitted on maintenance hole in new subdivisions, No concrete shall

extend over the edge of the maintenance hole,

Prior to the placement of the final lift of asphalt, maintenance hole frames shall be reset to final

elevations.

Head Losses and Droos

Suitable drops shall be provided across all maintenance hole to compensate for the loss in energy due

to the change in flow velocity and for the difference in the depth of flow in the sewers,

ln order to reduce the amount of drop required, the designer shall, wherever possible, restrict the

change in velocity between the inlet and outlet pipes to 0.6 m/s.

Hydraulic calculations shall be submitted for all junction and transition maintenance hole on sewers

where the outlet is 1,050 mm. or greater. ln addition, hydraulic calculations may be required for

maintenance hole where the outlet pipe is less than 1,050 mm dia. if, in the opinion of the Township

Engineer, there is insufficient invert drop provided across any maintenance hole.

Regardless of the invert drop across a maintenance hole as required by calculations, the obvert of the

outlet pipe shall not be higher than the obvert of the inlet pipe at any maintenance hole location.

The minimum drops across maintenance hole shall be as follows:

Chanoe of Direction Minimum Drop (mm)

0

1" to 45"

46" to 90"

Frame and Grate

All maintenance hole covers shall be as per OPSD 401.010 with Type A closed cover

4.2.3.4 Colchbosin Requirements

Location and Spacino

Catchbasins shall be selected, located and spaced in accordance with the conditions of design. The

30

50

80
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design of the catchbasin location and type shall take into consideration the lot areas, the lot grades,

pavement widths, road grades and intersection locations,

All catchbasins and their leads shall be of the single, double or backyard type To ensure that the

capture or inlet capacity matches that of the storm sewer, the spacing of catchbasins on streets may

be varied,

lf detailed analysis of the major-minor system and SWM analysis of the pipe system indicate the need

for inlet controls, additional constrictions should be implemented. Since reduction in the size of the

standard catchbasin covers is not desirable, an orifice plate can be located in the catchbasin,

Catchbasins shall be generally located upstream of sidewalk crossings at intersections and upstream

of all pedestrian crossings, Catchbasins shall not be located in driveway curb depressions. Double

catchbasins shall be required when the catchbasin intercepts flow from more than one direction.

Rear lot catchbasins and connections shall be located as outlined in the lot grading criteria, ln general,

the catchbasin and the catchbasin connections shall be located entirely on one lot,

Maximum spacing for catchbasins including cul-de-sac gutters shall be as follows:

. Road grade 0.5% to 3,0% 110 m

. Road grade 3.1% to 4.5% 90 m

. Road grade greater than 4,6% 75 m

Catchbasins Tvpes

Catchbasins must be pre-cast concrete.

Special catchbasins and inlet structures shall be fully designed and detailed by the Consulting

Engineer,

Double catchbasins are to be installed at the low point of any road,

Catchbasin Leads

For single catchbasins, the minimum size of connection shall be 300 mm and the minimum grade shall

be 1.070,

For double catchbasins, the minimum size of connection shall be 375 mm and the minimum grade

shall be 1,0%,

For rear lot catchbasins, the minimum size of the connection shall be 300 mm and the minimum grade

shall be 1,0%,
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ln general, catchbasins located in close proximity to a maintenance hole shall have their leads

connected to the maintenance hole, Long catch basin connections (in excess of 20 m.) shall be

connected to a maintenance hole or, alternatively, the lead can be connected to the sewer and a 1,200

mm, maintenance hole catchbasin used in lieu of the normal 600 mm, square catchbasin.

Frame and Grate

ln general, the "bike-proof'catchbasin grate shall be required for all catchbasins located in roadway

or walkway areas, and the pyramidal type shall be used for rear lot and ditch located catchbasins,

The frame and cover for catchbasins in roadway or walkway areas shall be as detailed in OPSD

400.020 Catchbasins located in grassed areas shall have a Birdcage Grate per OPSD 400.120.

Catchbasins at lntersections

All catchbasins at street intersections shall be located on the tangent section of the curb at a minimum

of 0.6 m distant from the beginning or the end of the radial portion of the curb,

Elevations for Catchbasin Frames and Grates

All catchbasins located within the travelled portion of a roadway, shall have the frame elevation set

flush with the surface of the base course asphalt, The adjusting and setting of the frames and grates

shall be completed in accordance with the details provided in OPSD 704.010 upon placement of

surface course asphalt.

Temporary asphalt curbing shall be placed behind all catchbasins within the travelled portion of the

roadway at the stage of base course asphalt, Asphalt curbing shall be placed in accordance with

OPSD 601,010 - Type "D", between the two adjacent expansion joints as shown on the Standard

Drawing.

Prior to placing surface course asphalt, temporary asphalt curbs shall be removed and replaced by

concrete curb.

4.2,3,5 Rainwater leoders, toundotion Droins ond Slorm Connections

Rainwater Leaders

Rainwater leaders on all single family and semi-detached residential units shall be discharged onto

grassed or garden areas and away from wells or tile bed areas. Rainwater leaders shall not encroach

over other adjacent private lands.

The rainwater leaders draining the rear halves of all townhouses shall be discharged onto grassed or

garden areas, The rainwater leaders draining the front halves of all townhouses shall be connected to

the storm sewer system and the roof area must be included in the calculated imperviousness ratio.
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Pre-cast concrete splash pads shall be placed at each rainwater leader downspout.

The rainwater leaders from all commercial, industrial, institutional and high density residential buildings

should be discharged onto grassed or garden areas, if possible and if acceptable to the Township,

Foundation Drains

The Township may require connection of foundation weepers by gravity to the storm sewer system

where it exists, provided that the elevation of the basement floor is at least 0,60 m above the elevation

of the storm sewer obvert at the building envelope. (ln some cases, this may require shallow

basements.) No basement may be constructed below the 1:100 year storm hydraulic gradeline at the

site.

Where gravity connection of weepers to storm sewers is not possible, the Township requires that a

sump pump system be installed in the building with the discharge line connected to the storm sewer at

street line. A backwater preventer valve and a siphon break valve, approved by the Township must be

installed in the sump pump discharge line to prevent backflow into the basement.

ln every case, the underside of footing shall be set above the seasonal high ground water level as

determined in the geotechnical report,

Where sump pumps are installed in residential developments with open ditches, discharge pipelines

shall not be placed within the Township's ditch lines of the road allowances. Sump pump discharge

pipelines shall be directed to rear or side yard drainage swales.

4.2,4 Chcnnel, Culvert ond Overlqnd tlow

For channel, culvert, bridge and/or erosion conhol projects the proponent is responsible for obtaining

all necessary approvals from the governing agencies, such as the LSRCA, MNR, DFO and/or MOE,

4.2.4.1 Culverts ond Bridges

Culvert and Bridge Hydraulic Capacity

Only arterials and collectors should, if feasible, be permitted to cross the major system watercourses, lt

is also recommended that designers consider the need to design culverts and bridges on such arterials

and collectors for at least the 1:100 year storm flow, if not for the Regional Storm flow. lf smaller

culverts or bridges are provided, the backwater effects for the 1:100 year and Regional Storm flows

must be determined. Concrete box culverts shall be designed and placed for all watercourse crossings

subject to the approval of the Township. Ministry of Natural Resources, DFO and/or LSRCA approval

under their regulations may be required for watercourse/valley crossings.
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Road Classification

Arterial

Collector

Urban Local

Rural Local

Temporary Detour

Driveway

Open Channels

Grass lined - Natural

Grass lined - Maintained

Gabion lined

Concrete lined

Design Flood Freouency

1:100 Year to Regional

1:50 Year

1:25 Year

1'25Year

1:10 Year

1:5 Year

All culverts must be of sufficient length to provide for a preferred 5:1 (minimum 3:1) slope off the

driving surface to the ditch invert, All driveway culverts require entrance approval,

Bridges and other major drainage struclures shall require special designs as determined by the

Township, Hydraulic calculations will be required,

The frequency and magnitude of flooding or erosion shall not be increased on upstream or

downstream properties.

4.2,4.20pen Channels

The proposed criteria for an open channel design shall be submitted to the Township for approval prior

to the actual design being undertaken. Open channels shall be defined as major system overland flow

channels, minor system outfall channels or natural channels, Major system overland flow channel

designs may be required to accommodate the Regional storm or the 100-year storm for new

development,

The Consulting Engineer shall also be responsible for obtaining the approval of the design from MNR,

DFO, LSRCA and MOE, as required, if the open channel concept is favourably considered.

"Natural" channel design criteria will be determined on a site by site basis, The following guidelines

must be considered:

Minimum Velocitv

0,7 m/s

0,7 m/s

0.7 m/s

0,7 m/s

Maximum Velocitv

1,5 m/s

1,5 m/s

2,5 m/s

4,0 mis
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4.2.5 Wolercourse Erosion ond Bonk lnstobility

Where erosion or bank instability is already evident in an area to be developed or re-developed, the

Township requires that the situation be stabilized by appropriate remedial measures, Where

development will potentially cause significantly increased downstream erosion, the Township also

requires the Developer to mitigate further damage by appropriate remedial and preventative measures.

Where designing remedial erosion or bank stabilization works, preservation of the watercourse

dynamics and natural valley aesthetics must be secondary only to achieving a sound technical

solution, The proposed design shall reference the MNR Natural Channel Design Manual. A normal

bank flow channel has a capacity of about the 1:2 year flood, Protection to this level will be adequate

provided care is taken to prevent any damage by higher floods and provided that the channel bank is

not coincident with a higher valley bank, ln this latter case, it may be necessary to protect the bank to

a level as high as the 1:100 year flood or even the flood resulting from the Regional Storm,

The proposed criteria for an erosion or bank stability design shall be submitted to the Township for

approval prior to the actual design being undertaken,

4.2.6 Overlond Flow Routes

An overland flow route continuous to the nearest major channel must be established through all areas

and shall be contained within either the road right-ofway or by easements,

lf the overland flow route travels across downstream property not municipally owned, the developer

must obtain the necessary agreement(s) from downstream owne(s) accepting the increased quantity

of runotf.

The depths of flooding permitted on streets and at intersections during the 1:100 year storm are as

follows:

No building shall be inundated at the ground line, unless the building has been flood proofed;

For all classes of roads, the depth of water at the gutter shall not exceed 0,3 m,

Flow across road intersections shall not be permitted for minor storms (generally 1:10 year). To meet

the criteria for major storm run-off, low points in roads must have adequate provision for the safe

overland flow.

4.2.7 lnlet/0utlet ond Speciol Structures

lnlet and outlet structures shall be fully designed on the engineering drawings. The details provided

shall include the existing topography, proposed grading and the work necessary to protect against
erosion,
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lnlets

lnlet structures shall be fully designed by the Consulting Engineer when OPSD structures are not

deemed suitable, lnlet grates shall generally consist of inclined parallel bars or rods set in a plane at

approximately 180 degrees with the top away from the direction of flow. Gabions, riprap or concrete

shall be provided at all inlets to protect against erosion and to channel the flow to the inlet structure,

Hydraulic design calculations for inlet structures must be performed in accordance with guidelines

established by the Minishy of Transportation Drainage Manual,

The design of any culvert on a new or reconstructed watercourse where an inlet grating is required
must provide a measure of safety and minimize the risk of entanglement or entrapment of a person.

0utlets

The OPSD headwall standards shall be used for all storm sewers up to 2,400 mm diameter, For

sewers over 2,400 mm. the headwalls shall be individually designed, All headwalls shall be equipped

with a grating over the outlet end of the pipe and a railing across the top of the headwall for the

protection of the public.

All outlets shall blend in the direction of flow of the watercourse with the directional change being taken

up in the sewer rather than the channel.

Storm sewer outfalls shall not be connected to existing or proposed road crossing culverts. Storm

sewer outfalls must be terminated at separate headwall structures, adjacent to the outlet side of road

crossing culverts.

Gabions, Terra-fix blocks, riprap, concrete or other erosion protection shall be provided at all outlets to

prevent erosion of the watercourse and the area adjacent to the headwall, The extent of the erosion

protection shall be indicated on the engineering drawings and shall be dependent upon the velocity of

the flow in the storm sewer outlet, the soil conditions, the flow in the existing watercourse and site

conditions.

4.3 Sonitury Sewer Syslern

4.3.1 Generol Requirements

Within the Township, the responsibility for the local collection and treatment of sanitary wastes in

municipally operated sewage treatment plants rests within the Township,

Prior to the commencement of any design for any sanitary sewage works, the applicant shall obtain

confirmation from the Township that adequate treatment plant capacity is available for the

development proposed.
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Sanitary sewers designed and constructed in accordance with the most recent requirements and

specifications of the Township are required to carry domestic, commercial and industrial sewage from

each area of the development under consideration. Flow is to be by gravity, in general. Pumped

systems will be considered only where other alternatives are not possible and only with the approvalof

the Township

4.3.2 Sonitcry Drcinoge Sysfem

4.3.2.1Design Flows

The design flow, in each maintenance hole length of sewer, shall be computed on the standard

sanitary sewer design sheets, For each area entered on the design sheet, the maintenance hole

numbers, the size and grade of the sewers, and the number of the detailed plan and profile for each

section of the sanitary sewer shall also be shown,

Calculations shall be based be the following:

Residential Sewage Flows

The following formula shall be used to calculate the sewage flow for residential areas:

Qo = PqM+lA

86,4

Where;

Q ¿ = Peak domestic flow plus extraneous flows, in L/s

P = Design population, in thousands

q = Average daily per capita flow, in L/cap/d

M = Peaking factor

| = Unit of peak extraneous flow, in Us/ha

A = Gross hibutary area, in hectares

An average daily per capita flow of 450 L/c/d shall be used,

The unit of peak extraneous flow shall be 0.2 L/s/ha.

The peaking factor shall be calculated based on the Harmon formula,

M = 1 + 14

4+Po's
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Where;

P = population, in thousands

Maximum

Minimum

M-4,0

M-1.5

The design population shall be derived from the drainage area and expected maximum population

over a design period of 20 years.

For areas where the lands are zoned for specific residential use, but detailed planning information is

not available, the following population densities shall apply for calculation of sewage flows only:

Type of Housing

Single Family Dwelling,

Semi-detached & Duplex,

Townhouse

Persons /Hectare

40

2,0

Apartment 64

When the number and type of housing units within a proposed development are known, the calculation

of population for the proposed development shall be based on the following:

Type of Housinq Person/Unit

Single Family Dwelling, 2,6

Semi-detached & Duplex,

Townhouse, Condominium

Apartment

Future land use and population shall be based on the approved Official Plan and Secondary Plans of

the area.

When such information is not available for the land under consideration, the following land use

standard shall be used;

Land Use Standard for 100 ha of Developable Land
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Local open space 10.0 ha

Residential* 75,0 ha

Commercial 5,0 ha

Schools and lnstitutions 10.0 ha

Total 100,0 ha

* for residential lands use a population density of 45 persons per gross hectare,

Commercial Sewage Flows

A design flow of 75 ms/ha/day (includes allowances for infiltration and peaking effects) shall be used

for the design of all local sewers,

The area shall be based on the gross lot area.

lndushialSewage Flows

A design flow of 35 ms/ha/day for light industry and 55 m¡/ha/day for heavy industry shall be used

(excludes infiltration and peaking effects),

The area shall be calculated using the gross area included in the industrial block or development.

Peak flow and infiltration factors shall be applied as per the MOE Design Guidelines.

The Township through its Planning Policies encourages the establishment of only those indushies

which have low sewage requirements (dry industries),

lnstitutional Sewage Flows

A design of 112 m¡/ha/day (includes allowances for infiltration and peaking effects) shall be used for

the design of all local sewers,

The area shall be calculated using the gross area included in the school or institutional site.

4.3.2.2Pipe Sizing ond Specificotions

Pioe Caoacities

Manning's formula shall be used in determining the capacity of all sanitary sewers. The capacity of the

sewer shall be determined on the basis of the pipe flowing full.

For all types of pipe a roughness coefficient of n = 0,013 shall be used.
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Flow Velocities

Minimum acceptable velocity = 0.6 m/s

Maximum acceptable velocity = 3.0 m/s

The velocity change in a maintenance hole from one pipe to another shall not exceed 0,6 m/s,

Pipe Grades

The first upstream leg of sanitary sewer shall have a minimum pipe grade oÍ 10/0,

The minimum grade of sanitary sewers shall be the minimum grade required to achieve the minimum

velocity of 0,6 m/s, as required by the MOE Guidelines for Sewage Works.

Minimum Sizes

The minimum size for an on street sanitary sewer shall be 200 mm,

Deoth of Sanitarv Sewers

The depth of the sewer shall be measured from the final centreline finished road elevation to the top of

the sanitary sewer,

ln all instances, the proposed sanitary sewer shall be installed at a depth sufficient to also service

lands external to the site as determined by the Township.

For residential, commercial and institutional areas the minimum depth shall be 2,75 m.

For industrial areas, the minimum depth shall be 2,15 m.

Mainline sanitary sewers shall be located a minimum of 1,0 m below basement floor elevations to allow

for the installation of sewer laterals.

Location

All sanitary sewers shall be located as shown on the typical Township roadway cross sections,

ln general, this location is 1,5 m south or west of the centreline of the roadway, A minimum horizontal

clearance of 3,0 m is required between the sanitary sewer and watermain,

Storm Sewer and Water Main Crossinqs

Generally, a minimum clearance of 0.20 m shall be provided at the point of crossing between the

outside of the pipe barrels of storm and sanitary sewers, A minimum vertical clearance of 0,50 m shall

be provided at the point of crossing between the outside of the pipe barrels of the sanitary sewers and
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water mains.

The sanitary sewer connections are required to go under the storm sewer.

Limits of Construction

Sewers shall be terminated with a maintenance hole at the subdivision limits when external drainage

areas are considered in the design, The design of the terminal maintenance holes must allow for the

future extension of the sewer,

Sewer Alionment

Sanitary sewers shall be laid in a straight line between maintenance holes unless radius pipe has been

designed. Joint burial (common trenching) with storm sewers will be considered when supported by

the recommendations of a soils report prepared by a qualified Geotechnical Engineering,

Chanqes in Pipe Size

No decrease of pipe size from a larger size upstream to a smaller size downstream will be allowed

regardless of the increase in grade,

Pipe Beddino

The class of pipe and the type of bedding shall be designed to suit loading and proposed construction

conditions. Details are illustrated in the OPSD standard Bedding and Backfilldetails, ln general, Type

'B' bedding and cover (compacted Granular A bedding with granular over the sewer) shall be used for

rigid pipe sewers,

Embedment for flexible pipe shall be homogeneous granular material in accordance with OPSD

requirements.

The width of trench at the top of the pipe must be carefully controlled to ensure that the maximum

trench width is not exceeded unless additional bedding or higher strength pipe is used.

Where poor soil conditions and high ground water levels are present, bedding shall consist of

clearstone wrapped in geotextile fabric. The Consulting Engineer shall prepare special designs for the

Township's approval.

Materials

For single family and semi-detached units, multiple family, and other residential blocks, the service

connections shall be PVC.

All bends on sanitary service connections shall be long radius, sweep bends
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Sanitary sewers shall be constructed of reinforced concrete pipe, Polyvinyl Chloride (PVC) pipe or

polyethylene.

The type and classification of all sanitary sewer pipe shall be clearly indicated on all profile drawings

for each sewer length.

Reinforced concrete pipe shall be used for sewers 600 mm diameter or larger. PVC pipe may only be

used for sanitary sewers up to and including 600 mm in diameter.

. Reinforced Concrete Pipe shall be steel reinforced and conform to OPSS 1820;

. Polyvinyl Chloride Pipe (PVC) shall conform to OPSS 1841;

. Dimension ratio (DR) of PVC sewer pipe shall not exceed 35;

. Polyethylene pipe shallconform to OPSS 1840,

For sewer applications requiring pressure pipe, pipe design should reference M0E guidelines,

Testino and Acceptance

All testing shall be carried out from maintenance hole to maintenance hole including house service

connections as work progresses.

An infiltration or exfiltration test as per OPSS 410 shall be completed on all sewers 1200 mm in

diameter and smaller, The Township Engineer shall determine which test is to be undertaken,

lnfiltration Test

An infiltration test shall be carried out where the ground water at time of testing is 600 mm or more

above the crown of pipe throughout the section of sewer under test.

The infiltration shall not exceed the following calculated allowable infiltration for the section tested:

0.75 L/mm of diameter/100 metres of sewer/hour.

Exfiltration Test

An exfiltration test shall be carried out where the ground water table is lower than 600 mm above the

crown of pipe of highest point of highest service connection included in the test section. The static

head for testing exfiltration shall be at least 600 mm above the ground water table.

The allowable leakage for the test section shall not exceed the following:

0,75 L/mm of pipe diamete/100 metres of sewer/hour,
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Deflection Test

A deflection test shall be performed on all sewers constructed using PVC pipe material,

Deformation gauge (Pig) test as per OPSS is required on all pipe works prior to substantial
performance, but a minimum 30 days after installation.

Video Record

All pipe works shall have a CCTV inspection as per OPSS 409 complete as part of the substantial
performance and fin al acceptance inspections,

A permanent record in video tape or DVD form shall be supplied, illustrating a continuous record of the

sewer installations, service connections, maintenance hole, etc. A report identifying any unusual or

sub-standard conditions shall also be submitted.

At the discretion of the Township, additional video inspections and records may be required prior to
"Final Acceptance",

4.3.2.3Maintenonce Hole Requirements

Maintenance holes to be either precast concrete and shall be designed and constructed in accordance

with the most recent OPSS and OPSD. Where the standard drawings are not applicable, the

maintenance holes shall be individually designed and detailed,

Location and Spacino

Maintenance hole shall be located at each change in alignment, grade or pipe material, at all pipe

junctions and at intervals along the pipe to permit entry for maintenance to the sewer.

Maximum spacing of maintenance holes shall be 120 m for sewers 600 mm or less in diameter and

150 m for sewers 675 mm or greater in diameter.

Maintenance Hole Details

a) All maintenance hole chamber openings shall be located on the side of the maintenance hole

parallel to the flow for straight run maintenance hole, or on the upstream side of the maintenance

hole at alljunctions;

b) The maintenance hole shall be centered on the sanitary sewer main;

c) The maximum change in the direction of flow in any sanitary sewer maintenance hole shall be g0

degrees, A change of flow direction at acute interior angles shall not be permitted;

d) A maximum invert drop of 0.25 m within the maintenance hole will only be allowed if the design of
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the sewer cannot be modified to reduce the drop or modified to accommodate a drop structure;

lf the design of the sewer system is such that the difference in elevation between the maintenance

hole inlet and outlet exceeds 0,9 m, then a drop structure will be required,

Whenever feasible, sewer systems should be designed to avoid the use of drop structures;

e) When pipe size does not change through a maintenance hole and the upstream flow velocity does

not exceed 1.5 m/s, the following minimum invert drops across the maintenance hole shall be

made to compensate for hydraulic losses:

ALIGNMENT CHANGE DROP REQUIRED

straight run (0 degrees) grade of sewer

15 - 45 degrees

45 - 90 degrees

0.03 m

0,06 m

When the upstream flow velocity exceeds 1,5 m/s, the drop required through a maintenance hole

shall be calculated using the standard calculation sheet, "Hydraulic Calculations for Manholes"

found in the MOE Design Guidelines;

f) For all junction and transition maintenance holes, the drop required shall be calculated using the

standard calculation sheet "Hydraulic Calculations for Manholes" found in the MOE Design

Guidelines;

g) The obvert(s) on the upstream side of a maintenance hole shall in no case be lower than the

obvert(s) on the downstream side of the maintenance hole;

h) All maintenance holes shall be benched as detailed on the Standard Drawings, The use of pre-

benched maintenance holes will not be oermitted;

i) When any dimension of a maintenance hole exceeds those on the Standard Drawings, the

maintenance hole must be individually designed and detailed;

j) Safety gratings shall be required in all maintenance holes greater than 5,0 m in depth, Safety

gratings shall not be more than 5.0 m apart and shall be constructed in accordance with the

Standard Drawings;

k) Frost strapping as per OPSD 701 .100 shall be installed on all maintenance holes,

Whenever practical, a safety grating shall be located 0,5 m above the drop structure inlet pipe.

Township of Ramara
Engineering Design Criteria

Page 57

May, 2014



Frame and Grate

All maintenance holes located within the travelled portion of a roadway shall have the rim elevation

initially set flush with the surface of the base course asphalt, The concreting and setting of the frame

and cover shall be completed in accordance with the details provided in the standard drawing, A

maximum of 300 mm of modular rings shall be permitted on maintenance holes in new subdivisions,

No concrete shall extend over the edge of the maintenance hole.

Prior to the placement of the final lift of asphalt, maintenance hole frames shall be reset to final

elevation.

Where maintenance holes are located in areas to be flooded by the major design storm, maintenance

hole covers shall be of the sealed variety and the maintenance hole is to be suitably vented.

All other maintenance hole covers shall be as per OPSD 401,010 with Type A closed cover,

4.3.2.4 Service Connections

All sanitary sewer service connections for single and semi-detached dwellings and townhouse units

shall be individual services.

Location

The proposed locations for the sanitary sewer service connections shall be shown on the plan and

profile drawings and shall be in accordance with the locations specified on the Standard Drawings,

Sanitary connections shall be in accordance with the following Standards:

OPSD 1006,010 Sewer Service Connection for Rigid Pipe;

OPSD 1006.020 Sewer Service Connection for Flexible Pipe.

Residential connections shall terminate at the center of the property line with a test fitting, 125 mm x

100 mm reducer, plug suitably braced to withstand test pressures and 89 mm x 38 mm marker placed

from the invert of the connection to 600 mm above grade painted green, All service connections to be

equipped with a cleanout to the surface as illustrated in the Standard Drawings.

Connection to Main

The connection to the main sewer shall be made with an approved manufactured tee, Approved

saddles shall only be used for connecting to existing sewer mains,

No service connection of a size greater than half the diameter of the main sewer shall be cut into the

main sewer, A maintenance hole shall be installed on the main sewer at the intersection of a service

connection, which has a size greater than half the diameter of the main sewer except as provided
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below:

A 150 mm service connection will be permitted to connect to a 200 mm or 250 mm main sewer

providing an approved manufactured tee is installed and providing the invert of the servíce connection

is above the springline of the main sewer.

Size

Sanitary connections are to be sized as follows:

Single family residential:

Single 125 mm diameter (min.)PVC SDR 28

Joints; Bell and Spigot with rubber gasket.

PVC pipe to be green in colour.

Service Connection to all block developments:

An inspection maintenance hole shall be required on private property 1,50 m from property line to

centre of rim.

Multiple family residential block, institutional, commercial and indushial blocks:

Designed in accordance with Section 3.3.3.2,;

Min. size 200 mm diameter,

Deoth

The depth of the service connections for single-family units and semi-detached units at the property

line, measured from the final centreline road elevation shall be:

Minimum - 2.50 m

Maximum - 3.00 m

Risers shall be used when the depth to obvert of the sewer main exceeds 4.50 m. The riser connection

shall not exceed 3.0 m in depth.

Grade

The minimum and maximum grades for sanitary sewer service connections shall be as follows:

I
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Size of Connection (mm) Minimum Grade (%) Maximum Grade (%)

125 2.0 8.0

150 1 ,0 6.0

200 0,5 6.0

Joints and Beddinq

Joints and bedding for connections are to be equivalent to joints and bedding as specified for sanitary

sewer pipe.

4.3.2.5 low Prsssure Sonitory Sewer System

Low pressure sanitary sewer systems shall be designed on a site-by-site basis in accordance with the

MOE design guidelines,

Materials

Low Pressure Mains - Polyethylene SDR11 (CTS);

Low Pressure Service - Polyethylene SDR11 (CTS);

Main Stop - Mueller H15008 or approved equal;

Curb Stop - Mueller H15209 or approved equal;

Service Box - Mueller A-726, Clow 80-1 or approved equalwith stainless steel rod, Service box

cap to read "Low Pressure Sewe/';

Check Valve - Valmatic VM-1401,5THR or approved equal;

Tracer Wire - 12-gauge T.W.U, standard copper, light coloured, plastic coated;

Linkseal- Model LS-315-S-316-6 by Thunderline Modular Seal;

Fittings (elbows, tees, etc.) - HDPE SDR11 brass fittings or approved equal, installed in

accord ance with man ufacturers recommendations ;

Connections to the main shall be made with a brass "T" coupling or approved equal,

Deoth

A minimum of 1.7 m cover shall be maintained over low pressure sanitary sewer mains and services,

Appropriate depth rigid insulation shall be installed where the minimum cover cannot be achieved,

Embedment

Sewer embedment for low pressure sanitary sewer systems shall be equivalent to the embedment

specified for gravity sanitary sewer pipe.

Cleanouts

¡

a

I

I
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4.4

Cleanouts shallbe specified in accordance with Standard Drawing No. 127, Cleanouts shallbe located

at minimum 75 m intervals and at alldistinct changes in direction,

Grinder Pump Svstem

Private properties connecting to the low pressure sanitary sewer must install a grinder pump system

that has been designed to suit the mainline system, Refer to Standard Drawing No. 128 for a typical

grinder pump layout.

Thrust Restraint

Adequate restraint must be provided at all fittings and deflections in the low pressure sanitary sewer

system to prevent pipe movement and subsequent joint failure.

Mechanically restrained joints or concrete thrust blocks in accordance with OPSD shall be used for all

low pressure sewer. Use thrust block requirements for 100 mm dia. pipe for all sizes less than or

equal to 100 mm dia. The recommended type of restraint in the design will depend on anticipated soil

conditions,

Tracer Wire

Tracer wire shall be installed with the pipe and brought to the surface at all valve boxes and chambers.

Corrosion Protection

All ferrous fittings and tracer wires shall have corrosion protection provided by means of sacrificial

anodes.

Sacrificial anodes shall be in the form of packaged zinc anodes and meet ASTM B-418-73-type ll.

One 2,3 kg zinc anode is to be installed for every 500 m of tracer wire, The location for the anodes

shall be shown on the construction drawings,

Wuler Supply System

4.4.1 General Requirements

Jurisdiction

Within the boundaries of the Township, the responsibility for the supply, treatment and storage of water

for municipal water systems rests with the Township.

The Township is responsible for the distribution of the treated water to the individual users.
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Water mains designed and constructed in accordance with the most recent requirements and

specifications of the Township are required on every street within all proposed plans of subdivision,

Water mains shall be of adequate size to provide service for the development of adjacent lands

designated by the Township.

Prior to the commencement of any design for new water mains within the Township, the applicant shall

obtain confirmation from the Township that adequate water supply exists for the development

proposed,

Public Communal Water Systems

Items to be reviewed for new public communal water systems shall include but are not limited to the

following:

The potential for future growth;

Level of service to be provided (design water demand, peaking factors, fire flow requirements,

etc,);

Possible interconnection with other water systems in the future;

Ground water systems;

Storage requirements;

Water quality and treatment;

Potential impacts on neighbouring domestic water supplies;

Access and security;

Distribution system requirements; and

Cost of maintenance and capitalcost.

The Developer shall undertake all necessary investigations and prepare feasibility reports for

implementation of new public communal water systems. Design parameters shall meet all current

guidelines and regulations of the Ministry of Environment and guidelines established by the Fire

Unden¡vriters Survey,

4.4.2 ÌtVoter Moin Design Criteria

All water mains shall be sized to meet the greater of the maximum day plus fire flow or the maximum

hour demand.

System Designs

The maximum sustained operating pressure shall not exceed 700 kPa. lf pressure in a localized area

is above this level, a pressure-reducing valve shall be installed on each service connection within that

area.

a

a
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Under normal conditions of maximum day demand, the pressure shall not drop below 275 kPa at any

point in the water system.

Under conditions of simultaneous maximum day and fire flow demands, the pressure shall not drop

below 140 kPa at any point in the water system.

Friction Factors

The following 'C' values shall be used in the Hazen-Williams equation, for the design of water

distribution systems regardless of pipe materials:

Pipe Diameter (!nm) C-Factor

150 100

200 to 300 1 10

400 to 600 120

0ver600 130

The above C-factors represent long-term values. A C{actor of 140 shall be used to calculate maximum

velocities for transient pressure estimations, or for checking pump motor sizes for runout conditions,

ln evaluating existing systems for expansion, the C-factors shall be determined by actual field tests,

wherever possible.

The Hazen-Williams equation shall be used to calculate the flow in water mains as follows:

Q = 0,84918 (C) (A) (R)063(S)054

where Q = Discharge (ms/sec,)

C = Coefficient of Roughness

A = Cross-Sectional Flow Area (mz)

R = Hydraulic Radius (m)

S = Slope of Energy Grade Line (m/m)

Domestic Demand

Domestic water demand shall be calculated on the basis of an average day consumption rate of 450

lihes per capita per day.

The maximum day and peak hour factors shall be determined from the current MOE design guidelines

although the following are considered minimums:
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Maximum daily demand factor: 2.0

Peak hourly demand factor: 4,5

Peak flows other than domestic flows shall be determined on an individual basis.

Commercial and lnstitutional Water Demands

A population equivalent of 86 persons per hectare shall be used for design purposes to estimate the

water consumption for large commercial areas unless more specific data is available,

When specific planning information is available, water consumption for individual commercial and

institutionalsites may be calculated from the following table:

Use Water Usaoe

Shopping Centers

Hospitals

Schools

campgrounds

2500-5000 L/1000 mzlday

900-1800 L/bed/day

70- 1401/studenVday

225- 5701/cam psite/d ay

When using the above unit demands, maximum day and peak rate factors shall be developed, For

establishments in operation for only a portion of the day, such as schools, shopping plazas, etc,, the

water usage shall also be factored accordingly, For instance, with schools operating for I hours per

day, the water usage rate will be at an average rate of say 70 UstudenUday times 24 divided by 8 or

210 L/student over the I hour period of operation,

The water usage will drop to residential usage rates during the remainder of the day. Schools generally

do not exhibit large maximum day to average day ratios and a factor of 1.5 will generally cover this

variation, For estimation of peak demand rates, a fixture-unit approach shall be used,

The peak water usage rates in campgrounds varies with the type of facilities provided (showers, flush

toilets, clothes washers, etc,) and the ratio of these facilities to the number of campsites. A peak rate

factor of 4 shall be used, This factor shall be applied to the average expected water usage at full

occupancy of the campsite,

lndustrial Water Demands

The Township, through its Planning Policies encourages the establishment of only those industries,

which have low water consumption requirements, A population equivalent of 86 persons per gross

hectare shall be utilized for design purposes to estimate the average consumption rate for industrial

areas unless more specific data is available.
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Fire Flows

The requirements for fire flows shall be discussed and agreed upon with the Township Engineer prior

to proceeding with detailed design.

ln general, the minimum fire flow requirement for a particular structure or area of the municipality shall

be as outlined by the MOE and the Fire Underwriters Survey,

4.4.3 Pipe Sizing ond Spetificoîions

4.4.3.1 Selection of Moin Sizes, Pressures cnd Deplh

For all water mains designed to carry fire flows, the following minimum sizing for water mains shall

apply:

For Residential areas 150 mm diameter

For Commercial areas 200 mm diameter

For lndustrialareas 300 mm diameter

to be sized according to the anticipated water demand.

ln general, the following standardized water main sizes shall be used in the Township:

150 mm

200 mm

300 mm

400 mm

500 mm

600 mm

Depth of Water Mains

Curb and Gutter Roads 1.80 m minimum to obvert, measured below finished centre line

road grade.

Open Dítch Roads The cover over the water main and the service connections shall

not be less than 1.80 metres.

Unimproved Roads 1.80 m minimum to obvert, measured below a future design centre

line road grade.
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Watercourses, Creek Adequate frost protection shall be provided below stream bed,

Generally 1,80 m minimum to obvert, measured below the

watercourse invert shall be considered acceptable.

Each subsequent chapter should start on its own page, separate by a Page Break or Section Break,

4.4.3.2locotion of Woter Moins

Water mains shall be located as shown on the standard Township roadway cross-section, This

location shall generally be on the north or east sides of the street.

Horizontal Seoaration Between Water Mains and Sewers

Under normal conditions water mains shall be designed with a minimum clear horizontal separation of

at least 2.5 m from any sewer or sewer maintenance hole, The distance shall be measured from the

nearest edges of the pipes or structures,

Separations of Water Mains and Sewers - Special Conditions

Under unusual conditions (where a significant portion of the construction will be in rock, or where

congestion with other utilities will prevent a clear horizontal separation of 2.5 m) a water main may be

laid closer to a sewer, provided the elevation of the crown of the sewer is a least 0.50 m below the

invert of the water main. Such separation shall consist of in-situ material or compacted native earth

backfill,

ln rock trenches, facilities shall be provided to permit drainage of the trench to minimize the effect of

the impounding of surface water and/or leakage from sewers in the trench.

Water Main Crossino Sewers

Under normal condition water mains shall cross above sewers with sufficient vertical separation to

allow for proper bedding and structural support of the water main and the sewer main,

When it is not possible for the water main to cross above the sewer main, the water main passing

under a sewer shall be protected as follows:

a) A vertical separation of at least 0,50 m shall be provided between the outside face of the sewer

and the top of the water main;

b) The sewer shall be adequately supported to prevent excessive deflection of joints and settling;

c) The length of water main pipe under the sewer shall be centered at the point of crossing so that

the joints will be equidistant and as far as possible from the sewer, Water main pipe joints shall be

located 1,5 m (minimum) from the centreline of the sewer (both sides),
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4.4.3.3 Ulility Crossings

Water mains crossing over or under other utilities shall be designed with a 300 mm minimum clear

separation between the outside edges of the water main and the utility.

4.4.3.4 Deqd-Ends

Water distribution systems shall be designed in grid patterns or looped to avoid dead-end sections,

Temporary dead-ends on water mains that are to be extended in the future shall be equipped with a

fire hydrant at the end of the temporary dead-end main, The fire hydrant shall be immediately

preceded by a valve to facilitate the future extension of the water main without disruption to the

existing users.

4.4.3.5 Exlro Moins ond Extro tittings

No roadway leading out of the subdivision shall be completed and accepted by the Township until

connecting water mains are installed complete to the subdivision limits,

Extra fittings shall be installed at any point on the water mains requested by the Township to provide

for future connections.

4.4.3.ó Pipe Clossificotion ond Bedding

Acceptable materials for water main pipe up to and including 300 mm diameter are as follows:

Polyvinyl Chloride Pipe (PVC) manufactured in accordance with the latest edition of CSA 8137,3.

A minimum Class 150, DR 18 pipe shall be used;

Fittings shall be of cast iron or ductile iron; cement lined and shall be manufactured to AWWA

C1 10, All fittings shall be supplied with mechanical joint ends;

Polyethelyne pressure pipe shall be to OPSS 1842;

Copper pipe service connections shall comply with ASTM B 88 (Type "K" soft copper).

The class of pipe and the type of bedding shall be selected to suit loading and proposed construction

conditions. Pipe bedding and cover shall be homogeneous granular material in accordance with OPSD

requirements for flexible pipe,

The width of trench at the top of the pipe must be carefully controlled to ensure that the maximum

trench width is not exceeded unless additional bedding or higher strength pipe is used,

Where poor soil conditions and high ground water levels are present, the Consultant shall prepare

special designs for the Township Enginee/s approval,

Township of Ramara
Engineering Design Criteria

Page 67

l.llay,2014



4.4.3.7 Thrust Reslroint

Adequate restraint must be provided at all fittings and deflections in the water distribution system to

prevent pipe movement and subsequent joint failure,

Mechanically restrained joints or concrete thrust blocks in accordance with OPSD shall be used for all

PVC water mains, The recommended type of restraint in the design will depend on anticipated soil

conditions.

4.4.3.8 Utility Crossings

All fenous fittings, tracer wires and copper water service connections shall have corrosion protection

provided by means of sacrificial anodes.

Sacrificial anodes shall be in the form of packaged zinc anode or zinc anode caps and meet ASTM B-

418-73-type ll,

One 5.4 kg zinc anode or anode cap is to be installed on every valve, hydrant and fitting connected to

a non-ferrous water main. lf anode caps are to be used they are to be installed on all bolts.

Fittings shall include bends, tees, crosses, sleeves, reducers, plugs, caps, joint restrainers and

couplings etc,

One 2.3 kg zinc anode is to be installed on each copper service connection, An insulated fitting shall

be installed between the curb stop and the street line if the building being serviced is located 7.6 m or

more from the property line,

4.4.3.9 Trocer Wires

A hacer wire shall be provided along the top of all Polyvinyl Chloride (PVC) water mains, hydrant leads

and PE water services to permit future field tracing, These tracer wires shall be attached to the top of

the water main and shall be looped inside each valve box, including hydrant valves and shall also be

connected to the bottom flange of all hydrants, Tracer wires shall be No, 12 gauge stranded copper

(TWH) complete with plastic coating.

One 2.3 kg zinc anode is to be installed for every 500 m of hacer wire, The location for the anodes

shall be shown on the construction drawings.

4.4.3.10 Connecting Non-terrous Woter Moins to terrous Woter Moins

When connecting a non-ferrous water main to a ferrous water main, the ferrous water main shall be

cathodically protected by a 14,5 kg magnesium anode,
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4.4.3.1I tire Hydronts

All fire protection design requirements shall be reviewed with the Township Engineer at the preliminary

design stage.

Branch Valves and Boxes

All hydrants installed on water mains up to and including 300 mm in diameter shall be installed with a

150 mm diameter branch valve attached to the water main with an anchor tee.

All hydrants installed on water mains greater than 300 mm in diameter shall be controlled by a 150 mm

diameter, branch valve directly secured to the supply main with flanged fittings or restraining tie-rods.

Fire hydrants shall be Canada Valve, Century No. 1 open left with 2 CSA hose ports, one 33 B pumper

port and a break away type 6" MJ base, The hydrant lead shall be minimum 150 mm with resilient

seated gate valve shut off "Open Left" by Clow or Meuller. The hydrants shall be self-draining and

installed as per OPSD 1105,010.

Hydrant Soacing

Hydrants shall be installed on all water mains 150 mm in diameter and larger with the following

maximum allowable spacing:

150 m in residential areas, or to provide for a maximum hose length of 75 m,

75 m in industrialand commercial areas,

Location of Hydrants

Hydrants shall be located on the projection of a lot line and offset from the sheet line in accordance

with the standard cross-section.

Hydrants shall be located 1,20 n minimum distance from the edge of any driveway or house service

connection,

A hydrant shall be placed at the end of every cul-de-sac and dead end street as well as at the high

points in roads.

Hvdrant Ports

ln all areas hydrants shall be equipped with 114 mm dia, Pumper Ports and 2 - 64 mm dia. side ports,

Direction of Openinq

All hydrants shall be equipped with a non-rising stem and shall open in a counter clockwise direction.
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Colour of Hydrants

Hydrants are to be flow tested by an organization approved by the Township to determine post-

construction performance while maintaining a minimum residual system pressure of 140 kPa in
accordance with National Fire Protection Association (NFPA) 291. Hydrant bodies shall be factory

painted reflectorized yellow. Hydrant ports and caps shall be painted based on the results of the flow

testing in accordance with the NFPA colour-coded system as follows:

Class Available Flow Colour

AA > 5,680 L/min Light Blue

A 3,785 - 5,675 L/min Green

B 1,900 - 3,785 L/min Orange

c < 1,900 L/min Red

The capacity colours should be of reflective type paint for rapid identification at night, Paint

specifications are subject to Township approval,

Hydrant Manufacturer

All hydrants shall be Darling Century Model, manufactured by Canada Valve,

Hydrant Markers

Each hydrant is to be provided with a standard marker for easy identification in the winter,

4.4.3.12 Volves

Iype

Gate valves shall be used on all water mains 200 mm in diameter and smaller,

Butterfly valves shall be used on all water mains 300 mm in diameter and larger.

All valves shall be of the approved type with non-rising stem and a 50 mm square operating nut

opening counter-clockwise.

All valves on water mains 200 mm in diameter and smaller shall have mechanicaljoint ends,
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All valves 300 mm in diameter and larger shall be installed inside chambers and shall have flanged

ends. A flange to plain end spacer and a Victaulic coupling shall be installed inside the chamber to
permit removal of the butterfly valve if necessary.

Size

All line valves shall be the same size as the water main.

Number, Location and Spacing

Generally, three valves are required at a tee intersection and four valves are required at a cross

intersection with the valves being located at a point where the street line projected intersects the water

main. All valve boxes and valve chambers shall be located in boulevards and out of oavement areas

wherever possible,

Line valves on distribution water mains shall be located such that a maximum of 20 houses can be

shut-off from another block and isolated from the system at any time. ln no case, however, shall the

valve spacing along a water main exceed 300 m,

Valve Boxes and Chambers

All valves on water mains 200 mm in diameter and smaller shall have valve boxes and specified direct

bury operators must be used.

All valve boxes shall be three-piece, sliding-type, size'D',

All valves on water mains 300 mm in diameter and larger shall be installed within concrete chambers

set flush with finished grade, The top of the roof slab of valve chambers shall be at least 0.60 m below

the profile of the finished pavement,

Air Relief Valves

Air relief valves shall be installed at all significant high points of the water dishibution system.

Air relief valves shall be double-acting type, combination air release/vacuum valve,

Air relief valves shall be housed within a chamber as illustrated in the Standard Detail Drawings, and

drained to storm sewers where possible. The chambers are to be equipped with "P" traps to prevent

movement of gasses,

Drain Valves

Drain valves shall be located at the low points of all water mains 300 mm in diameter and greater

These valves shall be constructed in a separate chamber as illustrated in the standard detail drawings,

Township of Ramara
Engineering Dosign Criteria

Page 71

lúay,2014



a

4.4.3.13 Service Connections

lndividual service connections shall be installed to each unit within the development. Semi-detached

lots shall be provided with two separate water service connections,

Minimum Sizing

The minimum size of service connection to be provided for a single-family residence shall be 25 mm in

diameter.

For other situations requiring a specific evaluation, the following factors shall be used to determine the

minimum size of service connections:

Peak water consumption of the building to be serviced;

Total length of service that will be required to reach the building;

Elevation of the building with respect to the elevation of the water main;

Available head in the water main;

Loss of head in the service connection; and

Required head at the point of water usage,

Material

All water service connections 50 mm in diameter and smaller shall be constructed of Type K soft

copper tubing or polyethylene piping.

All water service connections larger than 50 mm in diameter shall be constructed of PVC piping,

conforming with the requirements of Section 4.4,3.6.

Location

Water service connections shall be installed to the mid-point of the frontage of all single family lots as

shown on the Standard Drawings.

The location of water service connections for semi-detached lots and freehold townhouses shall be as

shown on the Standard Drawings to avoid locating the service under the driveways.

After construction, the end of the connection shall be marked by a suitable length of 50 mm x 100 mm

lumber extending from the end of the connection to a point 0,9 m above grade, The top of this marker

shall be painted blue,
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Location of Curb Stoo or Control Valve

The curb stop on all water service connections 50 mm in diameter and less shall be located at the

street limit as shown on the Standard Drawing,

The control valve on water service connections 100 mm in diameter and larger shall be located at the

supply main with the valve secured to the supply main by means of anchor tees, flanged fittings or

approved restraining tie rods, as illustrated on the standard detail drawings,

Water service valve boxes shall not be located in driveways, ln the event the designed driveway and

water service box locations conflict as a result of the final house siting, the water service box shall be

moved to a location to the satisfaction of the Township,

Connection to Supolv Main

Water service connections 50 mm in diameter and smaller may be tapped into the supply main with

the following restrictions:

a) For PVC water mains, a stainless steel saddle shall be used for allconnections;

b) The maximum size of connection that can be direct tapped into a 150 mm water main is 32 mm in

diameter, Larger sized service connections shall be connected by a cast iron fitting factory-tapped

for the required service connection size,

Water service connections 100 mm in diameter and larger shall be made by installing a tee on the

supply main.

Service connections for industrial, commercial, institutional or multiple dwelling use will be considered

on an individual basis. Fire connections may be required for industrial, commercial, institutional or

multiple dwelling lots,

Fittinqs

All fittings shall be mechanicaljoint ductile iron to meet AWWA/ANSI C1531A21.53 specification, Also

all mechanical joints shall use Romac gripper ring restraining glands for pipes up to 300 mm and

Sigma one lock restraining glands for pipes larger than 300 mm,

Water service fittings shall be as follows:

Main stop - Cambridge Brass 201-43H3 (thread by compression) or approved equivalent;

Curb stop - Cambridge Brass 202-H3H3 (thread by compression) or approved equivalent;

Service Box - Clow or Mueller #7 or #B D-l with 24" stainless steel rod, cap painted blue,
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4.5

4.4.4 Meters

A water meter and remote reading unit complete with a backflow preventor purchased from the

Township must be installed for each water connection, The location of the water meter must be

approved by the Township prior to the issuance of a building permit, Water services for private

property shall be installed on the property to be served and in no case cross a property line into, or

pass through other private property, Refer to Township Standard Drawing No, 807.

4.4.5 Testing ond Acceptonce

Connections to existing water mains or water service connections shall not be made until the new

water main has been tested, swabbed, chlorinated and flushed to the satisfaction of the Township.

Hydrostatic testing and disinfection of the entire watermain system, including service connections to

the property line and hydrants, shall be performed in accordance with OPSS 701, or latest

requirements, and MOE Regulations prior to acceptance of the system as substantially performed,

Roodwoys

4.5.1 Streel Clqssificotion

All roadways in new developments shall be classified according to the traffic volume expected and to

the intended use of the roadway, For predominantly residential areas three classifications shall be

noted as follows: Local, Minor Collector or Major Collector. For industrial areas the streets shall be

classified Local or Major Collector dependent upon length of street, traffic volume expected and

expected amount of truck traffic. Arterial roadways shall be classified as divided or undivided, The

proposed classification of all streets in the development shall be confirmed with the Township prior to

the commencement of the design.

The following table is presented as a guide to the determination of the street classification

CRITERIA

Source Provided

Movement

Length of Trip

Flow

lnterconnections

Arterial

Estimated A,A,D,T

LOCAL

Land Access

Traffic Movement

Short

lntenupted

Local

Collector

0-1,000

COLLECTOR

Land Access

Transit Routes

Medium

lnterrupted

LocalCollector

Arterial

1,000-3,000

ARTERIAL

Traffic

Transit Routes

Long

Through

Collector

Freeway

over 3,000
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4.5,2 Geomelric Design Requirements

Table 1: Road Classification

Road Classiflcatlon

Residential lndustrial Arterlal

Local Collector Local Collector Undlvldod Divlded

Rural Urban Rural Minor Major Rural Urban Rural Urban

De¡lgn Element

RoWWidth(m) 23.0 20.0 26.0 20.0 26.0 26,0 20,0 26.0 26.0 30,0 36.0

Road Width (m) (face of curb)fVofe I 7.0, 8.5 8,0* 10,0 15,0 8,0* 10,0 8.0* 15,0 15.0 8.0 ea

D€sion SDe€d (krn/h) 50 50 60 60 60 50 50 60 60 80 100

Posted Speed (km/h) 50 60 60

Stoppins Sioht Dþtanc€ (SSD) 65 65 85 85 85 65 65 85 85 135 185

horlzonlal curve radlus (m) 90 90 160 130 160 90 90 160 160 340 440

maxlmum qrade (70) I I I I I I I I I I I
minimum grade Note 2 0.5 r 0,5 0,5 * 0,5 0.5 0,5' 0,5 0.5' 0,5 0,5 0,5

vertical curve. mlnlmum'K

crogl curyo I 8 15 15 15 I 8 15 15 35 70

sag curve. unlit 12 12 18 18 18 12 12 18 18 30 45

sag curve - illuminalod I 5 12 12 12 I I 12 12 15 25

cro$ fall from ænlerllnê 2olo

Standarde at lntersections

lntersecting Roads

Deelgn Element

local

local

local

collector

collector

collector

collector

arterial

arterial

arterial

inteßecl¡on anols (dæræs) 70-1 10 70-1 10 70.1 10 80.100 80.100

curb rad¡us . mlnimum (m) 5 7,5 10 15 18

daylloht rounding - mln, (m) wolo 3 5 5 I * *

max grade for through road (o/o) 3.5 3 3 2 2

tangent on approach (lrom limit of
dayliohtino) - mln (m) 30 50 60 75 75

NOTES:

1, Rural road widths aß msasur€d to edges of pavement

2, Rural roadways may requim higher minimum ænterline grades than criteria shown as dlc'lated by permissible dltch gradss and dopüìs

3. dayllghllng requlremenlg for all oth€r lnleßec{lon types shall bs d€slgnod by the Coneultânl according lo each particular situalion

Township of Ramara
Engineering Design Criteria

Page 75

llay,2014



4,5.2,1 Horizontol Curves

Horizontal alignment is to conform to the requirements as outlined in Table 1, ln general, "right angle

bends" will not be permitted on local streets except in the case of "Courts" or "Crescents" serving no

more than 50 residential lots, Where permitted, these bends must not have a deflection angle greater

than 1 10 degrees,

4.5.z.zVertical Curves

All points of grade change in excess ol 10/o shall be designed with vertical curves as outlined in the

current Ministry of Transportation of Ontario publications. The minimum visibility curves to be used are

outlined in the geometric details for each roadway classification in Table 1, The minimum tangent

length of any road grade shall be 9 metres.

4.5.2.3 Borkfoll ot lntersecting Streets

At all street intersections the normal crossfall of the major street shall not be interrupted by the crown

line of the minor street. A 1 to 2 per cent backfall shall be provided on the minor street at all street

intersections. This backfall shall continue to the end of the curb return radii to facilitate proper drainage

of the intersection. Overland flow routing of storm drainage through the intersection must be

maintained.

4.5.2.4 Curb Return Radii at lnlersections

The curb return radii at street intersections shall conform to the following dimensions:

Pavement Width

Street A

8,5 m

8.5 m

10,0 m

15,0 m

Pavement Width

Street B

8.5 m

10.0 m

10,0 m

15.0 m

Curb Return

Radii

7.5 m

7,5 m

10.0 m

15.0 m

4.5.2.5 Doyli ghting Requi rements ot I ntersections

Daylighting at all intersection quadrants shall be included in the road allowances to provide for uniform

boulevard widths, Such daylighting shall be included on the proposed plan for Registration (M-Plan)

and on allengineering drawings,

For local roads intersecting local roads, the minimum daylighting requirement shall be a radius of 5

metres, For all other intersections, the size of the daylighting or visibility triangle is a function of the
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number and width of lanes, the various design speeds on the intersecting roads and the R,O.W. widths

on both roads, The Consulting Engineer shall submit detailed calculations for sizing of daylighting

triangles at these intersections in accordance with the design criteria prepared by the Ministry of

Transportation Ontario, Chapter E (at Grade lntersections).

4.5.3 Cul-de-Socs

Permanent cul-de-sacs shall be constructed in accordance with the details provided in the standard

drawings and shall be designed with a minimum grade of 1% from the centre of the bulb to the curb,

Minimum gutter grades of 1% shall be maintained along the flow line of all gutters around the cul-de-

sac, The design road grade on the cul-de-sac shall be such that the drainage is directed away from the

end of the cul-de-sac and towards the beginning of the bulb area where catchbasins are to be located,

All cul-de-sacs, bulbs and intersections shall be detailed at a scale larger than the road plan. The

details shall show gutter, crown and other grades sufficient to determine that the road will properly

drain and shall be used as a basis for layout,

4.5.4 Temporury Turning Circles

Temporary turning areas will be considered whenever a road is to be continued in the future in a
phased Plan of Subdivision. Details for the requirements of temporary turning areas are provided in the

Standard Drawings.

4.5.5 Driveway Entronces

Minimum Driveway Design with Curþq

The Developer is responsible for the grading, gravelling and the paving of all driveways from the curb

to the streetline or to the sidewalk where sidewalks are proposed within the development.

The minimum consolidated depth requirements for the granular base and asphalt in driveways shall be

as follows:

a) Single-Family Residential: Asphalt - 50 mm of HL3 asphalt

Granular base - 150 mm of Granular'A'

Alternative - deep strength asphalt

- 75 mm HL8 base course

. 50 mm HL3 surface course

(G,B.E,= 255 mm)
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b) Commercial, Light lndushial and Apartments: Asphalt - 50 mm of HLB base course

- 40 mm of HL3 base course

Granular base - 225 mn Granular'B'

- 150 mm Granular'A'

(G.B.E,= 480 mm)

Asphalt - 75 mm of HL8 base course

- 40 mm of HL3 base course

Granular base - 300 mm Granular'B'

- 150 mm Granular'A'

(G,B,E.= 580 mm)

c) Heavy lndustrial Driveways:

Equivalent depths of deep strength asphalt will be permitted as a substitute for the pavement specified

in (b) and (c).

Alternate types of driveways (i.e, paving stones, concrete pads, etc,) will be subject to approval by the

Township Engineer,

Drivewav Aporoaches with Opgn Ditches

The Developer is responsible for the grading, gravelling and paving of all driveways from the edge of
pavement of the roadway to the street line.

The minimum consolidated depth requirements for the granular base in Residential driveways shall be

as follows:

250 mm Granular'A'

The minimum consolidated depth requirements for the granular base in Commercial, lndustrial and

Apartment Driveways shall be as follows:

375 mm Granular'A'

The minimum length of each residential C.S.P. driveway culvert shall be 6.0 metres and the minimum

diameter shall be 400 mm. The maximum length of residential driveway culverts shall be 9.0 metres.

The maintenance and repair of such culverts shall remain the responsibility of the Developer until such

time as the Works have been accepted by the Township,

The construction of driveway headwalls at each end of the driveway culvert will not be permitted,

A 3.0 mehe wide platform area shall be constructed in the ditches fronting each fire hydrant, The

minimum culvertlength shall be 6,5 metres and minimum diameter shall be 400 mm.

Township of Ramara
Engineering Design Criteria

Page 78

May,2014



Drivewav Grades

The maximum permissible design grade for any driveway on private lands shall be 8%, These

maximum grades are not recommended and should be employed only in exceptional cases where

physical conditions prohibit the use of lesser grades, The minimum driveway grade shall be 1.0%, The

use of negative grade driveways is actively discouraged. Negative sloping driveways will only be

considered in estate residential developments under special circumstances. Where negative sloping

driveways are used, a positive slope of at least 2.5 0/o must be maintained from the garage over a

minimum distance of 10.0 metres.

Driveway Deoressions

The width and location of the depressions in the curb and gutter for single-family residential driveways

shall be as detailed on the Standard Drawing with particular attention being placed on the location of

the garage and the direction of traffic flow, Driveway cuts shall be located at a minimum distance of 1.0

metre from any side lot line. Driveway depressions are to be placed when concrete curb and gutter is

initially poured. Double driveway depressions (6.0 metres minimum width) are to be placed for all

single-family residential lots.

The width and location of the driveway depressions for apartment, commercial, and industrial

driveways shall be detailed on the engineering drawings. These driveways shall be designed to

accommodate the anticipated vehicular traffic without causing undue interference with the traffic flow

on the street, The maximum width of any driveway depression for commercial, apartment or industrial

driveways shall be 9,0 metres. All apartment, commercial and industrial driveways shall be provided

with barrier curbs constructed to blend into the roadway curb and gutter,

The minimum clear distance between the edge of driveway and a utility structure or hydrant shall be

1,2n.

4.5.6 Speciol Rood ïVorks

Whenever it is necessary to cut through an existing Township road, the Develope/s Contractor will be

responsible for properly compacting the backfill material and restoring the surface pavement to its
original conditions immediately upon completion of backfilling operations,

Before making detours, permission is required from the Township of Ramara Public Works

Department. Where the road is not part of the Township Road system, approval from the appropriate

road authority will also be necessary. ln all cases the Fire, Police Departments, School Bus

Companies and Ambulance Service must be notified by the Developer or his Contractor,

All work will be done in accordance with ordinances and By-laws of the Township,
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4.5,7 Pcvement Design (Roodwoys|

ln general, pavement design shall be completed by the geotechnical consultant in accordance with the

most recent Township of Ramara Standards, OPSS and 0PSD,

The minimum pavement design for all streets in new subdivisions shall be as detailed on the Standard

Drawings. ln all cases, a qualified Geotechnical Consultant shall be engaged by the Developer to

sample, test and design a suitable pavement section for each particular site. Soil sampling shall be

carried out in the presence of the Geotechnical Consultant at intervals not exceeding 60 metres along

the centreline of the subdivision road, The composition and design thickness of the pavement section

shall be determined from:

1)

2l

3)

4)

Mechanical sieve analysis of the Subgrade soil;

Frost susceptibility;

Drainage; and

Traffic volumes.

Copies of all test results and proposed road designs shall be submitted with the Engineering Drawings,

ln no case will a pavement design less than the minimum Township of Ramara Standard as shown on

the standard drawing for the particular road classification be considered acceptable,

Prior to the placement of asphalt pavement, the Consulting Engineer must submit to the Township

Engineer for approval, the asphalt pavement mix designs, The pavement design must be sufficient to

provide for ultimate wheel loads over the road, prior to placement of surface course asphalt.

ln allcases

. Base course asphalt shall be O.P.S,S. HLB with a minimum insitu A.C, content of 4.50/o;

. The wearing course of asphalt shall be:

- for Local Roads, Collector Roads and lndustrial Roads - O,P,S.S, H.L3;

- forArterial Roads O,P.S,S. HL1;

. O,P.S.S. Granular 'A' and Granular 'B' materials shall be used for road construction in the

Township,

4.5.8 Surfoce Course Asphclt Plqcement

Prior to placement of surface course asphalt, the following works must be completed:

All sidewalk, curb and boulevard work;

Raise maintenance hole and catchbasin frames;

lnstall delineation for raised frames 40 mm above asphalt lift;

Flush and sweep surface and evenly apply tack coat;
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Base course asphalt pad as required in accordance with OPSS;

Final sewer video inspection;

Place surface course asphalt in accordance with OPSS.

The following conditions must also be met:

1, A minimum period of one year has expired from the completion date for the placement of the base

course asphalt;

2, 85% of the dwellings have received unconditional Occupancy Certificates;

3. All undeveloped lots are rough graded in accordance with the approved lot grading plans;

4, All service connections for multiple-family, commercial, institutional or other blocks are installed;

and

5, The approval of the Township Engineer is obtained in writing,

4.5.9 Curbs ond Gufiers

Where constructed to an urban cross-section, new Township streets shall be constructed with

mountable curb and gutter to OPSD 600,060 on local roadways and barrier curb and gutter to OPSD

600,070 on collector or higher order roadways. Prior to final acceptance all curb blemishes will be

rectified by removing a minimum 1 m section of curb and replacing.

A driveway entrance is required for each lot. Curb depressions are required at each intersection as

per OPSD 310.030,

A minimum of 300 mm of Granular'B' material compacted to 950/o Standard Proctor Density will be

required as a base for all curb installations,

Minimum grade on curb is 0,75Y0 desirable, 0,5% absolute minimum.

Slreet Nome und Truffic Signs

4.é.1 Plon

The proposed location and type of all street name and traffic control signs shall be shown on Plan and

Profile Drawings.

Location

Street name signs shall be placed at each intersection and shall identify each street at the intersection

The location of the street name signs are shown in the Township of Ramara Standard Drawing,

4.6
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4.6.2 Slreet Nome Signs

All street name signs will be supplied and installed by the Township with all costs charged to the

Developer,

4.ó.3 Trqffic Control qnd Advisory Signs

Location

Traffic control and advisory signs shall be located as shown on the Township of Ramara Standard

Drawings. ln cases where the positioning of the signs is not covered by the standard drawings, the

location must be in conformance with the Manual of Uniform Traffic Control Devices for Ontario or the

Highway Traffic Act Regulations for Ontario,

All signs shall be mounted approximately at right angles to the direction of and facing the traffic that

they are intended to serve. On curved alignments the angle of placement should be determined by the

course of the approaching traffic rather than by the roadway edge at the point where the sign is

located, Signs for different purposes should not be placed closer together than 30 m.

]rps

All traffic control and advisory signs shall conform to the current revised standards of the Manual of

Uniform Traffic Control Devices for Ontario,

Erection

All traffic control signs shall be mounted on galvanized steel punch out type or uniflange type posts,

3.65 m. in length. Channel posts shall be a minimum 14 gauge thick and a minimum width of 45 mm.

The posts shall be pre-punched with a minimum of 24 holes at 50 mm centres compatible with

standard bolthole arrangements for traffic control signs, Signs shall be individually erected on separate

posts,

Traffic control signs must be erected by the Developer at the completion of the base course asphalt

road construction and prior to the issuance of Building Permits. Signs must be maintained by the

Developer until "Final Acceptance" by the Township,

Upon completion of base course asphalt, the Developer shall place signage at each point of

ingress/egress to the subdivision stating the following:

-THIS 
ROAD UNASSUMED BY THE TOWNSHIP OF RAMARA USE AT OWN RISK"

Each sign shall be 450 mm wide by 600 mm high with black letters on yellow reflectorized background,

mounted on "U'channel posts, 3,65 metres in height,
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4.7 Roodwuy Morkings

The Developer will design pavement markings for all roadways over two lanes in width or as required

by the Township. The design shall be in accordance with the Manual of Uniform Traffic Control of

Ontario and approved by the Township, These pavement markings will be installed on both the

topcoat of asphalt and the base coat of asphalt, The Developer shall be responsible for stop bars on

roadways that are up to two lanes in width. All roadway markings shall be installed in accordance with

oPSS 532,

4.8 Troffic Signols

Traffic Signals are to be designed on individual site-specific bases.

4.9 Slreef lighting

Streetlights are required for all roadways and most walkways in the Township "Settlement Areas," as

defined in the Official Plan, and other locations as directed by the Township Engineer. Systems are the

responsibility of the Developer to design and conshuct, Streetlight system designs, including a
photometric plan for the proposed layout shall be prepared by a qualified Electrical Consultant

engaged by the Developer and submitted to the Township for approval. The design shall be

completed in general accordance with the illuminance method in the American National Standard

Practice for Roadway Lighting ANSVIES RP-8-00 (R2005) or latest edition.

The Developer shall arrange with Hydro One for the connection of all lighting systems. The estimated

cost of the total installation must be approved by the Township Engineer, The Developer shall provide

easements wherever they are required,

4,9.1 Street light locolions

Poles shall be located at a maximum spacing of 60 m within "Settlement Areas", Pole spacing in rural

areas shall be determined on a site-by-site basis,

Where possible, pole locations are to be placed on the projection of side lot lines, Where super mail

boxes are proposed within a plan of subdivision, street lights must be located immediately adjacent to

the super mail boxes,

Adequate illumination at all intersections must be provided

No street lights should be placed within 3.0 m of a transformer

Staggered arrangement of luminaire poles is not acceptable

0n curving roadways, lights are to be placed on outer radiiwhere possible
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Proposed lighting levels adjacent to Provincial and County roads are to be reviewed and approved by

the appropriate road authority.

4,9.2 light Source, Fixture ond Pole

All luminaires shall comply with all applicable requirements of CSA Standard C22,2 No, 9, "General

Requirements for Luminaires",

Luminaires shall be a minimum 53 Watt CREE XPSl Type ll LED light with 101 Watt LED light used at

intersections. Luminaires are to produce white light and must be "dark sky" friendly,

Each light shall be controlled by a dusk to dawn photo electric cell

Poles for 7,60 m mounting height are to be direct burial type round concrete C.S,A. Standard A 14.1

"Concrete Poles" complete with 2,40 m aluminum tapered elliptical arm, with connecting bracket for

elliptical arm made by Sylvania orequivalent, 100 mm by 175 mm handhole and cover, ground lug at

the handhole and two below grade wiring apertures as per Township of Ramara Standard Drawing No,

702,

4.9.3 Approvol and Construction

Approval of plans for streetlighting must be obtained from the Township, Electrical Safety Authority

(ESA) approval for the installed street lighting system must be obtained by the Developer, The

Developer must guarantee and maintain the lighting until final acceptance of the development. The

Township, upon energization of the streetlighting, will pay energy charges.

4.10 Pedestriun Wuys

The Township promotes active transportation throughout the municipality. The Developer may be

required to construct trail systems in accordance with the Township's Active Transportation Plan.

4.10.1 Sidewolks

The Developer may be required to design and construct sidewalks. Sidewalks shall comply with the

Accessibility for Ontarians with Disabilities Act, 2005 (AODA).

The location requirements for sidewalks in new subdivisions shall be confirmed with the Township prior

to commencing the detailed design, Sidewalks will only be required in new subdivisions located in

urban settings (villages, hamlets). ln general, sidewalks are required on both sides of all arterial and

collector roadways and at least one side of all local streets, For local roadways, the locations of

schools, parks, churches, commercial establishments etc,, the length of street, traffic volume expected

and the number of dwelling units serviced will be used as criteria in determining whether sidewalks are

required on one or two sides of the street,
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The sidewalk shall conform in details and dimensions to the current Standard Drawings and shall be

installed at locations as shown on the typical road cross sections. The width of sidewalks for streets is

1.50 metres,

The sidewalks shall be increased in thickness at all driveway locations as shown on the Standard

Drawings. ln cases where the sidewalk has been constructed prior to the establishment of an entrance

to other than a single-family residence then the existing sidewalk shall be removed and shall be

replaced with a thickened sidewalk section with wire mesh reinforcing in accordance with the Standard

Drawing,

At street intersections the curb and the sidewalk shall be depressed to meet the roadway elevation as

shown on the Standard Drawings,

When a sidewalk is constructed adjacent to a curb and gutter a keyway shall be provided along the

back of the curb to support the sidewalk, all in accordance with the details shown on the Standard

Drawings.

The Township requires that all concrete sidewalks be constructed as indicated on the approved

Engineering Drawings, prior to the release of the first conditional or unconditional Occupancy

Certificate in accordance with the Township's Subdivision Agreement and in any event no later than

one year after the completion of base course asphalt.

4.10.1.1 locqtion

Sidewalks shall be constructed as shown on the Township's Road Cross-Section Standards. Where

there are no other determining factors dictating location, sidewalks shall generally be placed on north

and east sides of the street. Streetlight poles, when not staggered, should be located on the same side

as the sidewalk, Local roads shall have, as a minimum, a sidewalk constructed on one side of the

right-of-way and Arterial/Collector Roads shall have sidewalk on both sides

4.10.1.2 Specificotion

Sidewalks shall be constructed according to OPSD 310,010,310,020,310,030,350.010,351,010 and

OPSS 351, Concrete sidewalks shall be placed on a minimum 150 mm compacted granular A base,

4.10.2 Troilwoys

The Developer may be required to design and construct a trail system or pathways/linkages to existing

trail systems, The trail network shall be designed and constructed in accordance with the

recommendation and construction specifications stipulated within the Township's Active Transportation

Plan.
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Proposed trails should link together local points of interest, all open space amenities, civic institutions

and connect to the regional trails network, To the extent possible the route should utilize public open

spaces, unopened right-of-ways, blocks and easements away from roadways, ln the event trails are

located along roadways additional right-of-way width may be required by the Township.

Entrance points to the trail system should be marked with signage coordinated with the Township,

4.10.3 Troilwoy Bridges

Bridges to be constructed along off-road trail conidors shall be designed on a site by site basis based

on the expected year round usage as approved by the Township. As a minimum, bridges intended for

use by pedestrians and small recreational vehicles shall be designed in accordance with the MNR

Snowmobile Bridge Design Guidelines. Designs shall be consistent with the Township Active

Transportation Plan,

4.1I Fencing

Fencing shall be in accordance with the most recent requirements and specifications of the Township

as shown on the standard drawings,

Fencing is required:

Along side yard flankage and/or rear yards backing onto roadways unless noise attenuation

barriers are required;

Along public walkways ln accordance with Township Standards;

Parks, ponds and open space blocks;

Adjacent to commercial, industrial or institutional land uses;

As designated by the Township Engineer;

Acoustic fencing per approved report.

The minimum requirements for residential chain link fence heights is in accordance with the following
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Adiacent Land Use

Parklands

Hazard lands

Open channels

Cemeteries

Public Walkways

Municipal Facilities (arenas Firehalls, libraries, etc.)

SchoolYards

Pools

Storm ponds

Fence Height (m)

1.8

1,2

1,2

1,2

1,2 in front of dwellings

1,8 between dwellings and rear

Yards

1,2

1,8 subject to Board approval

1,5

1,2 where required

All chain link fencing shall be galvanized

4.12 lot Gnoding

4.12.1 GenerqlRequiremenls

The grading of all lots and blocks in new developments must be carefully monitored by the Consulting

Engineer in order to provide sites that are suitable for the erection of buildings and to provide

satisfactory drainage from all lands within the development, ln this regard, the design of the grading for

all developments will be of primary concern to the municipality and the following criteria shall be used

in the preparation of all lot grading plans for new development in the Township,

All lot drainage shall be designed to conform to the Stormwater Management Report, overall Lot

Grading Plan for the subdivision and Township standards, The Developer shall be responsible for

performing the grading of lots to the satisfaction of the Township,

4.12.2 Drowing Requirements - Residentiol

Prior to apolication for a buildinq permit, individual lot grading plans for each lot shall be approved by

the Develope/s Consultant prior to submission to the Township Engineer. Three (3) copies of the lot

grading plans shall be provided to the Township and display the following information:

1) Lot description including Registered Plan Number;

Dimensioned property limits and house outline location with all setbacks shown;

House type; normal, side split, back split, etc.;

Finished first floor elevation;

2)

3)

4)
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5) Finished garage floor elevation;

6) Finished and original grades over septic tile beds;

7) Finished basement floor elevation (all locations);

8) Elevation of underside of footings;

9) Top of foundation wall (all locations);

10) Existing and proposed lot grades for each of the corners of the lot and intermediate points of
grade change;

11) Existing hees to be maintained;

12) Driveway locations, widths and proposed grades;

13) Finished road grades adjacent to lot;

14) Location of house entrances;

15) Location of walkways;

16) Arrows indicating the direction of all surface drainage and swales;

17) Location and elevation of swales;

18) Patios, decks and/or porches;

19) Terraces, retaining walls and tree wells;

20) Location of accessories (propane tanks, a/c unit, generators, hot tubs, pools etc.);

21) Location and dimensions of all easements;

22) All yard catchbasins with rim and invertelevations;

23) Curb cut locations;

24) Hydrants, street lights, Bell and cable TV pedestals, hydro transformers;

25) Location and type of any private sewage disposal system and reserve areas and private wells;

26) Location of neighbouring wells and sewage disposal systems;

27) Location of all road features along frontage and flankage of lots (curb lines, catchbasins,

sidewalks, etc.);

28) Lot grading certificate by Develope/s Engineer in accordance with the Subdivision Agreement

requirements;

29) Site benchmark as shown on approved Engineering Drawings;

30) Proposed driveway culverts with size, type, invert and slope information;

31) Number of front and rear entry step risers;

32) Engineered fill level is to be shown where applicable;

33) Minimum setback from building to Average Annual High Water (AAHW) mark of all water bodies

within the Lake Simcoe watershed (where applicable);

34) Minimum naturalized buffer from the AAHW (where applicable);

35) Accessorybuildings,
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Prior to a building's superstructure proceeding, the Develope/s Engineer or OLS must certify that the

final footing and foundation elevations conform to the site grading plans and the Building Code,

4.12,3 Certificotion

Prior to pouring building footings, in "Settlement Areas" and "Shoreline Residential Areas" as defined in

the Official Plan, an Ontario Land Surveyor must install survey pins in order to accurately locate the

foundation.

Prior to the release of any lot from the conditions of the Subdivision Agreement, the Develope/s

Consulting Engineer shall provide certification to the Township that the grading and drainage of each

lot is in accordance with the approved lot grading and drainage plans.

This certification is to include that:

The lot grading plan conforms to the storm drainage plan, Plan and certificate are to be submitted

with the building permit application;

The final footing and top of foundation are in conformance with the certified grading plan

(Tolerance 100 mm);

The final grading for each lot conforms to the individual lot grading plan.

lf the final grading differs from the approved lot grading plan, the Consulting Engineer shall provide

details of the variance from the approved plans and shall include his recommendations for rectification

of the area if required.

A site inspection shall be arranged by the Consultant, with the Township Engineer, to review the

grading of lots after completion of sodding.

4,12.4 lot Grcding Design - Residenliql

The specified lot grade shall be calculated in accordance with the Lot Grading Detail Sections included

in the Township of Ramara Standard Drawings.

The front yards of all lots shall be graded to drain towards the street. Exceptions for shoreline

development will be considered on a site by site basis.

Suitable drainage easements shall be provided where municipal drainage is impeded by development,

Requirements will be reviewed by the Township on a site by site basis,

Rear to front lot grading is prefened and a maximum of three rear lots shall outlet between any two

lots.
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All boulevard areas shall be graded with a constant slope from the curb to the street limit (minimum

slope to be 20/o, maximum slope to be 5%) and all water boxes, maintenance hole covers, valve boxes,

etc, shall be set flush with the finished sod surface.

Driveways shall not be used as outlets for any swales.

All rear yard drainage shall be directed away from the houses in defined swales which outlet at the

curb, sidewalk or a rear yard catchbasin. Overland flow routes must be provided for all rear yard

catchbasins which will protect all structures in the event of catchbasin blockage or a major storm

event.

The drainage from all the lands within the subdivision limit is to be provided for internally with drainage

over abutting lands being permitted only in exceptional cases at the discretion of the Township

Engineer,

The grading along the limit of the subdivision shall be carefully controlled to avoid disturbance to the

adjoining areas, ln general, lot drainage should be directed away from top of banks or valley slopes.

The lot grading design shall provide for drainage problems on adjacent property that can be best

resolved by permitting drainage through the subdivision,

All lot surfaces shall be constructed to a minimum grade of 2,0%,

All lot surfaces shall be constructed to a maximum average lot grade of 120/o (calculated from the

difference in lot elevations between the rear wall of the house and property line - embankments

included), A minimum of 6 metres adjacent to the rear of the house shall be graded at20/o - 5% slope,

Maximum slope between all terraces and embankments shall be 3;1 when the vertical difference does

not exceed 1 metre and 4:1 when the vertical differences exceed 1 metre, Between successive

terraces, an intermediate level area of at least 1,50 metres in width must be provided.

The lot grading design shall provide for the temporary drainage of all blocks of land within the

subdivision that are intended for future development under site plan agreements or park development

plans.

The maximum flow allowable to any side yard swale shall be that from the equivalent of 3 lot or 0.5

hectares, whichever is less,

The maximum area contributing to a rear yard swale that may be discharged directly onto a road

allowance shall be the equivalent of 3 rear yards or 0,50 hectares, whichever is less.

Swales providing internal drainage from each lot shall have a minimum slope of 2.070,

Minimum depth of any swale to be 250 mm,
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Maximum depth for a rear yard swale to be 750 mm

Maximum depth for a side yard swale to be 450 mm

Maximum side slope on any swale shall be 3:1

All drainage swales shall be located on lot lines unless the adjacent property is not undergoing

development. ln such cases drainage swales shall be located entirely within the lot being developed.

Each lot shall have at least one side yard with a maximum slope of 20/o lor 1 .5 m continuous width from

front to rear yard;

The grade around houses shall be a minimum ol20/o away from houses from a point 150 mm below

top of foundation wall or as required by OBC,

Generally, rear yard catchbasins shall be eliminated wherever possible, When required, rear yard

catchbasins and outlet pipes shall be located such that the outlet and the catchbasin are located

entirely on the same lot. ln general, rear yard catchbasins shall be located 2,0 metres from the lot line.

The maximum number of lots drained by a rear lot catchbasin shall be 5.

Driveway grades shall be designed and conshucted at a minimum of 20/o and maximum of 8% grade,

Driveway locations shall not extend beyond lot line projections within the right-of-way.

4.12.5 Sodding

The subdivision shall be sodded according to the following

All swales, ditches, drainage easements, and slopes 10% or greater shall be sodded using 100

mm top soil and No. 1 nursery sod;

All residential lots shall have a minimum of 100 mm top soil and seed with variety and coverage

approved by the Township;

Where the combined side yard between buildings is less than 1.5 m the surface treatment shall be

75 mm of clear stone over a vegetation suppressing geotextile,

4.12.6 Reroining Wolls

Retaining walls shall be constructed according to the following:

Where retaining walls are required they shall be constructed on the higher lot such that the wall

and tie-back do not cross property lines;

Retaining wall design and conshuction shall be certified by the Engineer, in accordance with OBC

requirements;

a
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Retaining walls shall be constructed entirely on private property, not on property to be assumed

by the Township;

Retaining walls shall comply with the Township's Bylaw requirements.

4.12.7 Areo Oroding

4.12.7,1 Generul Requirements

Where earth cuts and fills in excess of 400 mm are required within the lots and blocks of the new

development, area rough grading must be performed prior to road construction,

ln general, blocks intended for future development, such as institutional and commercial uses, shall be

graded to preliminary grades and drain appropriately, compatible with adjacent roadways and abutting

properties and complete with appropriate re-stabilization and erosion and sediment control measures

as described in this document,

4.12.7.2 Generol Requirements

Drawing size: (594 x 841 mm)Al

Scale: 1:1,000 for single-family (Rural)

1:500 for single-family (Urban)

1:200 for multi-family areas,

All lots and blocks within the subdivision are to be shown and are to be numbered in accordance with

the plan proposed for registration.

Existing contours are to be shown at maximum 0.5 m intervals

The area rough grading plan must identify all areas where the depth of fill sections and cut sections

are in excess of 400 mm.

4.12,7.3 Generol Requirements

Prior to commencing rough grading, the Developer must implement the approved erosion and

sediment control plans as outlined in this document.

The Developer and his Engineer shall control the placement of imported fill material on registered lots

where private sewage disposal systems are required. lmported fill material placed on registered lots

must meet or exceed the original ground's capability to support a private sewage disposal system.

Where the proposed grading plan identifies fill over registered lots, 'Engineered Fill" shall be placed

and supervised by the Consulting Engineer.

Township of Ramara

Engineering Design Criteria

Page 92

1'11ay,2014



All block grading shall conform to the storm water management report, The Developer shall be

responsible for the grading of blocks until assumption of the subdivision.

The Developer and his Consultant shall be responsible for approval and certification of the following

Certification that the block grading plan conforms to the storm drainage plan. The block grading

plan and certification shall be submitted with the building permit application;

Certification of the final grading for each block conforms to the storm drainage plan and the block

grading plan,

4.13 [osement und Block Requirements

4.13.1 GenerclRequirements

The Township shall require conveyance of easements or dedication of blocks, without consideration

and free and clear of all liens and encumbrances, to the minimum width requirements, or greater as

determined by the Township Engineer, in the following circumstances:

Easement Dedications

Rear and side yard swales designed to convey external or municipal drainage,

Block Convevances

Rear and side yard piped storm drainage systems, including catchbasins, french drains, maintenance

holes and other appurtenances.

Storm sewers, water mains, and sanitary sewers (other than private connections).

Where underground services are required beyond the limits of a subdivision or site plan.

All overland flow routes, open channels, and defined drainage systems accommodating a major storm.

Walkways and bicycle paths,

Valleys, streams, open channels, watercourses (whether flowing or intermittent), seepage areas,

wetlands, natural bodies of water and floodplain lands identified by the Township as being

environmentally significant requiring protection or designated as hazard or open space lands,

Stormwater management facilities, including detention and retention ponds, water quality control

facilities and infiltration facilities which are to be owned and operated by the Township.
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4.13.2 EasementWidth Requirements

Easements must be located on one side of the common lot line between adjacent lots, Pipes shall be

centered on the easement. The easements will not be permitted to straddle common lot lines.

Buildings, including footings or building extensions, will not be permitted to encroach over the limits of

the Township's easements.

The minimum width of permanent easements for lot drainage swales shall be 4.0 metres. Additional

easement widths may be required depending on the critical depth of swales proposed. Drainage

swales to be centered over easements,

4.13.3 Block Width Requirements

Blocks of land shall be of sufficient dimension to accommodate the proposed facility, access from a

public right-of-way and maintenance requirements.

The minimum width of blocks of land for open drainage channels shall be the width of top of open

channel plus 7.5 m along one side of the channel for maintenance requirements,

Valley lands (crest of slope to crest of slope) may be contained within blocks of land to be conveyed to

the Township, as a condition of development, Blocks of land in this case shall include 3,0 m platform

widths on both sides, Blocks of land will not be considered as part of parkland dedication

requirements,

Where two pipes are to be located on one block, the minimum width of the block shall be the width of

block required for the larger of the two pipes plus 1l2lhe width of block for the smaller pipe, rounded to

the next 1,0 m increment, Additional block width may be required to ensure adequate separation

between the two pipes and a minimum separation of 3,0 metres between the block limit and the

nearest pipe,

4.13.3.1 Storm ond Sqnitury Sewer Muins

The minimum width of blocks for storm and sanitary sewers shall be in accordance with the following

Size of Pipe Depth of lnvert Minimum Width of Block

250 to 375 mm

450 to 675 mm

750 to 1500 mm

1650 mm and up

3,0 m maximum

3,0 m maximum

3.0 m maximum

4,0 m maximum

6,0 m

6.0 m

6.0 m

4.0 m plus 3 times O,D, of pipe
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4.13.3.2 Storm Connections for Reor Yord Cotchbosins

The minimum width of blocks for leads to rear yard catchbasins shall be 5,0 metres for pipe sizes

ranging from 250 mm to 450 mm in diameter. For pipe sizes greater than 450 mm, the above criteria

shall apply, The lead shall be centered on the easement,

4.13.3.3 Woter Moins

The minimum width of blocks for water mains shall be in accordance with the following

Size of Pioe

Up to 600 mm

ô75 mm and up

Depth of lnvert

3,7 m maximum

3,7 m maximum

Minimum Width of Block

6.0 m

9,0 m

4.14 Erosion ond Sedinrent Control

4.14.1 GenerqlRequirements

Prior to commencement of any work on site, the Owner is required to implement an Erosion and

Sediment Control Plan (ESCP) consisting of a report and drawing(s) as required, to be approved by

the Township Engineer. This is in order to effectively reduce on-site erosion and prevent off-site

transport of silt, both overland and via the municipal storm sewer system, or into treed and / or

environmentally sensitive areas within or external to the development. The ESCP shall include

provision to minimize wind blown dust and to minimize and manage mud tracking on to adjacent roads,

All erosion and sediment controls are temporary measures constructed prior to any other site work

which shall be maintained until assumption of the subdivision, Prior to assumption of the subdivision

all temporary measures shall be removed and any disturbed areas stabilized.

Erosion and sediment control measures shall be designed in accordance with Provincial guidelines

and the requirements herein.

4.14,2 ESCP Meqsures cnd Requirements

The ESCP must address specific requirements for each stage of construction as follows:

Clearing and grubbing;

Topsoil stripping and rough grading;

Construction of services;

Street and building construction.

Township of Ramara
Engineering Design Criteria

Page 95

May,2014



Additional requirements may be necessary where creek or stream crossings for underground services,

bridge or culvert construction across active streams, channel diversions and outfalls to active streams

are encountered. Plans shall outline measures to reduce impact on the streams including the timing of

construction activities to minimize disruption as required by LSRCA, MNR and DFO.

All disturbed ground left inactive shall be stabilized by seeding, sodding, mulching or covering or by

other equivalent measure, The period of time shall not exceed 30 days unless otherwise authorized by

the Township,

The phasing of individual developments must be taken into account during the design of the control

measures including locations for topsoil stockpiles. A primary consideration will be to expose the least

possible area of land for the shortest possible timeframe,

All installed erosion and sediment control measures shall be inspected by the Consultant once per

week and after each rainfall of 1 cm or greater. lnspection reports shall be forwarded to the Township

Engineer within 5 days of inspection.

Typical accepted measures to mitigate erosion during construction are as follows:

Silt Fence

Silt fencing shall be installed wherever surface runoff drains onto adjacent properties, completely

around the base of topsoil stockpiles and along the perimeter of all other areas sensitive to sediment

accumulation (e.g.watercourses, valleys, woodlots, areas to remain undisturbed etc.).

Silt fence shall be in accordance with Township of Ramara Standard Drawings and consistent with

LSRCA requirements. lnstallations shall be specified as "Light Duty" or "Heavy Duty" according to the

application,

Topsoil Stockoile Protection

Stockpiles shall be located so the toe of the slope is a minimum of 10 m away from a roadway,

drainage channel or residential lot. The maximum sideslopes shall be 1,5 horizontal to 1.0 vertical,

Runotf shall be conholled by light duty sediment control fence or other approved measures, lf

remaining for more than 30 days, stockpiles shall be stabilized by vegetative cover or other means,

The maximum stockpile height shall be approved by the Township in consideration of the surrounding

land uses and duration the stockpile is to be in place
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Sediment Basins, lnterceotor Swales

Temporary sediment basins shall be constructed on sites having a disturbed drainage area of greater

than 4 hectares. Basins may also be required for smaller areas of disturbance which are sensitive in

nature as required by the Township Engineer.

The basin shall be designed to settle out particles that are 0,04 mm in diameter or larger from surface

water runoff and storm sewer flows and shall be sized to meet LSRCA criteria of minimum 125 m¡/ha,

24hr detention and 125 mtlha permanent pool storage volume or the ultimate pond criteria.

Ponds are to have filter fabric / clear stone wrapped perforated riser outfalls with anti-seepage collars

and rip rap overflow weirs.

Rock Check Dams

To be installed in swales and ditches in accordance with OPSD 219,210 and 219.211 where runoff

drains to adjacent properties.

Catchbasin Controls

Buffers are to be provided according to Township of Ramara Standard Drawings.

Catchbasins shall be cleaned when the sump is full and before sediment accumulates to within 300

mm of the outlet lead,

Stone Pad Construction Access (Mud Mat)

ln order to reduce the tracking of mud onto paved streets, a pad of crushed stone shall be constructed

at the site entrance and exit leading onto any existing road. The stone pad shall be a minimum of 450

mm thick, 30 m long and 5 m wide. The first 15 m from the entrance/exit shall be constructed with 50

mm clear stone. The remaining 15 m shall be constructed with 150 mm riprap.

4,14.3 Drawing ond Report Requiremenls

Drawings

ECSP Drawings shall be comprised of, and include the following

Scale at 1 :500 or 1 :1000;

Location of buildings, existing and proposed, within and adjacent to the property;

All natural features within and adjacent to the property (woodlots, watercourses, valley lands etc,);

Trees to be preserved;

Existing contours at 0.5m intervals;
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Proposed interim and final elevations;

Areas to be disturbed;

Direction of overland flow;

Staging of construction and implementation of control measures;

Proposed erosion and sediment control measures (silt fence, check dams, sediment basins,

interceptor swales, stone mud mats, etc,);

Topsoil stockpile locations with estimated quantities, maximum height and side slopes;

Detaildrawings,

Report

A brief report shall accompany the drawings which, at a minimum, outline staging of construction and

implementation of the proposed erosion and sediment control measures, a description of measures to

be undertaken, silt basin calculations, features to be protected and an inspection and maintenance

pr0gram.

The report shall also recommend measures to control dust such as road cleaning, watering, work

restrictions on windy days, minimizing disturbed areas and other measures.

4.1 5 Utilities

4.15.1 GenerolRequirements

The appropriate utility company or their approved contractor shall install the services for Bell, Hydro,

Gas, and Cable TV, The Developer must bear the cost of any surcharges for underground installation

made and must grant any necessary easements for their services,

Utility crossings for new roads shall be placed prior to placement of granular road base material, Utility

crossings for existing roads shall have the asphalt surface saw cut and removed for a width of the

trench plus a minimum of 0,5 metres out from each side of the trench walls,

Compaction of backfillfor utility trenches shall be 9570 Standard Proctor Dry Density,

4.15.2 ElectricalDesignRequirements

Electrical distribution systems shall generally be designed as buried systems, All requirements for the

design of the electrical distribution and street lighting system shall be agreed upon with Hydro One.

4.15.3 Elecîricol Services Plon

It is the Develope/s responsibility to make direct arrangements with Hydro One to design and

construct the primary and secondary electrical distribution system, together with all necessary plans,

a
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The Developer is responsible to engage a qualified electrical consultant to design the streetlight

electrical distribution system and submit plans to the Township for approval by the Township Engineer,

The Developer is responsible to arrange and perform the installation of the streetlight system in

accordance with Hydro One requirements.

The design of parking lot illumination must be in accordance with the guidelines of the llluminating

Engineering Society of Canada,

To confirm the average maintained lighting level and the absolute minimum lighting level, a computer

printout of the lighting levels throughout the parking lots may be required, The computer printout must

identify lighting levels at property lines and 10 m beyond property lines in all directions in order for the

Township Engineer to assess light hespass, Lighting levels at property lines shall not exceed 5,0

percent of the average maintained lighting level over the site,

Where Site Plan proposals abut County or Provincial roads, lighting level plans with supporting

computer printouts shall be submitted to the respective road authorities for their approval, if required.

Resulting lighting levels must be produced for the following elevations where development is proposed

adjacent to residential areas:

o

O

at grade;

2,0 m above grade;

3,0 m above grade.a

4.1ó Cunodu Post

The Engineer must communicate directly with Canada Post for locating of their proposed facilities, All

proposed locations must be shown on the Composite Utility Plan. Any temporary placement of post

boxes must be placed in accordance with the approved final location.

4.17 [ondscaping

4.17.1 GenerolSlreelscopeStondords

The Developer is responsible to plant hees along all road allowances in and abutting the development

in accordance with the specifications established pursuant to the Subdivision Agreement. Tree

locations on County Roads must be confirmed with the County of Simcoe,

The developer is required to prepare a landscape design prepared by a qualified professional

landscape architect to be approved by the Township on a site by site basis. ln general, at least one

tree shall be planted in front of each single family dwelling, semi-detached unit and townhouse block,

A minimum of 2 trees shall be placed along the exterior lot line of each corner lot,
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Trees shall be placed so that its mature form will not conflict with other essential services and

functions,

Timing of Construction

All trees are to be placed during either the spring or fall dormant season in unfrozen soil.

Quality and Source

All trees shall be #1 quality nursery grown stock, 2.25 m to 4.0 m in height with a minimum trunk

diameter of 50 mm measured at a minimum of 1,0 m above ground level, All trees shall be free from

physical damage, insects, pests and diseases and must have at least three quarters of the root system

intact, All trees musl meet with the standards of the Canadian Nurserymen's Association.

Boulevard Tree Species

The following list includes suggested urban tolerant, low maintenance street trees approved for use

within the Township. Alternatives hardy to Zone 5 or lower will be considered on a site by site basis,

subject to Township review and approval.

Species Common Name Collector Resldentlal

Acer x freemanii 'Jeffersred' Autumn Blaze Maple
o o

Acer x freemanii 'DTR 102' Autumn Fantasy Maple
o o

Acer saccharum cvs Sugar Maple Cultivars
a

Celtis occidentalis Hackberry
o

Gleditsia triacanthos var, inermis'Shademaste/ Shademaster Honeylocust a a
Gleditsia triacanlhos var. inermis'Skycole' Skyline Honeylocust

o a
Pyrus calleryana'Glen's Form' Chanlicleer Ornamental Pear

o

Quercus macrocarpa Bur Oak
o

Quercus rubra Red Oak
a o

Tilia cordata cvs. Littleleaf Linden Cultivars
o

Tilia x flavescens'Glenleven' Glenleven Linden
o

Ulmus cvs. Elm Cultivars
a a
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4.17.2 Generol SWM Focility Stondords

The Developer is required to prepare a landscape design for the SWM facility, The design should be

prepared in accordance with the LSRCA Specifications, if required. The design shall be prepared by a

qualified professional landscape architect.

4.1 I Porklund Development

Services

The Developer shall provide a water service connection and sanitary sewer and storm sewer lateral

connections to the street line for the park, if required by the Township, Metering requirements for water

service connections shall be confirmed with the Township.

Where required by the Township, underground primary or secondary electrical cables shall be placed

from the road allowance to designated locations within parkland,

Gradino

The park shall be fine graded in accordance with the approved grading plan with particular care being

taken to avoid damage to those trees or features that are to remain. All graded areas shall be covered

with a minimum of 100 mm of approved topsoil and shall be seeded and fertilized in accordance with

the specifications of the Township Engineer. All topsoil stripped from parklands shall remain on-site

and not be removed or sold. The seed mixture proposed shall be approved by the Township prior to
placement. All park blocks less than 0,4 ha, in size shall be sodded on 100 mm, of topsoil, All stones

and debris shall be removed and disposed of by the Developer prior to the seeding or sodding of any

park,

The Developer shall provide chain link fencing along park boundaries or walkways as required by the

Township. Building materials or equipment cannot be stored on parkland and parkland shall not be

used as a dumpsite, Stripped topsoil from lots or blocks other than the parkland shall not be stockpiled

on parkland or other Township blocks,

Timino of Construction

All park blocks must be graded and seeded or sodded within one year of the completion of the base

course asphalt road construction in the area adjacent to the park, Seeding must be carried out during

the desirable months for seeding being May, August or September. Boulevard grading and sodding on

road allowances adjacent to parklands shall be completed at the same time as the park seeding,

Maintenance

The Developer shall be responsible for the maintenance, fertilizing and mowing of the parklands until

"Final Acceptance",
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5 Geotechnicol Report Requírements

ln new developments, the Owner shall engage a Geotechnical Engineering Consultant to prepare a

report on the existing soil conditions which is to include:

1) The identification, description and limits of the existing soil regimes, including the extent of topsoil

and its suitability for reuse;

2l The suitability of native materials for trench backfill;

3) The conditions under which the native material may be used as trench backfill;

4) The procedures to be used for high moisture contents and water table levels, which may affect

the proposed servicing or structural works of the concerned area and surrounding lands;

5) The extent of native material which is unsuitable for trench backfill and the procedure for dealing

with it such that it will not affect the structural stability of the proposed municipal services;

6) Areas and procedures to be followed where blasting may be required with due consideration to

surrounding structures and services;

7) The road material depths for pavement design;

8) Any special recommendation for bedding materials;

9) Potential corrosive or chemical problems that may affect services or structures (e.9. high

sulphates) and the method of resolving such problems;

10) Recommendations in dealing with filling conditions within the road allowances, on building lands,

in the construction of berms etc,;

11) ldentification of problem areas and recommendations for mitigating procedures regarding the

stability of existing slopes and the extent of unstable soils or conditions;

12) Any special recommendations to be followed in the design and construction of building

foundations including recommended foundation elevations in relation to the groundwater

elevation;

13) The engineering properties of the native material including frost susceptibility, natural moisture

content, compaction characteristics, relative density and structural integrity;

14) Recommendations for achieving proper compaction;

15) Recommendations for dealing with deep excavation of trenches;

16) Recommendations for dealing with septic or well systems that may be affected by the proposed

building and servicing works;

17) Confirmation that sufficient boreholes have been taken to establish definite requirements and

recommendations for the servicing and building works. General Soils Report must identify

minimum bearing capacity of the native soil (i,e, 75 kPa) preferably on a hole-by-hole basis.

Boreholes located in the area of proposed underground municipal services are to be taken to a

depth of at least one (1) meter below the deepest trench,
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Requirements and recommendations contained within this report along with borehole logs and grain

size analysis of the native soils are to be incorporated by the engineering consultant into his first

submission to the Township Engineer. Any such requirements and recommendations that are not so

incorporated are to be drawn to the Township's attention with specific reasons.

During construction, the Owner ís to retain a geotechnical consultant to supervise the installation of

bedding and the backfilling of all henches within road allowances and easements. A trench backfill

certification is required to indicate that sufficient tests have been carried out to obtain a representative

report as to the compaction of the backfill and they find the backfill to be in compliance with Township

specifications and requirements.

A final subgrade certification is to confirm that the final subgrade conditions are equal to or better than

those anticipated in the preparation of the pavement design, lf these conditions are less than what was

anticipated, the Owner and the Township are to be immediately advised with a new pavement design

recommendation.

Where grading operations require the placement of "engineered fill" the Geotechnical Engineer must

certify that the fill located at 1.0 m below finished grade and deeper has been sufficiently compacted to

assure a minimum bearing capacity of 75 kPa and a 98% Standard Proctor Density,

Township of Ramara
Engineering Design Criteria

Page 103

May,2014



6 Site Plon Developments

ó.1 General Requirements

Site Plan Aqreement

The Developer of lands under Site Plan Control, as specified in the Township's Official Plan and Site

Control By-law may be required to enter into a "Site Plan Agreement" with the Township prior to the

commencement of construction of any building or service within the parcel of land. For all proposed

site plan developments, the Developer shall secure site plan approval from the Township,

County of Simcoe and MTO

The County of Simcoe is responsible for all County Roads, and MTO for all Provincial Highways,

Where proposed works abut county and/or provincial roads, proponents of developments under site

plan control shallsecure approvalfrom the County of Simcoe and/or MTO, where necessary.

Townshio of Ramara Reouirements

Drawings showing grading and the location, size, grade, invert elevations, material and bedding

requirements for all storm, sanitary and water main service connections shall be prepared and

submitted to the Township for approval. Engineering drawings shall also be prepared for all sanitary

and storm sewers and water mains that are required to be constructed within road allowances or

Registered easements to service the subject property, These drawings are to be prepared to the

Township requirements,

The Township is also responsible for the collection of revenue for water consumption and therefore the

"metering" arrangement for the subject property shall also be approved by the Township. Water

meters must be purchased through the Township,

6.2 Submission Requirements

Professional Enoineer

The Developer shall retain a qualified Professional Engineer to prepare all engineering drawings and

to supervise the conshuction of all engineering services, The Consulting Engineer shall act as the

Developer's representative in all matters pertaining to the design and construction of the services in

the development, The requirement for a Professional Engineer to carry out design services for a site

plan shall only be specific to those developments where water, sanitary and storm services, grading

works, roadworks in public right-of-way and retaining walls are proposed.
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ó.3

Submission Sets

Three (3) Site Plan drawing sets and supporting calculations shall be submitted to the Township, for

approval by the Township Engineer, comprised of the following:

a) Site Plan;

b) Site Grading Plan;

c) Site Services Plan;

d) Drainage Area Plan;

e) Elevation Plan;

f) Erosion and Sedimentation Control Plan;

g) Landscaping Plan,

Depending on the complexity of the proposed development, requirements of the above drawings may

be combined, or waived, at the discretion of the Township Engineer,

Additional Site Plan drawings shall be prepared when requested by the Township. Prior to receiving a

building permit, all plans must be approved by the Township.

Supporting documents may be required as follows; Stormwater Management Report, Traffic lmpact

Assessment, Functional Servicing Report, Noise Report, Environmental Assessment Report, Natural

Heritage Evaluation and Archaeological lmpact Study as determined on an individual site plan basis.

Drowing ond Design Requirements

ó.3.1 General Requirements

All Site Plan drawings shall be prepared from one base plan prepared at a minimum scale of 1:500

and which contains the following information:

a)

b)

c)

d)

e)

0

s)

h)

A key plan at a scale of 1:10,000 showing the site location;

A north arrow;

Site statistics;

Street names, lot and Registered Plan numbers, and property dimensions;

Road widenings;

Easements;

Vehicular loading and parking facilities ;

The outline of all buildings with the building numbers and unit numbers indicated and garage

locations within the unit;
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i) Storage areas and enclosures for garbage and waste materials;

j) Fire routes, truck delivery and other large vehicle drive paths;

k) Walkways and ramps;

l) Proposed roadways /driveways and all points of access;

m) Adjacent lands;

n) Existing land features (trees, watercourses, roads, services, etc,);

o) The reference benchmark (geodetic) used to establish vertical control and the site benchmarks to

be used for construction;

p) Proposed garbage enclosure(s);

q) All other accessory items (propane tank, a/c units, generators, etc,),

6.3.2 Site Servicing Plon ond Design

The Site Services Plan shall show, at a minimum, the location, size and grade (as applicable) of the

following services and information:

a)

b)

c)

d)

e)

All existing underground services on the streets and easements adjacent to the property;

Storm and sanitary service connections to the property with grade and invert information;

Water main connections to the property;

The basement and finished floor elevations of all proposed buildings;

Storm, sanitary and watermain services with length, grade, material and bedding requirements to

be constructed within the development;

Proposed sanitary and storm maintenance holes with invert and rim elevations.;

Hydrants, valves and water meters within the development;

Sanitary, storm and water service connections to individual units, as applicable;

Roof water leaders and method of discharge;

Allconstruction notes required to describe the construction detailor requirements;

The locations of prime and reserve tile-bed areas, including mantles where required;

Proposed wells;

m) lllumination standards;

n) Proposed landscape features;

o) Proposed garbage enclosure.

Stormwater Manaqement

Stormwater management techniques shall be employed on all sites in accordance with requirements

identified in this document.

0

s)

h)

i)

i)

k)

r)
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I

As a guideline, the degree of control on the quantity of run-0ff from a proposed development shall be:

The post-development peak flow shall not be greater than the corresponding pre-development peak

flow for the 1:5 year, 1:10 year, 1:25 year and 1:100 year storms. Other regulatory agencies may

require other storm flows to be analyzed (i,e,2year and/or Regional flows).

Where on site stormwater quantity controls are required, a stormwater management report addressing

the points listed below must be submitted:

A control device (orifice) must have a diameter of no less than 75 mm in order to prevent clogging

of the opening;

Control devices shall be installed on the upstream side of the maintenance hole;

Storm connections from the building roof and foundation drains must be made downstream of the

maintenance hole and/or catchbasin inlet controls;

Ponding limits and available storage are to be depicted on the site servicing drawings, and the

maximum ponding depth in parking areas is not to exceed 250 mm;

An overland flow route shall be clearly marked on drawings. The grading of parking lots and

landscaped areas must provide a safe path for the overland flow route to the surrounding

municipal right of way during storms exceeding the design storm event;

Roof drains should be selected to give a minimum discharge of 0.042 cms/ha of roof area;

Details and concepts are to conform to the Urban Drainage Design Guidelines, set out by the

MOE;

On-site stormwater management facilities may require an Environmental Compliance Approval

from the MOE. Two completed MOE Application forms are to be submitted to the Township

signed by the developer and consultant, in accordance with MOE requirements,

Site Servicino Desiqn

a) All sanitary and storm sewers shall be designed in accordance with the requirements of the

Ontario Building Code and the Township. The provisions of the Ontario Water Resources Act,

R.S,O., 1990, may apply to sanitary and storm sewer works;

b) All storm sewers shall be located within the limits of the roadway with storm service connections

being provided for the roof water leaders along the front of the building,

Weeping tile foundation drains shall be connected to the storm sewer, where available;

c) All storm sewer connections shall be sized according to the requirements of the Ontario Plumbing

Code and shall be installed on a minimum grade of 2,00/0. Goss traps shall be placed in parking

lot catchbasins, located adjacent to fuelling areas. The rainwater leaders draining the rear halves

of all townhouses shall be discharged onto grassed or garden areas.

The rainwater leaders draining the front halves of all townhouses shall be connected to the storm

a

a

a
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d)

e)

0

sewer system and the roof area must be included in the calculated imperviousness ratio,

Precast concrete splash pads shall be placed at each rainwater leader downspout, all in

accordance with the Standard Detail Drawing.

The rainwater leaders from all commercial, industrial, institutional and high density residential

buildings should be discharged onto grassed or garden areas, if possible and if acceptable to the

Township. Alternatively rainwater leaders may be directed to on-site detention facilities to achieve

an equivalent conholled discharge rate of 42 litres per second per hectare of roof area.

Yard catchbasins shall be provided where required for drainage of landscaped areas;

Catchbasin maintenance holes may be used for roadway drainage;

All water mains shall be designed in accordance with the requirements of the Ontario Plumbing

Code, and Township of Ramara Fire Department;

The water main design shall be submitted to the Township of Ramara Fire Department for

approval of the water main layout and the hydrant locations, The provisions of the Ontario Water

Resources Act may apply to the water main works;

Where requested, easements for utilities shall be provided at no cost to the utility company,s)

ó.3.3 Site Groding Plon ond Design - Commerciol ond lndustriol Use

The site grading plan shall show, as a minimum, the following information

a) The drainage of the site is to be self-contained;

b) The grading of the site is to be compatible with the elevation of the surrounding lands;

c) All grassed embankments shall have a maximum slope of 3:1;

d) The grade of grassed or other landscaped areas shall have a maximum slope of 1070 and a

minimum slope of 1%;

e) Swales on grassed areas shall have a minimum slope of 1.5% and a maximum slope such that

the velocity for the flow contained does not exceed 1,25 metres per second;

f) The maximum suggested length for any drainage swale is 75 m;

g) The minimum depth for any drainage swale shall be 300 mm;

h) The maximum depth for any drainage swale shall be 750 mm;

i) The maximum side slope on any drainage swale shall be 3:1;

j) All driveways shall have positive drainage from the streetline to the roadway;

k) Centreline grades at 15 m intervals along all existing streets bounding the property and existing

grades;

l) A legend indicating which are existing and proposed elevations;

m) Contours at maximum 0.5 m intervals to indicate the existing elevations of the site, These

contours are to extend to a minimum distance of 15 m. beyond the property limits to indicate the
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n)

o)

p)

q)

0

s)

0

grading and drainage patterns of the adjacent lands;

Cross sections as required to clarify the proposed grading, particularly in relation to adjacent

lands;

Proposed elevations on paved areas, around proposed buildings, along swales, along roadways,

parking areas, driveways, catchbasin rim elevations, and any other elevations necessary to

establish the grading and drainage patterns for the development. Arrows to be used to indicate

direction of the surface drainage;

A typical roadway cross section to indicate the pavement and granular base design;

Roadway dimensions and curb radii;

Concrete curbs;

Embankments, retaining walls, stairs, play areas, swimming pools, etc.;

Curb depressions, with dimensions.

ó.3.4 Sile Grqding Plcn ond Design - Residentiol Use

Site grading design and drawings prepared for infill residential developments, which are subject to Site

Plan Control shall be completed in accordance with residential lot grading requirements in Section

4.12. Drainage easements (particularly for shoreline development) may also be required in

accordance with Section 4.13.

All shoreline development must be completed in accordance with the Lake Simcoe Protection Act

where applicable.

ó.3.5 Roudwoy Design

Roadway Design

a) All roadways shall be designed in accordance with the most recent engineering requirements of

the Township;

b) The minimum pavement design for all multiple-family roadways shall be

Subgrade compacted to 95% proctor density;

450 mm. compacted depth of Granular'B';

150 mm, compacted depth of Granular'A' ;

50 mm, compacted depth of HLB Asphalt base course;

40 mm. compacted depth of HL3 Asphalt surface course

c) All driveways in multipleJamily projects shall be paved with asphalt or an approved alternate from

the edge of the roadway to the garage, The minimum asphalt pavement design for all driveways

shallbe:

a
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Subgrade compacted to 95% proctor density;

150 mm. compacted depth of Granular'A';

50 mm. compacted depth of HL3 asphalt.

d) The minimum width of a multiple-family roadway for two way haffic with no street parking shall be

6.0 m from E/P to E/P;

e) All roadways serving multiple-family projects shall be designed to facilitate passage of emergency

and service vehicles, Curb returns having an 8.0 m, radius and inside bends having at least a 15,0

m. radius is required, On dead end streets provision shall be provided for vehicle turning;

0 The minimum grade for any multiple-family roadway shall be 0,570 and the maximum grade shall

be 6%;

g) The minimum grade for any driveway in the multiple-family project shall be 1% and the maximum

grade shall be 6.0%. This maximum grade creates an undesirable condition and should be used

only when necessary due to site conditions;

h) The location of driveway entrances on Township roads shall be such that the minimum sight

distance is maintained on the Township's road in both directions. The following criteria will apply to

new driveway entrances:

Posted Speed Limit

km/h

40

50

60

70

80

Minimum Sight Distance

metres

45

65

90

120

150

ó.3.ó Landscoping Requirements

A Landscaping Plan shall be prepared by a qualified Landscape Architect if required by the Township.

The Landscaping Plan shall show all landscaping details as required by the Site Plan Agreement. A

schedule of plant species and sizes is to be identified on the landscaping plan.

All maintenance holes, catchbasins, hydrants, valves, sheetlights and other servicing features that

appear above grade shall also be shown on the landscaping plan,
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6,4 'oAs-Construrted" Drawings

After all construction is complete, the design drawings shall be amended to incorporate the changes

and alterations made during construction in order that the drawings as amended represent the

services and conditions as constructed, Four sets of "As-Constructed" drawings must be submitted to

the Township.

ó.5 Cerlificolion

Upon completion of conshuction the Consulting Engineer shall provide written certification to the

Township that all works have been constructed in accordance with the approved plans and

specifications and in accordance with good engineering practices.

The wording is to be followed by the Professional Engineers stamp and signature

Finol lnspedion

Upon completion of all construction the Developer shall request the Township to carry out a final

inspection of the works. All deficiencies found during this final inspection shall be immediately

corrected by the Developer, This final inspection is carried out for the benefit of the Township and shall

in no way relieve the Developer of his obligations under the Condominium Act and the Site Plan

Agreement.

6.6

Township of Ramara
Engineering Design Criteria

Page 111

I'{iay,2014



7 [undscuping lmplementotion Procedures

Once the infrastructure of the subdivision is in place and housing is under construction, the

developer must hire a landscape contractor to install the approved landscape components. The

landscape architect shall inspect and certify the installation.

7.1 SireetscupeTllorks

The developer is required to hire a contractor to install the landscape elements called for in the

approved landscape plans. The Consulting Landscape Architect will inspect the work, report on

progress to the Township and provide the Township with as-built drawings. An important part of
the Landscape Architect's duties will be to maintain a Summary Chart documenting the history of

each new tree planted in the parcel of land being developed. At the appropriate times, the

Township will conduct its own inspections, All streetscape works are to be guaranteed and

maintained until assumption of services or 24 months whichever is longer,

7.2 Nuturolizofionlllorks

As with streetscape works, the process begins with the developer hiring a contractor to install the

landscape elements called for in the approved landscape plans, The develope/s landscape

architect will supervise the work and report on progress to the Township. At the appropriate times,

the Township will conduct its own inspections. All naturalization works are to be guaranteed and

maintained until assumption of services or 24 months whichever is longer.

7.3 Muintenunce Agreemenl for Noturolizufion Areos

Carrying out a maintenance program for the first two years after planting the naturalization areas

will significantly reduce the mortality rate of the trees, shrubs, grasses, etc, and help to establish

healthy vegetative cover.

At the time of planting, the planting details and specifìcations should be followed faithfully. This

means, among other things, the proper transportation and handling of plant material, the use of

fertile planting soil, the proper staking of trees and the proper installation of rodent protection.

Maintenance shall include:

. Apply appropriate fertilizer to promote growth;

. Prune dead or diseased tissue;

. Remove dead plant material;

. Replace dead coniferous naturalization species to maintain a minimum live-stocking standard

of 90%;

. Replace dead deciduous and shrub naturalization species to maintain a minimum live-stocking

standard of 90%;
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Suppress weed growth around new trees and shrubs by adding mulch and/or removing weeds

by hand, Weeds shall not be cut down with a power trimmer.

An assessment of plant material is to be carried out annually by the Landscape Architect between
mid-July and early September and reported to the developer, the contractor and the Municipality in

the form of a Naturalization Assessment Reporl. Plant vigour can be determined by a visual

inspection of the current year's foliage.

The initial inspection and assessment will be conducted in the summer following the planting. lt will

take account of the survival and condition of the plants. lt will also include a summary of the
maintenance operations performed. Finally, the assessment will propose any additional
maintenance measures thought necessaryr and recommended where, the following spring, plants

need to be replaced or new plants added.

The second assessment will be conducted the following year, and will provide similar information to

the first,

The third and final assessment will take place just prior to assumption. The final report will provide

a complete summary of the initial plantings, as well as a record of the replacements and

maintenance services carried out during the guarantee period. The report will also make note of
any additional work that should be performed prior to the Township conducting their own final
inspection.
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I Standord Drowings - lndex

ln general, OPSD's shall be used and referenced by the designer, The suitability of any particular

OPSD shall be determined by the Township Engineer.

The Township Standard Drawings which form part of this document have been developed to reflect

specific requirements of the Township and shall take precedence over OPSD's.
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t .I*IERE HOT SE C()Nt{ECnOil9 0R CATCHEAÍIil tE Dg CROfß A SEIER IRB{CH, ltlEY llltl æ filJPP0RIED Õ{ A Î{EW 20mm r 20tnm

ÎÍæR nllcH HAS A t¡tNrUUU BEARTNG 0F o.etu A1 EACfr eilD 0t¡ Ut{OSruR8ED CRoUi{o. Coilt{Ecnoil ÍUSÎ 8E PRoPERLY Sfl0{ÍED 0R
BE00€D 0l{ 2otPo Coi{CREIE Rtl T0 SPRIt{Gtll{€ AS PER oETAI.S

2, 0F3D-r007.0r tlAy BE USED *]r0{ APPRoIED Ðy lHE T0$Ì{3û(P ilqiltER.
J. fo BE USED frtEN NSTAUJI{C SeWER OR W IERXA|I{ O{ E'0S1|N0 R,O.W.
¡t At¡- olYtr{SOl{S ARE ll{ l¡ltlJtlEIERS 0R teIERS.
õ. FoR 

^[ 
CRoSSrr{o 0F 0AS r¡Ailq @a{1R^C10f, 10 oor{lACT 0AS oo¡P^r{y Fon LOCATES At{o rftSpECÌOt{S.

+

la-------

APR,D: DAIE: NOV/06
DRA!{lrt: SCALE: NTSTOWNSHIP OF RAMARA

SUPPORTS FOR HOUSE
CONNECTIONS AND CATCH BASIN LEADS STD. No. 125



NO. REVTSTON DATE

lt/rxttutl

2''

PIPE

r
PLAN

GRINUI¡R '^. o sxEl
22,4

Y G.o2õmn, PIPE

SURFACE CLEANOUT

PROFILE

DETAIL 
,A,

t2lmmo PIPE

PLAN

PROFILE

RUNNING CLEANOUT
NOTES:
t. AtI FITÎNoS fo 0E 

^PPROì'ED 
CAST lRot{ 0R EAUNATB{T.

2. *tE{ CtE^t{ouÎ rs LocAlED ilt A DRtì/EtVAy A oRASS C^p tS RE(U|RED.

t. coarcRÊlE cnÆ,l¡ $tAtr t{oÏ 8E ustD Fof, p.v.c. ptpE.
¡T. 9 illT RY SEF O¡rrot¡fi¡ 9lAlI E PLAëD $IERE LAIERA SERUCES E(CEEo S0ñì tll t.Eiloffl üfitt{ l}tE PUiJC R.O.r.
0. H{ERe P RnAL AASEIIEI{ÎS rR¡ OOTS1RUCIÐ F0ß DEVELæilEllÎ PRO,ECß. Cl¡ r{orJts g{Au. 8E pt¡cED

t.o r¡EtERs FRoil tltE 8u[.qilo e{vEtoFE.
ô. cr¡Ar{orjls s}tAt¡. t{oT 8E pt.^cED tN REdsltRED EAlEl¡o{ts.
7. ArL otxE¡{got{s ARE tN t¡ilJJttElERS eXCEpl H{ERE ilOlED.

APR,o: DATE: NOV/08
TOWNSHIP OF RAMARA DRAIYI.I: SCALE: NTS

SANITARY SEWER CLEANOUTS STD. No. 126



DATE: MAR/15
SCALE: NTS

APR'D:

DRAì{N:

STD. No. 127

TOWNSHIP OF RAMARA

LOW PRESSURE SAÌ.¡]TARI SEWER -
CLEAI{Ot'T

DATEAPR'DREVIS()ù.l

otfrLEr
38mm6
5Omm6
S0mm6

FLUSHING PORT

INLET

N/R
38mm6
5Ommú

OUTLET

3€lmm6
5OmmØ

5Omm6

PIPE DIÀ
INLET

38mm6
38mmØ
5Omm6

CLEAN-OUT

c.o. #1
c-o. #2
c-o. #J

A
^

N/R = NOT REQUIRED
A A

PrÂN Vr€W

't¡s*GRr6'R
v¡Er'A'tI.-1

csÍ

æoF

6 w
ñaffi

INLET ourLEr
--___l>

-l-
E¡TøIElCI'TTI
nG !æÂüt ß ¡all,¡Ð blÆn¡srtßt¡SC

TYPTCAL CLEANOUT/FLUSH|NG CONNECT'ION ON LPSS MAIN

-....t

NO.



DATE: MAR/S
SCALE: NTS

APR,D:

DRATTI{:

STD. No. 128

¡

t

'l

I
¡

TOWNSHIP OF RAMARA

LOW PRESSURE SAI{TARI SEWER -
GRINDER PUMP SìSTEM

DAIEAPR'DREVISOII

TYPICAL I.ATERAL INSTALI.ATION

coarñ¡.

INSTATIED AS PER CONTRACT FUruRE NSTAI.IÂ'IION BY PROPERTY OIYI.¡ER

DROP CONNSCTü{ tilro SAIûTAnY
UÀNÌB{ANCE Hq-E

tE!¡E A
IT

oGrdlnl
ocaGgfl*fr-sef,

58,

gE

Þ$

E-æ¡tñ-g¡

^sstlaY

B Sæt¡

MIN.
1-7m
COVER srcP ¡lO StRrt€ æfr

ut\rE

g¡t sroP

rnfx5ll1r o.EE

coE¡âq

æÐEúCEG

É

EEã.t

Þr ÐD

s'u€

NO.



DAIE: NOV/Oô

SCATE NTS

APR'DE

DRAwi.t:

STD. No. 2O'l

TOWNSHIP OF RAMARA
RURAL (UN-PA\ED) - LOO{L TMPROVEMENT

6.0m RURAL ROADW Y
WÍIH OPEN DITCHES

DA1EAPR'DREVISON

6
l¡J-
É.o

Ëo
U'

"NoT FoR NEw DEVELoPMENT"

SUBGRADE COMPACIEO TO
952 STÆ{DARD PROCTOR
(sEE NO'[E 5)

DENSfTY

A¡.¡D

NOTES:
1. AIJ- DIME{SOT{S ARE IN MEIERS UNLESS OIHERTIISE SPECIFIED.

Z AIL GRANULAR HAÏERALS TO BE COIPACIED TO I@Z STANDARD PROCTOR DENSTY.

5. NURSIRY SOD TO BE PLACED IN LOW FLOW AREA OF DITCHES O{LY. SEED AND
MULCH TO BE PLACED IN ATI O1HER LOCA'IIO.¡S IN IHE RIGIIT-OF-WAY.

4. 'IHIS ROAI} SECTIOT{ IS ONLY TO BE FOR PRIVATE ROADS Al{D ÐfiENSION¡S OF UNOPENED
RGTIT OF IYAYS IìIIH TESS IHAN 50 VEHICI.ES PER DAY.

5. RL'IER CLO1H ON SUBGRADE IF REQUIRED BY SUBGRADE CONDITIo}{S

clL
DffCH

VARIESVARIESo-503.03-O0.50VARIES

7.47.O

o.6

2.OZ _2-t7

POLE

GRAr.rur¡R'B'
l50mm GRANUI¡R A'

l(X)mm TOPSOIL.
SEED Æ{D lrULCir (TYP.)

NO.



DATE: NOV/06
SCALE: NTS

APR,D:

DRAlTl.l:

STD. No. 2O2

TOWNSHIP OF RAMARA
RURAL (UN-PA\ED) LOCAL RESTDENTTAL

6-2m RURAL ROADWAY
TVÍTH OPEN DTCHES

DAÏEAPR'DREMSIOI.¡

clL
DTfCH

0.6
ROUNDING

0.6
ROUNDING

3.13-'t 3.02.05

OF

2.055.0 -251-25

'A,
'B'

7.O7.O

I-IìDRO POLE

1.5

0.9

2.OZ2.O%6.O%

l50mm GRANUI-AR

GRAI,TUI.AR

10omm TOPSOIL
SEED Ar,rD MULCÍT orP.)

"NOT FOR NEW DEVELOPMENT'
20.0

F-
Ur lll
aLl 2

==ûi:
o.f-

É.
T l¡l
Êo-f,ooc(nt

l¡.1
z.
=
ÈÉ
l¡J
fLo
É.
fL

, 1'5 -,' LOìV FLOTY'
AREA

SUBGRADE COMPACTED TO
952 STAI.IDARD PROCTOR DENS]TI

NOTES:
T. ALL DIMENSONS ARE IN METERS UNLESS O]HERHSE SPECIRED.

2. ALL GRANULAR MAÏERIALS TO BE COIIPACTED TO IOOZ STANDARD PROCTOR DENSITY.

3. NURSERY SOÐ TO BE PLACED IN LOTY FLOIY AREA OF DITCHES OI.¡LY. SEED AND
MULCH TO BE PLACED IN ALL OTHER LOCATONS IN THE RIGHT-OF-WAY.

4. THIS ROAD SECÏOÌ.I IS OI,ILY TO BE USED TO UPGRADE Ð(STNG ROADS CONSTRUCTED
AND OPENED PR¡OR TO DECf,MBER 31, 1965. THE PURPOSE OF THIS ROAD SECTOI.I
lS TO OUruNE MINIMUM STANDARDS TO ENABLE ASSUMPTIOÍ.¡ BY THE TOr${Sl{lP-

NO.



DATE: JAN,/14
SCALE: NTS

APR'D:

DRAtlll|:

STD. No. 2O2B

TOWNSHIP OF RAMARA
RURAL - LOCAL IMPROVEMENT

6.2m RURAL ROADWAY
WTH OPEN DÍTCHES

DAÏEAPR,DREV1Sl0l,l

,'NOT FOR NEW DEVELOPMENT''
20.o

F-
at )!
lrJ z

==fE:oç
É.

T l¡J
Fo-foOfr
ana-

l¡Jz
=
ÈÉ
l¡JÈo
É.
fL

SUBGRADE COMPACTED TO
952 STAI,IDARD PROCTOR DEt¡SffY

AREA

NOTES:
I. ALL DIMENSIONS ARE IN METERS UNLESS OTHERHSE SPECIRED.

2. ALL GRANULAR MATERIALS TO BE COMPACTED TO IOOZ STANDARD PROCTOR DENSITY.

5. NURSERY SOD TO BE PLACED IN LOW FLOTY AREA OF DITC}IES ONLY. SEED AND
MULCTI TO BE PLACED IN ALL OTHER LOCATIONS IN THE RIGHT-OF-TTAY.

4. ÏHIS ROAD SECTON IS ONLY TO BE USED TO UPGRADE EXISTNG ROADS CONSTRUCTED
AND OPENED PRIOR TO DECEMBER 51, 19ô5. THE PURPOSE OF THIS ROAD SECTOI,I
IS TO OUruNE MINIMUM STANDARDS TO ENABLE ASSUMPTION BY THE TOWNSHIP.

c/L
DTfCH

5.13.1't.25 5.02.05

OF0.6
ROUNDING

2.053-0
ROUNDING

1-25

,A,
,B'

7.O7.O

1.5

0.9

6.OZ6.OZ

POLE

HLs ASPMLT
150mm GRAi¡ULAR

GRANULqR

lO0mm TOPSOIL
SEED At¡D MULCH (TYP.)

NO.



DATE NOV/O6

SCATE NTS

APRb
DRAltl.l:

STD. No. 2O3

TOWNSHIP OF RAII¡IARA

RURAL (PAVED) - LOCAL RESTDENITAL
23.Om ROAD AII.OWÆ.ICE
7.Om ASPHALT SURFACE

DA'IEAPR'DREVtStOT¡

1.75m

I.'YDRAÑÌ

A
B

2.OZ >

¿lomm HLJ
45mm HLE
'l5Omm
4ãflmm

2.Ol

'1.5m3.5m

5.Om6.5m5.Om

SIREEfUGHT
POTE

25.0m

l¡¡z
J

ÈÉ
t¡,
o-oÉ
o-

t-
ø¡ r¡tItlz-=
O¿!oÊ

É,
?l¡.1Fo->oofl
øto-

E

TIYDRO
VAt'LT

GÁS T{AIN

BEI.I- & CABT.E
W PEDESTAL

BETL
cAw & tm)Ro

GAS

BELL
cÂw & FIrDRO (ALT.)

NOIES:

1. AtT. DIUENSO,¡S ARE IN IIETRES UNIESS OTHERTIISE SHOTû{.

SAI.IÍTARY SEVER

1.5m

Z MINIMUI¡ PAI/EMENT AII¡D ROAD SIRUCTI,RE DESIGN AS PER TOTI{SI.IIP DESIGN CR.IERA OR
/tS PER GEOIECùIN¡CAI lNr/ESÏlGAïOl.l RECOllt¡ENDATlOl.l.

3. Alt SSVICE LOCANONS SIIOTI.I ARE FOR GUIDEUNE PURPOSES ol,ILY AND MAY DEVIAIE AS PER TI{E URECNON
OF T{E TOIII{SHIP hTIEN STANDARD LOCANO{ CAI{NOT BE AC}IIR/ED.

4. ATI- TIAIER CURB STOPS TO BE PLACED ol{ SIREEIIJI€.
5. A J.0r¡ lllDE PLAIF-QßM,ARE^ SHAtt BE COI{S'IR|JCIED FOR EAC}I RBE HÍ)BANT. THE lrlNlMut¡ CULVERT LENGIH SllA[r. BE 6.5m A}lD

IHE l¡lNlMUM DIAI|EIER SHAl.t BE ,l(Xlnm. PL^IFORM AREAS SI{AU- BE RESTORED ltlTH lü)nrm TOPS{XL AND SOO.-
6. IREES TO BE P|åCED lN LOCATIOì¡S AS PER APPROVED L/ÂI{DSCAPE PL/N'|.

NO



DATE: NOV/06
SCATE NTS

APR'D:

DRAì{I.I:

STD. No. 2O4

TOWNSHIP OF RAMARA

RURAL - LOCAL INDUSTRNL
26.Om ROAD A|.j-OIVA¡|CE
8.Om ASPI-IALT SURFACE

DATEAPR'DREV|SrO.lNO.

IMUTY IMUTY
PLAITORM

o-6

I'AIN

O0mm
AT.ID

26.0
l-
U, )'tllt 2.=
ú.o
!

5o]n

ÈÈ
l¡J
fLoÉ
o-

FINISHED GRADE TO
BE 0.25m MINIMUM
OR O.55m I{Ð(MUM
AAOVE CENIERUNE
PAVETTENT GRADE

0-ô

GAS

¡l{lìrn l{:t
ærilìl H.A
ls0Írrr GRlllt¡R A

NOTES:
1. AtL DIME}.¡SIoi,IS ARE IN METRES UNLESS OTIIERWISE SHOTN.
Z MINIMUI' PAVEMENT AND ROAD STRUCruRE DESIGN AS PER TOTNSTIIP DESIGN CRIIERIA OR

AS PER GEOTECHNICAL IN\ESÏIGAIIOI.¡ RECOITUENDAÏON.
3. AI.I. SERVICE LOCATONS STIOTìI ARE FOR GUIDETTNE PURPOSES O}.¡LY AND MAY DEVTAÏE AS PER lHE DIRECTION

OF THE TOW}.¡SHIP TIIEN STA}¡DARD LOCATOT.I CANNOT BE AC}IIE\/ED.
4. CURB STOPS FOR WA1ER SERI/ICES TO BE PLACED ON SÏREETUNE.
5. A 5.0m ilDE P|-À]FORM AREA SllAtl- BE CONSTRUCIED FOR EAC1I RRE HìORANT. THE MINIMUM CUL\ERT L-ENGIH S¡{AU- BE 6.5rn At{D'lHE MINIMUM D|AI¡ETER SHATI BE ¡l0Omm. P!-AIFORM AREAS StlAtL BE RESTORED IIITH lOOmm TOPSOIL AND SOD.
6. TREES TO BE PLACED IN LOCAÎONS AS PER APPROVED I.ANDSCAPE PLAN.

}¡lDRANT

POLE

2-OZ2-OZ

2.O4.0ç,4.02.O

1.15

o.750.75
4.04.O

STREETUGHT
POLE



N0. REVTST0N APR,D DATE

,15'

NOTES:
!. oErAL OF 0RAD[{0 ç BUta 

^RE 
S OF CUL-0E-SAC tO æ 9{O$¡ O{ pROF'il¡ ORAllilOtt

2. qJt-DE-S C DñANAoE rO 8E DTRECIED ÎoWAROS tltE EEOtt{iltNO C nre auu.
HilN¡UT DIÏCH CRAOE IO BE 2f,

t. Alr uIq{s0{s ARE tN t€tREt¡ UN|¡S!¡ OilERHSE 9{Oü{.

APR'Dr DATE: NOV,/06TOWNSHIP OF RAMARA DRAWN: SCALE: NTS

RURAL RESIDENTIAL CUL-DE-SAC
23.0m ROAD AL.LOWANCE
7.0m ASPI.IALT SURFACE

STD. No. 2O5



NO. REVIS|ON APR,D DATE

8.5m x 15.0m EASEMENT

15.00m

Ê
q
o

STREET LINE

t-
Q oltc¡r h

\

\EL ROAD

ät
NI

Ër)
(\¡

€
Q. no¡o

EDGE DEAD ENO BARRICADE

/

LINE

LIMIT OF SUBDIVISION OR PHASE

NOTES:
I. AI.J. DIMENSIONS ARE IN METRES UNLESS O'I}IERWSE SHOWN.

I

¿

-€
Eoo
d CULVERT

REQUIRED

NI

Rl
11.OOm

APR'D: DATE: MAR/3
TOWNSHIP OF RAMARA DRAIÌ1.1: SCALE: NTS

RURAL TURNAROUND RESIDENTIAL
(zs.o m Row)

STD. No. 206 A



NO. REVTS|ON APR'D DATE

10.0m x 15.0m EASEMENI

15.00m

E
8
o ¿

STREET LINE

T

Q. olrc¡t
CULVERT IF REQUIRED

-.nGRA\EL

\
EDGE OF GRA\€L ROAD

E

eo(\¡

G DITCH.- <¿/'

L

UMIT OF SUBDIVISION OR PI.IASE

0.30m RESERIE

NOTES:
1. AI.J. DIMENSIONS ARE IN METRES UNLESS O'IHERWSE SHOIYI¡

I

I

.Jo,n

,lolql
-l I

t

E
q
@

1.00m

't 1.(þm

EDGE OF GRA\EL ROAD

NIql
"rl

NI()t
ô¡l

.Fq
ôt

T
I

DEAD END BARRIC.ADE
EDGE OF GRA\EL SHOULDER

APR,D: DATE: MAR/3
TOWNSHIP OF RAMARA DRAlll.l: SCALE:1:250

RURAL TURNAROUND RESIDENTIAL
(20.0 m Row)

STD. No. 206 B



NO. REVSION APR.D DATE

{Ntl
l,)
¡1

r
È

fr
Ê

1

e
b

H

E

I
ùt

b

H

ü
E

a,

t
È

H

26,0

NOTES:

t. ¡tilt¡ult toilqruDN^t m^DE G otttl{JilE ARorJilo qJL-DE-SAC TO EE ¿0l,
2. oErAL 6 GiADrNo G 8Ul¡ 

^ßEAS 
ç CIJL-oE-SAC fO AE SHOï{ 0l¡ pnOflLE OR^tiltOS.t. ArL 0le{qo{s ARE t}¡ IEIRÊS UNt¡tF OTHER$SE S{0ü{.

APR,D: DATE: NOV,/06
TOWNSHIP OF RAMARA DRAWN: SCALE: NTS

RURAL INDUSTRIAL CUL-DE-SAC
26.0m ROAD AIIOWANCE
8.0m ASPHALT SURFACE

STD. No. 207



DATE NOV/O6

$AT"E NTS

APRD
DRAI$'I:

STD. No. 2OB

TOWNSHIP OF RATIARA

URBAN LOCAL RESIDENÏAL
2O.Om ROAD AI-LOWAIICE
85m ASPF!¡ùT SURFACE

DAIEAPR'DREVrStOlrNO.

10.0 10.0

t-rn
l¡¡
É.o
It-
É.o
z.

CAS I¡|AIN
3Z

0.6 l(X)mm t STTBDRAIN
TO OPSD 216.0,21

IYATERI'AIN
l.8rn MlN. COVER
FROM C^ OF
RNIS}IED ROAD

GAS o-6

275
TRENO{

& CAELE

75
SAI{¡TARY
SEïER

SEIIER

NOÏES:
1. AI,J. DIMENSIONS ARE IN METRES UNTESS OTHERSISE sl{OTh{.
2. II¡N]TIUU PA\Æ}¡ENÎ AI{D ROAT} STRUCruRE D6¡GN AS PER TOÚI{SHIP DESIGT.I CRITERIA OR

AS PER GEOTEC+INICAL INVESIIGAIIOI{ RECo}¡I¡ENDAÏoÌ{.
3. ATI. SERVICE LOCATOI{S SI{OÜI.I ARE FOR GUIDEUNE PURFOSIS OI.ILY AND MAY DEVIAIE AS PER IHE DIRECTIO.I

ff TTIE TOü{SHIP WHEN STANDARD LOCATION CANNOT BE ACTIIEVED.
4. IT}IERE OT.IE SDEIIAI.J( IS CONS'IRUCIED IT SHAI.I. BE OI{ IHE NORTH AND EAST SDE OF IHE ROAD.

5. TREES TO BE PLACED IN LOCAI|O{S AS PER APPRO\ÆD LANDSCAPE PIáT{.

&
TV PEDESTAL

%

5.75
¡,lûñ.n ]f:l ASPI{âL'I

sûfÚrr lr.B ASFI{ LÎ
l5ûñr GRAllrlR A'
.$Cilrì cRAill.âR 1t

TO 0P$ 600.060

COI{CREIE
GUTTER

IIJffi I

{
li

1.5't.0

SIDEWAI.J(2Z

TRENCTIi} CABTE

5.75

5.75

ROA[)

STREET UGùIT
FOTE



DATE NOV/06
SCALE NTS

APRb
DRAT{I,I:

SïD. No. 209

TOWNSHIP OF RAMARA

URBAN COLLECTOR RESIDENTIAL
2O.0m ROAD AIIOWAI{CE
1O.Om ASPI{ALT SURFACE

DATEAPR'DREV|StOtl

l¡J2
J

È
e.
l¡,
o-o
É.
fL
l-
tÍ,
l¡l
Éo
ÊÉo
z.

GAS MAIN
3Z

l00mm , SUBDRAIN'IO OPSD 216.021

WA'IERMAIN SA}¡ITARY
SEWER2.75

STONil SEIIER

NOTES:
r. ÆJ- DIMENSIONS ARE IN MEIRES UNIESS OTHERWSE SHOI[.¡.
Z IIINIMUU PA\EXENT AI{D ROAD SlRUCruRE DESIGN AS PER TOII}ISHIP DÊSIGN CRIIERIA OR

AS PER GEOÏEC}INICAI INVESTGATIcI{ REOO¡II¡ENDATO}I.
3. AI.l. SERVICE LOCAIìO}IS SHOTû{ ARE FOR GUIDEUNE PURPOSES OI.ILY AND MAY DEVIAIE AS PER IHE DIRECNON

OF THE TOITNSHIP W{EN STANDARD LOCANOñ¡ CANNOT BE ACfIIEVED.
4. TII{ERE ONE SDEWATX IS CONSTRUCTED IT SHALL BE ON THE NORfi AND EAST S|DE OF THE ROAD.
5. 'ÍREES TO BE PI.ACED lN LOGATONS AS PER APPRO\ED LANDSCAPE PI.AI.I.

t- GAS

2.75

=l
z

q
4.5

I

BOX

2Z

5.0

¡¡ûnñ lL¡t ASPHâLI
Stnn H.A ÂSPH^LI
151¡rrn GRA¡II-IR 'A'
¿tsûfln CRAtl' R 1f

10 oPsD 600.070
AND GUTTER

CONCREÏE

3.75
ROAT)

5.O5.O

SIREET UGHT
POt-E

SIREET UGHT
POtE

l.o t

SDEWATX

HYDRANT

27

TRENCfI
& CABIE

NO.



DATE: NOV/06
SCAIÉ NTS

APRb
DRAh.I:

STD. No. 21O

TOWNSHIP OF MMARA
UREAN - }h'OR COTIECTOR -
RESIT}ENTIAL AI{D INIX',STRIAI

26.0m ROAD AI.LOWA¡|CE
15.0m ASPFIALT SURFÄCE

DA'IEAPR'DREVIStOI¡

l¡lz
J

ÈÉ
l¡¡ÈoË
o-
l-
a/,

H
É.o
Å
l-

o
v,

l¡Jz
f
ÈÉ
l¡J
o-oÉ
o-
l-
v,
l¡¡
É.o
-l-
É.o
z.

GAS -Fror,.r,
{{lffii

3Z
SUBDRAIN

¿lf¡rrn GRAlltr-âR B STORTI
SEIER WAIEFI'AIN

1.5 1-5

TRENCH HìORO.
& GAB1E Tv

l(X)mm t SUBDRAIN
TO OPSD 216,021

ÏRENCTI
& CABLE

4.50

NOÏES:
1. AII- DITIENSIOI.IS ARE IN METRES UNI-ESS OTHERWISE STIOTII.¡.
2. TI]NIMUU PA\ET¡ENT AT.¡D ROAD STRUCIURE DES¡GN AS PER TOTTI{SHIP DESIGN CRITERIA OR

AS PER GEOTECfINICAL IN\ESTIGAÏON RECOÙIUENDANON.
3. AI.I SERVICE LOCAIO{S SHOYIN ARE FOR GUIDEUNE PURPOSES OT{LY AND I¡AY DEI¡ATE AS PER THE DNRECToI.I

OF THE TOWI{SHIP W{EN STANDARD LOCATOT.¡ CANNOI BE ACHIEVED.
4. füIERE OT{E SIDETYAI.X IS CONS'IRUCTED IT SHALL BE ON THE NOR1H AND EAST SIDE OF IHE ROAD.
5. ÌREES TO BE PLACED IN LOCATIO}IS AS PER APPROVED TANDSCAPE PIáI.¡.

't.o1.5
ctNc.
s,¡tV

2.

GAS

2.73

if-
t'

5.5

STREET UGTIT POI.E

7.5

5.5

HIDRANT

ROAD
5.5

SIREET UGHT POIE

3.5

.o lo
HYDRO

w& CABLE
PEDESTAL CURE AI{D GUTTER

TO OpSD 600.070
7.5

NO.



ÐATE NOV/06
SCATÊ NTS

APR,D:

DRAttì.t:

STD. No. 211

TOWNSHIP OF RAMARA

URBAN LOCAL INDUSTRIAL
20.0m ROAD AI"LOWANCE
1O.0m ASPFùIùT SURFÄCE

DA'IEAPR'DREVslON

l¡Jz
-t

GAS IIAIN
3Z

o-6 GAS TIA¡N

z^75

JOINT ÏRENCH
BEI & CABTE

0.6

¿fSûr¡¡ CRAIIJüR

, ***^r\z"75 STORU
SEIIERJqNT ÏRENCfI

BEI.I. & CABTE

TO oPSD 2J6.A21
1.5 1.5

SANITARY
SEIIER

NOTES:
1. AtL DII'ENSIONS ARE IN METRES UNLESS OTHERYÚSE SHOHN.
2. UINII¡UM PA\EIIENT AI.ID ROAD SIRUCruRE DES¡GN AS PER TO$I,¡S}IIP DESIGN CRI]ERIA OR

AS PER GEOTEqJNCAL IN\ÊS'IIGATIOÈ.I RECO'IIENDATOT{.
3. AII-SERVICE TOCANONS SIOW}¡ ARE FOR GUIDEUNE PURPOSES ONLY AND MAY DEVIATE AS PER THE URECTON

OF THE TOWI,ISHIP W}IEN STANDARD LOCATION CANNOT BE ACHIEVED.
4. W}IERE OI.IE SIDEWAI.J( IS COT{STRUCIED IT SHALL BE ON THE NORIH AND EAST SIDE OF THE ROAD.

5. ]REES TO BE PIåCED IN LOCATIONS AS PER ¡PP¡oYED LANDSCAPE PLÂN.

HìORANT

5U MÐ01¡UM
2Z MINIMUM

3.4

POTE

BARRIER COI{CRETE
CURB A}¡D GUTIER
Tt, oPsD 600.070

5.O ROAD S-O 5.05.0

3-50

TV

1.5

2X

NO.



APR,D DATENO. REVISION

O ROAD

PROPERTY UNE

1.O
1.5m CONCREIE

TYPE ,A'
Altcrnotc a/w locotlon
lf no wolkwoy ot cnd of
Cul-dc-¡oc

1.0
1 CONCREÏE

TYPE '8,

NOÏES:
1. ALL DIMENSIONS ARE IN METRES UNI..ESS OT}IERWSE SHO¡IN.

2. MINIMUM GUT1ER GRADE 0.757

EDGE OF PA\EMENT

DATE: NOV/OôAPR,D:

DRAIIN: SCALE: NTSTOWNSHIP OF RAMARA

STD. No. 212URBAN RESIDENTIAL CUL-DE-SAC
20.0m ROAD Atl-OW NCE
8.5m ASPIIALT SURFACE



NO. REVISION APR,D DATE

PROPERTY UNE

PROPERTY UNE

SYMMFTRICAL

PROPERW UNE

OFFSEI'

NOÏES:

1. AI.I DIMENSIONS ARE IN METRES UNLESS O'IHERWSE SHOV¡N

2. MINIMUM GUNER GRADE 0.75
3. CUL-DE-SAC DRAINAGE TO BE DIREC'IED TOWARDS BEGINNING OF BUL8.

EDC€ 6 PAì NEilT

Q RO^D¡tc.0

-c. 
Ro-AD---

EocÉ 0F PAVÐ¡E{T

./ríf

APR.D: DATE: NOV/08
TOWNSHIP OF RAMARA DRAt{trt: SCALE: NTS

URBAN INDUSTRIAL CUL-DE-SAC
20.0m ROAD A|.IOWAIICE
10.0m ASPHALT SURFACE

STD. No. 213



DATENO. REVTST0N APR'D

EASO¡E{T

e.0

q
o

:f oct{cREtE sDeH lJ(

4 I
ll

I Dt¡D 6{0 EARR|C DE
PA æSD e0t.0r

co
GI

|fl
ó

c^RoD

!
tr

q

I o{cREfE g0Êr u(

c!

L[¡tT f
SJ80lt¡lCOl

ñNAL REqSTEREO LOT

NOTES:
t. ru oil¡ansots AßE tN l¡EfREs uNLEss olHERilsE sflofi{.
¿ q,NER TO æ DETAIEO OI{ ÊNqNEERINO DRAHNOS. HII{XUII CRADE ÏO 8E 13
J. THE LOCAIIO{ OF SOETru( TO E OSfALEO OI{ THE E{qNEERINO ORAHNO&

+ AlI qJRE RADII ARE TO FACE OF qJR8S.

DATE: NOV/08APR,D:

DRAIIN: SCALE: NTSTOWNSHIP OF RAMARA

STD. No. 214URBAN TEMPORARY
TU R NAROU N D- RESI DENTIAL



DAlÉ NOV/06
SCATE NTS

APRD
DRAI{I{:

STD. No. 215

TOWNSHIP OF RA¡úARA

90' BULB DETAL
2().Om R(}AD ÆIOWA¡,ICL
E.3n ÂSPl{ LT SURFACE

DATEÂPR'DREVtStON

1.5O COI{CRETE SDEITÆK

ú)

r¡t

I

!

I

I

i

I

i

J
o-

NO'IES:
f. oraÊoË åRC ì ElEns
z 

^¡ìncarr 
ñrErlrs suri nor ¡fiERsEgf ÁLannr o¡r.EE ErrRArrcg¡ rly E

^[toÞ 
A1 r}f q.nB

3. 5rr crrtER GRIE o,75¡

NO.



N0. REVISION APR.D DATE

MARY ST.

GDEN ST.

,5\
N

ACORN:

CAST ALI'TIINI,T¡ THREADED
rirsDE õ/r' PoTDER coAfED
sâ¡t-GLö6S drCK
1É./tô' sfÁtiltElss SIEEL sqr
scñEr Plil. xout{tED vrt{DAL
PROOF SEf SCnÊtrì

FRAMES:

t2. TIDE $lH TIOE TOP ¿
UE 80TTOI J t/,1' ÎÌllCK
SPOT CAT F..OED PI-^TE
SEPARATOf, CUPS. SEil-€LOS€
aucK FoþER co fEo 0r{ 16
sAîil æAT STEEL

CAST IRON BASE

go.

stAt{t-Ess Mqiilllilo scRgrs O{LY
c-^cK.

PLATES:
2-7/8" OD STRUCruRAL
STEEL POST ROUND

ot23 w tL FomER OO fEO SEril-GLOSS
E-^O( (OAwÆilZED)

HoT orP 0 wAt{rzEo EJRF CÉ lO 8E
FREFARED TO ACCEPÏ POTOER COAÎNO

0.64 Au't¡tiluM nIHgrBo(sÐ Rt00E Fm
slnÐ{otH t2' HD€ x Flf2'
HAO{T. PA¡l{tE) SAil COSS
Æ{îqJE ELUE HARooir &r (nEE{
POüDER COAIËD. *ilrE g{C-CnADE
REFrEgn\E 1EXn¡{O il 900ß
Æ{Îq.,A ttPESlr¡, SJmX, PREFTX

vln' uc 31REE1 NAt¡€

cfr{cnEtE 8Acrflll

E

e
NOTES

1. AtL 0rMtr{Eor{s 
^RE 

N tlEtERr¡ UÌ{¡SS olHERilgE SPEqRED.
2. All. gd,ls SIJPPUEo BY PAlllW Y PROUCT INA m APPROì/ED E(Ulv tO{L

EGN
t¡c tloN

od-dJR

AIHR.EY ELUE

mEcHrt{ EUNOJ}IOY

r0¡c0f,0 r[Js fiEE1I

APR,D: DATE: NOV/06
SCALE: NTSTOWNSHIP OF RAMARA DRAIYI.I:

HERITAGE STREET SIGN STD. No. 216



NO. REVISION APR,O DATE

RURAL

h5-n

SfREET *,Jl
2.0-4.0m 2.0-4.0m

URBAN

E
lô

r¿

- SIOEIVALK

1.5M
MAX MAXIMUM 1õM

(PREFERAELY N0T
EXCEEDTNG 4.5M )

MIN O.

STREET
2.0-4.0m

MAXIMUM

STOP SIGN STREET SIGN

RURAL
OISTRICT

E
llt
c.¡

oF
r¡?

E
q

I
E(o

c.¡

STREET NAME SIGN

2.0 TO

GALV. STEEL POST
3.8 m LONG
UNIFI.ANGE TI?E

l. ,rll REqJLAffiY SCNS SûlAtL 8E C,l ,llutlll{t t¡ H.^I{KS tIH Hl-lNtEt{EW EACI(CRoUND AID l¡cEÌ{o lN
Accm^ilcE fitH cuRREr{T ya{rJ^L 0F uNrFfrH tRÆRc cot{tRol oEucE (t¡ur€D) At{D }ilctwAy TRAtFlc AcT.

2. Alr SCI{S ARE Ï{¡ OE TIOIJNÍED OI{ UI{IFI¡CE T'I?E OâLVAI{IZED STEEL PcÉ¡T ilil DIRECÍ ET¡OEODED OR

BREMAWAY 8ÆE NPE NSIAI.IJTICT{S.
5. STREET t{Al¡E gO¡S |¡AIERIAL TO BE loomm l{O{ EXIRIJDED 

^lUl{NUt 
tt 0FS. SIREET gOlS T0 0E taout{lED (}{

SEPARA1E PO6T O¡ QI'IADRAI{T OIHER THAT{ SrcP SC{.

STOP

APR'D: DATE¡ NOV,/06
TOWNSHIP OF RAMARA DRAITN: SCALE: NTS

STANDARD STREEI' NAME AND
REGULATORY SIGNS

STD. No. 217



DATENO. REVtSt0N

eomm O.0. Eilo 0R
CORNER FOCT

l(Ntct(¡D 10P EDoE

FASIÊ{ERS ¡l€Omm C-C

Ë

5

t
I

€

E

H

4

fi
l$¡ucN(¡Dg'ñOT EOGE ,l0lrm

CLEAM¡ICE

20 ÍPo. OoilCßEft
rN sol¡o ru8c

tôomm 2l0rnm

t00nm
roP 0F FoütNcs Io Ë
S.OPED Af ttmm/m

DROP ruRilBUCTl¡

æ ÍPo. @ilCRErE
It{ soilo ru88

NOTES:

t. t8{or}t ff Post!¡

f.2on Ftr{CE l.tûn FE{CE l.tûn Ftr{CEFÊ{CE P6t LoC 1t0t{

Ð{o. cfit{ER ff RESTAN|I{o 2.Joîr 2.!0m ¿0ûìr
UIIIE F6T ¿0ùn 2.tlm 2.tüfii

2. FASttr{ERS - 6 LW,O 0 LV NZED SIEL fi AlJflrur HRE.
t. At¡ PGts, PfE n^ls Ar{0 FASIENEnS ro æ oALvAt{læo.
4. oRACE RA[.S 10 Sg EJtllil^lED 0N 1.20m HGfl Í81{C€.

0. At¡ oN[Ð¡coils ARE tt{ l¡luJl¡EIER{¡ m rEmE
ü. FEI{CE F^8ñC 9{A¡ 8E f't"E I SIEEL F ñC !,0mñ 0lÀ SfEÊ tRE, STII¡ ! UCIT SilE& $RE o^LY ¡{IZED 8EFof,E EAVTNO
7. FO¡Cll¡o REo{IRõ¡O{n¡ Fm PU$IC n UilAlS âRE TO 8E RAI¡0€ FRC{ l.2m f0 l.8llr. A FENCÊ HAfi1 0F l.2m 18 IO 0E SPECFIEo

BEftEE{ SIREEruNE 
^t\D 

ïlE FROII 6 ÌrE oteUJNO ftilqilo }HClrS BEì0{0 fie FR0t{1 ç tHE OËllJf,lO âRE 10 l.Em.

APR,D: DATE: NOV,/06

SCALE: NTSTOWNSHIP OF RAMARA DRAIIN:

CHAIN LINK SECURITY FENCE STD. No. 301



NO. REVISt0N APR,D DATE

f- n

ã0mm x
rcP Æ{O

0t{ A
ultE 0F Suttotilo

lõOmm

2!mm r 1õ0mm Sl¡lESlfi{ 26mm Oì,ERI¡PPED

B B

t0¡rm r lOOrnm 0N EDGÉ
ïrP 

^¡to 
8oTKrtl

60mm x toonmÏt, 8E FTSIENEO
fO TAl.

A TO fOP OF FO(milC

l6omm OPEN
SPÆE

t!ûnm

t00mm 100

E

5
g

2ll¡m x llOmm
STAÎES O'ERI¡PPEO

2lmm ¡ ttomm StAlES
TO æ Oì,ERI¡PPED

t
n

C/L 0F l00mm x l00mm
¡ t50mm ASOI/E
tN oASHED

l00mm

SECTION B-B

lr*
NOTES:

SECTION A-A
I. USE COilSTRUC1|O{ ORAË CEOAR OR PRñ¡$JRE ÍREAIED. OO NOT USE SPRUCE OR Hð¡LOCI(,
2,
t.
4.
3.
t.

usÊ 
^PPRoTGD 

rþ00 gtNr{.
ugE SIEEI ANC C0 fED fllSIED NAUi t{o li qrAG Canm r 70mm,
Fm ¡A¡Ct l.&tt 0R HCHER 60mm r 60mm lllJST EE USEO AS $lOtl{ lN SECn$l A-À
usE oALv r{rzED Ftr{cÊ ERACÍSÍS.
Fffi W lj(r It' tHE ÍE{CE HdOIT $lqtD 8E l.Om HIO{ ËnEÊ{ SilREEruilE At{D FR€I{T f ll ff
OïELIJNOS O{ Aû,ACÛ{Î LOIS 4fl0 t.tm FOR lHE n0rAilO,En.

7. AtL Dttltr{!ilot{S ARE üt t¡lujraEnRs UMETSS oilEnnSE SPEdFTED.

APR,O DAÍE: NOV/06
TOWNSHIP OF RAMARA DRA|{ltl: SCALE: NTS

WOOD PRIVACY FENCE STD. No. 3O2



APR'D DATENO. REVISION

A
Ë frF

2

STREET UilE

€
l.tOrn t.t0ñr

sAw cuf

sAw ct f

PLAN VlEt,l,

LONGITUDINAL SECTION

crjl

ltomm 0R
lEomm

SECTION B-B
SAW CUT JOINT DETAL

ll0mm 0ß
tt0nm

r
E
b

SECTION A-A
CONTRACTON JOINT DETAL

$o 1.60m AS SPEqflE0 t¡m R0Ut{0
sæ

SEE NdlE

ooxPrfiED SuEoMoE 10 eõt
stx{o^Ro PnocI€R o$r!¡nY

cMiluun 'A'cotPAgrEo
PROCIoR Oû{Stû

BOULR/ARD SECTION
NOTES:
1. COI{CREIE IO EE 26 IPo, ã-7t AR g,lln^ltluE¡,lT rtü 2ûnm x^Nllutl 

^æREOAÍE 

gæ.
2. FoR OOilUEndA- tNoUStRtAt At{D APARII¡EI¡T oRWflV tS, goEwru( 10 8E RENFoRCED

tlllH t02mm r 152mm tlW 1C.7 t¡EnC ¡ç¡.0¡O ttRE ile$.
J. SAW CUl JOIN¡ TNE 

^tSO 
REQIJIRED rl{ERE $DET'AI'( A8UÏ¡ OTI{ER CO{CRETE

SIRUCIURSS, Wru(s. CtREq UllUTY Pot¡t¡, HlORAilrS. ||ANHOI¡S At{D A1 C€RlAtN
l¡c^Îo¡s A1 uscfiEnoN s 1r€ ûqilEEn.

+ CO{lRAgnOt{ ,rqiln¡ T0 8E FORI4ED AFIER l}lE CO|{CRÊIE tlâS RTCEIVED llS ll{lllâL SET.

ô. Alr orMÉ¡sot{s ARE ril tdlul¡EtEns 0R MEIERS u}ltEss olHffisE sPEqFlED.

APR,O: DATE: NOV,/06
TOWNSHIP OF RAMARA DRAI{l.l: SCALE: NTS

CONCRETE SIDEWALK STD. No. 31 0



NO. REVTST0N DATE

ffiru ,NoruD${Ar
stoP€ 10 8E 8r¡

l6tnm Hld{ COilCRm
crrRB (fiPrcArJ

OF CUR!

OEPf,ESSED

9.0

0.1

t.zm TO l.8m
FEI{CE

T

5
l00mm lþPSOlL
a{o soD (rYPru)

lflmm - 30 IPo

l60mñ - 0R llUl R

PLAN

NOTES:
t. Al olllg,lgo|ls ARE lN lrelERS Ul{tESS S}lOï1{ OIHERTSE
¿ sEcuruï uo{lt}to c wAJff ts To BE PRor/rD€o. DHror tr uo{1l}{0 Hu 9E sJ&fcT Io APPrcv& 8Y fiE r0ü{$ilP 0F RAtaARÀ
t Är o$tcnETE ToRK to colrFonx rc æs¡-tt!o.
¡t' tlA,0t¡UM S r qJT ,lOl{T SPACINO rc 8E +6m.
6. CC{CRETE FOSÍ FOONTOS TO E 3€PARAIE FROil qJRB.

C. l}Ils DETAL I¡AY 8E USED FOR OI/ERIA¡IO FLOW RqJtE.

IJ

t¡

APR,D: DATE: NOV/06
DRAt{N: SCALE: NTSTOWNSHIP OF RAMARA

PEDESTRIAN WALKWAY URBAN STD. No. 31 1



NO. REVtStON APR,D DATE

IN'MM I,JIIESIONE SCREE{IM¡S

2.0m

2.Ot

t00mm IOFSOIL A¡lD SOO l7õmm GRANiI¡R 'A' l00mm TOPSOIL At{D SO0suocRADE cor¡PAcTED 10 e3¡
srâNfuRD PRO('TOR oEr{SftY I

E

€

NOTES:
1. At GRAI{UI R l¡AlERlAlS IO 8E C(n¡PACIED 10 læ¡ STAI{DARO PßO,CTOR otr{STY.

Z PROPOSED LOIICITUDIAL CRADE OF WAU(UAY Ît' 8E IDE{NRÐ CT.I CNGNEERÌ{C ORAHNCS. TIIi{IIIUI¡ LOT{dIUDINAL MADE ÏO 8E 1.ôT

APR.D: DATE: NOV/06
TOWNSHIP OF RAMARA DRAWII: SCALE: NTS

PEDESTRIAN WALKWAY - RURAL STD. No. 312



APR.D DATENO. REVIStON

I

IIEI¡ED z0m'n, NIPPTE 10 PRE.DRüTED tl(,I.E¡
wfIH Pril tocKtilo o€vrcE 

^lto 
P^Drf,q( 10 8E

NSTAIEo 8Y TOrt{SHtP

lomm ILI ÆPtuLT
r!¡o

ll>

clL

I

a

0
6

fr^t{UlrR'8'l¡ìER
SE€ NOÎE 1.

GR mTl¡R 'A' 100ñm
@r¡PrgtED To eår sPo

corP gfED srrBEAsE (e0¡ s.P.o.)

76mml CIùVA{IZED STEEL ruAE Bo|J¡RO

l.-
l*

NOTES:
l. 200mm m^ilULAR .8'C0|¡PACIED

ffi À|ER€{CY VEro¡ ACCESS.
10 t00t s.P,D. To E PRoUDED S¡LY tHS¡ ltAtilTE{At¡CE

¿ 100íìm o tE !¡ErE RESÍS Of{ æmmt CrtLV 
'{IZED 

PO!Í|.
t, ADo SPUR|¡ (LAOS) rc

tRot¡ tuRiltNo ll{ Il{E
80n oav^¡{tzEo Pot¡s ro PREvt{1 IHE n silo
ooilcnEfE F00nN0.

4. Ffi C.om AGRoe{CY ACCñSS ,/ w IJ(VAY nK, (2) sTAl{o^Ro 80lJlR0 0 rES 
^RE 

REqnREo.
0. AlJ. Srflxo OAIES ltl 8E |Ì{ST^¡.1¡O Ol{ Rlell-H^llo C0€ AT EillRY 

^ilo 
AT LE f¡Î 2ô0ûnm ltl fRCl¡ Soãfl rJ(

EDC m 60@mm lN FROa 0JRB @C.
0. Ar 00¡o{g0t{s ARE tN t¡ruJrElERtt u¡trEt¡s olHERnsE sPEqñEo.

APR,D: DAIE: NOV,/06

DRAWII: SGALE: NTSTOWNSHIP OF RAMARA

vEHrcLE ACCESS / PEDESTRTAN
WALKWAY GATE

STD. No. 31 3



NO. REVTStON DAÏE

I

HI

5

O€PfrES¡ED CURS

+ SAW Ct Í ,rOl1ìll

cotflR^gnoN
.r0hm¡

r

T-
€lclt

t

s u ct,Î Jotl{T

e

Þ

b
Å

E
E
ñ

l¡,
3

s^w oJT ,Jotìß

PLAN
2l tllNltlull
0;

t¡lNll¡UI õomm ttu P Ut{C

È

IrtllNlUUN lsltmm oRAiluuR
OOI¡PAdIED SUBOMOE

TYPICAL SECTION

ON STREETS WTHOUT SIDEWALKS

2¡ låt{tt¡ul¡ 2¡ tililltluM
ô¡

ulüÌ 0F
APPRO /CH P Vllt0

æT¡PASTED $JBOMOE

TYPICAL SECTION

ON STREETS WTH SIDEWALKS

NOTES:
r. 

^rJ- 
DmEr{so{s ARE rN l¡ltl¡nelERs m rEfER¡ ut{Leìs olHERnsE sPEqFEo.

APR,D: DATE: NOV/06
TOWNSHIP OF RAMARA DRAW\¡ SCALE: NTS

DRIVEWAY APPROACH PAVING
FOR RESIDENTIAL DRIVEWAYS

STD. No. 320



NO. REVISION APR,O DAÏE

Hv

Hil

T

E
b

I

I
5
d

+SAU Ctl,JOlNf

-SAW 

CtT J0lf\lT

i s w clrl J0r{1

I

I
*
E
d

a

E

I

I
€

¡uE

SAT CUl JOINÌ

AN EfßnilG SoEW IJ( OF tE¡!¡ îUil l8ûnûr
lHrCt(NESS ÆrcSS ßE PROPoSED Dnmtr Y
ts 10 8E ßo¡or/ED 

^¡tD 
REP|,¡CEo WÍIH 

^t8ornm lHlcx SIoEWAU(. NeW sl0EïAJ( I0.
æ REÛ{FTORCEO tIllH l!0mm x l60mm t/ô
ïE¡DED HRE TIE¡H.

PLAN

PA\INC

@
40rnm HIJ 

^SPl{ 
ll SJRFICE (X)UÍEìE

l50mm oR¡NUUn
t00mm OMllUl,AR

lomm Hll ASPII LT B¡llsE O0URSE
150rnm ORAI{I,I¡R W
22&nm oMtluttR 's'

SECTION ON STREETS WITHOUT SIDEWALK
o0ìrcRstE

APPRfnar{ P Vlt{o

.uEAÍt-lüDl¡sl8tat
¡l{lmm HUt âSP}ULT SURFTCE COURSE
76mm lll.8 tSPll lï SASE COURSE
f60mm oRA¡{Ul¡n'A'
l0Omm ORlNUl¿lR 'd

W
sEE onfr/Eï' Y 0€S0il 

^æVE

SECTION ON STREETS WITH SIDEWALK
NOTES:
I. ATT DHETISOI{S âRE IN I¡IIIJI¡EIERS OR I¡ETERS UNI.EI'S OIHSRHSE SPEqRED.

APR,D: DATE: NOV/Oô
TOWNSHIP OF RAMARA DRAWII: SCALE: NTS

DRIVEWAY APPROACH PAVING
COMMERCIAL, INDUSTRIAL AND APARTMENTS

STD. No. 321



NO. REVtST0N APR,D DATE

PROPOSED -r
ELEVATION \
CrfPlcALL llå2fo
EXtSflNC /'l
ELEVATION i

crYPrcAL) Ä

I

I

RE^R LoT DRATNAGE SYVALE (rF APPLTCÂBLE)

<^- h-
REA,R LoT DRAINAGE STYALE (ALT.) - SEE NoTE 10

LOT NUMBER

l¡J
t¡¡
th

5
ì
IA
l-oJ
H
6

l."sl¿â

;igE
Ëlnu

l.
{2

DIRECNON OF REAR LOT DRAINAGE

l¡Jz
J

È
É.
l¡lI
É,À

SPECIRED REAR
(rF APPLTCi/qBLE)

LOT GRADE

;fr$
DE OF

282.80

282.80

BREâK POINT
EL.EI/ATION

SPECIFIEO
SET-BACK

SPECIFIED
SEf-BACK

LOT GRADE

INOICATE APPROPRIATE
GRADING STANDARDôl¡l

tr
C)
l¡l
o.(n

NOTES:
1. ALL CATCHBASIN LOCAÎONS MUST BE SHOWN ON

GRAOING PI.AN.
2. ALL EASEMENTS MUST 8E SHOVJN ON GRADING PLAN.

5. PROVIOE MAIN FLOOR AND BASEMENT ELEVATONS.

4. SPECIFY PROPOSED GRADES ON SWAIIS.
5. IDENNFY PROPOSED LOCAÎON AND DIMENSION OF

SEPTC TÌLE BED AND RESER\E BED AREAS,
E. PROVIDE REGISTERED PLAN NUMBER.
7. MAXIMUM DRI\EWAY GRADE TO BE 6,1

8. SHOW SERVICE LA'IERAL IN\ERT ELEVATON AT
STREET LINE AND CURB STOP LOCAÎON
(wxex leeucABLE)

9. SHOTV ALL UTLITY INSTALLATIONS IN BOULEVARD.

IO. DRAINAGE SIYAI.ES TO BE ON PROPERTY UNE.
SET S¡VALE ENÏRELY WTHIN LOT IF ABUÏNNG
PROPERTY NOT UNDERGOING DE\ELOPMENT.

FOUNDAÎON
IYALL

ELEVATON
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EXCEEDS 2o.0 m BETIIEEN THE MAIN STOP AND THE CURB STOP.

5. ALL YÚATER SERVICES TO BE INSTATIEO 90' TO THE LONdTUNAL AXIS
OF T}IE WATERMAIN.

4, ATI. DIMENSIONS ARE IN MITI.IMETERS UNLESS OIHERIIISE SHOVIN.
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DRAttt't: SCALE: NTSTOWNSHIP OF RAMARA

STD. No. 806WATER SERVICE CONNECTION
19 AND 25 mm DIAMEI'ER
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STD. No. 8O7

TOWNSHIP OF RAMARA

TY?ICAL WAÏER MEÍER INSTALLAÏON

DATEAPR'DREVISION

HJILDI}.IG CONTROL VA\Æ:
IF Ð{SNNG A}.¡D IN GOOD CONDTil}¡,
C,A¡¡ BE RE-USED, OTHERTYISE REPI¡CE
AS PER NEW INSTAUáTION

NEÊU¡EIåTJIIIþÈü
BAII. VAL\E
qJX M TR S:WVEL Nt'T
90 DEGREE AT.IGLE OR
STRAIGHT TIETER

METER

BAIL VAL\E

REilOTE TOUCHPAD OR
RADIO REÁDER

GAUGE, 3 CONDUCTOR WRE

TÆ.IK

HOT

Ð(PANSþN
(omoML LocAîoN)

WATER
HF¡TER

DUAL CHECK
VAL\E

S:WT x MIP

BATL VALVE
c^r DRA|N

1200mm lIÆ(
l50mm MlN.

NOTES:
1. MEIER TO BE INSTAIT-ED NOT IESS lHAl.l 150mm FROI ANY OB.ECT. AVERAGE SZE PERSOÌ.| SHOULD BE ABLE TO ACC:ESS METER
Z Þ(PANSION TANK TO BE INSTAIED ON THE COTD WA'IER UNE BENflEEN ÏHE WAÏER MEIER PACKAGE AI¡D ÏHE TYATER HEAÏER

WI{EN FULI- THESE TAI.¡KS WEGH 50 POT'NDS. TANK OR PIPEIIORK MAY NEED SJPPORT. TANK TO BE NSF 61 CERTFIED AI,ID SIZED

APPROPRIATEY FOR WATER HEATER SEE IN ACCORDANCE YTI.ITI MANUFACTUREFTS RECO}¡IMENDAIIO}.IS. AT A MINIMUM TANK TO
BE A ST-12 BY AITÏROL OR APPROI/ED EQIJIVATENT.

3. PROVDE SI.JPPORT FOR THE MEIER TO SUIT.
4. B{ST.'RE PROPER DIRECTO¡I OF FLOTT FOR INSTAII..AÏON OF DUAL CHEq< VAL\E. VALI/E TO COUPLY ÛIIH CSA STANDARD 864.
5. TOUCH PAD 0F TNCLUDED) TO BE MOT NIED OTJTSDE BESTDE HYDRO MEIER, OR ON NEAREST EXIERTOR WAr.r- TO WAIER MEIER rF HYDRO

MEIER lS INSDE BUlLDlNG. EIfVAT|ON OF TOT CHPAD ON OT TER IYAIL TO BE BFÍIIEEN 1.2m AND 1.5m ABOVE FNISHED GROT ND EIEI/AïON.
6. NO BRAI'¡CIIES OR TAPS PERMITTED UPSïREAM 0F uElER.
7. rsotATloN VAL\ES (BALL VALVE) TO COMPLY rIrTH AWWA C800 A¡.¡DIOR PART 7 OF THE OÌ{TAR¡O zult"orNc CoDE
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APR,D OATENO. REVIS|ON

TWO HEA!^T-DUTY O{UGE T'
ErCRS PER TREE, 2400mm
LONG, LOCATED AWAY FROM
ALL BRANCHES, ONE ON THE
SIDE OF PREVALING WINO,
THE OTHER ON THE
OPPOSITE SIDE.

AT GRADE

150mm
SCARIRED
sorL

ON A SLOPE

BURI¡P TIES, MlN. 25mm
WDE, LOOPED IN A LOOSE
FIGURE '8' AROUND TRUNK OF
TREE
100mm DlA" P|ASIC
CORRUGATED DRAINPIPE, TO
lIÐ( 50Omm OR LOWESI
BRANCH

CROIYN OF ROOT BALL

75mm SHREDOED PINE BARK
MULCH (NOT DYED)
CREATE 150mm SAUCER
AROUND TREE

CLEAI.¡ SHARP EOGE BEÍWEEN
SAUCER ANo SOD/PAV|NG
s0D
FINISH GRADE

PI.AI.ITING SOIL MIXTURE

l50mm SCARIFIED SOIL

cuT AND REMolE TOP r/3 OF
BURI.AP, REMo\E AtJ- STDES
OF WIRE BASKET Æ.¡D ATJ. TIES

SUBGRADE

75mm SHREDDED PINE BARK
MULCH (NOT DYED)

CREATE l50mm 9\UCER
AROUND TREE

FINISH GRADE

PI-AI.{TING SOIL MIXTURE

-'fVARIES WTH SLOPE

SLOPE PIT EOTTOM FOR
DRAINAOE

SUBGRADE

NOT¡S
1. OO NOT IJ.LOW AR POCKETS WHEN BACKNLUNG.
2. POSITION CROIVN OF R0OT BALL 50mm ABOVE FINISH GRADE T0 ALLOw FOR SEITUNG.

3. DO CORRECTIVE PRUNING TO RETAIN MTURAL FORM OF TREE AS DIRECTED BY THE I.ANDSCAPE ARCH]TECT.

4. FOR TREES PI¡I{TED WTHIN PI.ANNNG OR SIIRUB BEDS, DELgfE S/{UCER AROUND BASE OF TREE.

5, AII DIMENSIONS ARE IN MILUMETRES.

6. NO TREE PITS SHALL 8E LEFT OPEN OVERNIGHT.

ROOT BATJ-^

DAIE: MAR./5APR'D:
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STD. No. 901DECIDUOUS TREE PI.ANTING



NO. REVISION DATE

NOTES

1. DO NOT Ar.lOW ArR
POCKEÍS WHEN
BACKRLUNG.

2. PoSTTTON CROWN OF
R00T BALL 50mm A8O\E
FINISH GRADE TO ALLOW
FOR SENLNG.

3. FOR TREES PIAI.¡TED
WTHN PI.AI.ÍTING OR
SHRUB BEDS, OELEÍE
SAUCER AROUND BASE
OF TREE.

4. ALT DIMENSIONS IN
MILUMEÍRES.

5. NO TREE PITS SHALL
BE IEFT OPEN
OVERNIGHT.
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150mm
SCARIREO
sorL
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DO NOT DAI¡|AGE OR CI,IT
TEADER BRANCH

BURI-AP TIES, MlN. 25mm
UDE, LOOPEO IN A LOOSE
RGURE .8. 

AROUND TRUNK OF
TREE

TWO I.IEAVT-DUTY GAUGE 
.T.

EARS PER TREE, 2400mm
LONG. CLEAR OF ALL
BRANCHES, ONE ON TTIE SIDE
OF PREVAIUNG TIINO, THE
OTHER ON THE OPPOSITE SIDE.
DO NOT DRIVE STAKES

IHBOIIGILSOOLEAIÀ

CROWN OF ROOT BAI.J.

75mm SHREDDED PINE
BARK MULCH (NOT DYED)
CREATE l5Omm S{UCER
AROUNO TREE

RNISH GR.ADE

soD

CtEAtl SHARP EDGE EEÍIIEEN
EOCE OF SAUCER AND SOD

l50mm SCARIFIEO SO|L

PI-A}.ÍNNC SOIL MIT|TURE

cuT AND REMOVE 1/3 OF
BURI.AP. REMOVE ALL SIDES
OF IYIRE BASKET AND ALL TIES

SUEGRADE

75mm SHREDDED PINE
B,cRK MULCH (NOT DYED)
CREATE 150mm SAUCER
AROUND TREE

RNISH GRADE

PLANNNG SOIL MI}fiURE

VARIES IVITH SLOPE

SLOPE PIT BOTTOM FOR
DRA¡],¡AGE

SUBGRADE

AT GRADE

ON A SLOPE

ROOT BATJ.

EilE

DATE: MAR.Í3
TOWNSHIP OF RAMARA SCALE: NTS

CONIFEROUS TREE PI.ANTING STD. No. 902



NO. REVTStON APR,D DATE

100mm EARTH BERM
AROUND EDGES OF
PI.AI.¡TING BED

CLEAI.¡ SI{ÁRP EDGE
BEÍIVEEN PI.ANNNG
BED AI.¡D SOD

EXISTING GRADE
BFYOND

TYPICAL SHRUB PLANTING

CLEAT¡ SI{ÂRP
BENVEEN PI.ANNNG
BEO AI.¡D SOD

EXISTNG GRADE
BEYOND

PI-ANTING ON 3:1 SLOPE DEIAL

MlN. 75mm SHREDDED PINE
BARK MULCH (NOT Dt',ED)

LANDSCAPE FABRIC TO BE
CONTINUOUS THROUGHOUT
PI-ANNNG BED. INSTA|.J. AS
PER MANUFACruRER'S
SPECIRCAÏONS.

FlrrF¡ ÞôôTFl^l I . LOOSEN

AND ROI.I BACK TOP N OF
BURI¡P ON ROOT BALL

POIIED-SOOIEALL REMOVE

CONTAINER AND MAINTAN

solL BAtt
PLAI.ITING MXruRE

MlN. 150mm TAMPED
SOIL MIT|TURE

SC,ARIFIEO SUBGRADE

UNDISTURBED SUBGRADE

100mm EARTH BERM ON

DOTVNWARD SIDE OF ALL
PIáNT MATERIÂL

COMPACTED SLOPE

|-ANDSC,APE FABRTC ANDr/OR
EROSION CONTROL MI{T TO
BE CONÏNUOUS TTIROUGHOUT
PI.ANNNG BED. INSTAI.I AS
PER MANUFACTURER,S
SPECIRCATIONS

NOTES

1. DO NOT ALLOW AIR
POCKETS TVHEN
BACKFILLING.

2. PoSmON CROTVN 0F
ROOT MtL 25mm ABOIE
RNISH GRADE TO ALLOIY
FOR SETTLING.

5. AI.l. DIMENSIONS IN
MILUMETRES.
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