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1.0 Introduction

Paterson Group (Paterson) was commissioned by Mattamy Homes to conduct a

mineral resource impact assessment for the proposed residential development at the

aforementioned site and is required by Section 3.7.4 of the City of Ottawa Official Plan.

The objective of the current assessment was to evaluate the potential for land use

impacts relating to land use compatibility between the proposed residential

development and the adjacent mineral aggregate resources currently in operation.  It

is noted in Schedule A of the City of Ottawa Official Plan, the proposed development

is located within the urban boundary expansion study area.  The primary purpose of

this area is to accommodate residential population growth.

Based on Section 2.5 of the Provincial Policy Statement 2014, mineral aggregate

resources shall be protected from long term use and, where provincial information is

available, deposits of mineral aggregate resources shall be identified.  

2.0 Proposed Development

It is understood that the proposed residential development will consist of townhouses,

singles, residential dwellings with attached garages, associated driveways, local

roadways and landscaping areas.  It is further understood that the proposed

development will be serviced by future municipal water, sanitary and storm services. 

3.0 Location and Surface Conditions

The subject site is bordered to the west by undeveloped land and future Greenbank

Road, to the north by existing residential development, to the east by existing

residential and Greenbank Road and to the south by a future residential development. 

The subject locations are identified in Drawing PG4803-2- Existing Conditions.

The subject site is a mix of undeveloped, former agricultural land and forested areas.

The subject site has significant topographical relief. The ground surface elevation

within the eastern portion of the subject site is approximately ±100 m at its lowest

elevation, increasing in elevation to approximately ±108 m, along the western portion. 
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4.0 Adjacent Sand and Gravel Pit

4.1 Status, Type and Location of Pit Operation

Costello Pit (Drummond Pit)

The sand and gravel pit, also known as the  Costello Pit, to the west of the subject site

is located at 3713 Borrisokane Road and is owned by George W. Drummond Limited. 

Details of the pit are provided below and attached to the current report. A series of

historical aerial photographs have been attached to the present letter to provide an

extraction history of the aggregate resource. 

The legal description of the pit is CON 3RF PT LOT 9 RP 5R-6254; PART 2 LESS RP

5R-13374 PTS; 9 & 10 RD WIDENING, PIN 045920035.

The site consists of approximately 79.5 acres with a frontage of approximately 310 m

along Borrisokane Road. Based on the Ministry of Natural Resources and Forestry

database, the following information has been provided for the pit:

‘ Site ID: 4074

‘ Approval Type: Class A Licence

‘ Operation Type: Pit

‘ Max. Annual Tonnage: 350,000

‘ Licenced Area: 22.3 ha

‘ Location Name: n/a

4.2 City of Ottawa Official Plan

The subject site is designated General Urban Area on Schedule B - ‘Urban Policy Plan’

of the City’s Official Plan.  The properties north, south and east of the subject site are

designated as General Urban Area and to the west as a Sand and Gravel Resource

Area and Developing Community (Expansion Area). 

Given the subject sites proximity to a designated Sand and Gravel Resource Area on

Schedule A of the City’s Official Plan, the proposed residential development is required

to adhere to restrictions outlined in Policies 10, 11, 12 and 13 of Section 3.7.4 of the

City’s Official Plan - Development Restriction on Adjacent Lands listed below.
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Policy 10:

Limited types of new development may be approved within 500 metres of a

Bedrock Resource Area or within 300 metres of a Sand and Gravel Resource

Area, provided such development does not conflict with future mineral

aggregate extraction.  

Policy 11:

Where there is an existing licensed pit or quarry, development may be approved

within the area of potential impact, referenced in policy 10, where an impact

assessment study is completed and demonstrates that the mineral aggregate

operation, including future expansion in depth or extent, will not be affected by

the development.  

Policy 12:

The Ministry of Natural Resources will be consulted in review of studies

necessary. 

Policy 13:

Where the City approves the development of land in accordance with policies

above, the City may impose conditions to ensure the development provides

adequate buffering and/or separation between the new proposed use and the

mineral aggregate area/operation.
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4.3 Provincial Standards - Aggregate Resources of Ontario

The existing sand and gravel pit northwest of the subject site is currently being

developed as an open pit.  For the purpose of this report, it is understood that the

future development of the sand and gravel pit will be on the basis of a licence for a pit

to extract resources to an elevation below the water table (Category 1 Licence - Class

“A” pit below water).

Based on the Operational Standards Section of the Aggregate Resources of Ontario:

Provincial Standards, Version 1.0, excavation setbacks are required for all licenced

mineral aggregate operations. Excavation setbacks are defined in Section 5.10 of the

Operational Standards for a Category 1 Licence as the following:

5.10.1 fifteen metres from the boundary of the site;

5.10.2 thirty metres from any part of the boundary of the site that abuts:

5.10.2.1 a highway,

5.10.2.2 land in use for residential purposes at the time the licence was 

       issued, or

5.10.2.3 land restricted to residential use by a zoning by-law when the  

   licence was issued; or

5.10.3 thirty metres from any body of water that is not the result of excavation 

  below the water table; ”

Based on Section 5.10 of the Operational Standards for a Category 1 Licence, a

minimum setback of 15 m will be required from the property boundary of the pit

operation along the western and northern border of the proposed residential

development.  It is understood that the 15 m setback will be applied on the adjacent

owner’s land.  

Report: PG4803-2

February 11, 2019 Page 4 



patersongroup Mineral Resource Impact Assessment
Ottawa            Kingston          North Bay                 Proposed Residential Development

Half Moon Bay South - Phase 5 - Greenbank Road - Ottawa

5.0 Compatibility and Mitigation Analysis

  
Based on recent discussions with the Owner of the Costello Pit (Drummond Pit), it is

understood that the aggregate resource located at 3713 Borrisokane Road and

adjacent to the northwest property boundary of the proposed residential development

is currently in operation and is expected to continue for 2 years.  It is understood that

mineral extraction at the Brazeau Pit has ceased, and that the Brazeau Pit has been

purchased for a future development.  Therefore, although the former Brazeau Pit is

identified on site plans, it is no longer a concern for this assessment.

An existing residential development is located to the east of the two aforementioned

sand and gravel pits.  It should be noted that the Costello Pit is already impacted by the

adjacent land uses of the existing residential development.  Therefore, the proposed

development will not add to the additional burden on the continued operation of the

sand and gravel pit.

5.1 Noise

Both a transportation noise source study and a stationary noise source study was

completed for Half Moon Bay Phase 5 by Valcoustics Canada Ltd and can be found

in Appendix 2.  A summary of the report has been provided below.

Brazeau Pit

Information included in the noise impact assessment indicates that the Brazeau Pit has

completed the above water table extraction of the eastern portion of the pit.  It is further

understood that the working face is currently at about the midpoint of the site, heading

west.  At the time of writing the report, it was unknown if below the water table

extraction was to be completed.  The conservative approach would be to assume that

below water extraction may occur in the future.  Due to the anticipated noise levels

generated by the continued extraction on the Brazeau Pit, mitigation measures will be

required for dwellings in close proximity to this pit.  Based on the analysis, a sound

barrier may be constructed to reduce the noise levels to an acceptable limit, but would

need to be unreasonably high.  Therefore, it was proposed that the first row of

dwellings to the south and east of the Brazeau Pit be held, in addition to the

construction of sound barriers that range in height from 4.5 m to 9 m.  Once the

operations at the pit have been completed, the sound barrier requirement can be

removed and the dwellings on hold can be constructed.
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Drummond (Costello) Pit

Information included in the noise impact assessment indicates that the Drummond

(Costello) Pit has sufficient aggregate for approximately 5 additional years of operation. 

Therefore, it is assumed that this pit is nearing the end of their operations.  Additionally,

it was noted that all extraction along the western portion has been completed and has

been rehabilitated.  For the noise analysis, a worst case scenario was devised in order

to obtain a conservative result.  This scenario indicates that the noise levels of the

closest dwellings to Drummond (Costello) Pit will be exceeded, requiring sound

mitigation measures to be implemented.  However, provided the noise mitigation

measures outlined for the Costello Pit are abided by, no additional mitigation measures

will be required.

Summary of the Stationary Noise Analysis

At the time of issuance of this report, it is understood that the Brazeau Pit is no longer

operational.  Therefore, all noise sources derived from this pit are no longer impacting

the development.  However, the recommendations for the noise from the Drummond

(Costello) pit mirror the recommendations for the Brazeau Pit.

It is noted that these noise mitigation measures (sound barriers and a hold on building

lots) are limited to Phase 7.  Therefore, a 4.5 m high noise barrier will be required to

be constructed along Phase 7 as prescribed in the aforementioned reports to reduce

the noise levels within Phase 5.  However, there will be no holds on any lots within the

Phase 5 development.  The designation between Phase 7 and Phase 5 can be viewed

on the Half Moon Bay site plan included in Appendix 2.

It should be noted that once the Drummond (Costello) Pit has ceased its mineral

extraction, similar to the Brazeau Pit, that the stationary noise source will be eliminated

and all noise mitigation measures prescribed (the hold on building lots in addition to the

4.5 m high noise barrier and existing soil berm) will no longer be required.
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5.2 Traffic

It is understood that the current truck route for the operation at the Costello Pit and

Todd Pit is Borrisokane Road and will continue utilizing the road for future operations,

while the proposed residential development will be accessed primarily from the

realigned Greenbank Road.  It should be noted that the proposed development is not

anticipating to have any frontage along Borrisokane Road.  As such, the additional

traffic generated by the proposed development will not preclude or hinder future pit

operations, nor will truck traffic generated by the pit operation interfere with the

proposed development.  Therefore, no potential compatibility impacts are anticipated

between the proposed residential development and the current and future operation

of the Costello Pit or Todd Pit.  

The traffic report prepared by CGH, and presented in Appendix 2, do not indicate any

conflict with the current or future traffic to hinder future pit operations.

5.3 Dust

A Dust impact assessment was completed by Golder Associates Ltd and can be

referenced in Appendix 2.  This report indicates that the estimated dust emissions are

below the Schedule 3 TSP limit at the adjacent property boundary of the proposed

residential development.  Therefore, provided that the resource pits continue to operate

in a similar manner and they implement their BMP Plan to minimize dust migration off-

site, the levels are anticipated to remain at acceptable levels.  Therefore, additional

dust mitigation measures for the current and future operations of the sand and gravel

pits will not be required.

5.4 Vibration

It is understood that current and future operations for the sand and gravel pits will not

require blasting for excavation purpose.  As a result, sources of vibration from the

operation are limited to hauling and excavation equipment only, and have minimal

impact on the proposed residential development.  Similarly, blasting will not be required

for excavation purposes during the construction stages of the proposed residential

development, as such, sources of vibrations will be limited to oversized vehicles and

construction equipment. Therefore, additional vibration mitigation measures will not be

required for the sand and gravel pit or the proposed residential development as the

potential impact of vibrations will be minimal.  
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5.5 Groundwater

It is understood that the subject site will be connected to municipal water and sewer

services and will not adversely impact the groundwater levels of the current and future

operations of the sand and gravel pit.  Based on recent discussions with the Owner of

the Brazeau Pit, excavation work below the groundwater table was completed in select

areas of the deposit and may continue in the future.  Based on the Operation Plan of

the Costello Pit and Todd Pit attached to the current report, it is understood that the

long-term groundwater level is expected to be at a geodetic elevation of approximately

95 m. The owner noted that excavation methods below the groundwater table at the

sand and gravel pit consists of dredging techniques.  Due to dredging techniques

implemented at the sand and gravel pit, the operation will not adversely impact the

groundwater levels within the proposed residential development.
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6.0 Conclusions

Based on the technical studies relating to noise and dust by others, as well as

Paterson’s review of the subject site, the proposed residential development will not

negatively impact the current and future operation of the aggregate resource pit.  

Provided that the sound mitigation measures outlined in the Stationary Noise Source

Study Report, prepared by Valcoustics Canada Inc and is located in Appendix 2, any

excessive noise will be mitigated to acceptable levels and should not negatively impact

the proposed development.  However, all houses within the 300 m area of influence

should contain the following warning clause:

“Purchasers are advised that due to the proximity of the adjacent gravel pit

operations, sound from the gravel pits may, at times, be audible”

It is expected that the operation of the aggregate resource pit will continue to adhere

to the Aggregate Resources of Ontario Provincial Standards, Version 1, as well as the

adjacent property owners.  

7.0 Statement of Limitations

The recommendations provided in this report are in accordance with our present

understanding of the project. 

The present report applies only to the project described in this document.  Use of this

report for purposes other than those described herein or by person(s) other than

Mattamy Homes, or their agent(s) is not authorized without review by Paterson Group

for the applicability of our recommendations to the altered use of the report.  

Paterson Group Inc.

          

          February 11, 2019

Stephanie A. Boisvenue,P.Eng.           David J. Gilbert, P.Eng.

Report Distribution:

‘ Mattamy Homes (3 copies) 

‘ Paterson Group (1 copy)
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DRAWING PG4803-2 - Existing Conditions

Historical Aerial Photographs

Aggregate Resource - Drummond (Costello) Pit

Aggregate Resource - Brazeau Pit

The Base Mapping Co. Ltd.- Existing Features Plan - Costello Pit - Project No. C 419-

90 - Page No. 1 of 2 - Revision 1 dated September 9, 1996

The Base Mapping Co. Ltd. - Operation and Rehabilitation Plan - Costello Pit -

Project No. C 419-90 - Page 2 of 2 - Revision 2 dated May 17, 1999 
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FIGURE 2 

HISTORICAL PHOTOGRAPH - 2014 
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FIGURE 3 

HISTORICAL PHOTOGRAPH - 2008 
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FIGURE 4 

HISTORICAL PHOTOGRAPH - 1999 
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APPENDIX 2

Half Moon Bay South - Site Layout dated February 11, 2019

Valcoustics Canada Ltd - Stationary Noise Source Study - Half Moon Bay South and

Quinn’s Pointe Stage 2 - Project 118-0052 dated May 3, 2018

Valcoustics Canada Ltd - Traffic Noise Assessment - Half Moon Bay South Phase 5 -

Project 108-363-300 dated February 1, 2019

Golder Associates Ltd. - Assessment of Dust Impacts from Aggregate Pits on Minto

Communities Canada and Mattamy Homes Proposed Developments - Minto and

Mattamy Dust Study - Project 1897372 - dated March 2018

CHG Transportation - 3718 Greenbank Road – Half Moon Bay South – Phase 5

Transportation Impact Assessment - Project 2018-32 dated January 2019
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Stationary Noise Source Study 

Half Moon Bay South 

and Quinn’s Pointe Stage 2 

Proposed Residential Development 
Greenbank Road South of Cambrian Road 

City of Ottawa 

1.0 INTRODUCTION 

1.1 PURPOSE 

Valcoustics Canada Ltd. (VCL) has prepared this stationary noise source study for the proposed 
Mattamy Half Moon Bay South Phase 5 and Minto Quinn’s Pointe Stage 2 residential 
developments in the City of Ottawa.  

The potential sound levels and noise mitigation needed to comply with the Ministry of the 
Environment and Climate Change (MOE) stationary source noise guidelines are outlined herein. 

1.2 SITE 

The site is part of the Barrhaven South Urban Expansion Area, which is proposed to be developed 
mainly for residential dwellings. The proposed developments will include school blocks, 
neighbourhood parks, a commercial block, park & ride block, and storm water management 
facilities. The noise study was prepared using the Concept Plan. 

The overall site is bounded by: 

• Future (under construction) residential uses to the east (other lands within the Half Moon Bay 
South development); 

• Existing aggregate extraction operations to the north and northwest; and 

• Vacant lands to the west and south. 

Figure 1 shows a Key Plan. Figure 2 shows the Site Plan. 

Note, there is an existing berm to the east of Brazeau Pit. This existing berm is part of the noise 
mitigation recommended for northern portion of the Half Moon Bay South development (Phase 4). 
This berm overlaps with some of the low and medium-density blocks, as shown on Figure 3. It is 
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understood that the intent is for the berm to remain until the extraction and processing operations 
at the aggregate pits are completed. 

2.0 ENVIRONMENTAL NOISE GUIDELINES 

The applicable noise guidelines are those in MOE Publication NPC-300, “Environmental Noise 
Guideline, Stationary and Transportation Sources – Approval and Planning”. These guidelines 
address both transportation sources of sound as well as stationary noise sources. 

NPC-300 is also referenced in the City of Ottawa Environmental Noise Control Guidelines. 

2.1 MOE PUBLICATION NPC-300 

NPC-300 defines a “stationary noise source” as sources of sound normally operated within the 
property lines of a facility, including on-site vehicle movements. Industrial and commercial 
facilities are considered stationary sources of sound.  An aggregate extraction facility is 
specifically listed in NPC-300 as being a stationary noise source. The MOE sound level limits are 
summarized in Appendix A and discussed below. 

For this study, the site is considered a Class 2 area due to the density of the adjacent 
developments as well as the proximity to nearby roadways (i.e. Greenbank Road). 

The sound level limits for Class 2 areas are the higher of the ambient sound level or the minimum 
exclusion limits which are: 

• 50 dBA during the daytime (between 0700 and 1900 hours) and evening (between 1900 and 
2300 hours) and 45 dBA during the nighttime (between 2300 and 0700 hours) at an exterior 
plane of window; and 

• 50 dBA during the daytime and 45 dBA during the evening at an outdoor point of reception. 

2.2 CITY OF OTTAWA ENVIRONMENTAL NOISE CONTROL GUIDELINES 

The 2016 City of Ottawa Environmental Noise Control Guidelines provide guidance on how to 
assess noise from stationary sources onto proposed noise-sensitive developments. 

The guidelines reference MOE Publication NPC-300, which establishes the sound level limits 
based on the area class. Thus, the City of Ottawa requirements are consistent with the MOE 
requirements. 

3.0 NOISE IMPACT ASSESSMENT 

The stationary noise sources with the potential to adversely impact the proposed development 
are the existing (active) sand and gravel pits to the west of Future Greenbank Road. There are 
two areas licensed for extraction. The Brazeau Pit is immediately northwest of the proposed 
development, while the Drummond Pit is north of Brazeau Pit. 

Staff of VCL previously met with the owners of the Brazeau and Drummond Pits on July 18, 2013. 
The purpose of the meetings was to obtain an understanding of the operations at both pits, to 
determine the predictable worst-case operations and to understand the areas that remain to be 
extracted. 
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Memorandums outlining the operations at the two pits (as discussed during the meeting) were 
prepared and circulated to the owners. These are included as Appendix B. To date, only the 
owners of Brazeau Pit have responded, indicating there could be up to 50 loads shipped in an 
hour occasionally. 

3.1 METHOD 

The noise analysis was done using CadnaA V4.6 environmental acoustics modelling software. 
The 3-D model follows the procedures of ISO 9613 Part 2. 

Receptors representing the worst-case dwelling locations in the proposed development were 
chosen. The receptors were taken at a height of 4.5 m above grade for the exterior 
plane-of-window receptors, representing windows on the second storey, and 1.5 m above grade 
for the outdoor points of reception, representing the rear yards. 

The noise sources were modelled as operating at the base of the extraction pits, at an elevation 
of approximately 97 m asl. This represents both the current and future operations, including below 
water table extraction. 

3.2 BRAZEAU PIT 

The Brazeau Pit has a Class A licence to extract up to 300,000 tonnes of aggregate per year.  

Above water table extraction of the eastern portion of the Brazeau Pit has been completed. The 
working face is currently at about the midpoint of the site and is progressing westerly. It was also 
noted that below water table extraction is also permitted over the entire site. During the meeting 
with VCL staff, the operators were not certain whether below water table extraction would occur. 

The operations that typically occur on the site are outlined in Appendix B. The information in 
Appendix B was also confirmed via phone calls in 2018. Note that the worst-case assessment 
has assumed that all operations, including below water table extraction could occur anywhere on 
the site (that has not already been extracted). It was also assumed that the processing plant and 
additional screens only operate during the daytime, and all other sources can operate at any time 
during the day, evening or night. 

Typical maximum sound emission levels for the equipment was used based on experience as 
well as measurements performed during the on-site meeting. The emission levels for the Brazeau 
Pit are outlined in Table 1. 

Detailed noise analyses of the worst-case gravel pit activities were done at the proposed dwellings 
closest to the gravel pits. Compliance with the noise guidelines at these receptors would 
inherently result in compliance at all dwellings within the proposed development. 

3.2.1 Analysis Results 

Figure 3 and Table 2 show the predicted unmitigated sound levels due to the worst-case 
operations at Brazeau Pit. 

The sound levels exceed the MOE noise guideline limits by up to 21 dBA during the daytime and 
18 dBA during the evening/nighttime at R13. This is due to the direct line of sight between the first 
row of dwellings and the pit. 
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The operational locations shown on Figure 3 represent the worst-case in terms of exposure of the 
dwellings to the sources. 

3.2.2 Mitigation Requirements 

Due to the significant excesses at the closest receptors, mitigation measures are required to 
comply with the MOE noise guideline limits. 

To meet the noise guideline limits at the closest proposed dwellings to the Brazeau Pit, 
unreasonably high sound barriers are required. 

To reduce the height of sound barrier required to a more reasonable level, portions of the site 
could be held until operations at Brazeau Pit have ended. Specifically, the portions that could be 
held are the first row of dwellings to the south and east of Brazeau Pit. This is in addition to the 
dwellings which overlap with the existing berm. Where dwellings are to be held, sound barriers 
could be constructed to provide sufficient screening for the remaining dwellings. 

Figure 4 shows the extents and heights of the sound barriers. Table 3 summarizes the mitigated 
sound levels. Once operations at the pit have been exhausted, the sound barriers can be removed 
and the remaining dwellings constructed. 

Note that the sound barrier must be of solid construction with no gaps, cracks or holes (except for 
small openings required for water drainage) and must have a minimum surface weight of 
20 kg/m2. A variety of materials are available, including concrete, wood, earthen berms or a 
combination of the above. 

3.3 DRUMMOND PIT 

The Drummond Pit has a Class A licence to extract up to 350,000 tonnes of aggregate per year. 
From discussions with the owner as of 2015, the pit has enough aggregate for approximately five 
more years of operation. Thus, this pit is nearing the end of operations on the site. 

Extraction of the western portion of the Drummond Pit has been completed. In fact, the furthest 
western portion of the site has been removed from the licenced area and extraction there is no 
longer permitted. The remaining portion of the western part of the pit has been rehabilitated. Thus, 
the only active area is at the eastern end of the site. Extraction is still occurring in the (original) 
setback along the northern boundary of the site. The other area where extraction could occur is 
the southeastern corner of the site. 

The operations that typically occur on the site are outlined in Appendix B. Note that the worst-case 
assessment has assumed that all operations, including below water table extraction, could occur 
anywhere on site. As in the Brazeau Pit, it was also assumed that the processing plant does not 
need to operate during the nighttime period; all other sources were assumed to operate at any 
time of the day, evening or night. 

3.3.1 Analysis Results 

Figure 5 and Table 4 show the predicted unmitigated sound levels due to the worst-case 
operations at Drummond Pit. Since Drummond Pit is significantly further from the proposed 
dwellings compared to Brazeau Pit, the noise guideline limits are met at all locations except R13 
and R14. However, assuming the mitigation for Brazeau Pit is implemented (i.e. these dwellings 
are held until extraction and processing at the pits is completed), then the excesses at these 
receptors would also be addressed. 



 

VALCOUSTICS CANADA LTD. Half Moon Bay South and Quinn’s Pointe Stage 2/Ottawa – Stationary Noise 

File: 118-0052  Page 5 

 
 
 

 

30 Wertheim Court, Unit 25, Richmond Hill Ontario L4B 1B9                 Tel: 905-764-5223/Email: solutions@valcoustics.com 
 

4.0 DISCUSSION 

The results outlined above indicate that the noise guideline limits from worst case operations will 
be exceeded at the closest dwelling units within the proposed development. The only activity 
assumed to not occur at night is the processing of aggregate. All other activities, which include 
extraction (both above and below water table), material movement, loading of shipping trucks and 
the movement of shipping trucks, are assumed to occur at night. If processing were permitted at 
night, additional noise mitigation would need to be incorporated into the gravel pit operations since 
the sound levels would exceed the applicable guideline limits at the dwellings currently under 
construction to the north. Mitigation measures implemented for the gravel pits to comply at the 
dwellings to the north could also benefit the proposed dwellings to the south. 

It must also be noted that the proposed dwellings are exposed to the Future Greenbank Road. 
This road will eventually carry significant road traffic volumes and will have dedicated bus lanes. 
Using ultimate traffic volumes for Future Greenbank Road (AADT of 35,000), the minimum 
daytime ambient sound level at the dwellings east of Greenbank Road is predicted to be 66 dBA 
at R01 and R05, and 64 dBA at R03 and R04 during the daytime. This is higher than the sound 
levels due to Brazeau Pit. 

It is recognized that it may take a considerable amount of time for the road traffic on Future 
Greenbank Road to reach the ultimate volume. However, if half the ultimate volume were used, 
the minimum sound levels would only be reduced by 3 dBA; if one quarter of the ultimate volume 
were used, the minimum predicted sound levels would be reduced by 6 dBA. These sound levels 
are still higher than the predicted sound levels from the gravel pit operations. 

5.0 CONCLUSIONS 

A detailed assessment of the noise impact from the gravel pit operations onto the proposed 
Mattamy Half Moon Bay South Phase 5 and Minto Quinn’s Pointe Stage 2 residential 
development has been completed. In accordance with the MOE requirements, a predictable 
worst-case scenario was assessed. 

The results of the stationary noise impact assessment indicate that, with the mitigation measures 
outlined above, the MOE noise guideline limits will be met at all dwellings. Future homeowners 
within approximately 300 m of the property line of the licensed gravel pits should be made aware 
of the potential noise situation by including the following warning clause in all Offers of Purchase 
and Sale and by registering it on title: 

“Purchasers are advised that due to the proximity of the adjacent gravel pit 
operations, sound from the gravel pits may, at times, be audible”. 
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1. “Environmental Noise Guidelines, Stationary and Transportation Sources – Approval and 
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October 2013. 
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TABLE 1 

EQUIPMENT SOUND EMISSION LEVELS 

Equipment 
Sound Emission Level (dBA) 
at 15 m Reference Distance 

BRAZEAU PIT 

Front End Loader 75 

Excavator 80 

Processing Plant 91 

Screen 75 

Shipping Trucks 78 

DRUMMOND PIT 

Front End Loader 75 

Excavator 70 

Processing Plant 91 

Shipping Trucks 78 
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TABLE 2 

BRAZEAU PIT – PREDICTED UNMITIGATED SOUND LEVELS 

Receptor Description Time Period 
Predicted Sound 

Level (dBA)(1) 
Performance Limit 

(dBA) 
Compliance with 

Performance Limit? 

R01 
West-facing window 
on the dwelling to 

the east 

Daytime 54 50 NO 

Evening 48 50 YES 

Nighttime 48 45 NO 

R02 
Rear yard of 

dwelling to the east 

Daytime 48 50 NO 

Evening 44 45 YES 

Nighttime — — N/A(2) 

R03 
West-facing window 
on the dwelling to 

the east 

Daytime 51 50 NO 

Evening 47 50 YES 

Nighttime 47 45 NO 

R04 
West-facing window 
on the dwelling to 

the east 

Daytime 50 50 YES 

Evening 47 50 YES 

Nighttime 47 45 NO 

R05 
West-facing window 
on the townhouse 
block to the east 

Daytime 49 50 YES 

Evening 46 50 YES 

Nighttime 46 45 NO 

R06 
West-facing window 
on the dwelling to 

the south 

Daytime 50 50 YES 

Evening 44 50 YES 

Nighttime 44 45 YES 

R07 
West-facing window 
on the dwelling to 

the south 

Daytime 52 50 NO 

Evening 46 50 YES 

Nighttime 46 45 NO 

R08 
West-facing window 
on the dwelling to 

the south 

Daytime 58 50 NO 

Evening 50 50 YES 

Nighttime 50 45 NO 

R09 
North-facing window 

on dwelling to the 
south 

Daytime 70 50 NO 

Evening 60 50 NO 

Nighttime 60 45 NO 

R10 
North-facing window 

on dwelling to the 
south 

Daytime 68 50 NO 

Evening 59 50 NO 

Nighttime 59 45 NO 

R11 
Rear yard of 

dwelling to the south 

Daytime 70 50 NO 

Evening 60 45 NO 

Nighttime — — N/A(2) 

R12 
Rear yard of 

dwelling to the south 

Daytime 67 50 NO 

Evening 58 45 NO 

Nighttime — — N/A(2) 

R13 

West-facing window 
of dwelling to the 

west of Future 
Greenbank Road 

Daytime 71 50 NO 

Evening 63 50 NO 

Nighttime 63 45 NO 

R14 

Rear yard of 
dwelling to the west 
of Future Greenbank 

Road 

Daytime 69 50 NO 

Evening 59 45 NO 

Nighttime 54 — N/A(2) 

 
Notes: 

(1) See Figure 3. 

(2) Nighttime sound level limits do not apply to outdoor points of reception. 
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TABLE 3 

BRAZEAU PIT – PREDICTED MITIGATED SOUND LEVELS(1) 

Receptor Description Time Period 
Predicted Sound 

Level (dBA)(2) 
Performance 
Limit (dBA) 

Compliance with 
Performance 

Limit? 

R01 

West-facing 
window on the 
dwelling to the 

east 

Daytime 50 50 YES 

Evening 45 50 YES 

Nighttime 45 45 YES 

R02 
Rear yard of 

dwelling to the 
east 

Daytime 49 50 YES 

Evening 43 45 YES 

Nighttime — — N/A(3) 

R03 

West-facing 
window on the 
dwelling to the 

east 

Daytime 45 50 YES 

Evening 43 50 YES 

Nighttime 43 45 YES 

R04 

West-facing 
window on the 
dwelling to the 

east 

Daytime 44 50 YES 

Evening 42 50 YES 

Nighttime 42 45 YES 

R05 

West-facing 
window on the 

townhouse block 
to the east 

Daytime 44 50 YES 

Evening 43 50 YES 

Nighttime 43 45 YES 

R06 

West-facing 
window on the 
dwelling to the 

south 

Daytime 47 50 YES 

Evening 43 50 YES 

Nighttime 43 45 YES 

R07 

West-facing 
window on the 
dwelling to the 

south 

Daytime 48 50 YES 

Evening 43 50 YES 

Nighttime 43 45 YES 

R08 

West-facing 
window on the 
dwelling to the 

south 

Daytime 50 50 NO 

Evening 42 50 YES 

Nighttime 42 50 YES 

 

Notes: 

 

(1) As part of the mitigation, receptors R09 to R14 cannot be constructed until after the Brazeau Pit operations cease 
(2) See Figure 4. 
(3) Nighttime sound level limits do not apply to outdoor points of reception. 
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TABLE 4 

DRUMMOND PIT – PREDICTED UNMITIGATED SOUND LEVELS 

Receptor Description Time Period 
Predicted Sound 

Level (dBA)(1) 
Performance Limit 

(dBA) 
Compliance with 

Performance Limit? 

R01 
West-facing window 
on the dwelling to 

the east 

Daytime 44 50 YES 

Evening 41 50 YES 

Nighttime 41 45 YES 

R02 
Rear yard of 

dwelling to the east 

Daytime 42 50 YES 

Evening 39 45 YES 

Nighttime — — N/A(2) 

R03 
West-facing window 
on the dwelling to 

the east 

Daytime 42 50 YES 

Evening 38 50 YES 

Nighttime 38 45 YES 

R04 
West-facing window 
on the dwelling to 

the east 

Daytime 46 50 YES 

Evening 41 50 YES 

Nighttime 41 45 YES 

R05 
West-facing window 
on the townhouse 
block to the east 

Daytime 46 50 YES 

Evening 41 50 YES 

Nighttime 41 45 YES 

R06 
West-facing window 
on the dwelling to 

the south 

Daytime 37 50 YES 

Evening 36 50 YES 

Nighttime 36 45 YES 

R07 
West-facing window 
on the dwelling to 

the south 

Daytime 40 50 YES 

Evening 38 50 YES 

Nighttime 38 45 YES 

R08 
West-facing window 
on the dwelling to 

the south 

Daytime 44 50 YES 

Evening 40 50 YES 

Nighttime 40 45 YES 

R09 
North-facing window 

on dwelling to the 
south 

Daytime 49 50 YES 

Evening 42 50 YES 

Nighttime 42 45 YES 

R10 
North-facing window 

on dwelling to the 
south 

Daytime 49 50 YES 

Evening 42 50 YES 

Nighttime 42 45 YES 

R11 
Rear yard of 

dwelling to the south 

Daytime 50 50 YES 

Evening 43 45 YES 

Nighttime — — N/A(2) 

R12 
Rear yard of 

dwelling to the south 

Daytime 50 50 YES 

Evening 43 45 YES 

Nighttime — — N/A(2) 

R13 

West-facing window 
of dwelling to the 

west of Future 
Greenbank Road 

Daytime 52 50 NO 

Evening 45 50 YES 

Nighttime 45 45 YES 

R14 

Rear yard of 
dwelling to the west 
of Future Greenbank 

Road 

Daytime 54 50 NO 

Evening 46 45 NO 

Nighttime — — N/A(2) 

Notes: 

 

(1) See Figure 5. 

(2) Nighttime sound level limits do not apply to outdoor points of reception. 
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D: Daytime (0700-1900)

E: Evening (1900-2300)

N: Nighttime  (2300-0700)

*Values in parentheses

represent guideline limits
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APPENDIX A 

ENVIRONMENTAL NOISE GUIDELINES 

MINISTRY OF THE ENVIRONMENT AND CLIMATE CHANGE (MOE) 

 

Reference:  MOE Publication NPC-300, October 2013: “Environmental Noise Guideline, 
Stationary and Transportation Source – Approval and Planning”. 

    

SPACE SOURCE TIME PERIOD CRITERION 

    

Living/dining, den areas of residences, 
hospitals, nursing homes, schools, 
daycare centres, etc. 

Road 
Rail 

Aircraft 

07:00 to 23:00 
07:00 to 23:00 
24-hour period 

45 dBA 
40 dBA 

NEF/NEP 5 

Living/dining, den areas of residences, 
hospitals, nursing homes, etc. (except 
schools or daycare centres) 

Road 
Rail 

Aircraft 

23:00 to 07:00 
23:00 to 07:00 
24-hour period 

45 dBA 
40 dBA 

NEF/NEP 5 

    

Sleeping quarters Road 
Rail 

Aircraft 

07:00 to 23:00 
07:00 to 23:00 
24-hour period 

45 dBA 
40 dBA 

NEF/NEP 0 

Sleeping quarters Road 
Rail 

Aircraft 

23:00 to 07:00 
23:00 to 07:00 
24-hour period 

40 dBA 
35 dBA 

NEF/NEP 0 

    

Outdoor Living Areas Road and Rail 07:00 to 23:00 55 dBA 

    

Outdoor Point of Reception Aircraft 
 

Stationary Source 
Class 1 Area 

 
Class 2 Area 

 
Class 3 Area 

 
Class 4 Area 

24-hour period 
 
 

07:00 to 19:00(1) 
19:00 to 23:00(1) 
07:00 to 19:00(2) 
19:00 to 23:00(2) 
07:00 to 19:00(3) 
19:00 to 23:00(3) 
07:00 to 19:00(4) 
19:00 to 23:00(4) 

NEF/NEP 30# 
 
 

50* dBA 
50* dBA 
50* dBA 
45* dBA 
45* dBA 
40* dBA 
55* dBA 
55* dBA 

 

…./cont’d  
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SPACE SOURCE TIME PERIOD CRITERION 

    

Plane of a Window of  
Noise Sensitive Spaces 

Stationary Source 
Class 1 Area 

 
 

Class 2 Area 
 
 

Class 3 Area 
 
 

Class 4 Area 

 
07:00 to 19:00(1) 
19:00 to 23:00(1) 
23:00 to 07:00(1) 

07:00 to 19:00(2) 
19:00 to 23:00(2) 
23:00 to 07:00(2) 
07:00 to 19:00(3) 
19:00 to 23:00(3) 
23:00 to 07:00(3) 
07:00 to 19:00(4) 
19:00 to 23:00(4) 
23:00 to 07:00(4) 

 
50* dBA 
50* dBA 
45* dBA 
50* dBA 
50* dBA 
45* dBA 
45* dBA 
45* dBA 
40* dBA 
60* dBA 
60* dBA 
55* dBA 

    
 
# may not apply to in-fill or re-development. 
* or the minimum hourly background sound exposure Leq(1), due to road traffic, if higher. 
(1) Class 1 Area:  Urban. 
(2) Class 2 Area:  Urban during day; rural-like evening and night. 
(3) Class 3 Area:  Rural. 
(4) Class 4 Area:  Subject to land use planning authority’s approval. 

 

Reference: MOE Publication ISBN 0-7729-2804-5, 1987: "Environmental Noise Assessment in 
Land-Use Planning". 

 
EXCESS ABOVE RECOMMENDED 
SOUND LEVEL LIMITS (dBA)(1) 

 
CHANGE IN SUBJECTIVE 
LOUDNESS ABOVE 

 
MAGNITUDE OF THE 
NOISE PROBLEM 

 
NOISE CONTROL 
MEASURES (OR ACTION 
TO BE TAKEN) 

No excess (<55 dBA) — No expected noise 
problem 

None 

1 to 5 inclusive (56 to 60 dBA) Noticeably louder Slight noise impact If no physical measures are 
taken, then prospective 
purchasers or tenants 
should be made aware by 
suitable warning clauses. 

6 to 10 inclusive (61 - 65 dBA) Almost twice as loud Definite noise impact Recommended. 

11 to 15 inclusive (66 - 70 dBA) Almost three times as loud Serious noise impact Strongly Recommended. 

16 and over (>70 dBA) 
 

Almost four times as loud 
 

Very serious noise 
impact 
 

Strongly Recommended 
(may be mandatory). 
 

 
(1) Potential excess above noise guideline limit, as outlined in the table below, applies only to the criterion for an outdoor living 

area from road and rail noise sources.   
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MEMORANDUM

TO: Marcel Brazeau VIA EMAIL

FROM: John Emeljanow/Ian Matthew

DATE: August 8, 2013

RE: Operations Review
Brazeau Pit

FILE: 108363.100

As per our on site meeting on July 18, 2013, outlined below is our understanding of the permitted
operations at the above noted gravel pit.  If there is anything within this memorandum that is
incorrect, please let us know as soon as possible.

As you are aware, residential development is proposed to the east of your site.  As part of the
approvals process, a noise study is needed demonstrating that the predictable worst case operations
of the gravel pit site comply with the Ministry of Environment (MOE) noise guidelines.  The
applicable guideline is MOE Publication NPC-205 as an aggregate extraction and processing facility
is considered a stationary noise source.  Note that construction and rehabilitation activities are
excluded from assessment under NPC-205.  Equipment used for construction and rehabilitation
simply needs to comply with the noise emission limits in MOE Publication NPC-115.  Thus, the
noise assessment is applicable to the extraction, processing and shipping activities that occur on your
site.

Based on our meeting to review your operations, our understanding of the predictable worst case
operations are:

• Regular operating hours are during the daytime period (i.e. 0700 to 1900 hours). 
However, the pit is licensed to operate 24 hours per day.  Thus, nighttime operations
were also considered in the assessment;

• The approximate location of the current extraction face is shown on Figure 1. 
Extraction is progressing from east to west across the site;

• Above water table extraction to the east of the current face has been completed;

Consulting Acoustical Engineers



• Other than the trucks travelling along the southern boundary of the site, which are
at undisturbed grade, all equipment operates at the bottom elevation of the pit (at an
elevation of approximately 97.5 m);

• The typical operation that occurs on the site is shipping.  Trucks enter the site, travel
to the aggregate stockpile location (which is close to the working face) where they
are loaded by a front end loader and then they leave the site;

• Once the stockpiles are depleted, a portable processing plant (which includes a
crusher, vibratory screen and stacker) are brought to the site.  The processing plant
operates in close proximity to the working face to minimize the distance material
needs to be transported.  Aggregate is extracted from the face using up to 2 front end
loaders which directly feed the processing plant which replenishes the stockpiles;

• For dust control purposes, the processing plant is always located to the west of the
stockpiles.  Thus, the stockpiles would be in between the proposed residential
development and the processing equipment.  The stockpiles would be 40 to 50 feet
in height;

• The processing plant only operates during the daytime period (i.e. 0700 to 1900
hours);

• Two additional screens could operate on the site in close proximity to the working
face;

• As the site is licensed to ship up to 300,000 tonnes of material per year, we estimate
in a worst case hour there could be 25 loads of aggregate leaving the site.  Thus,
there would be 25 trucks coming to and leaving the site in a predictable worst case
hour;

• If below water table extraction were to be done, an excavator would be added to the
equipment operating on the site.  Extraction would be from the east to west across
the site.  Other than the excavator extracting material from below the water table, all
other equipment and its operation would be similar to what was outlined above;

• During the winter time, the site is used for snow storage.  Snow is hauled to the site
and is piled using a front end loader.  The snow pile will always be in between the
loader and the proposed residential development.  This activity primarily occurs on
the western end of the site.

As indicated above, please let us know if we have misinterpreted your operations in any way.  If
there are any questions, please do not hesitate to call (Valcoustics, 905-764-5223).

J:\2008\108363\100\Memos\M1 - Brazeau.wpd
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MEMORANDUM

TO: Scott Drummond VIA EMAIL

FROM: John Emeljanow/Ian Matthew

DATE: August 8, 2013

RE: Operations Review
Drummond Pit

FILE: 108363.100

As per our on site meeting on July 18, 2013, outlined below is our understanding of the permitted
operations at the above noted gravel pit.  If there is anything within this memorandum that is
incorrect, please let us know as soon as possible.

As you are aware, residential development is proposed to the east of your site.  As part of the
approvals process, a noise study is needed demonstrating that the predictable worst case operations
of the gravel pit site comply with the Ministry of Environment (MOE) noise guidelines.  The
applicable guideline is MOE Publication NPC-205 as an aggregate extraction and processing facility
is considered a stationary noise source.  Note that construction and rehabilitation activities are
excluded from assessment under NPC-205.  Equipment used for construction and rehabilitation
simply needs to comply with the noise emission limits in MOE Publication NPC-115.  Thus, the
noise assessment is applicable to the extraction, processing and shipping activities that occur on your
site.

Based on our meeting to review your operations, our understanding of the predictable worst case
operations are:

• There is approximately 5 years of pit operations remaining;

• Operating hours are during the daytime period (i.e. 0700 to 1700 hours);

• There are two extraction locations remaining on the site.  One is along the 15 m
setback to the north and the other is the northeast corner of the site.  For the northeast
corner, extraction would be from west to east;

• Other than the trucks travelling along the southern boundary of the site, which are
at undisturbed grade, all equipment operates at the bottom elevation of the pit (at an
elevation of approximately 97.5 m);

Consulting Acoustical Engineers



• The typical operation that occurs on the site is shipping.  Trucks enter the site, travel
to the aggregate stockpile location (which is close to the working face) where they
are loaded by a front end loader and then they leave the site;

• Once the stockpiles are depleted, a portable processing plant (which includes a
crusher, vibratory screen and stacker) are brought to the site.  The processing plant
operates in close proximity to the working face to minimize the distance material
needs to be transported.  Aggregate is extracted from the face using up to 2 front end
loaders which directly feed the processing plant which replenishes the stockpiles;

• For dust control purposes, the processing plant is always located to the west of the
stockpiles.  Thus, the stockpiles would be in between the proposed residential
development and the processing equipment.  The stockpiles would be 40 to 50 feet
in height;

• As the site is licensed to ship up to 350,000 tonnes of material per year, we estimate
in a worst case hour there could be 25 loads of aggregate leaving the site.  Thus,
there would be 25 trucks coming to and leaving the site in a predictable worst case
hour.  The trucks would be loaded from the west side of the stockpiles;

• If below water table extraction were to be done, an excavator would be added to the
equipment operating on the site.  Other than the excavator extracting material from
below the water table, all other equipment and its operation would be similar to what
was outlined above;

As indicated above, please let us know if we have misinterpreted your operations in any way.  If
there are any questions, please do not hesitate to call (Valcoustics, 905-764-5223).

J:\2008\108363\100\Memos\M2 - Drummond.wpd
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118-0052  Half Moon Bay South Phase 5 and Quinn's Pointe Stage 2
Point Source Table

Name M. ID Result. PWL Lw / Li Correction Sound Reduction Attenuation Operating Time K0 Freq. Direct. Height Coordinates

Day Evening Night Type Value norm. Day Evening Night R Area Day Special Night X Y Z

(dBA) (dBA) (dBA) dB(A) dB(A) dB(A) dB(A) (m²) (min) (min) (min) (dB) (Hz) (m) (m) (m) (m)

Processing Plant ~ DrCVS_PRCS 122.5 122.5 122.5 Lw CRV 0.0 0.0 0.0 60.00 0.00 0.00 0.0 (none) 3.50 r 912448.77 5023314.62 100.50

Two Front-end Loaders ~ DrFEL_PRCS 109.4 109.4 109.4 Lw FEL950 + 10*log10(2) 0.0 0.0 0.0 60.00 0.00 60.00 0.0 (none) 2.50 r 912450.35 5023307.10 99.50

Front-end Loader ~ DrFEL_TYP 106.4 106.4 106.4 Lw FEL950 0.0 0.0 0.0 60.00 0.00 60.00 0.0 (none) 2.50 r 912421.08 5023398.87 99.50

Excavator ~ DrExc 101.9 101.9 101.9 Lw EXC330 0.0 0.0 0.0 60.00 0.00 60.00 0.0 (none) 2.50 r 912471.92 5023369.38 99.50

Excavator  BrEXC 111.1 111.1 111.1 Lw EXC350 0.0 0.0 0.0 60.00 0.00 60.00 0.0 (none) 2.50 r 912642.72 5022888.94 100.00

Processing Plant  BrCVS 122.5 122.5 122.5 Lw CRV 0.0 0.0 0.0 60.00 0.00 0.00 0.0 (none) 3.50 r 912566.43 5022897.59 100.50

Front-end Loader  BrFEL 106.4 106.4 106.4 Lw FEL950 0.0 0.0 0.0 60.00 0.00 60.00 0.0 (none) 2.50 r 912636.73 5022880.26 99.50

Additional Screens  BrSCR 109.5 109.5 109.5 Lw SCR + 10*log10(2) 0.0 0.0 0.0 60.00 0.00 0.00 0.0 (none) 3.50 r 912568.83 5022888.17 100.50

Two Front-end Loaders  BrFEL 109.4 109.4 109.4 Lw FEL950 + 10*log10(2) 0.0 0.0 0.0 60.00 0.00 60.00 0.0 (none) 2.50 r 912558.76 5022902.49 99.50

Line Source Table
Name M. ID Result. PWL Result. PWL' Lw / Li Correction Sound Reduction Attenuation Operating Time K0 Freq. Direct. Moving Pt. Src

Day Evening Night Day Evening Night Type Value norm. Day Evening Night R Area Day Special Night Number Speed

(dBA) (dBA) (dBA) (dBA) (dBA) (dBA) dB(A) dB(A) dB(A) dB(A) (m²) (min) (min) (min) (dB) (Hz) Day Evening Night (km/h)

Delivery Trucks  BrTrkC1 116.8 -3.2 116.8 86.8 -33.2 86.8 PWL-Pt vclHvyTrkA 0.0 0.0 0.0 0.0 (none) 100.0 0.0 100.0 20.0

Delivery Trucks ~ DrTrk 114.1 -2.9 114.1 83.7 -33.2 83.7 PWL-Pt vclHvyTrkA 0.0 0.0 0.0 0.0 (none) 50.0 0.0 50.0 20.0

Sound Power Levels
Name ID Type Oktave Spectrum (dB) Source

Weight. 31.5 63 125 250 500 1000 2000 4000 8000 A lin

Heavy Truck Movement vclHvyTrkA Lw 101.7 98.2 97.3 91.3 95.0 97.2 101.8 105.7 104.3 109.8 110.6 MTO long truck at 20 kph

Front End Loader (CAT950) FEL950 Lw 109.0 109.0 114.0 109.0 100.0 99.0 96.0 97.0 94.0 106.4 117.2 FHWA Const. Noise Handbook Table 9.4

Excavator (Deere 350G) EXC350 Lw 100.1 108.8 108.1 110.7 108.0 106.9 102.5 97.0 92.2 111.1 116.1 7/18/2013 Measurement

Excavator (CAT 330) EXC330 Lw 100.0 97.0 102.0 99.0 98.0 97.0 96.0 88.0 80.0 101.9 107.4 Noise and Dust Study

Screen (non-vibratory) SCR Lw 108.4 116.8 110.4 103.0 102.6 101.2 99.1 94.9 90.9 106.4 118.6 7/18/2013 Measurement

Crusher + Vibratory Screen CRV Lw 110.9 119.5 122.9 114.8 116.7 116.2 116.4 115.1 109.7 122.5 127.0 7/18/2013 Measurement

(c)  Valcoustics Canada Ltd.



118-0052  Half Moon Bay South Phase 5 and Quinn's Pointe Stage 2

Calculation Configuration
Configuration

Parameter Value

General

Country International

Max. Error (dB) 0.00

Max. Search Radius (#(Unit,LEN)) 2000.00

Min. Dist Src to Rcvr 0.00

Partition

Raster Factor 0.50

Max. Length of Section (#(Unit,LEN)) 1000.00

Min. Length of Section (#(Unit,LEN)) 1.00

Min. Length of Section (%) 0.00

Proj. Line Sources On

Proj. Area Sources On

Ref. Time

Reference Time Day (min) 60.00

Reference Time Night (min) 60.00

Daytime Penalty (dB) 0.00

Recr. Time Penalty (dB) 0.00

Night-time Penalty (dB) 0.00

DTM

Standard Height (m) 100.00

Model of Terrain Triangulation

Reflection

max. Order of Reflection 2

Search Radius Src 100.00

Search Radius Rcvr 100.00

Max. Distance Source - Rcvr 1000.00 1000.00

Min. Distance Rvcr - Reflector 1.00 1.00

Min. Distance Source - Reflector 0.10

Industrial (ISO 9613)

Lateral Diffraction some Obj

Obst. within Area Src do not shield On

Screening Excl. Ground Att. over Barrier

 Dz with limit (20/25)

Barrier Coefficients C1,2,3 3.0 20.0 0.0

Temperature (#(Unit,TEMP)) 10

rel. Humidity (%) 70

Ground Absorption G 0.00

Wind Speed for Dir. (#(Unit,SPEED)) 3.0

Roads (RLS-90)

Strictly acc. to RLS-90

Railways (Schall 03 (1990))

Strictly acc. to Schall 03 / Schall-Transrapid

Aircraft (???)

Strictly acc. to AzB

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Brazeau Pit, Unmitigated)

   Receiver
   Name: R08
   ID: R08
   X: 912686.47 m
   Y: 5022765.42 m
   Z: 115.28 m

Point Source, ISO 9613, Name: ''Processing Plant'', ID: ''BrCVS''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

6 912566.43 5022897.59 100.50 0 D A 122.5 0.0 0.0 0.0 0.0 56.1 1.9 -1.2 0.0 0.0 9.1 0.0 0.0 56.6

6 912566.43 5022897.59 100.50 0 N A 122.5 0.0 -188.0 0.0 0.0 56.1 1.9 -1.2 0.0 0.0 9.1 0.0 0.0 -131.4

6 912566.43 5022897.59 100.50 0 E A 122.5 0.0 -188.0 0.0 0.0 56.1 1.9 -1.2 0.0 0.0 9.1 0.0 0.0 -131.4

11 912566.43 5022897.59 100.50 1 D A 122.5 0.0 0.0 0.0 0.0 56.4 2.0 -1.2 0.0 0.0 23.8 0.0 5.6 35.9

11 912566.43 5022897.59 100.50 1 N A 122.5 0.0 -188.0 0.0 0.0 56.4 2.0 -1.2 0.0 0.0 23.8 0.0 5.6 -152.1

11 912566.43 5022897.59 100.50 1 E A 122.5 0.0 -188.0 0.0 0.0 56.4 2.0 -1.2 0.0 0.0 23.8 0.0 5.6 -152.1

Point Source, ISO 9613, Name: ''Excavator'', ID: ''BrEXC''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

19 912642.72 5022888.94 100.00 0 D A 111.1 0.0 0.0 0.0 0.0 53.4 0.7 0.0 0.0 0.0 18.3 0.0 0.0 38.7

19 912642.72 5022888.94 100.00 0 N A 111.1 0.0 0.0 0.0 0.0 53.4 0.7 0.0 0.0 0.0 18.3 0.0 0.0 38.7

19 912642.72 5022888.94 100.00 0 E A 111.1 0.0 -188.0 0.0 0.0 53.4 0.7 0.0 0.0 0.0 18.3 0.0 0.0 -149.3

Point Source, ISO 9613, Name: ''Front-end Loader'', ID: ''BrFEL''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

31 912636.73 5022880.26 99.50 0 D A 106.4 0.0 0.0 0.0 0.0 53.0 0.9 1.1 0.0 0.0 12.8 0.0 0.0 38.5

31 912636.73 5022880.26 99.50 0 N A 106.4 0.0 0.0 0.0 0.0 53.0 0.9 1.1 0.0 0.0 12.8 0.0 0.0 38.5

31 912636.73 5022880.26 99.50 0 E A 106.4 0.0 -188.0 0.0 0.0 53.0 0.9 1.1 0.0 0.0 12.8 0.0 0.0 -149.5

Point Source, ISO 9613, Name: ''Two Front-end Loaders'', ID: ''BrFEL''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

51 912558.76 5022902.49 99.50 0 D A 109.4 0.0 0.0 0.0 0.0 56.5 1.2 -1.2 0.0 0.0 7.7 0.0 0.0 45.2

51 912558.76 5022902.49 99.50 0 N A 109.4 0.0 0.0 0.0 0.0 56.5 1.2 -1.2 0.0 0.0 7.7 0.0 0.0 45.2

51 912558.76 5022902.49 99.50 0 E A 109.4 0.0 -188.0 0.0 0.0 56.5 1.2 -1.2 0.0 0.0 7.7 0.0 0.0 -142.8

56 912558.76 5022902.49 99.50 1 D A 109.4 0.0 0.0 0.0 0.0 56.8 1.2 -1.2 0.0 0.0 20.3 0.0 12.3 20.0

56 912558.76 5022902.49 99.50 1 N A 109.4 0.0 0.0 0.0 0.0 56.8 1.2 -1.2 0.0 0.0 20.3 0.0 12.3 20.0

56 912558.76 5022902.49 99.50 1 E A 109.4 0.0 -188.0 0.0 0.0 56.8 1.2 -1.2 0.0 0.0 20.3 0.0 12.3 -168.0

Point Source, ISO 9613, Name: ''Additional Screens'', ID: ''BrSCR''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

61 912568.83 5022888.17 100.50 0 D A 109.5 0.0 0.0 0.0 0.0 55.6 1.1 -1.0 0.0 0.0 8.9 0.0 0.0 44.8

61 912568.83 5022888.17 100.50 0 N A 109.5 0.0 -188.0 0.0 0.0 55.6 1.1 -1.0 0.0 0.0 8.9 0.0 0.0 -143.2

61 912568.83 5022888.17 100.50 0 E A 109.5 0.0 -188.0 0.0 0.0 55.6 1.1 -1.0 0.0 0.0 8.9 0.0 0.0 -143.2

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''BrTrkC1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

67 912423.87 5022857.79 99.50 0 D A 86.8 18.2 0.0 0.0 0.0 59.9 6.3 -2.2 0.0 0.0 7.0 0.0 0.0 34.0

67 912423.87 5022857.79 99.50 0 N A 86.8 18.2 0.0 0.0 0.0 59.9 6.3 -2.2 0.0 0.0 7.0 0.0 0.0 34.0

67 912423.87 5022857.79 99.50 0 E A -33.2 18.2 0.0 0.0 0.0 59.9 6.3 -2.2 0.0 0.0 7.0 0.0 0.0 -86.0

85 912417.10 5022875.90 99.50 1 D A 86.8 8.4 0.0 0.0 0.0 62.1 7.3 -2.8 0.0 0.0 26.8 0.0 4.6 -2.9

85 912417.10 5022875.90 99.50 1 N A 86.8 8.4 0.0 0.0 0.0 62.1 7.3 -2.8 0.0 0.0 26.8 0.0 4.6 -2.9

85 912417.10 5022875.90 99.50 1 E A -33.2 8.4 0.0 0.0 0.0 62.1 7.3 -2.8 0.0 0.0 26.8 0.0 4.6 -122.9

93 912422.62 5022861.13 99.50 1 D A 86.8 10.3 0.0 0.0 0.0 61.2 6.9 -2.6 0.0 0.0 26.8 0.0 3.1 1.7

93 912422.62 5022861.13 99.50 1 N A 86.8 10.3 0.0 0.0 0.0 61.2 6.9 -2.6 0.0 0.0 26.8 0.0 3.1 1.7

93 912422.62 5022861.13 99.50 1 E A -33.2 10.3 0.0 0.0 0.0 61.2 6.9 -2.6 0.0 0.0 26.8 0.0 3.1 -118.3

98 912418.00 5022873.51 99.50 1 D A 86.8 12.0 0.0 0.0 0.0 61.4 7.0 -2.7 0.0 0.0 26.8 0.0 3.1 3.1

98 912418.00 5022873.51 99.50 1 N A 86.8 12.0 0.0 0.0 0.0 61.4 7.0 -2.7 0.0 0.0 26.8 0.0 3.1 3.1

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Brazeau Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''BrTrkC1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

98 912418.00 5022873.51 99.50 1 E A -33.2 12.0 0.0 0.0 0.0 61.4 7.0 -2.7 0.0 0.0 26.8 0.0 3.1 -116.9

100 912413.76 5022884.84 99.50 1 D A 86.8 9.3 0.0 0.0 0.0 61.6 7.1 -2.8 0.0 0.0 26.9 0.0 3.2 0.1

100 912413.76 5022884.84 99.50 1 N A 86.8 9.3 0.0 0.0 0.0 61.6 7.1 -2.8 0.0 0.0 26.9 0.0 3.2 0.1

100 912413.76 5022884.84 99.50 1 E A -33.2 9.3 0.0 0.0 0.0 61.6 7.1 -2.8 0.0 0.0 26.9 0.0 3.2 -119.9

103 912434.59 5022829.10 99.50 1 D A 86.8 7.0 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -1.7

103 912434.59 5022829.10 99.50 1 N A 86.8 7.0 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -1.7

103 912434.59 5022829.10 99.50 1 E A -33.2 7.0 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -121.7

107 912433.38 5022832.35 99.50 1 D A 86.8 2.9 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -5.8

107 912433.38 5022832.35 99.50 1 N A 86.8 2.9 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -5.8

107 912433.38 5022832.35 99.50 1 E A -33.2 2.9 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -125.8

112 912430.86 5022839.08 99.50 1 D A 86.8 10.9 0.0 0.0 0.0 61.3 6.9 -2.5 0.0 0.0 26.7 0.0 3.1 2.2

112 912430.86 5022839.08 99.50 1 N A 86.8 10.9 0.0 0.0 0.0 61.3 6.9 -2.5 0.0 0.0 26.7 0.0 3.1 2.2

112 912430.86 5022839.08 99.50 1 E A -33.2 10.9 0.0 0.0 0.0 61.3 6.9 -2.5 0.0 0.0 26.7 0.0 3.1 -117.8

115 912426.02 5022852.03 99.50 1 D A 86.8 11.8 0.0 0.0 0.0 61.5 7.0 -2.6 0.0 0.0 26.7 0.0 3.1 2.8

115 912426.02 5022852.03 99.50 1 N A 86.8 11.8 0.0 0.0 0.0 61.5 7.0 -2.6 0.0 0.0 26.7 0.0 3.1 2.8

115 912426.02 5022852.03 99.50 1 E A -33.2 11.8 0.0 0.0 0.0 61.5 7.0 -2.6 0.0 0.0 26.7 0.0 3.1 -117.2

118 912421.28 5022864.72 99.50 1 D A 86.8 10.7 0.0 0.0 0.0 61.6 7.1 -2.7 0.0 0.0 26.8 0.0 3.2 1.5

118 912421.28 5022864.72 99.50 1 N A 86.8 10.7 0.0 0.0 0.0 61.6 7.1 -2.7 0.0 0.0 26.8 0.0 3.2 1.5

118 912421.28 5022864.72 99.50 1 E A -33.2 10.7 0.0 0.0 0.0 61.6 7.1 -2.7 0.0 0.0 26.8 0.0 3.2 -118.5

122 912417.20 5022875.63 99.50 1 D A 86.8 10.6 0.0 0.0 0.0 61.8 7.2 -2.8 0.0 0.0 26.8 0.0 3.2 1.1

122 912417.20 5022875.63 99.50 1 N A 86.8 10.6 0.0 0.0 0.0 61.8 7.2 -2.8 0.0 0.0 26.8 0.0 3.2 1.1

122 912417.20 5022875.63 99.50 1 E A -33.2 10.6 0.0 0.0 0.0 61.8 7.2 -2.8 0.0 0.0 26.8 0.0 3.2 -118.9

125 912413.74 5022884.91 99.50 1 D A 86.8 9.2 0.0 0.0 0.0 61.9 7.2 -2.8 0.0 0.0 26.9 0.0 3.2 -0.4

125 912413.74 5022884.91 99.50 1 N A 86.8 9.2 0.0 0.0 0.0 61.9 7.2 -2.8 0.0 0.0 26.9 0.0 3.2 -0.4

125 912413.74 5022884.91 99.50 1 E A -33.2 9.2 0.0 0.0 0.0 61.9 7.2 -2.8 0.0 0.0 26.9 0.0 3.2 -120.4

133 912346.01 5022622.36 115.15 0 D A 86.8 20.0 0.0 0.0 0.0 62.3 7.4 -1.9 0.0 0.0 0.0 0.0 0.0 38.8

133 912346.01 5022622.36 115.15 0 N A 86.8 20.0 0.0 0.0 0.0 62.3 7.4 -1.9 0.0 0.0 0.0 0.0 0.0 38.8

133 912346.01 5022622.36 115.15 0 E A -33.2 20.0 0.0 0.0 0.0 62.3 7.4 -1.9 0.0 0.0 0.0 0.0 0.0 -81.2

137 912534.80 5022883.72 99.50 0 D A 86.8 14.7 0.0 0.0 0.0 56.7 5.0 -1.7 0.0 0.0 8.2 0.0 0.0 33.3

137 912534.80 5022883.72 99.50 0 N A 86.8 14.7 0.0 0.0 0.0 56.7 5.0 -1.7 0.0 0.0 8.2 0.0 0.0 33.3

137 912534.80 5022883.72 99.50 0 E A -33.2 14.7 0.0 0.0 0.0 56.7 5.0 -1.7 0.0 0.0 8.2 0.0 0.0 -86.7

141 912534.80 5022883.72 99.50 1 D A 86.8 14.7 0.0 0.0 0.0 57.6 5.3 -1.8 0.0 0.0 26.3 0.0 2.7 11.3

141 912534.80 5022883.72 99.50 1 N A 86.8 14.7 0.0 0.0 0.0 57.6 5.3 -1.8 0.0 0.0 26.3 0.0 2.7 11.3

141 912534.80 5022883.72 99.50 1 E A -33.2 14.7 0.0 0.0 0.0 57.6 5.3 -1.8 0.0 0.0 26.3 0.0 2.7 -108.7

145 912521.60 5022883.24 99.50 1 D A 86.8 4.9 0.0 0.0 0.0 58.4 5.7 -2.0 0.0 0.0 26.5 0.0 2.8 0.3

145 912521.60 5022883.24 99.50 1 N A 86.8 4.9 0.0 0.0 0.0 58.4 5.7 -2.0 0.0 0.0 26.5 0.0 2.8 0.3

145 912521.60 5022883.24 99.50 1 E A -33.2 4.9 0.0 0.0 0.0 58.4 5.7 -2.0 0.0 0.0 26.5 0.0 2.8 -119.7

148 912529.55 5022883.53 99.50 1 D A 86.8 11.1 0.0 0.0 0.0 58.2 5.5 -1.9 0.0 0.0 26.4 0.0 2.8 6.9

148 912529.55 5022883.53 99.50 1 N A 86.8 11.1 0.0 0.0 0.0 58.2 5.5 -1.9 0.0 0.0 26.4 0.0 2.8 6.9

148 912529.55 5022883.53 99.50 1 E A -33.2 11.1 0.0 0.0 0.0 58.2 5.5 -1.9 0.0 0.0 26.4 0.0 2.8 -113.1

156 912251.22 5022561.80 112.98 0 D A 86.8 21.0 0.0 0.0 0.0 64.6 8.6 -2.5 0.0 0.0 0.0 0.0 0.0 37.1

156 912251.22 5022561.80 112.98 0 N A 86.8 21.0 0.0 0.0 0.0 64.6 8.6 -2.5 0.0 0.0 0.0 0.0 0.0 37.1

156 912251.22 5022561.80 112.98 0 E A -33.2 21.0 0.0 0.0 0.0 64.6 8.6 -2.5 0.0 0.0 0.0 0.0 0.0 -82.9

160 912490.18 5022915.83 99.50 0 D A 86.8 15.6 0.0 0.0 0.0 58.9 5.8 -2.3 0.0 0.0 7.0 0.0 0.0 32.9

160 912490.18 5022915.83 99.50 0 N A 86.8 15.6 0.0 0.0 0.0 58.9 5.8 -2.3 0.0 0.0 7.0 0.0 0.0 32.9

160 912490.18 5022915.83 99.50 0 E A -33.2 15.6 0.0 0.0 0.0 58.9 5.8 -2.3 0.0 0.0 7.0 0.0 0.0 -87.1

171 912481.79 5022927.69 99.50 1 D A 86.8 8.8 0.0 0.0 0.0 59.9 6.3 -2.6 0.0 0.0 26.8 0.0 3.0 2.1

171 912481.79 5022927.69 99.50 1 N A 86.8 8.8 0.0 0.0 0.0 59.9 6.3 -2.6 0.0 0.0 26.8 0.0 3.0 2.1

171 912481.79 5022927.69 99.50 1 E A -33.2 8.8 0.0 0.0 0.0 59.9 6.3 -2.6 0.0 0.0 26.8 0.0 3.0 -117.9

174 912492.37 5022912.73 99.50 1 D A 86.8 14.6 0.0 0.0 0.0 59.4 6.1 -2.4 0.0 0.0 26.7 0.0 2.9 8.7

174 912492.37 5022912.73 99.50 1 N A 86.8 14.6 0.0 0.0 0.0 59.4 6.1 -2.4 0.0 0.0 26.7 0.0 2.9 8.7

174 912492.37 5022912.73 99.50 1 E A -33.2 14.6 0.0 0.0 0.0 59.4 6.1 -2.4 0.0 0.0 26.7 0.0 2.9 -111.3

179 912510.41 5022892.03 99.50 0 D A 86.8 14.2 0.0 0.0 0.0 57.7 5.4 -1.9 0.0 0.0 6.7 0.0 0.0 33.0

179 912510.41 5022892.03 99.50 0 N A 86.8 14.2 0.0 0.0 0.0 57.7 5.4 -1.9 0.0 0.0 6.7 0.0 0.0 33.0

179 912510.41 5022892.03 99.50 0 E A -33.2 14.2 0.0 0.0 0.0 57.7 5.4 -1.9 0.0 0.0 6.7 0.0 0.0 -87.0

184 912510.41 5022892.03 99.50 1 D A 86.8 14.2 0.0 0.0 0.0 58.5 5.7 -2.1 0.0 0.0 26.5 0.0 2.8 9.4

184 912510.41 5022892.03 99.50 1 N A 86.8 14.2 0.0 0.0 0.0 58.5 5.7 -2.1 0.0 0.0 26.5 0.0 2.8 9.4

184 912510.41 5022892.03 99.50 1 E A -33.2 14.2 0.0 0.0 0.0 58.5 5.7 -2.1 0.0 0.0 26.5 0.0 2.8 -110.6

186 912505.65 5022896.39 99.50 1 D A 86.8 3.4 0.0 0.0 0.0 59.1 5.9 -2.2 0.0 0.0 26.6 0.0 2.9 -2.2

186 912505.65 5022896.39 99.50 1 N A 86.8 3.4 0.0 0.0 0.0 59.1 5.9 -2.2 0.0 0.0 26.6 0.0 2.9 -2.2

186 912505.65 5022896.39 99.50 1 E A -33.2 3.4 0.0 0.0 0.0 59.1 5.9 -2.2 0.0 0.0 26.6 0.0 2.9 -122.2

188 912512.07 5022890.50 99.50 1 D A 86.8 11.8 0.0 0.0 0.0 58.8 5.8 -2.2 0.0 0.0 26.5 0.0 2.9 6.7

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Brazeau Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''BrTrkC1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

188 912512.07 5022890.50 99.50 1 N A 86.8 11.8 0.0 0.0 0.0 58.8 5.8 -2.2 0.0 0.0 26.5 0.0 2.9 6.7

188 912512.07 5022890.50 99.50 1 E A -33.2 11.8 0.0 0.0 0.0 58.8 5.8 -2.2 0.0 0.0 26.5 0.0 2.9 -113.3

191 912518.88 5022884.27 99.50 1 D A 86.8 5.1 0.0 0.0 0.0 58.5 5.7 -2.0 0.0 0.0 26.5 0.0 2.8 0.3

191 912518.88 5022884.27 99.50 1 N A 86.8 5.1 0.0 0.0 0.0 58.5 5.7 -2.0 0.0 0.0 26.5 0.0 2.8 0.3

191 912518.88 5022884.27 99.50 1 E A -33.2 5.1 0.0 0.0 0.0 58.5 5.7 -2.0 0.0 0.0 26.5 0.0 2.8 -119.7

193 912462.09 5022932.23 99.50 0 D A 86.8 15.5 0.0 0.0 0.0 59.9 6.3 -2.5 0.0 0.0 0.0 0.0 0.0 38.5

193 912462.09 5022932.23 99.50 0 N A 86.8 15.5 0.0 0.0 0.0 59.9 6.3 -2.5 0.0 0.0 0.0 0.0 0.0 38.5

193 912462.09 5022932.23 99.50 0 E A -33.2 15.5 0.0 0.0 0.0 59.9 6.3 -2.5 0.0 0.0 0.0 0.0 0.0 -81.5

204 912458.11 5022932.56 99.50 1 D A 86.8 14.3 0.0 0.0 0.0 60.6 6.6 -2.7 0.0 0.0 26.9 0.0 3.1 6.6

204 912458.11 5022932.56 99.50 1 N A 86.8 14.3 0.0 0.0 0.0 60.6 6.6 -2.7 0.0 0.0 26.9 0.0 3.1 6.6

204 912458.11 5022932.56 99.50 1 E A -33.2 14.3 0.0 0.0 0.0 60.6 6.6 -2.7 0.0 0.0 26.9 0.0 3.1 -113.4

207 912475.63 5022931.11 99.50 1 D A 86.8 9.0 0.0 0.0 0.0 60.2 6.4 -2.6 0.0 0.0 26.8 0.0 3.0 2.0

207 912475.63 5022931.11 99.50 1 N A 86.8 9.0 0.0 0.0 0.0 60.2 6.4 -2.6 0.0 0.0 26.8 0.0 3.0 2.0

207 912475.63 5022931.11 99.50 1 E A -33.2 9.0 0.0 0.0 0.0 60.2 6.4 -2.6 0.0 0.0 26.8 0.0 3.0 -118.0

247 912429.66 5022921.63 99.50 0 D A 86.8 15.8 0.0 0.0 0.0 60.6 6.6 -2.6 0.0 0.0 0.0 0.0 0.0 38.0

247 912429.66 5022921.63 99.50 0 N A 86.8 15.8 0.0 0.0 0.0 60.6 6.6 -2.6 0.0 0.0 0.0 0.0 0.0 38.0

247 912429.66 5022921.63 99.50 0 E A -33.2 15.8 0.0 0.0 0.0 60.6 6.6 -2.6 0.0 0.0 0.0 0.0 0.0 -82.0

264 912417.28 5022911.63 99.50 1 D A 86.8 8.1 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -0.7

264 912417.28 5022911.63 99.50 1 N A 86.8 8.1 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -0.7

264 912417.28 5022911.63 99.50 1 E A -33.2 8.1 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -120.7

267 912432.19 5022923.68 99.50 1 D A 86.8 15.0 0.0 0.0 0.0 61.2 6.9 -2.8 0.0 0.0 26.9 0.0 3.1 6.5

267 912432.19 5022923.68 99.50 1 N A 86.8 15.0 0.0 0.0 0.0 61.2 6.9 -2.8 0.0 0.0 26.9 0.0 3.1 6.5

267 912432.19 5022923.68 99.50 1 E A -33.2 15.0 0.0 0.0 0.0 61.2 6.9 -2.8 0.0 0.0 26.9 0.0 3.1 -113.5

271 912418.43 5022912.56 99.50 1 D A 86.8 9.8 0.0 0.0 0.0 61.7 7.1 -2.9 0.0 0.0 26.9 0.0 3.2 0.5

271 912418.43 5022912.56 99.50 1 N A 86.8 9.8 0.0 0.0 0.0 61.7 7.1 -2.9 0.0 0.0 26.9 0.0 3.2 0.5

271 912418.43 5022912.56 99.50 1 E A -33.2 9.8 0.0 0.0 0.0 61.7 7.1 -2.9 0.0 0.0 26.9 0.0 3.2 -119.5

275 912424.59 5022917.54 99.50 1 D A 86.8 8.1 0.0 0.0 0.0 61.6 7.1 -2.9 0.0 0.0 26.9 0.0 3.2 -1.0

275 912424.59 5022917.54 99.50 1 N A 86.8 8.1 0.0 0.0 0.0 61.6 7.1 -2.9 0.0 0.0 26.9 0.0 3.2 -1.0

275 912424.59 5022917.54 99.50 1 E A -33.2 8.1 0.0 0.0 0.0 61.6 7.1 -2.9 0.0 0.0 26.9 0.0 3.2 -121.0

277 912430.43 5022922.26 99.50 1 D A 86.8 9.4 0.0 0.0 0.0 61.5 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 0.4

277 912430.43 5022922.26 99.50 1 N A 86.8 9.4 0.0 0.0 0.0 61.5 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 0.4

277 912430.43 5022922.26 99.50 1 E A -33.2 9.4 0.0 0.0 0.0 61.5 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -119.6

279 912434.22 5022925.32 99.50 1 D A 86.8 0.5 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -8.3

279 912434.22 5022925.32 99.50 1 N A 86.8 0.5 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -8.3

279 912434.22 5022925.32 99.50 1 E A -33.2 0.5 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -128.3

282 912427.84 5022744.68 99.87 0 D A 86.8 14.5 0.0 0.0 0.0 59.3 6.0 -0.4 0.0 0.0 8.5 0.0 0.0 27.8

282 912427.84 5022744.68 99.87 0 N A 86.8 14.5 0.0 0.0 0.0 59.3 6.0 -0.4 0.0 0.0 8.5 0.0 0.0 27.8

282 912427.84 5022744.68 99.87 0 E A -33.2 14.5 0.0 0.0 0.0 59.3 6.0 -0.4 0.0 0.0 8.5 0.0 0.0 -92.2

287 912144.36 5022493.45 110.37 0 D A 86.8 21.1 0.0 0.0 0.0 66.7 9.7 -3.0 0.0 0.0 7.7 0.0 0.0 26.7

287 912144.36 5022493.45 110.37 0 N A 86.8 21.1 0.0 0.0 0.0 66.7 9.7 -3.0 0.0 0.0 7.7 0.0 0.0 26.7

287 912144.36 5022493.45 110.37 0 E A -33.2 21.1 0.0 0.0 0.0 66.7 9.7 -3.0 0.0 0.0 7.7 0.0 0.0 -93.3

290 912420.49 5022718.72 103.14 0 D A 86.8 14.2 0.0 0.0 0.0 59.6 6.2 -0.2 0.0 0.0 7.4 0.0 0.0 28.0

290 912420.49 5022718.72 103.14 0 N A 86.8 14.2 0.0 0.0 0.0 59.6 6.2 -0.2 0.0 0.0 7.4 0.0 0.0 28.0

290 912420.49 5022718.72 103.14 0 E A -33.2 14.2 0.0 0.0 0.0 59.6 6.2 -0.2 0.0 0.0 7.4 0.0 0.0 -92.0

292 912437.74 5022784.09 99.50 0 D A 86.8 13.3 0.0 0.0 0.0 59.0 5.9 -1.2 0.0 0.0 9.2 0.0 0.0 27.2

292 912437.74 5022784.09 99.50 0 N A 86.8 13.3 0.0 0.0 0.0 59.0 5.9 -1.2 0.0 0.0 9.2 0.0 0.0 27.2

292 912437.74 5022784.09 99.50 0 E A -33.2 13.3 0.0 0.0 0.0 59.0 5.9 -1.2 0.0 0.0 9.2 0.0 0.0 -92.8

297 912439.17 5022804.61 99.50 0 D A 86.8 12.9 0.0 0.0 0.0 59.0 5.9 -1.6 0.0 0.0 7.8 0.0 0.0 28.6

297 912439.17 5022804.61 99.50 0 N A 86.8 12.9 0.0 0.0 0.0 59.0 5.9 -1.6 0.0 0.0 7.8 0.0 0.0 28.6

297 912439.17 5022804.61 99.50 0 E A -33.2 12.9 0.0 0.0 0.0 59.0 5.9 -1.6 0.0 0.0 7.8 0.0 0.0 -91.4

309 912439.09 5022808.84 99.50 1 D A 86.8 7.2 0.0 0.0 0.0 61.5 7.0 -2.3 0.0 0.0 26.5 0.0 3.1 -1.9

309 912439.09 5022808.84 99.50 1 N A 86.8 7.2 0.0 0.0 0.0 61.5 7.0 -2.3 0.0 0.0 26.5 0.0 3.1 -1.9

309 912439.09 5022808.84 99.50 1 E A -33.2 7.2 0.0 0.0 0.0 61.5 7.0 -2.3 0.0 0.0 26.5 0.0 3.1 -121.9

314 912406.43 5022677.64 112.04 0 D A 86.8 13.6 0.0 0.0 0.0 60.4 6.5 -0.5 0.0 0.0 0.0 0.0 0.0 34.1

314 912406.43 5022677.64 112.04 0 N A 86.8 13.6 0.0 0.0 0.0 60.4 6.5 -0.5 0.0 0.0 0.0 0.0 0.0 34.1

314 912406.43 5022677.64 112.04 0 E A -33.2 13.6 0.0 0.0 0.0 60.4 6.5 -0.5 0.0 0.0 0.0 0.0 0.0 -85.9

320 912414.15 5022697.08 107.96 0 D A 86.8 12.9 0.0 0.0 0.0 60.0 6.3 -0.3 0.0 0.0 5.1 0.0 0.0 28.6

320 912414.15 5022697.08 107.96 0 N A 86.8 12.9 0.0 0.0 0.0 60.0 6.3 -0.3 0.0 0.0 5.1 0.0 0.0 28.6

320 912414.15 5022697.08 107.96 0 E A -33.2 12.9 0.0 0.0 0.0 60.0 6.3 -0.3 0.0 0.0 5.1 0.0 0.0 -91.4

330 912433.97 5022765.78 99.50 0 D A 86.8 12.0 0.0 0.0 0.0 59.1 5.9 -0.8 0.0 0.0 10.8 0.0 0.0 23.8

330 912433.97 5022765.78 99.50 0 N A 86.8 12.0 0.0 0.0 0.0 59.1 5.9 -0.8 0.0 0.0 10.8 0.0 0.0 23.8

330 912433.97 5022765.78 99.50 0 E A -33.2 12.0 0.0 0.0 0.0 59.1 5.9 -0.8 0.0 0.0 10.8 0.0 0.0 -96.2

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Brazeau Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''BrTrkC1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

333 912394.38 5022658.60 114.90 0 D A 86.8 13.6 0.0 0.0 0.0 60.9 6.7 -1.0 0.0 0.0 0.0 0.0 0.0 33.8

333 912394.38 5022658.60 114.90 0 N A 86.8 13.6 0.0 0.0 0.0 60.9 6.7 -1.0 0.0 0.0 0.0 0.0 0.0 33.8

333 912394.38 5022658.60 114.90 0 E A -33.2 13.6 0.0 0.0 0.0 60.9 6.7 -1.0 0.0 0.0 0.0 0.0 0.0 -86.2

334 911973.77 5022377.21 108.04 0 D A 86.8 21.2 0.0 0.0 0.0 69.2 11.1 -3.3 0.0 0.0 0.0 0.0 0.0 31.1

334 911973.77 5022377.21 108.04 0 N A 86.8 21.2 0.0 0.0 0.0 69.2 11.1 -3.3 0.0 0.0 0.0 0.0 0.0 31.1

334 911973.77 5022377.21 108.04 0 E A -33.2 21.2 0.0 0.0 0.0 69.2 11.1 -3.3 0.0 0.0 0.0 0.0 0.0 -88.9

343 912413.51 5022899.20 99.50 0 D A 86.8 13.2 0.0 0.0 0.0 60.7 6.6 -2.5 0.0 0.0 7.3 0.0 0.0 27.9

343 912413.51 5022899.20 99.50 0 N A 86.8 13.2 0.0 0.0 0.0 60.7 6.6 -2.5 0.0 0.0 7.3 0.0 0.0 27.9

343 912413.51 5022899.20 99.50 0 E A -33.2 13.2 0.0 0.0 0.0 60.7 6.6 -2.5 0.0 0.0 7.3 0.0 0.0 -92.1

348 912414.64 5022908.68 99.50 1 D A 86.8 2.6 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -6.3

348 912414.64 5022908.68 99.50 1 N A 86.8 2.6 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -6.3

348 912414.64 5022908.68 99.50 1 E A -33.2 2.6 0.0 0.0 0.0 61.4 7.0 -2.8 0.0 0.0 26.9 0.0 3.2 -126.3

349 912413.51 5022899.20 99.50 1 D A 86.8 13.2 0.0 0.0 0.0 61.7 7.1 -2.8 0.0 0.0 26.9 0.0 3.2 3.9

349 912413.51 5022899.20 99.50 1 N A 86.8 13.2 0.0 0.0 0.0 61.7 7.1 -2.8 0.0 0.0 26.9 0.0 3.2 3.9

349 912413.51 5022899.20 99.50 1 E A -33.2 13.2 0.0 0.0 0.0 61.7 7.1 -2.8 0.0 0.0 26.9 0.0 3.2 -116.1

371 912412.69 5022892.30 99.50 1 D A 86.8 8.5 0.0 0.0 0.0 62.0 7.3 -2.8 0.0 0.0 26.9 0.0 3.2 -1.3

371 912412.69 5022892.30 99.50 1 N A 86.8 8.5 0.0 0.0 0.0 62.0 7.3 -2.8 0.0 0.0 26.9 0.0 3.2 -1.3

371 912412.69 5022892.30 99.50 1 E A -33.2 8.5 0.0 0.0 0.0 62.0 7.3 -2.8 0.0 0.0 26.9 0.0 3.2 -121.3

378 912413.55 5022899.47 99.50 1 D A 86.8 8.7 0.0 0.0 0.0 62.0 7.3 -2.9 0.0 0.0 26.9 0.0 3.2 -1.0

378 912413.55 5022899.47 99.50 1 N A 86.8 8.7 0.0 0.0 0.0 62.0 7.3 -2.9 0.0 0.0 26.9 0.0 3.2 -1.0

378 912413.55 5022899.47 99.50 1 E A -33.2 8.7 0.0 0.0 0.0 62.0 7.3 -2.9 0.0 0.0 26.9 0.0 3.2 -121.0

385 912437.23 5022820.62 99.50 0 D A 86.8 11.1 0.0 0.0 0.0 59.2 6.0 -1.8 0.0 0.0 7.0 0.0 0.0 27.4

385 912437.23 5022820.62 99.50 0 N A 86.8 11.1 0.0 0.0 0.0 59.2 6.0 -1.8 0.0 0.0 7.0 0.0 0.0 27.4

385 912437.23 5022820.62 99.50 0 E A -33.2 11.1 0.0 0.0 0.0 59.2 6.0 -1.8 0.0 0.0 7.0 0.0 0.0 -92.6

391 912435.52 5022826.58 99.50 1 D A 86.8 -4.1 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -12.7

391 912435.52 5022826.58 99.50 1 N A 86.8 -4.1 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -12.7

391 912435.52 5022826.58 99.50 1 E A -33.2 -4.1 0.0 0.0 0.0 61.2 6.9 -2.4 0.0 0.0 26.6 0.0 3.1 -132.7

402 912060.11 5022435.94 109.02 0 D A 86.8 18.8 0.0 0.0 0.0 68.0 10.4 -3.2 0.0 0.0 8.0 0.0 0.0 22.4

402 912060.11 5022435.94 109.02 0 N A 86.8 18.8 0.0 0.0 0.0 68.0 10.4 -3.2 0.0 0.0 8.0 0.0 0.0 22.4

402 912060.11 5022435.94 109.02 0 E A -33.2 18.8 0.0 0.0 0.0 68.0 10.4 -3.2 0.0 0.0 8.0 0.0 0.0 -97.6

407 911914.05 5022335.69 107.50 0 D A 86.8 11.3 0.0 0.0 0.0 69.9 11.5 -3.4 0.0 0.0 0.0 0.0 0.0 20.0

407 911914.05 5022335.69 107.50 0 N A 86.8 11.3 0.0 0.0 0.0 69.9 11.5 -3.4 0.0 0.0 0.0 0.0 0.0 20.0

407 911914.05 5022335.69 107.50 0 E A -33.2 11.3 0.0 0.0 0.0 69.9 11.5 -3.4 0.0 0.0 0.0 0.0 0.0 -100.0

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Brazeau Pit, Mitigated)

   Receiver
   Name: R08
   ID: R08
   X: 912686.47 m
   Y: 5022765.42 m
   Z: 115.28 m

Point Source, ISO 9613, Name: ''Processing Plant'', ID: ''BrCVS_C1_unmit''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

55 912566.43 5022897.59 100.50 0 D A 122.5 0.0 0.0 0.0 0.0 56.1 1.9 -1.2 0.0 0.0 17.4 0.0 0.0 48.3

55 912566.43 5022897.59 100.50 0 N A 122.5 0.0 -188.0 0.0 0.0 56.1 1.9 -1.2 0.0 0.0 17.4 0.0 0.0 -139.7

55 912566.43 5022897.59 100.50 0 E A 122.5 0.0 -188.0 0.0 0.0 56.1 1.9 -1.2 0.0 0.0 17.4 0.0 0.0 -139.7

Point Source, ISO 9613, Name: ''Excavator'', ID: ''BrEXC_C1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

62 912642.72 5022888.94 100.00 0 D A 111.1 0.0 0.0 0.0 0.0 53.4 0.7 0.0 0.0 0.0 23.6 0.0 0.0 33.3

62 912642.72 5022888.94 100.00 0 N A 111.1 0.0 0.0 0.0 0.0 53.4 0.7 0.0 0.0 0.0 23.6 0.0 0.0 33.3

62 912642.72 5022888.94 100.00 0 E A 111.1 0.0 -188.0 0.0 0.0 53.4 0.7 0.0 0.0 0.0 23.6 0.0 0.0 -154.7

Point Source, ISO 9613, Name: ''Front-end Loader'', ID: ''BrFEL_C1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

75 912636.73 5022880.26 99.50 0 D A 106.4 0.0 0.0 0.0 0.0 53.0 0.9 1.2 0.0 0.0 20.3 0.0 0.0 31.0

75 912636.73 5022880.26 99.50 0 N A 106.4 0.0 0.0 0.0 0.0 53.0 0.9 1.2 0.0 0.0 20.3 0.0 0.0 31.0

75 912636.73 5022880.26 99.50 0 E A 106.4 0.0 -188.0 0.0 0.0 53.0 0.9 1.2 0.0 0.0 20.3 0.0 0.0 -157.0

Point Source, ISO 9613, Name: ''Two Front-end Loaders'', ID: ''BrFEL_C1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

83 912558.76 5022902.49 99.50 0 D A 109.4 0.0 0.0 0.0 0.0 56.5 1.2 -1.1 0.0 0.0 13.9 0.0 0.0 39.0

83 912558.76 5022902.49 99.50 0 N A 109.4 0.0 0.0 0.0 0.0 56.5 1.2 -1.1 0.0 0.0 13.9 0.0 0.0 39.0

83 912558.76 5022902.49 99.50 0 E A 109.4 0.0 -188.0 0.0 0.0 56.5 1.2 -1.1 0.0 0.0 13.9 0.0 0.0 -149.0

Point Source, ISO 9613, Name: ''Additional Screens'', ID: ''BrSCR_C1_unmit''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

102 912568.83 5022888.17 100.50 0 D A 109.5 0.0 0.0 0.0 0.0 55.6 1.1 -1.0 0.0 0.0 15.6 0.0 0.0 38.1

102 912568.83 5022888.17 100.50 0 N A 109.5 0.0 -188.0 0.0 0.0 55.6 1.1 -1.0 0.0 0.0 15.6 0.0 0.0 -149.9

102 912568.83 5022888.17 100.50 0 E A 109.5 0.0 -188.0 0.0 0.0 55.6 1.1 -1.0 0.0 0.0 15.6 0.0 0.0 -149.9

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''BrTrkC1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

109 912433.60 5022831.75 99.50 0 D A 86.8 10.3 0.0 0.0 0.0 59.4 6.1 -1.9 0.0 0.0 14.5 0.0 0.0 19.0

109 912433.60 5022831.75 99.50 0 N A 86.8 10.3 0.0 0.0 0.0 59.4 6.1 -1.9 0.0 0.0 14.5 0.0 0.0 19.0

109 912433.60 5022831.75 99.50 0 E A -33.2 10.3 0.0 0.0 0.0 59.4 6.1 -1.9 0.0 0.0 14.5 0.0 0.0 -101.0

117 912431.47 5022837.45 99.50 0 D A 86.8 1.9 0.0 0.0 0.0 59.5 6.1 -2.0 0.0 0.0 18.4 0.0 0.0 6.6

117 912431.47 5022837.45 99.50 0 N A 86.8 1.9 0.0 0.0 0.0 59.5 6.1 -2.0 0.0 0.0 18.4 0.0 0.0 6.6

117 912431.47 5022837.45 99.50 0 E A -33.2 1.9 0.0 0.0 0.0 59.5 6.1 -2.0 0.0 0.0 18.4 0.0 0.0 -113.4

121 912421.74 5022863.49 99.50 0 D A 86.8 17.3 0.0 0.0 0.0 60.0 6.3 -2.2 0.0 0.0 18.1 0.0 0.0 21.8

121 912421.74 5022863.49 99.50 0 N A 86.8 17.3 0.0 0.0 0.0 60.0 6.3 -2.2 0.0 0.0 18.1 0.0 0.0 21.8

121 912421.74 5022863.49 99.50 0 E A -33.2 17.3 0.0 0.0 0.0 60.0 6.3 -2.2 0.0 0.0 18.1 0.0 0.0 -98.2

128 912346.01 5022622.36 115.15 0 D A 86.8 20.0 0.0 0.0 0.0 62.3 7.4 -1.0 0.0 0.0 5.8 0.0 0.0 32.1

128 912346.01 5022622.36 115.15 0 N A 86.8 20.0 0.0 0.0 0.0 62.3 7.4 -1.0 0.0 0.0 5.8 0.0 0.0 32.1

128 912346.01 5022622.36 115.15 0 E A -33.2 20.0 0.0 0.0 0.0 62.3 7.4 -1.0 0.0 0.0 5.8 0.0 0.0 -87.9

149 912534.80 5022883.72 99.50 0 D A 86.8 14.7 0.0 0.0 0.0 56.7 5.0 -1.7 0.0 0.0 20.2 0.0 0.0 21.3

149 912534.80 5022883.72 99.50 0 N A 86.8 14.7 0.0 0.0 0.0 56.7 5.0 -1.7 0.0 0.0 20.2 0.0 0.0 21.3

149 912534.80 5022883.72 99.50 0 E A -33.2 14.7 0.0 0.0 0.0 56.7 5.0 -1.7 0.0 0.0 20.2 0.0 0.0 -98.7

159 912251.22 5022561.80 112.98 0 D A 86.8 21.0 0.0 0.0 0.0 64.6 8.6 -1.5 0.0 0.0 6.2 0.0 0.0 29.8

159 912251.22 5022561.80 112.98 0 N A 86.8 21.0 0.0 0.0 0.0 64.6 8.6 -1.5 0.0 0.0 6.2 0.0 0.0 29.8

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Brazeau Pit, Mitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''BrTrkC1''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

159 912251.22 5022561.80 112.98 0 E A -33.2 21.0 0.0 0.0 0.0 64.6 8.6 -1.5 0.0 0.0 6.2 0.0 0.0 -90.2

162 912490.18 5022915.83 99.50 0 D A 86.8 15.6 0.0 0.0 0.0 58.9 5.8 -2.3 0.0 0.0 19.1 0.0 0.0 20.9

162 912490.18 5022915.83 99.50 0 N A 86.8 15.6 0.0 0.0 0.0 58.9 5.8 -2.3 0.0 0.0 19.1 0.0 0.0 20.9

162 912490.18 5022915.83 99.50 0 E A -33.2 15.6 0.0 0.0 0.0 58.9 5.8 -2.3 0.0 0.0 19.1 0.0 0.0 -99.1

167 912510.41 5022892.03 99.50 0 D A 86.8 14.2 0.0 0.0 0.0 57.7 5.4 -1.9 0.0 0.0 19.6 0.0 0.0 20.1

167 912510.41 5022892.03 99.50 0 N A 86.8 14.2 0.0 0.0 0.0 57.7 5.4 -1.9 0.0 0.0 19.6 0.0 0.0 20.1

167 912510.41 5022892.03 99.50 0 E A -33.2 14.2 0.0 0.0 0.0 57.7 5.4 -1.9 0.0 0.0 19.6 0.0 0.0 -99.9

170 912462.09 5022932.23 99.50 0 D A 86.8 15.5 0.0 0.0 0.0 59.9 6.3 -2.5 0.0 0.0 18.4 0.0 0.0 20.1

170 912462.09 5022932.23 99.50 0 N A 86.8 15.5 0.0 0.0 0.0 59.9 6.3 -2.5 0.0 0.0 18.4 0.0 0.0 20.1

170 912462.09 5022932.23 99.50 0 E A -33.2 15.5 0.0 0.0 0.0 59.9 6.3 -2.5 0.0 0.0 18.4 0.0 0.0 -99.9

178 912429.66 5022921.63 99.50 0 D A 86.8 15.8 0.0 0.0 0.0 60.6 6.6 -2.6 0.0 0.0 17.8 0.0 0.0 20.2

178 912429.66 5022921.63 99.50 0 N A 86.8 15.8 0.0 0.0 0.0 60.6 6.6 -2.6 0.0 0.0 17.8 0.0 0.0 20.2

178 912429.66 5022921.63 99.50 0 E A -33.2 15.8 0.0 0.0 0.0 60.6 6.6 -2.6 0.0 0.0 17.8 0.0 0.0 -99.8

192 912427.84 5022744.68 99.87 0 D A 86.8 14.5 0.0 0.0 0.0 59.3 6.0 -0.4 0.0 0.0 17.6 0.0 0.0 18.6

192 912427.84 5022744.68 99.87 0 N A 86.8 14.5 0.0 0.0 0.0 59.3 6.0 -0.4 0.0 0.0 17.6 0.0 0.0 18.6

192 912427.84 5022744.68 99.87 0 E A -33.2 14.5 0.0 0.0 0.0 59.3 6.0 -0.4 0.0 0.0 17.6 0.0 0.0 -101.4

196 912144.36 5022493.45 110.37 0 D A 86.8 21.1 0.0 0.0 0.0 66.7 9.7 -1.7 0.0 0.0 6.5 0.0 0.0 26.7

196 912144.36 5022493.45 110.37 0 N A 86.8 21.1 0.0 0.0 0.0 66.7 9.7 -1.7 0.0 0.0 6.5 0.0 0.0 26.7

196 912144.36 5022493.45 110.37 0 E A -33.2 21.1 0.0 0.0 0.0 66.7 9.7 -1.7 0.0 0.0 6.5 0.0 0.0 -93.3

198 912420.49 5022718.72 103.14 0 D A 86.8 14.2 0.0 0.0 0.0 59.6 6.2 -0.2 0.0 0.0 16.1 0.0 0.0 19.3

198 912420.49 5022718.72 103.14 0 N A 86.8 14.2 0.0 0.0 0.0 59.6 6.2 -0.2 0.0 0.0 16.1 0.0 0.0 19.3

198 912420.49 5022718.72 103.14 0 E A -33.2 14.2 0.0 0.0 0.0 59.6 6.2 -0.2 0.0 0.0 16.1 0.0 0.0 -100.7

200 912437.74 5022784.09 99.50 0 D A 86.8 13.3 0.0 0.0 0.0 59.0 5.9 -1.2 0.0 0.0 14.2 0.0 0.0 22.3

200 912437.74 5022784.09 99.50 0 N A 86.8 13.3 0.0 0.0 0.0 59.0 5.9 -1.2 0.0 0.0 14.2 0.0 0.0 22.3

200 912437.74 5022784.09 99.50 0 E A -33.2 13.3 0.0 0.0 0.0 59.0 5.9 -1.2 0.0 0.0 14.2 0.0 0.0 -97.7

220 912439.17 5022804.61 99.50 0 D A 86.8 12.9 0.0 0.0 0.0 59.0 5.9 -1.6 0.0 0.0 14.7 0.0 0.0 21.7

220 912439.17 5022804.61 99.50 0 N A 86.8 12.9 0.0 0.0 0.0 59.0 5.9 -1.6 0.0 0.0 14.7 0.0 0.0 21.7

220 912439.17 5022804.61 99.50 0 E A -33.2 12.9 0.0 0.0 0.0 59.0 5.9 -1.6 0.0 0.0 14.7 0.0 0.0 -98.3

224 912406.43 5022677.64 112.04 0 D A 86.8 13.6 0.0 0.0 0.0 60.4 6.5 -0.5 0.0 0.0 5.8 0.0 0.0 28.2

224 912406.43 5022677.64 112.04 0 N A 86.8 13.6 0.0 0.0 0.0 60.4 6.5 -0.5 0.0 0.0 5.8 0.0 0.0 28.2

224 912406.43 5022677.64 112.04 0 E A -33.2 13.6 0.0 0.0 0.0 60.4 6.5 -0.5 0.0 0.0 5.8 0.0 0.0 -91.8

227 912414.15 5022697.08 107.96 0 D A 86.8 12.9 0.0 0.0 0.0 60.0 6.3 -0.3 0.0 0.0 12.4 0.0 0.0 21.3

227 912414.15 5022697.08 107.96 0 N A 86.8 12.9 0.0 0.0 0.0 60.0 6.3 -0.3 0.0 0.0 12.4 0.0 0.0 21.3

227 912414.15 5022697.08 107.96 0 E A -33.2 12.9 0.0 0.0 0.0 60.0 6.3 -0.3 0.0 0.0 12.4 0.0 0.0 -98.7

231 912433.97 5022765.78 99.50 0 D A 86.8 12.0 0.0 0.0 0.0 59.1 5.9 -0.8 0.0 0.0 18.2 0.0 0.0 16.4

231 912433.97 5022765.78 99.50 0 N A 86.8 12.0 0.0 0.0 0.0 59.1 5.9 -0.8 0.0 0.0 18.2 0.0 0.0 16.4

231 912433.97 5022765.78 99.50 0 E A -33.2 12.0 0.0 0.0 0.0 59.1 5.9 -0.8 0.0 0.0 18.2 0.0 0.0 -103.6

263 912394.38 5022658.60 114.90 0 D A 86.8 13.6 0.0 0.0 0.0 60.9 6.7 -1.0 0.0 0.0 5.9 0.0 0.0 27.9

263 912394.38 5022658.60 114.90 0 N A 86.8 13.6 0.0 0.0 0.0 60.9 6.7 -1.0 0.0 0.0 5.9 0.0 0.0 27.9

263 912394.38 5022658.60 114.90 0 E A -33.2 13.6 0.0 0.0 0.0 60.9 6.7 -1.0 0.0 0.0 5.9 0.0 0.0 -92.1

278 911973.77 5022377.21 108.04 0 D A 86.8 21.2 0.0 0.0 0.0 69.2 11.1 -2.4 0.0 0.0 7.2 0.0 0.0 22.9

278 911973.77 5022377.21 108.04 0 N A 86.8 21.2 0.0 0.0 0.0 69.2 11.1 -2.4 0.0 0.0 7.2 0.0 0.0 22.9

278 911973.77 5022377.21 108.04 0 E A -33.2 21.2 0.0 0.0 0.0 69.2 11.1 -2.4 0.0 0.0 7.2 0.0 0.0 -97.1

289 912413.51 5022899.20 99.50 0 D A 86.8 13.2 0.0 0.0 0.0 60.7 6.6 -2.5 0.0 0.0 17.7 0.0 0.0 17.5

289 912413.51 5022899.20 99.50 0 N A 86.8 13.2 0.0 0.0 0.0 60.7 6.6 -2.5 0.0 0.0 17.7 0.0 0.0 17.5

289 912413.51 5022899.20 99.50 0 E A -33.2 13.2 0.0 0.0 0.0 60.7 6.6 -2.5 0.0 0.0 17.7 0.0 0.0 -102.5

291 912437.23 5022820.62 99.50 0 D A 86.8 11.1 0.0 0.0 0.0 59.2 6.0 -1.8 0.0 0.0 14.7 0.0 0.0 19.8

291 912437.23 5022820.62 99.50 0 N A 86.8 11.1 0.0 0.0 0.0 59.2 6.0 -1.8 0.0 0.0 14.7 0.0 0.0 19.8

291 912437.23 5022820.62 99.50 0 E A -33.2 11.1 0.0 0.0 0.0 59.2 6.0 -1.8 0.0 0.0 14.7 0.0 0.0 -100.2

295 912060.11 5022435.94 109.02 0 D A 86.8 18.8 0.0 0.0 0.0 68.0 10.4 -2.1 0.0 0.0 6.9 0.0 0.0 22.4

295 912060.11 5022435.94 109.02 0 N A 86.8 18.8 0.0 0.0 0.0 68.0 10.4 -2.1 0.0 0.0 6.9 0.0 0.0 22.4

295 912060.11 5022435.94 109.02 0 E A -33.2 18.8 0.0 0.0 0.0 68.0 10.4 -2.1 0.0 0.0 6.9 0.0 0.0 -97.6

298 911914.05 5022335.69 107.50 0 D A 86.8 11.3 0.0 0.0 0.0 69.9 11.5 -2.6 0.0 0.0 7.3 0.0 0.0 11.8

298 911914.05 5022335.69 107.50 0 N A 86.8 11.3 0.0 0.0 0.0 69.9 11.5 -2.6 0.0 0.0 7.3 0.0 0.0 11.8

298 911914.05 5022335.69 107.50 0 E A -33.2 11.3 0.0 0.0 0.0 69.9 11.5 -2.6 0.0 0.0 7.3 0.0 0.0 -108.2

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Drummond Pit, Unmitigated)

   Receiver
   Name: R08
   ID: R08
   X: 912686.47 m
   Y: 5022765.42 m
   Z: 115.28 m

Point Source, ISO 9613, Name: ''Processing Plant'', ID: ''DrCVS_PRCS''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

8 912448.77 5023314.62 100.50 0 D A 122.5 0.0 0.0 0.0 0.0 66.5 4.3 -3.6 0.0 0.0 14.0 0.0 0.0 41.3

8 912448.77 5023314.62 100.50 0 N A 122.5 0.0 -188.0 0.0 0.0 66.5 4.3 -3.6 0.0 0.0 14.0 0.0 0.0 -146.7

8 912448.77 5023314.62 100.50 0 E A 122.5 0.0 -188.0 0.0 0.0 66.5 4.3 -3.6 0.0 0.0 14.0 0.0 0.0 -146.7

Point Source, ISO 9613, Name: ''Two Front-end Loaders'', ID: ''DrFEL_PRCS''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

33 912450.35 5023307.10 99.50 0 D A 109.4 0.0 0.0 0.0 0.0 66.4 2.3 -3.1 0.0 0.0 12.1 0.0 0.0 31.6

33 912450.35 5023307.10 99.50 0 N A 109.4 0.0 0.0 0.0 0.0 66.4 2.3 -3.1 0.0 0.0 12.1 0.0 0.0 31.6

33 912450.35 5023307.10 99.50 0 E A 109.4 0.0 -188.0 0.0 0.0 66.4 2.3 -3.1 0.0 0.0 12.1 0.0 0.0 -156.4

Point Source, ISO 9613, Name: ''Front-end Loader'', ID: ''DrFEL_TYP''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

140 912421.08 5023398.87 99.50 0 D A 106.4 0.0 0.0 0.0 0.0 67.7 2.5 -3.2 0.0 0.0 11.3 0.0 0.0 28.0

140 912421.08 5023398.87 99.50 0 N A 106.4 0.0 0.0 0.0 0.0 67.7 2.5 -3.2 0.0 0.0 11.3 0.0 0.0 28.0

140 912421.08 5023398.87 99.50 0 E A 106.4 0.0 -188.0 0.0 0.0 67.7 2.5 -3.2 0.0 0.0 11.3 0.0 0.0 -160.0

Point Source, ISO 9613, Name: ''Excavator'', ID: ''DrExc''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

251 912471.92 5023369.38 99.50 0 D A 101.9 0.0 0.0 0.0 0.0 67.1 3.0 -3.4 0.0 0.0 17.0 0.0 0.0 18.2

251 912471.92 5023369.38 99.50 0 N A 101.9 0.0 0.0 0.0 0.0 67.1 3.0 -3.4 0.0 0.0 17.0 0.0 0.0 18.2

251 912471.92 5023369.38 99.50 0 E A 101.9 0.0 -188.0 0.0 0.0 67.1 3.0 -3.4 0.0 0.0 17.0 0.0 0.0 -169.8

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''DrTrk''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

54 912148.62 5022985.31 108.50 0 D A 83.7 20.8 0.0 0.0 0.0 66.3 9.5 -3.4 0.0 0.0 0.0 0.0 0.0 32.2

54 912148.62 5022985.31 108.50 0 N A 83.7 20.8 0.0 0.0 0.0 66.3 9.5 -3.4 0.0 0.0 0.0 0.0 0.0 32.2

54 912148.62 5022985.31 108.50 0 E A -33.2 20.8 0.0 0.0 0.0 66.3 9.5 -3.4 0.0 0.0 0.0 0.0 0.0 -84.8

102 912191.47 5023013.38 108.50 1 D A 83.7 12.4 0.0 0.0 0.0 66.2 9.4 -3.7 0.0 0.0 26.7 0.0 4.0 -6.6

102 912191.47 5023013.38 108.50 1 N A 83.7 12.4 0.0 0.0 0.0 66.2 9.4 -3.7 0.0 0.0 26.7 0.0 4.0 -6.6

102 912191.47 5023013.38 108.50 1 E A -33.2 12.4 0.0 0.0 0.0 66.2 9.4 -3.7 0.0 0.0 26.7 0.0 4.0 -123.6

108 912177.48 5023004.22 108.50 1 D A 83.7 12.1 0.0 0.0 0.0 66.4 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -7.1

108 912177.48 5023004.22 108.50 1 N A 83.7 12.1 0.0 0.0 0.0 66.4 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -7.1

108 912177.48 5023004.22 108.50 1 E A -33.2 12.1 0.0 0.0 0.0 66.4 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -124.1

119 912192.70 5023014.19 108.50 1 D A 83.7 11.6 0.0 0.0 0.0 66.4 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -7.6

119 912192.70 5023014.19 108.50 1 N A 83.7 11.6 0.0 0.0 0.0 66.4 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -7.6

119 912192.70 5023014.19 108.50 1 E A -33.2 11.6 0.0 0.0 0.0 66.4 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -124.6

123 912181.65 5023006.95 108.50 1 D A 83.7 10.8 0.0 0.0 0.0 66.5 9.6 -3.7 0.0 0.0 26.7 0.0 4.0 -8.6

123 912181.65 5023006.95 108.50 1 N A 83.7 10.8 0.0 0.0 0.0 66.5 9.6 -3.7 0.0 0.0 26.7 0.0 4.0 -8.6

123 912181.65 5023006.95 108.50 1 E A -33.2 10.8 0.0 0.0 0.0 66.5 9.6 -3.7 0.0 0.0 26.7 0.0 4.0 -125.5

128 912140.90 5022980.25 108.50 1 D A 83.7 19.3 0.0 0.0 0.0 66.9 9.8 -3.7 0.0 0.0 26.7 0.0 4.1 -0.7

128 912140.90 5022980.25 108.50 1 N A 83.7 19.3 0.0 0.0 0.0 66.9 9.8 -3.7 0.0 0.0 26.7 0.0 4.1 -0.7

128 912140.90 5022980.25 108.50 1 E A -33.2 19.3 0.0 0.0 0.0 66.9 9.8 -3.7 0.0 0.0 26.7 0.0 4.1 -117.7

130 912101.88 5022954.68 108.50 1 D A 83.7 9.0 0.0 0.0 0.0 67.4 10.0 -3.7 0.0 0.0 26.6 0.0 4.2 -11.7

130 912101.88 5022954.68 108.50 1 N A 83.7 9.0 0.0 0.0 0.0 67.4 10.0 -3.7 0.0 0.0 26.6 0.0 4.2 -11.7

130 912101.88 5022954.68 108.50 1 E A -33.2 9.0 0.0 0.0 0.0 67.4 10.0 -3.7 0.0 0.0 26.6 0.0 4.2 -128.7

133 912128.82 5022972.33 108.50 1 D A 83.7 12.6 0.0 0.0 0.0 67.2 10.0 -3.7 0.0 0.0 26.6 0.0 6.9 -10.6

133 912128.82 5022972.33 108.50 1 N A 83.7 12.6 0.0 0.0 0.0 67.2 10.0 -3.7 0.0 0.0 26.6 0.0 6.9 -10.6

133 912128.82 5022972.33 108.50 1 E A -33.2 12.6 0.0 0.0 0.0 67.2 10.0 -3.7 0.0 0.0 26.6 0.0 6.9 -127.6

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Drummond Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''DrTrk''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

136 912109.87 5022959.92 108.50 1 D A 83.7 14.3 0.0 0.0 0.0 67.4 10.1 -3.8 0.0 0.0 26.6 0.0 7.0 -9.3

136 912109.87 5022959.92 108.50 1 N A 83.7 14.3 0.0 0.0 0.0 67.4 10.1 -3.8 0.0 0.0 26.6 0.0 7.0 -9.3

136 912109.87 5022959.92 108.50 1 E A -33.2 14.3 0.0 0.0 0.0 67.4 10.1 -3.8 0.0 0.0 26.6 0.0 7.0 -126.3

159 912231.64 5023042.42 109.49 0 D A 83.7 19.1 0.0 0.0 0.0 65.5 9.0 -3.5 0.0 0.0 0.0 0.0 0.0 31.8

159 912231.64 5023042.42 109.49 0 N A 83.7 19.1 0.0 0.0 0.0 65.5 9.0 -3.5 0.0 0.0 0.0 0.0 0.0 31.8

159 912231.64 5023042.42 109.49 0 E A -33.2 19.1 0.0 0.0 0.0 65.5 9.0 -3.5 0.0 0.0 0.0 0.0 0.0 -85.2

176 912256.21 5023060.55 110.23 1 D A 83.7 12.6 0.0 0.0 0.0 65.7 9.1 -3.6 0.0 0.0 26.8 0.0 3.9 -5.5

176 912256.21 5023060.55 110.23 1 N A 83.7 12.6 0.0 0.0 0.0 65.7 9.1 -3.6 0.0 0.0 26.8 0.0 3.9 -5.5

176 912256.21 5023060.55 110.23 1 E A -33.2 12.6 0.0 0.0 0.0 65.7 9.1 -3.6 0.0 0.0 26.8 0.0 3.9 -122.5

184 912223.83 5023036.66 109.25 1 D A 83.7 18.0 0.0 0.0 0.0 65.9 9.3 -3.6 0.0 0.0 26.8 0.0 3.9 -0.5

184 912223.83 5023036.66 109.25 1 N A 83.7 18.0 0.0 0.0 0.0 65.9 9.3 -3.6 0.0 0.0 26.8 0.0 3.9 -0.5

184 912223.83 5023036.66 109.25 1 E A -33.2 18.0 0.0 0.0 0.0 65.9 9.3 -3.6 0.0 0.0 26.8 0.0 3.9 -117.5

188 912200.95 5023019.79 108.57 1 D A 83.7 3.1 0.0 0.0 0.0 66.3 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -16.0

188 912200.95 5023019.79 108.57 1 N A 83.7 3.1 0.0 0.0 0.0 66.3 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -16.0

188 912200.95 5023019.79 108.57 1 E A -33.2 3.1 0.0 0.0 0.0 66.3 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -133.0

192 912199.41 5023018.65 108.52 1 D A 83.7 2.5 0.0 0.0 0.0 66.3 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -16.6

192 912199.41 5023018.65 108.52 1 N A 83.7 2.5 0.0 0.0 0.0 66.3 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -16.6

192 912199.41 5023018.65 108.52 1 E A -33.2 2.5 0.0 0.0 0.0 66.3 9.5 -3.7 0.0 0.0 26.7 0.0 4.0 -133.6

195 912055.26 5022922.89 108.11 0 D A 83.7 20.2 0.0 0.0 0.0 67.3 10.0 -3.4 0.0 0.0 0.0 0.0 0.0 30.1

195 912055.26 5022922.89 108.11 0 N A 83.7 20.2 0.0 0.0 0.0 67.3 10.0 -3.4 0.0 0.0 0.0 0.0 0.0 30.1

195 912055.26 5022922.89 108.11 0 E A -33.2 20.2 0.0 0.0 0.0 67.3 10.0 -3.4 0.0 0.0 0.0 0.0 0.0 -86.9

217 912064.63 5022929.31 108.19 1 D A 83.7 12.5 0.0 0.0 0.0 68.1 10.5 -3.8 0.0 0.0 26.5 0.0 7.3 -12.3

217 912064.63 5022929.31 108.19 1 N A 83.7 12.5 0.0 0.0 0.0 68.1 10.5 -3.8 0.0 0.0 26.5 0.0 7.3 -12.3

217 912064.63 5022929.31 108.19 1 E A -33.2 12.5 0.0 0.0 0.0 68.1 10.5 -3.8 0.0 0.0 26.5 0.0 7.3 -129.3

240 912086.83 5022944.48 108.39 1 D A 83.7 14.5 0.0 0.0 0.0 67.5 10.1 -3.8 0.0 0.0 26.6 0.0 4.2 -6.4

240 912086.83 5022944.48 108.39 1 N A 83.7 14.5 0.0 0.0 0.0 67.5 10.1 -3.8 0.0 0.0 26.6 0.0 4.2 -6.4

240 912086.83 5022944.48 108.39 1 E A -33.2 14.5 0.0 0.0 0.0 67.5 10.1 -3.8 0.0 0.0 26.6 0.0 4.2 -123.4

242 912063.73 5022928.69 108.18 1 D A 83.7 14.4 0.0 0.0 0.0 67.8 10.3 -3.8 0.0 0.0 26.6 0.0 4.2 -6.9

242 912063.73 5022928.69 108.18 1 N A 83.7 14.4 0.0 0.0 0.0 67.8 10.3 -3.8 0.0 0.0 26.6 0.0 4.2 -6.9

242 912063.73 5022928.69 108.18 1 E A -33.2 14.4 0.0 0.0 0.0 67.8 10.3 -3.8 0.0 0.0 26.6 0.0 4.2 -123.9

244 912094.56 5022949.77 108.46 1 D A 83.7 9.9 0.0 0.0 0.0 67.6 10.2 -3.8 0.0 0.0 26.6 0.0 7.1 -14.1

244 912094.56 5022949.77 108.46 1 N A 83.7 9.9 0.0 0.0 0.0 67.6 10.2 -3.8 0.0 0.0 26.6 0.0 7.1 -14.1

244 912094.56 5022949.77 108.46 1 E A -33.2 9.9 0.0 0.0 0.0 67.6 10.2 -3.8 0.0 0.0 26.6 0.0 7.1 -131.0

245 912079.17 5022939.25 108.32 1 D A 83.7 14.4 0.0 0.0 0.0 67.8 10.3 -3.8 0.0 0.0 26.6 0.0 7.1 -9.8

245 912079.17 5022939.25 108.32 1 N A 83.7 14.4 0.0 0.0 0.0 67.8 10.3 -3.8 0.0 0.0 26.6 0.0 7.1 -9.8

245 912079.17 5022939.25 108.32 1 E A -33.2 14.4 0.0 0.0 0.0 67.8 10.3 -3.8 0.0 0.0 26.6 0.0 7.1 -126.8

246 912054.84 5022922.61 108.10 1 D A 83.7 15.0 0.0 0.0 0.0 68.0 10.4 -3.8 0.0 0.0 26.5 0.0 4.3 -6.8

246 912054.84 5022922.61 108.10 1 N A 83.7 15.0 0.0 0.0 0.0 68.0 10.4 -3.8 0.0 0.0 26.5 0.0 4.3 -6.8

246 912054.84 5022922.61 108.10 1 E A -33.2 15.0 0.0 0.0 0.0 68.0 10.4 -3.8 0.0 0.0 26.5 0.0 4.3 -123.8

248 912026.92 5022903.52 107.85 1 D A 83.7 15.6 0.0 0.0 0.0 68.3 10.6 -3.8 0.0 0.0 26.5 0.0 4.4 -6.6

248 912026.92 5022903.52 107.85 1 N A 83.7 15.6 0.0 0.0 0.0 68.3 10.6 -3.8 0.0 0.0 26.5 0.0 4.4 -6.6

248 912026.92 5022903.52 107.85 1 E A -33.2 15.6 0.0 0.0 0.0 68.3 10.6 -3.8 0.0 0.0 26.5 0.0 4.4 -123.6

249 912291.23 5023085.04 110.49 0 D A 83.7 18.1 0.0 0.0 0.0 65.1 8.8 -3.6 0.0 0.0 0.0 0.0 0.0 31.5

249 912291.23 5023085.04 110.49 0 N A 83.7 18.1 0.0 0.0 0.0 65.1 8.8 -3.6 0.0 0.0 0.0 0.0 0.0 31.5

249 912291.23 5023085.04 110.49 0 E A -33.2 18.1 0.0 0.0 0.0 65.1 8.8 -3.6 0.0 0.0 0.0 0.0 0.0 -85.5

252 911953.51 5022856.97 106.78 0 D A 83.7 17.9 0.0 0.0 0.0 68.4 10.6 -3.5 0.0 0.0 0.0 0.0 0.0 26.2

252 911953.51 5022856.97 106.78 0 N A 83.7 17.9 0.0 0.0 0.0 68.4 10.6 -3.5 0.0 0.0 0.0 0.0 0.0 26.2

252 911953.51 5022856.97 106.78 0 E A -33.2 17.9 0.0 0.0 0.0 68.4 10.6 -3.5 0.0 0.0 0.0 0.0 0.0 -90.8

259 911973.51 5022868.74 106.99 1 D A 83.7 12.0 0.0 0.0 0.0 68.9 10.9 -3.9 0.0 0.0 26.4 0.0 4.5 -11.1

259 911973.51 5022868.74 106.99 1 N A 83.7 12.0 0.0 0.0 0.0 68.9 10.9 -3.9 0.0 0.0 26.4 0.0 4.5 -11.1

259 911973.51 5022868.74 106.99 1 E A -33.2 12.0 0.0 0.0 0.0 68.9 10.9 -3.9 0.0 0.0 26.4 0.0 4.5 -128.1

261 911963.34 5022862.76 106.88 1 D A 83.7 8.9 0.0 0.0 0.0 69.0 11.0 -3.9 0.0 0.0 26.3 0.0 4.5 -14.4

261 911963.34 5022862.76 106.88 1 N A 83.7 8.9 0.0 0.0 0.0 69.0 11.0 -3.9 0.0 0.0 26.3 0.0 4.5 -14.4

261 911963.34 5022862.76 106.88 1 E A -33.2 8.9 0.0 0.0 0.0 69.0 11.0 -3.9 0.0 0.0 26.3 0.0 4.5 -131.3

262 911950.39 5022855.14 106.75 1 D A 83.7 13.5 0.0 0.0 0.0 69.2 11.1 -3.9 0.0 0.0 26.3 0.0 4.5 -10.0

262 911950.39 5022855.14 106.75 1 N A 83.7 13.5 0.0 0.0 0.0 69.2 11.1 -3.9 0.0 0.0 26.3 0.0 4.5 -10.0

262 911950.39 5022855.14 106.75 1 E A -33.2 13.5 0.0 0.0 0.0 69.2 11.1 -3.9 0.0 0.0 26.3 0.0 4.5 -127.0

263 912337.79 5023221.92 99.50 0 D A 83.7 14.4 0.0 0.0 0.0 66.2 9.4 -3.8 0.0 0.0 16.4 0.0 0.0 10.0

263 912337.79 5023221.92 99.50 0 N A 83.7 14.4 0.0 0.0 0.0 66.2 9.4 -3.8 0.0 0.0 16.4 0.0 0.0 10.0

263 912337.79 5023221.92 99.50 0 E A -33.2 14.4 0.0 0.0 0.0 66.2 9.4 -3.8 0.0 0.0 16.4 0.0 0.0 -107.0

266 912407.77 5023320.51 99.50 0 D A 83.7 15.1 0.0 0.0 0.0 66.9 9.8 -3.9 0.0 0.0 15.3 0.0 0.0 10.8

266 912407.77 5023320.51 99.50 0 N A 83.7 15.1 0.0 0.0 0.0 66.9 9.8 -3.9 0.0 0.0 15.3 0.0 0.0 10.8

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Drummond Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''DrTrk''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

266 912407.77 5023320.51 99.50 0 E A -33.2 15.1 0.0 0.0 0.0 66.9 9.8 -3.9 0.0 0.0 15.3 0.0 0.0 -106.2

272 912415.03 5023319.09 99.50 2 D A 83.7 7.1 0.0 0.0 0.0 66.8 9.7 -3.9 0.0 0.0 27.0 0.0 74.9 -83.6

272 912415.03 5023319.09 99.50 2 N A 83.7 7.1 0.0 0.0 0.0 66.8 9.7 -3.9 0.0 0.0 27.0 0.0 74.9 -83.6

272 912415.03 5023319.09 99.50 2 E A -33.2 7.1 0.0 0.0 0.0 66.8 9.7 -3.9 0.0 0.0 27.0 0.0 74.9 -200.6

277 911996.15 5022883.02 107.39 0 D A 83.7 15.8 0.0 0.0 0.0 67.9 10.3 -3.4 0.0 0.0 0.0 0.0 0.0 24.7

277 911996.15 5022883.02 107.39 0 N A 83.7 15.8 0.0 0.0 0.0 67.9 10.3 -3.4 0.0 0.0 0.0 0.0 0.0 24.7

277 911996.15 5022883.02 107.39 0 E A -33.2 15.8 0.0 0.0 0.0 67.9 10.3 -3.4 0.0 0.0 0.0 0.0 0.0 -92.3

279 912008.03 5022890.73 107.63 1 D A 83.7 9.7 0.0 0.0 0.0 68.5 10.7 -3.8 0.0 0.0 26.4 0.0 4.4 -12.8

279 912008.03 5022890.73 107.63 1 N A 83.7 9.7 0.0 0.0 0.0 68.5 10.7 -3.8 0.0 0.0 26.4 0.0 4.4 -12.8

279 912008.03 5022890.73 107.63 1 E A -33.2 9.7 0.0 0.0 0.0 68.5 10.7 -3.8 0.0 0.0 26.4 0.0 4.4 -129.8

282 911992.22 5022880.47 107.31 1 D A 83.7 14.5 0.0 0.0 0.0 68.7 10.8 -3.8 0.0 0.0 26.4 0.0 4.4 -8.3

282 911992.22 5022880.47 107.31 1 N A 83.7 14.5 0.0 0.0 0.0 68.7 10.8 -3.8 0.0 0.0 26.4 0.0 4.4 -8.3

282 911992.22 5022880.47 107.31 1 E A -33.2 14.5 0.0 0.0 0.0 68.7 10.8 -3.8 0.0 0.0 26.4 0.0 4.4 -125.2

286 912359.81 5023170.60 101.48 0 D A 83.7 12.9 0.0 0.0 0.0 65.3 8.9 -3.8 0.0 0.0 19.2 0.0 0.0 6.9

286 912359.81 5023170.60 101.48 0 N A 83.7 12.9 0.0 0.0 0.0 65.3 8.9 -3.8 0.0 0.0 19.2 0.0 0.0 6.9

286 912359.81 5023170.60 101.48 0 E A -33.2 12.9 0.0 0.0 0.0 65.3 8.9 -3.8 0.0 0.0 19.2 0.0 0.0 -110.1

289 912360.67 5023174.65 101.07 1 D A 83.7 10.5 0.0 0.0 0.0 65.4 9.0 -3.7 0.0 0.0 27.8 0.0 61.7 -66.0

289 912360.67 5023174.65 101.07 1 N A 83.7 10.5 0.0 0.0 0.0 65.4 9.0 -3.7 0.0 0.0 27.8 0.0 61.7 -66.0

289 912360.67 5023174.65 101.07 1 E A -33.2 10.5 0.0 0.0 0.0 65.4 9.0 -3.7 0.0 0.0 27.8 0.0 61.7 -183.0

290 912359.07 5023167.08 101.83 1 D A 83.7 6.5 0.0 0.0 0.0 65.3 8.9 -3.7 0.0 0.0 27.9 0.0 61.2 -69.3

290 912359.07 5023167.08 101.83 1 N A 83.7 6.5 0.0 0.0 0.0 65.3 8.9 -3.7 0.0 0.0 27.9 0.0 61.2 -69.3

290 912359.07 5023167.08 101.83 1 E A -33.2 6.5 0.0 0.0 0.0 65.3 8.9 -3.7 0.0 0.0 27.9 0.0 61.2 -186.3

295 912343.93 5023129.59 107.23 0 D A 83.7 11.1 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 13.1 0.0 0.0 11.7

295 912343.93 5023129.59 107.23 0 N A 83.7 11.1 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 13.1 0.0 0.0 11.7

295 912343.93 5023129.59 107.23 0 E A -33.2 11.1 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 13.1 0.0 0.0 -105.3

297 912339.41 5023123.33 108.10 0 D A 83.7 4.2 0.0 0.0 0.0 65.0 8.7 -3.7 0.0 0.0 8.5 0.0 0.0 9.5

297 912339.41 5023123.33 108.10 0 N A 83.7 4.2 0.0 0.0 0.0 65.0 8.7 -3.7 0.0 0.0 8.5 0.0 0.0 9.5

297 912339.41 5023123.33 108.10 0 E A -33.2 4.2 0.0 0.0 0.0 65.0 8.7 -3.7 0.0 0.0 8.5 0.0 0.0 -107.5

307 912389.89 5023323.54 99.50 0 D A 83.7 6.3 0.0 0.0 0.0 67.0 9.8 -3.9 0.0 0.0 16.3 0.0 0.0 0.8

307 912389.89 5023323.54 99.50 0 N A 83.7 6.3 0.0 0.0 0.0 67.0 9.8 -3.9 0.0 0.0 16.3 0.0 0.0 0.8

307 912389.89 5023323.54 99.50 0 E A -33.2 6.3 0.0 0.0 0.0 67.0 9.8 -3.9 0.0 0.0 16.3 0.0 0.0 -116.2

308 912382.70 5023323.39 99.50 0 D A 83.7 10.0 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 17.2 0.0 0.0 3.5

308 912382.70 5023323.39 99.50 0 N A 83.7 10.0 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 17.2 0.0 0.0 3.5

308 912382.70 5023323.39 99.50 0 E A -33.2 10.0 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 17.2 0.0 0.0 -113.4

317 912372.40 5023323.18 99.50 0 D A 83.7 10.2 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 21.2 0.0 0.0 -0.3

317 912372.40 5023323.18 99.50 0 N A 83.7 10.2 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 21.2 0.0 0.0 -0.3

317 912372.40 5023323.18 99.50 0 E A -33.2 10.2 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 21.2 0.0 0.0 -117.3

346 912433.69 5023313.94 99.50 0 D A 83.7 13.3 0.0 0.0 0.0 66.6 9.6 -3.9 0.0 0.0 16.3 0.0 0.0 8.4

346 912433.69 5023313.94 99.50 0 N A 83.7 13.3 0.0 0.0 0.0 66.6 9.6 -3.9 0.0 0.0 16.3 0.0 0.0 8.4

346 912433.69 5023313.94 99.50 0 E A -33.2 13.3 0.0 0.0 0.0 66.6 9.6 -3.9 0.0 0.0 16.3 0.0 0.0 -108.6

361 912317.96 5023234.61 99.50 0 D A 83.7 13.0 0.0 0.0 0.0 66.5 9.6 -3.9 0.0 0.0 14.7 0.0 0.0 9.9

361 912317.96 5023234.61 99.50 0 N A 83.7 13.0 0.0 0.0 0.0 66.5 9.6 -3.9 0.0 0.0 14.7 0.0 0.0 9.9

361 912317.96 5023234.61 99.50 0 E A -33.2 13.0 0.0 0.0 0.0 66.5 9.6 -3.9 0.0 0.0 14.7 0.0 0.0 -107.0

367 911874.41 5022819.85 106.50 0 D A 83.7 15.7 0.0 0.0 0.0 69.2 11.1 -3.5 0.0 0.0 0.0 0.0 0.0 22.6

367 911874.41 5022819.85 106.50 0 N A 83.7 15.7 0.0 0.0 0.0 69.2 11.1 -3.5 0.0 0.0 0.0 0.0 0.0 22.6

367 911874.41 5022819.85 106.50 0 E A -33.2 15.7 0.0 0.0 0.0 69.2 11.1 -3.5 0.0 0.0 0.0 0.0 0.0 -94.4

372 912333.69 5023117.28 108.85 0 D A 83.7 11.5 0.0 0.0 0.0 64.9 8.7 -3.7 0.0 0.0 0.0 0.0 0.0 25.2

372 912333.69 5023117.28 108.85 0 N A 83.7 11.5 0.0 0.0 0.0 64.9 8.7 -3.7 0.0 0.0 0.0 0.0 0.0 25.2

372 912333.69 5023117.28 108.85 0 E A -33.2 11.5 0.0 0.0 0.0 64.9 8.7 -3.7 0.0 0.0 0.0 0.0 0.0 -91.8

379 912323.31 5023107.82 109.98 0 D A 83.7 11.5 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 0.0 0.0 0.0 25.2

379 912323.31 5023107.82 109.98 0 N A 83.7 11.5 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 0.0 0.0 0.0 25.2

379 912323.31 5023107.82 109.98 0 E A -33.2 11.5 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 0.0 0.0 0.0 -91.8

388 912350.63 5023141.18 105.45 0 D A 83.7 11.5 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 19.1 0.0 0.0 6.0

388 912350.63 5023141.18 105.45 0 N A 83.7 11.5 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 19.1 0.0 0.0 6.0

388 912350.63 5023141.18 105.45 0 E A -33.2 11.5 0.0 0.0 0.0 65.0 8.8 -3.7 0.0 0.0 19.1 0.0 0.0 -111.0

409 912355.69 5023154.36 103.42 0 D A 83.7 11.6 0.0 0.0 0.0 65.2 8.9 -3.7 0.0 0.0 22.4 0.0 0.0 2.7

409 912355.69 5023154.36 103.42 0 N A 83.7 11.6 0.0 0.0 0.0 65.2 8.9 -3.7 0.0 0.0 22.4 0.0 0.0 2.7

409 912355.69 5023154.36 103.42 0 E A -33.2 11.6 0.0 0.0 0.0 65.2 8.9 -3.7 0.0 0.0 22.4 0.0 0.0 -114.3

423 912362.57 5023187.05 100.01 0 D A 83.7 11.5 0.0 0.0 0.0 65.5 9.0 -3.8 0.0 0.0 19.8 0.0 0.0 4.7

423 912362.57 5023187.05 100.01 0 N A 83.7 11.5 0.0 0.0 0.0 65.5 9.0 -3.8 0.0 0.0 19.8 0.0 0.0 4.7

423 912362.57 5023187.05 100.01 0 E A -33.2 11.5 0.0 0.0 0.0 65.5 9.0 -3.8 0.0 0.0 19.8 0.0 0.0 -112.3

433 912341.63 5023313.26 99.50 0 D A 83.7 13.2 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 15.5 0.0 0.0 8.1

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Drummond Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''DrTrk''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

433 912341.63 5023313.26 99.50 0 N A 83.7 13.2 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 15.5 0.0 0.0 8.1

433 912341.63 5023313.26 99.50 0 E A -33.2 13.2 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 15.5 0.0 0.0 -108.8

459 912350.23 5023317.36 99.50 2 D A 83.7 2.3 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 9.0 0.0 7.0 -4.1

459 912350.23 5023317.36 99.50 2 N A 83.7 2.3 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 9.0 0.0 7.0 -4.1

459 912350.23 5023317.36 99.50 2 E A -33.2 2.3 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 9.0 0.0 7.0 -121.1

468 912342.39 5023313.62 99.50 2 D A 83.7 12.0 0.0 0.0 0.0 68.0 10.4 -4.2 0.0 0.0 13.4 0.0 8.6 -0.5

468 912342.39 5023313.62 99.50 2 N A 83.7 12.0 0.0 0.0 0.0 68.0 10.4 -4.2 0.0 0.0 13.4 0.0 8.6 -0.5

468 912342.39 5023313.62 99.50 2 E A -33.2 12.0 0.0 0.0 0.0 68.0 10.4 -4.2 0.0 0.0 13.4 0.0 8.6 -117.5

491 912335.04 5023310.12 99.50 2 D A 83.7 -2.4 0.0 0.0 0.0 68.0 10.4 -4.2 0.0 0.0 13.3 0.0 8.6 -14.8

491 912335.04 5023310.12 99.50 2 N A 83.7 -2.4 0.0 0.0 0.0 68.0 10.4 -4.2 0.0 0.0 13.3 0.0 8.6 -14.8

491 912335.04 5023310.12 99.50 2 E A -33.2 -2.4 0.0 0.0 0.0 68.0 10.4 -4.2 0.0 0.0 13.3 0.0 8.6 -131.8

581 911794.66 5022763.68 106.00 0 D A 83.7 15.8 0.0 0.0 0.0 70.0 11.6 -3.5 0.0 0.0 0.0 0.0 0.0 21.4

581 911794.66 5022763.68 106.00 0 N A 83.7 15.8 0.0 0.0 0.0 70.0 11.6 -3.5 0.0 0.0 0.0 0.0 0.0 21.4

581 911794.66 5022763.68 106.00 0 E A -33.2 15.8 0.0 0.0 0.0 70.0 11.6 -3.5 0.0 0.0 0.0 0.0 0.0 -95.6

585 912355.41 5023211.13 99.50 0 D A 83.7 11.6 0.0 0.0 0.0 65.9 9.2 -3.8 0.0 0.0 17.9 0.0 0.0 6.0

585 912355.41 5023211.13 99.50 0 N A 83.7 11.6 0.0 0.0 0.0 65.9 9.2 -3.8 0.0 0.0 17.9 0.0 0.0 6.0

585 912355.41 5023211.13 99.50 0 E A -33.2 11.6 0.0 0.0 0.0 65.9 9.2 -3.8 0.0 0.0 17.9 0.0 0.0 -110.9

592 912313.28 5023295.12 99.50 0 D A 83.7 12.8 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 12.8 0.0 0.0 10.5

592 912313.28 5023295.12 99.50 0 N A 83.7 12.8 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 12.8 0.0 0.0 10.5

592 912313.28 5023295.12 99.50 0 E A -33.2 12.8 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 12.8 0.0 0.0 -106.5

599 912362.07 5023200.23 99.50 0 D A 83.7 11.0 0.0 0.0 0.0 65.7 9.1 -3.8 0.0 0.0 19.2 0.0 0.0 4.5

599 912362.07 5023200.23 99.50 0 N A 83.7 11.0 0.0 0.0 0.0 65.7 9.1 -3.8 0.0 0.0 19.2 0.0 0.0 4.5

599 912362.07 5023200.23 99.50 0 E A -33.2 11.0 0.0 0.0 0.0 65.7 9.1 -3.8 0.0 0.0 19.2 0.0 0.0 -112.5

605 911915.80 5022835.47 106.50 0 D A 83.7 13.9 0.0 0.0 0.0 68.8 10.8 -3.5 0.0 0.0 0.0 0.0 0.0 21.5

605 911915.80 5022835.47 106.50 0 N A 83.7 13.9 0.0 0.0 0.0 68.8 10.8 -3.5 0.0 0.0 0.0 0.0 0.0 21.5

605 911915.80 5022835.47 106.50 0 E A -33.2 13.9 0.0 0.0 0.0 68.8 10.8 -3.5 0.0 0.0 0.0 0.0 0.0 -95.5

607 912360.30 5023320.81 99.50 0 D A 83.7 11.6 0.0 0.0 0.0 67.2 9.9 -4.0 0.0 0.0 20.6 0.0 0.0 1.6

607 912360.30 5023320.81 99.50 0 N A 83.7 11.6 0.0 0.0 0.0 67.2 9.9 -4.0 0.0 0.0 20.6 0.0 0.0 1.6

607 912360.30 5023320.81 99.50 0 E A -33.2 11.6 0.0 0.0 0.0 67.2 9.9 -4.0 0.0 0.0 20.6 0.0 0.0 -115.4

608 912352.22 5023318.13 99.50 0 D A 83.7 4.2 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 15.8 0.0 0.0 -1.1

608 912352.22 5023318.13 99.50 0 N A 83.7 4.2 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 15.8 0.0 0.0 -1.1

608 912352.22 5023318.13 99.50 0 E A -33.2 4.2 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 15.8 0.0 0.0 -118.1

614 912356.94 5023319.69 99.50 2 D A 83.7 5.5 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 25.2 0.0 10.1 -20.2

614 912356.94 5023319.69 99.50 2 N A 83.7 5.5 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 25.2 0.0 10.1 -20.2

614 912356.94 5023319.69 99.50 2 E A -33.2 5.5 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 25.2 0.0 10.1 -137.2

636 912353.13 5023318.43 99.50 2 D A 83.7 6.5 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 9.0 0.0 7.0 0.2

636 912353.13 5023318.43 99.50 2 N A 83.7 6.5 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 9.0 0.0 7.0 0.2

636 912353.13 5023318.43 99.50 2 E A -33.2 6.5 0.0 0.0 0.0 67.9 10.4 -4.2 0.0 0.0 9.0 0.0 7.0 -116.8

668 912300.61 5023257.21 99.50 0 D A 83.7 11.3 0.0 0.0 0.0 66.9 9.8 -4.0 0.0 0.0 13.1 0.0 0.0 9.1

668 912300.61 5023257.21 99.50 0 N A 83.7 11.3 0.0 0.0 0.0 66.9 9.8 -4.0 0.0 0.0 13.1 0.0 0.0 9.1

668 912300.61 5023257.21 99.50 0 E A -33.2 11.3 0.0 0.0 0.0 66.9 9.8 -4.0 0.0 0.0 13.1 0.0 0.0 -107.9

673 911770.35 5022741.34 105.06 0 D A 83.7 14.5 0.0 0.0 0.0 70.2 11.7 -3.5 0.0 0.0 0.0 0.0 0.0 19.8

673 911770.35 5022741.34 105.06 0 N A 83.7 14.5 0.0 0.0 0.0 70.2 11.7 -3.5 0.0 0.0 0.0 0.0 0.0 19.8

673 911770.35 5022741.34 105.06 0 E A -33.2 14.5 0.0 0.0 0.0 70.2 11.7 -3.5 0.0 0.0 0.0 0.0 0.0 -97.2

679 912299.31 5023270.45 99.50 0 D A 83.7 11.3 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 12.7 0.0 0.0 9.3

679 912299.31 5023270.45 99.50 0 N A 83.7 11.3 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 12.7 0.0 0.0 9.3

679 912299.31 5023270.45 99.50 0 E A -33.2 11.3 0.0 0.0 0.0 67.1 9.9 -3.9 0.0 0.0 12.7 0.0 0.0 -107.7

700 912306.36 5023245.99 99.50 0 D A 83.7 10.9 0.0 0.0 0.0 66.7 9.7 -3.9 0.0 0.0 13.7 0.0 0.0 8.5

700 912306.36 5023245.99 99.50 0 N A 83.7 10.9 0.0 0.0 0.0 66.7 9.7 -3.9 0.0 0.0 13.7 0.0 0.0 8.5

700 912306.36 5023245.99 99.50 0 E A -33.2 10.9 0.0 0.0 0.0 66.7 9.7 -3.9 0.0 0.0 13.7 0.0 0.0 -108.5

703 912306.36 5023245.99 99.50 1 D A 83.7 10.9 0.0 0.0 0.0 66.8 9.7 -3.9 0.0 0.0 27.0 0.0 72.5 -77.4

703 912306.36 5023245.99 99.50 1 N A 83.7 10.9 0.0 0.0 0.0 66.8 9.7 -3.9 0.0 0.0 27.0 0.0 72.5 -77.4

703 912306.36 5023245.99 99.50 1 E A -33.2 10.9 0.0 0.0 0.0 66.8 9.7 -3.9 0.0 0.0 27.0 0.0 72.5 -194.4

708 912326.35 5023305.14 99.50 0 D A 83.7 11.4 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 13.4 0.0 0.0 8.5

708 912326.35 5023305.14 99.50 0 N A 83.7 11.4 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 13.4 0.0 0.0 8.5

708 912326.35 5023305.14 99.50 0 E A -33.2 11.4 0.0 0.0 0.0 67.2 10.0 -4.0 0.0 0.0 13.4 0.0 0.0 -108.5

716 912302.95 5023282.99 99.50 0 D A 83.7 11.2 0.0 0.0 0.0 67.2 9.9 -4.0 0.0 0.0 12.5 0.0 0.0 9.2

716 912302.95 5023282.99 99.50 0 N A 83.7 11.2 0.0 0.0 0.0 67.2 9.9 -4.0 0.0 0.0 12.5 0.0 0.0 9.2

716 912302.95 5023282.99 99.50 0 E A -33.2 11.2 0.0 0.0 0.0 67.2 9.9 -4.0 0.0 0.0 12.5 0.0 0.0 -107.7

721 911849.26 5022812.68 106.50 0 D A 83.7 11.9 0.0 0.0 0.0 69.5 11.3 -3.5 0.0 0.0 0.0 0.0 0.0 18.4

721 911849.26 5022812.68 106.50 0 N A 83.7 11.9 0.0 0.0 0.0 69.5 11.3 -3.5 0.0 0.0 0.0 0.0 0.0 18.4

721 911849.26 5022812.68 106.50 0 E A -33.2 11.9 0.0 0.0 0.0 69.5 11.3 -3.5 0.0 0.0 0.0 0.0 0.0 -98.6

(c)  Valcoustics Canada Ltd.



118-0052  Sample Calculation - R08 (Drummond Pit, Unmitigated)

Line Source, ISO 9613, Name: ''Delivery Trucks'', ID: ''DrTrk''

Nr. X Y Z Refl. DEN Freq. Lw l/a Optime K0 Di Adiv Aatm Agr Afol Ahous Abar Cmet RL Lr

(m) (m) (m) (Hz) dB(A) dB dB (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)

724 911898.60 5022827.00 106.50 0 D A 83.7 11.4 0.0 0.0 0.0 69.0 10.9 -3.5 0.0 0.0 0.0 0.0 0.0 18.7

724 911898.60 5022827.00 106.50 0 N A 83.7 11.4 0.0 0.0 0.0 69.0 10.9 -3.5 0.0 0.0 0.0 0.0 0.0 18.7

724 911898.60 5022827.00 106.50 0 E A -33.2 11.4 0.0 0.0 0.0 69.0 10.9 -3.5 0.0 0.0 0.0 0.0 0.0 -98.3

739 911823.50 5022795.11 106.50 0 D A 83.7 12.1 0.0 0.0 0.0 69.7 11.4 -3.5 0.0 0.0 0.0 0.0 0.0 18.3

739 911823.50 5022795.11 106.50 0 N A 83.7 12.1 0.0 0.0 0.0 69.7 11.4 -3.5 0.0 0.0 0.0 0.0 0.0 18.3

739 911823.50 5022795.11 106.50 0 E A -33.2 12.1 0.0 0.0 0.0 69.7 11.4 -3.5 0.0 0.0 0.0 0.0 0.0 -98.7

751 911820.00 5022790.41 106.50 1 D A 83.7 6.7 0.0 0.0 0.0 70.6 11.9 -4.0 0.0 0.0 26.0 0.0 9.0 -23.1

751 911820.00 5022790.41 106.50 1 N A 83.7 6.7 0.0 0.0 0.0 70.6 11.9 -4.0 0.0 0.0 26.0 0.0 9.0 -23.1

751 911820.00 5022790.41 106.50 1 E A -33.2 6.7 0.0 0.0 0.0 70.6 11.9 -4.0 0.0 0.0 26.0 0.0 9.0 -140.1

759 911813.52 5022782.60 106.50 0 D A 83.7 11.9 0.0 0.0 0.0 69.8 11.5 -3.5 0.0 0.0 0.0 0.0 0.0 17.9

759 911813.52 5022782.60 106.50 0 N A 83.7 11.9 0.0 0.0 0.0 69.8 11.5 -3.5 0.0 0.0 0.0 0.0 0.0 17.9

759 911813.52 5022782.60 106.50 0 E A -33.2 11.9 0.0 0.0 0.0 69.8 11.5 -3.5 0.0 0.0 0.0 0.0 0.0 -99.1

762 911813.63 5022782.72 106.50 1 D A 83.7 11.9 0.0 0.0 0.0 70.7 12.0 -4.0 0.0 0.0 26.0 0.0 9.0 -18.1

762 911813.63 5022782.72 106.50 1 N A 83.7 11.9 0.0 0.0 0.0 70.7 12.0 -4.0 0.0 0.0 26.0 0.0 9.0 -18.1

762 911813.63 5022782.72 106.50 1 E A -33.2 11.9 0.0 0.0 0.0 70.7 12.0 -4.0 0.0 0.0 26.0 0.0 9.0 -135.0

780 911744.63 5022720.63 104.50 0 D A 83.7 11.3 0.0 0.0 0.0 70.5 11.9 -3.5 0.0 0.0 0.0 0.0 0.0 16.1

780 911744.63 5022720.63 104.50 0 N A 83.7 11.3 0.0 0.0 0.0 70.5 11.9 -3.5 0.0 0.0 0.0 0.0 0.0 16.1

780 911744.63 5022720.63 104.50 0 E A -33.2 11.3 0.0 0.0 0.0 70.5 11.9 -3.5 0.0 0.0 0.0 0.0 0.0 -100.9

787 911837.26 5022807.37 106.50 0 D A 83.7 10.3 0.0 0.0 0.0 69.6 11.3 -3.5 0.0 0.0 0.0 0.0 0.0 16.6

787 911837.26 5022807.37 106.50 0 N A 83.7 10.3 0.0 0.0 0.0 69.6 11.3 -3.5 0.0 0.0 0.0 0.0 0.0 16.6

787 911837.26 5022807.37 106.50 0 E A -33.2 10.3 0.0 0.0 0.0 69.6 11.3 -3.5 0.0 0.0 0.0 0.0 0.0 -100.4

795 911754.99 5022728.21 104.56 0 D A 83.7 10.9 0.0 0.0 0.0 70.4 11.8 -3.5 0.0 0.0 0.0 0.0 0.0 15.9

795 911754.99 5022728.21 104.56 0 N A 83.7 10.9 0.0 0.0 0.0 70.4 11.8 -3.5 0.0 0.0 0.0 0.0 0.0 15.9

795 911754.99 5022728.21 104.56 0 E A -33.2 10.9 0.0 0.0 0.0 70.4 11.8 -3.5 0.0 0.0 0.0 0.0 0.0 -101.1

800 911734.48 5022714.49 104.50 0 D A 83.7 10.1 0.0 0.0 0.0 70.6 11.9 -3.5 0.0 0.0 0.0 0.0 0.0 14.8

800 911734.48 5022714.49 104.50 0 N A 83.7 10.1 0.0 0.0 0.0 70.6 11.9 -3.5 0.0 0.0 0.0 0.0 0.0 14.8

800 911734.48 5022714.49 104.50 0 E A -33.2 10.1 0.0 0.0 0.0 70.6 11.9 -3.5 0.0 0.0 0.0 0.0 0.0 -102.1

805 911830.47 5022803.24 106.50 0 D A 83.7 7.2 0.0 0.0 0.0 69.7 11.4 -3.5 0.0 0.0 0.0 0.0 0.0 13.4

805 911830.47 5022803.24 106.50 0 N A 83.7 7.2 0.0 0.0 0.0 69.7 11.4 -3.5 0.0 0.0 0.0 0.0 0.0 13.4

805 911830.47 5022803.24 106.50 0 E A -33.2 7.2 0.0 0.0 0.0 69.7 11.4 -3.5 0.0 0.0 0.0 0.0 0.0 -103.6

(c)  Valcoustics Canada Ltd.
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Traffic Noise Assessment 

Half Moon Bay South 

Phase 5 

Proposed Residential Development 
In the vicinity of Greenbank Road and Dundonald Drive 

City of Ottawa 

EXECUTIVE SUMMARY 

Valcoustics Canada Ltd. (VCL) has been retained to prepare a Traffic Noise Assessment for 
Phase 5 of the Half Moon Bay South development in the City of Ottawa. The development consists 
of 67 detached dwellings (Lots 1 to 67) and 18 townhouse blocks (Blocks 68 to 85). All dwellings 
will be provided with grade-level rear yard amenity areas. 

The significant traffic noise source in the vicinity is road traffic on Realigned Greenbank Road and 
Kilbirnie Drive. 

The sound levels on site have been determined and compared to the applicable Ministry of the 
Environment, Conservation and Parks (MECP) noise guidelines and the City of Ottawa 
Environmental noise Control Guidelines (ENCG) to determine the need for noise mitigation. 

Based on the predicted sound levels, the following mitigation measures are recommended: 

• Mandatory air conditioning at the dwellings closest to Realigned Greenbank Road (Lots 1 to 
4 and 50 to 59 as well as Block 83); 

• The provision for adding air conditioning at the dwellings in the vicinity of Realigned 
Greenbank Road (Lots 5 to 11, 28 to 31 and 39 to 49, as well as Blocks 81 and 82); 

• Sound barriers at dwellings with rear yards exposed to Realigned Greenbank Road (Lots 1 to 
7, 40, 49, 50 and 59 as well as Block 83); and 

• Upgraded wall and/or window construction may be required at the dwellings closest to 
Realigned Greenbank Road (Lots 1 to 4 and 50 to 59 as well as Block 83). The requirements 
should be determined once the building plans are available. 
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1.0 INTRODUCTION 

1.1 INTRODUCTION 

Valcoustics Canada Ltd. (VCL) previously prepared a Stationary Noise Source Study, dated May 
3, 2018, to address the noise impact of operations at the sand and gravel pits to the west of 
Realigned Greenbank Road onto Phase 5 of the Half Moon Bay South development in Ottawa. 
This report has been prepared to address the impact of the transportation (road traffic) noise 
sources onto the proposed development. The potential sound levels, due to road traffic noise, 
and mitigation measures needed to comply with the MECP and City of Ottawa noise guidelines 
are outlined herein. 

1.2 THE SITE AND SURROUNDING AREA 

The proposed development is bounded by: 

• A community park and future residential dwellings in Phase 4 of the Half Moon Bay South 
development to the north;  

• Alex Polowin Street, with future residential dwellings in Phase 4 of the Half Moon Bay South 
development beyond, to the east; 

• Future residential dwellings, with Kilbirnie Drive beyond, to the south; and 

• Realigned Greenbank Road, with future commercial development in Phase 7 of the Half Moon 
Bay South development beyond, to the west. 

Figure 1 shows a Key Plan. The assessment is based on the Draft Plan of Subdivision, prepared 
by J.D. Barnes, with a date plotted of January 24, 2019. The Draft Plan of Subdivision is shown 
(in reduced form) as Figure 2. 

1.3 THE PROPOSED DEVELOPMENT 

The development consists of 67 detached dwellings (Lots 1 to 67) and 18 townhouse blocks 
(Blocks 68 to 85). All dwellings will be provided with grade-level rear yard amenity areas. 

2.0 ENVIRONMENTAL NOISE ASSESSMENT 

2.1 NOISE SENSITIVE RECEPTORS 

The noise sensitive receptors as defined by the MECP Publication NPC-300, “Stationary and 
Transportation Sources - Approval and Planning” (see Appendix B), and the City of Ottawa 
Environmental Noise Control Guidelines (ENCG), are all residential units within the development. 

2.2 NOISE SOURCES 

The main noise source with potential for impact on Phase 5 of the proposed development will be 
road traffic on Realigned Greenbank Road and Kilbirnie Drive. 

Standard ultimate traffic volumes and compositions were used.  These volumes were obtained 
from the City of Ottawa ENCG Appendix B: Table of Traffic Parameters To Be Used for Sound 
Level Predictions. 
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Bus traffic volumes for the dedicated bus lanes on Realigned Greenbank Road were obtained via 
email from the City of Ottawa. 

The road traffic data is summarized in Table 1. 

The site is well outside of the NEF/NEP 25 aircraft noise contour and the Ottawa Airport Operating 
Influence Zone.  Thus, aircraft noise is not a concern and is not considered further. 

2.3 ENVIRONMENTAL NOISE GUIDELINES 

City of Ottawa has implemented the “Environmental Noise Control Guideline” (ENCG) for use in 
the planning applications. With a few exceptions, the current version of the ENCG, dated January 
2016, is based on the MECP Publication NPC-300, “Stationary and Transportation Sources - 
Approval and Planning”. The environmental noise guidelines in NPC-300, as well as some items 
in the ENCG which are distinct from NPC-300, are described below. 

2.3.1 MECP Publication NPC-300 

In accordance with NPC-300, if the daytime sound level, Leq Day, at the exterior plane of 
living/dining room windows is greater than 65 dBA, or if the nighttime sound level, Leq Night, at the 
exterior plane of bedroom windows is greater than 60 dBA, means must be provided so that 
windows can be kept closed for noise control purposes and central air conditioning is required.  
For daytime sound levels greater than 55 dBA and less than or equal to 65 dBA, or for nighttime 
sound levels greater than 50 dBA and less than or equal to 60 dBA, there need only be the 
provision for adding air conditioning at a later date.  For single family and townhouse dwellings, 
the provision is typically in the form of a ducted ventilation system suitably sized to permit the 
addition of central air conditioning by the occupant.  A warning clause advising the occupants of 
the potential interference with some activities is also required. 

For outdoor amenity areas (“Outdoor Living Areas” - OLAs), the design goal is 55 dBA Leq Day, with 
an excess not exceeding 5 dBA considered acceptable if it is technically not practicable to achieve 
the 55 dBA objective, provided warning clauses are registered on title.  

Note that for road traffic sources, a balcony is not considered an OLA, unless it is the only OLA 
for the occupant and it is: 

• at least 4 m in depth; and 

• unenclosed. 

For indoor areas, the daytime guideline for living and dining rooms is Leq Day ≤ 45 dBA for road 
traffic sound sources.  The nighttime guideline for bedrooms is Leq Night ≤ 40 dBA for road traffic 
sound sources. 

2.3.2 City of Ottawa 

The City of Ottawa requires that the noise analysis use standard ultimate road traffic volumes, 
subject to the road type and number of lanes.  The ultimate daily traffic volumes listed in the 
ENCG Appendix B: Table of Traffic and Road Parameters To Be Used For Sound Level 
Predictions.  The Table is included in Appendix A of this report. 

The City of Ottawa also requires that the use of the 5 dB allowable excess in OLA sound levels 
be justified.  For this purpose, the City requires an analysis of the sound levels for various 
alternative planning and engineering options (including setbacks, grades and calculated barrier 
height options) in increments of one dB from Leq Day 55 to 60 dBA. 
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Warning clauses are required whenever noise is expected to meet or exceed 55 dBA during the 
daytime (Leq,16hr) in the outdoor living area or plane of window of any living space prior to 
mitigation. 

The City of Ottawa has a minimum sound barrier fence height requirement of 2.2 m. The maximum 
sound barrier fence height is 2.5 m, unless otherwise indicated by the City. 

2.4 NOISE IMPACT ASSESSMENT 

Using the road traffic data in Table 1, the sound levels, in terms of Leq Day and Leq Night, were 
determined using STAMSON V5.04 – ORNAMENT, the computerized road traffic noise prediction 
model of the MECP. 

As per Table 2.2b of the ENCG, the indoor criteria for road noise are: 

• Living rooms, dining rooms, etc; daytime or nighttime: 45 dBA 

• Sleeping quarters; daytime (0700 to 2300 hours): 45 dBA 

• Sleeping quarters; nighttime (2300 to 0700 hours): 40 dBA 

The predicted sound levels at the upper storey of a dwelling (where the bedrooms are typically 
located) are generally expected to be higher than the sound levels at the lower storey (where the 
living rooms are typically located) due to ground attenuation effects. Thus, to ensure that the 
daytime and nighttime criteria will be met for both living rooms and bedrooms, the sound levels at 
all dwellings were assessed at a top-storey plane of window height of 4.5 m above grade, for both 
the daytime and nighttime cases. 

For OLA calculations, a receptor height of 1.5 m above grade was used (representing a standing 
height). 

Inherent screening of each building face due to its orientation to the noise source was taken into 
account. Screening from the future dwellings to the south of the site, between south property line 
and Kilbirnie Drive, was also included in the assessment. 

The highest unmitigated daytime sound level of 73 dBA is predicted to occur at the west facade 
of Lot 1 and Block 83, closest to Realigned Greenbank Road.  The highest unmitigated nighttime 
sound level of 66 dBA is predicted to occur at the same locations. 

Table 2 summarizes the predicted sound levels outdoors at specific locations.  Sound level 
calculations for all receptor locations are presented in Appendix C. 

3.0 NOISE ABATEMENT REQUIREMENTS 

The noise control measures can generally be classified into two categories which are interrelated, 
but which the designer can treat separately for the most part: 

 (a) Architectural elements to achieve acceptable indoor noise guidelines; 

 (b) Design features to protect the OLA’s. 

Noise abatement requirements are summarized in Table 3 and the notes to Table 3. 
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3.1 INDOORS 

The indoor noise exposure guidelines can be achieved by using appropriate construction for 
exterior walls, windows and doors.  The specific STC requirements of these building components 
will depend on the wall and window areas relative to the floor areas of the associated rooms.  
Since building plans have not yet been established for this phase of the development, it is not 
possible to calculate the specific STC requirements at this time.  However, based on the predicted 
sound levels, upgraded exterior wall and window construction is anticipated at all dwellings in 
proximity to Realigned Greenbank Road.  Specific STC requirements for walls and windows 
should be determined once architectural plans are available.  This would likely be a condition of 
site plan approval or a condition of building permit. 

To assess the feasibility of meeting the indoor noise criteria, a sample calculation was done at a 
worst-case location (Lot 1) adjacent to Realigned Greenbank Road.  The daytime sound level at 
the west facade of Lot 1 (with full exposure to the roadway) is predicted to be 73 dBA.  The 
daytime sound level at the south facade (with half exposure to the roadway) would be 3 dB lower.  
Based on typical assumptions, a corner bedroom with windows on both the northwest and 
northeast facades could be expected to have wall and window areas that are 80% and 30%, 
respectively, of the associated floor area, on each facade. 

Based on the analysis procedures outlined in Building Practice Note BPN 56, “Controlling Sound 
Transmission Into Buildings”, as well as the assumptions outlined above, the STC requirements 
for elements of the building envelope were assessed.  To meet the indoor noise criteria, exterior 
wall construction meeting STC 54 (e.g. brick veneer) and exterior window construction meeting 
STC 31 can be used.  It is noted that windows with higher STC ratings may be required if the wall 
and window dimensions are greater than those used in this sample calculation, or if exterior walls 
with a lower STC rating are used.  It is anticipated that dwellings farther setback from the roadway 
would have lower STC requirements due to the lower sound levels at the building facades. 

Calculation details, as well as example window configurations and their STC ratings are shown in 
Appendix D. 

As outlined in NPC-300, where the sound level on the outside of a window is greater than 60 dBA 
during the night or 65 dBA during the day, ventilation provisions must be made to permit the 
windows to remain closed.  A commonly used technique is to provide central air conditioning.  
Table 3 indicates which dwellings would require mandatory air conditioning. 

Where the nighttime sound levels are between 51 dBA and 60 dBA (or the daytime sound level 
is between 56 dBA and 65 dBA), the provision for the addition of air conditioning at the occupant’s 
discretion is required.  Table 3 indicates which dwellings would require the provision for the 
addition of air conditioning.  In practice, this means forced air heating with adequately sized 
ductwork. 

3.2 OUTDOORS 

Without additional noise mitigation, the MECP and ENCG outdoor noise guideline of 55 dBA is 
predicted to be exceeded in the OLA’s at the dwellings that side onto Realigned Greenbank Road.  
The ENGC requires that noise mitigation options, including increased setback, intervening non-
noise sensitive land uses and earthen berms, be investigated prior to recommending sound 
barriers.  
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In extraordinary cases, the ENCG may allow a minor excess (up to 5 dBA) over the provincial 
guideline for outdoor receptors.  The minor excess may be acceptable if further mitigation is not 
technically or economically feasible. 

The City of Ottawa ENCG has a minimum sound barrier fence height requirement of 2.2 m and a 
maximum of 2.5 m, unless otherwise indicated by the City.  For sound barriers in excess of 2.5 m 
the use of earth berms or retaining wall structures may be required.   

For Phases 7 and 8 of the Half Moon Bay North development, the City has indicated that sound 
barriers up to 3.0 m in height are permitted without implementing earth berms or retaining walls. 
For consistency of appearance with the Half Moon Bay North development, subject to approval 
by the City, 3.0 m has been used as the maximum fence height for Half Moon Bay South Phase 
5 dwellings adjacent to Realigned Greenbank Road. 

In all cases, where the outdoor sound level exceeds 55 dBA, warning clauses will need to 
registered on title.  Lots which require warning clauses are shown in Table 3. 

3.2.1 Dwellings Close to Realigned Greenbank Road 

For those dwellings adjacent to Realigned Greenbank Road, the lot layout has been formulated 
to minimize the number of lots which are close to the road noise source.  The single-family 
dwellings are provided with a "window street" to increase the setback from the road noise source 
to the nearest façade of the dwellings.  Moreover, the window street design screens the majority 
of rear yard OLA's from the road noise source.  As is typical in this design, a small number of 
dwellings must side towards the road noise source with reduced setback compared to those that 
front the window street. In these cases (unlike those dwellings fronting onto the window street), 
additional setback distance and building orientation are not available as mitigation measures to 
further reduce the outdoor sound level in the rear yard.  Mitigation options on a lot-by-lot basis 
are provided below for those affected units. 

• At Lot 1, the unmitigated daytime sound level is predicted to be 69 dBA in the rear yard outdoor 
amenity area ("Outdoor Living Area" - OLA's).  A sound barrier 3.9 m in height would be 
required to meet the 55 dBA design objective (clearly, this exceeds the ENCG barrier height 
requirement).  A 3.0 m high sound barrier is expected to mitigate the sound level in the rear 
yard OLA to 58 dBA. The inclusion of a 0.9 m high earth berm with a 3:1 slope on each side 
would reduce the usable width of the rear yard of the dwelling by 5.9 m (3*0.9 m slope on the 
road side + 0.5 m on top + 3*0.9 m on the dwelling side = 5.9 m). The width of the rear yard 
for Lot 1 is approximately 9.3 m, meaning that the berm would occupy more than half of the 
rear yard (see Appendix E for graphical representation). Therefore, a 3.0 m high acoustic 
fence along the property line is recommended at this location. Warning clauses advising of 
the elevated sound levels should be registered on title for this dwelling. 

• At Lot 2, the unmitigated daytime sound level at the rear yard OLA is predicted to be 65 dBA. 
A sound barrier 4.2 m in height would be required to meet the 55 dBA design objective (note 
that sound barrier height is greater for Lot 2 than Lot 1 because of the increased barrier-
receiver distance). The inclusion of a 1.2 m high earth berm with a 3:1 slope on each side 
would reduce the usable width of the rear yard of the dwelling by 7.7 m (3*1.2 m slope on the 
road side + 0.5 m on top + 3*1.2 m on the dwelling side = 7.7 m). This berm would be required 
along the property lines of both Lots 1 and 2 to be effective. As discussed above, this berm 
would not be feasible, as it would occupy the majority of the rear yard space (see Appendix E 
for graphical representation). A 3.0 m high acoustic fence along the property line would 
mitigate the sound level at the rear yard OLA to 58 dBA and is recommended. Warning 
clauses advising of the elevated sound levels should be registered on title for this dwelling. 
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• At Lot 3, the unmitigated daytime sound level at the rear yard OLA is predicted to be 63 dBA. 
A sound barrier 3.7 m in height would be required to meet the 55 dBA design objective. The 
inclusion of a 0.7 m high earth berm with a 3:1 slope on each side would reduce the usable 
width of the rear yard of the dwelling by 4.7 m (3*0.7 m slope on the road side + 0.5 m on top 
+ 3*0.7 m on the dwelling side = 4.7 m). This berm would be required along the property lines 
of Lot 1 to 3 to be effective. As the berm would occupy half of the rear yard space for these 
units, it is not considered feasible (see Appendix E for graphical representation). A 3.0 m high 
acoustic fence along the property line would mitigate the sound level at the rear yard OLA to 
57 dBA and is recommended. Warning clauses advising of the elevated sound levels should 
be registered on title for this dwelling. 

• At Lot 4, the unmitigated daytime sound level at the rear yard OLA is predicted to be 61 dBA. 
A sound barrier 3.1 m in height would be required to meet the 55 dBA design objective. A 
3.0 m high acoustic fence would mitigate the sound level at the rear yard to 55 dBA. The 1 dB 
difference in sound level would not be audible to the human ear and is considered acoustically 
insignificant. A 3.0 m high acoustic fence is therefore recommended at this location to be 
consistent with Lots 1 to 4. Warning clauses advising of the elevated sound levels should be 
registered on title for this dwelling. 

• At Block 83 (the westernmost unit), the unmitigated daytime sound level is predicted to be 
73 dBA in the rear yard OLA.  A sound barrier 4.1 m in height would be required to meet the 
55 dBA design objective.  The inclusion of an earth berm with a height of 1.1 m and a 3:1 
slope on each side would reduce the usable width of the rear yard of the dwelling by 7.1 m 
(3*1.1 m on the road side + 0.5 m on top + 3*1.1 m on the dwelling side = 7.1 m). The width 
of this berm would likely be greater than the width of the rear yard of the westerly unit (see 
Appendix E for graphical representation). A 3.0 m high sound barrier is expected to mitigate 
the sound level in the rear yard to 59 dBA (the sound levels would be further reduced at the 
units farther east in Blocks 82 and 83). Therefore, a 3.0 m high barrier sound barrier is 
recommended at this location.  Warning clauses advising of the elevated sound levels should 
be registered on title for this dwelling.  

Note, the sound barrier for Block 83 is assumed to continue south and tie in to the future 
dwelling to the south, as it is assumed that the future development to the south will be built 
before Realigned Greenbank Road is in use. 

3.2.2 Dwellings at a Greater Setback from Realigned Greenbank Road 

• At Lot 5, the unmitigated daytime OLA sound level is predicted to be 60 dBA. A 2.3 m high 
acoustic fence at Lot 5 will mitigate the daytime OLA sound level at this lot to 55 dBA and is 
recommended. 

• At Lots 6 and 7, the unmitigated daytime OLA sound level is predicted to be 59 dBA and 58 
dBA, respectively. A 2.2 m high acoustic fence at Lots 6 and 7 will mitigate the daytime OLA 
sound levels at these lots to 54 dBA. These fences will also provide screening to Lots 8 and 
9 such that the mitigated daytime OLA sound levels at these locations are 55 dBA. Thus, 
2.2 m high acoustic fences are recommended at these locations. 

• At Lots 40 and 49, the unmitigated daytime OLA sound levels are predicted to be 60 dBA. The 
OLA’s at Lots 50 and 59 (adjacent to the rear property line of Lots 40 and 49) are further 
screened from road traffic noise and would therefore have lower sound levels. A 2.2 m high 
acoustic fence at Lots 40, 49, 50 and 59 will mitigate the daytime OLA sound levels at these 
lots to 54 dBA or lower. Thus, 2.2 m high acoustic fences are recommended at these locations. 
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3.2.3 Notes Regarding Barriers 

• The assessment was based on flat topography (i.e. the grade of the rear yard, base of the 
barrier and the roadway were all assumed to be zero). The assessment should be updated 
once the grading plan in available. 

• Where possible, the site grading should be designed with higher grades along the property 
lines, relative to the rear yards. This may result in mitigated sound levels that are lower 
than the levels discussed in Section 3.2.1 above. 

• The sound barriers may be designed with acoustic gates to provide access to the rear 
yard while ensuring that the acoustic performance of the barrier is not compromised.  A 
sample detail for the acoustic gate is included in this report. 

• Table 3 summarizes the required mitigation.  Additionally, Table 4 provides the mitigated 
sound levels based on recommended mitigation as well as the mitigation required to 
achieve the 55 dBA guideline limit.  Table 5 indicates the sound barrier heights required 
to achieve the range of 55 dBA to 60 dBA in one decibel increments. 

3.3 WARNING CLAUSES 

Where the sound level guidelines are exceeded, appropriate warning clauses should be 
registered on title and included on Offers of Purchase and Sale to make future occupants aware 
of the potential noise situation.  Lots requiring warning clauses and the wording for the City of 
Ottawa warning clauses are given in Table 3 and the notes to Table 3.  Note, warning clauses in 
the ENCG have ventilation and sound barrier requirements grouped together.  The ventilation and 
sound barrier requirements have been separated for use in Table 3 but the wording has been 
maintained. 

As noted above, exact calculations of wall and window requirements cannot be completed at this 
point as architectural plans are not available, although a sample calculation based on typical room 
dimensions indicates that it will feasible to meet the indoor noise criteria.  Reviews of building 
components (wall and window constructions) will be done prior to the application for building 
permit with dwelling-specific building component requirements to be included in the building 
permit application package. 

Where upgraded wall and/or window constructions are anticipated, warning clauses include 
language indicating that building components have been designed to provide sound isolation 
performance that will result in the indoor sound level limits being met when windows and exterior 
doors are closed. 

4.0 CONCLUSIONS 

Based on the predicted sound levels, the mitigation requirements for the proposed development 
are: 

• Mandatory air conditioning at Lots 1 to 4 and 50 to 50, as well as Block 83; 

• The provision for adding air conditioning at Lots 5 to 11, 28 to 31 and 39 to 49, as well as 
Blocks 81 and 82; 

• Upgraded exterior wall and/or window construction is expected at Lots 1 to 4 and 50 to 50, as 
well as Block 83; 
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• Upgraded exterior wall and/or window construction may be required at Lots 1 to 4 and 50 to 
50, as well as Block 83; 

• The following acoustic fences are required: 

o 3.0 m high acoustic fences at Lots 1 to 4 and Block 83; 

o 2.3 m high acoustic fences at Lot 5; 

o 2.2 m high acoustic fences at Lots 6, 7, 40, 49, 50 and 59. 

With the incorporation of the recommendations above, the indoor noise guidelines will be met at 
all units.  None of the sound levels at the OLA's will exceed the 5 dB excess allowed by the MECP 
guidelines with the mitigation that is indicated as the minimum requirement.  Future occupants 
will be made aware of the potential noise situation through warning clauses, as per MECP 
guidelines. 

5.0 REFERENCES 

1. “PC STAMSON 5.04 Computer Program for Road Traffic Noise Assessment”, Ontario 
Ministry of the Environment. 

2. Building Practice Note No. 56: “Controlling Sound Transmission into Buildings”, by J. D. 
Quirt, Division of Building Research, National Council of Canada, September, 1985. 

3. Environmental Noise Guideline NPC-300, “Stationary and Transportation Noise Sources - 
Approval and Planning”, Ontario Ministry of the Environment and Climate Change, August 
2013. 

4. “Road and Rail Noise: Effects on Housing”, Canada Mortgage and Housing Corporation, 
Publication NHA 5156, 81/10. 

5. “City of Ottawa Environmental Noise Control Guidelines”, January 2016. 
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J:\2008\108363\300 Phase 5 Detailed Noise\Reports\Half Moon Bay South - Phase 5 - Transportation v0_1 Dft.docx 
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 ROAD TRAFFIC DATA 

Roadway Classification Ultimate 
AADT 

% Trucks Speed 
Limit (kph) 

Day / Night 
Split (%) Medium Heavy 

Realigned 
Greenbank 

Road(1) 
4-UAD 35,000 7 5 70 92/8 

Greenbank 
BRT(2) 

Bus Rapid 
Transit Lane 270 100 0 80 74/26 

Kilbirnie 
Drive(1) 2-UCU 8,000 7 5 50 92/8 

Notes:  

(1) As per Appendix B of the City of Ottawa “Environmental Noise Control Guidelines”, 
dated January 2016. 

(2) Provided in an email from the City of Ottawa. 

 

 PREDICTED UNMITIGATED SOUND LEVELS OUTDOORS DUE TO ROAD 
TRAFFIC 

Location(1) Source Distance (m) Leq Day Leq Night 

Lot 1 
(West Façade) 

Realigned Greenbank Road 22 73 66 
Greenbank BRT 22 58 56 

TOTAL - 73 66 

Lot 2 
(South Façade) 

Realigned Greenbank Road 31 69 61 
Greenbank BRT 31 53 52 

TOTAL - 69 62 

Lot 3 
(South Façade) 

Realigned Greenbank Road 42 68 60 
Greenbank BRT 42 52 51 

TOTAL - 68 60 

Lot 4 
(South Façade) 

Realigned Greenbank Road 53 65 58 
Greenbank BRT 53 50 48 

TOTAL - 66 58 

Lot 5 
(South Façade) 

Realigned Greenbank Road 65 63 56 
Greenbank BRT 65 48 47 

TOTAL - 64 56 

Lot 5 
(North Façade) 

Realigned Greenbank Road 65 61 53 
Greenbank BRT 65 45 44 

TOTAL - 61 54 

Lot 8 
(South Façade) 

Realigned Greenbank Road 110 58 50 
Greenbank BRT 110 42 41 

TOTAL - 58 51 

Lot 11 
(South Façade) 

Realigned Greenbank Road 146 56 48 
Greenbank BRT 146 50 39 

TOTAL - 56 48 

Lot 11 
(North Façade) 

Realigned Greenbank Road 146 55 48 
Greenbank BRT 146 39 38 

TOTAL - 55 48 
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Location(1) Source Distance (m) Leq Day Leq Night 

Lot 12 
(South Façade) 

Realigned Greenbank Road 157 55 48 
Greenbank BRT 157 40 38 

TOTAL - 55 48 

Lot 27 
(North Façade) 

Realigned Greenbank Road 157 55 47 
Greenbank BRT 157 40 38 

TOTAL - 55 48 

Lot 28 
(North Façade) 

Realigned Greenbank Road 145 56 49 
Greenbank BRT 145 41 39 

TOTAL - 56 49 

Lot 31 
(North Façade) 

Realigned Greenbank Road 111 58 51 
Greenbank BRT 111 43 41 

TOTAL - 58 51 

Lot 32 
(West Façade) 

Realigned Greenbank Road 113 53 45 
Greenbank BRT 113 37 35 

TOTAL - 53 45 

Lot 39 
(South Façade) 

Realigned Greenbank Road 113 57 49 
Greenbank BRT 113 41 40 

TOTAL - 57 50 

Lot 40 
(South Façade) 

Realigned Greenbank Road 70 61 54 
Greenbank BRT 70 46 44 

TOTAL - 61 54 

Lot 45 
(West Façade) 

Realigned Greenbank Road 70 57 49 
Greenbank BRT 70 41 40 

TOTAL - 57 49 

Lot 49 
(North Façade) 

Realigned Greenbank Road 70 62 54 
Greenbank BRT 70 46 44 

TOTAL - 62 55 

Lot 54 
(West Façade) 

Realigned Greenbank Road 41 70 63 
Greenbank BRT 41 55 53 

TOTAL - 70 63 

Block 81 
(North Façade) 

Realigned Greenbank Road 109 58 50 
Greenbank BRT 109 42 41 

TOTAL - 58 51 

Block 82 
(North Façade) 

Realigned Greenbank Road 65 63 55 
Greenbank BRT 65 48 46 

TOTAL - 63 56 

Block 83 
(West Façade) 

Realigned Greenbank Road 22 73 66 
Greenbank BRT 22 58 45 

TOTAL - 73 66 

Block 83 
(South Façade) 

Realigned Greenbank Road 22 70 63 
Greenbank BRT 22 55 53 
Kilbirnie Drive 45 58 50 

TOTAL - 71 63 

Block 84 
(South Façade) 

Realigned Greenbank Road 142 54 47 
Greenbank BRT 142 39 38 

TOTAL - 55 47 

Lot 1 
(OLA) 

Realigned Greenbank Road 26 69 - 
Greenbank BRT 26 53 - 

TOTAL - 69 - 

Lot 2 
(OLA) 

Realigned Greenbank Road 35 65 - 
Greenbank BRT 35 50 - 

TOTAL - 65 - 
Lot 3 Realigned Greenbank Road 45 63 - 
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Location(1) Source Distance (m) Leq Day Leq Night 
(OLA) Greenbank BRT 45 48 - 

TOTAL - 63 - 

Lot 4 
(OLA) 

Realigned Greenbank Road 56 61 - 
Greenbank BRT 56 46 - 

TOTAL - 61 - 

Lot 5 
(OLA) 

Realigned Greenbank Road 68 60 - 
Greenbank BRT 68 45 - 

TOTAL - 60 - 

Lot 6 
(OLA) 

Realigned Greenbank Road 81 59 - 
Greenbank BRT 81 43 - 

TOTAL - 59 - 

Lot 7 
(OLA) 

Realigned Greenbank Road 94 58 - 
Greenbank BRT 94 42 - 

TOTAL - 58 - 

Lot 8 
(OLA) 

Realigned Greenbank Road 113 56 - 
Greenbank BRT 113 41 - 

TOTAL - 56 - 

Lot 9 
(OLA) 

Realigned Greenbank Road 126 56 - 
Greenbank BRT 126 40 - 

TOTAL - 56 - 

Lot 10 
(OLA) 

Realigned Greenbank Road 139 55 - 
Greenbank BRT 139 39 - 

TOTAL - 55 - 

Lot 40 
(OLA) 

Realigned Greenbank Road 67 60 - 
Greenbank BRT 67 44 - 

TOTAL - 60 - 

Lot 49 
(OLA) 

Realigned Greenbank Road 67 60 - 
Greenbank BRT 67 44 - 

TOTAL - 60 - 

Block 81 
Westerly Unit 

(OLA) 

Realigned Greenbank Road 112 51 - 
Greenbank BRT 112 36 - 
Kilbirnie Drive 42 50 - 

TOTAL - 54 - 

Block 82 
Westerly Unit 

(OLA) 

Realigned Greenbank Road 68 55 - 
Greenbank BRT 68 40 - 
Kilbirnie Drive 42 50 - 

TOTAL - 57 - 

Block 83 
Westerly Unit 

(OLA) 

Realigned Greenbank Road 25 69 - 
Greenbank BRT 25 54 - 
Kilbirnie Drive 42 58 - 

TOTAL - 69 - 

Block 83 
2nd Westerly Unit 

(OLA) 

Realigned Greenbank Road 31 66 - 
Greenbank BRT 31 50 - 
Kilbirnie Drive 42 57 - 

TOTAL - 66 - 
Notes:  

(1) See Appendix C for figures showing distances and angles to roadways. 

(2) Daytime and nighttime sound levels at the building facades were assessed at a height of 4.5 m above grade. Daytime 
sound levels at the OLA’s were assessed at a height of 1.5 m above grade. 
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 NOISE ABATEMENT MEASURES 

Location Air Conditioning Exterior Wall and 
Window Sound Barrier Warning 

Clauses 

Lots 1 to 4 Mandatory Upgraded construction 
expected 3.0 m high A + B + D + E 

Lot 5 Provision for adding Upgraded construction 
may be required 2.3 m high A + B + C + E 

Lots 6, 7, 40 and 49 Provision for adding Upgraded construction 
may be required 2.2 m high A + B + C + E 

Lots 8 and 9 Provision for adding Upgraded construction 
may be required 

OLA’s 
screened by 

barriers at Lots 
1 o 7 

A + C 

Lots 10, 11, 28 to 
31, 39 and 41 to 48 

Block 81 and 82 
Provision for adding Upgraded construction 

may be required None A + C 

Lots 50 and 59 Mandatory Upgraded construction 
expected 2.2 m high A + B + D + E 

Lots 51 to 58 Mandatory Upgraded construction 
expected None A + D 

Block 83 Mandatory Upgraded construction 
expected 

3.0 m high at 
westerly unit 

(ties in to 
dwelling to the 

south) 

A + B + D + E 

All other units No special noise abatement measures required 
For notes to this table, see following page. 
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 NOTES TO TABLE 3 
(1) Where means must be provided to allow windows to remain closed for noise control purposes, a commonly used technique is 

that of central air conditioning.  Where possible, air cooled condenser units, if any, should be located in a noise insensitive area. 

Provision for air conditioning would correspond to a ducted, forced air heating system, which would allow the addition of central 
air conditioning at a later date by the occupant. 

(2) STC - Sound Transmission Class Rating (Reference ASTM-E413).  Values, where shown, are based on assumed areas.  
Requirements should be checked once building plans become available. 

(3) STC - Sound Transmission Class Rating (Reference ASTM-E413).  A sliding glass walkout door should be considered as a 
window and be included in the percentage of glazing.  Values shown are based on assumed areas.  Requirements should be 
checked once building plans become available. 

(4) Sound barriers must be of solid construction having a minimum face density of 20 kg/m2 with no gaps or cracks.  Earthen berms, 
solid fences or combinations of berms/fences are acceptable. 

(5) Warning clauses to be registered on title and be included in Offers of Purchase and Sale for designated lots: 

A. "The Transferee, for himself, his heirs, executors, administrators, successors and assigns acknowledge being advised that 
despite the inclusion of noise control features in the development and/or within the building unit sound levels due to 
increasing road traffic may occasionally interfere with some indoor and/or outdoor activities of the dwelling occupants as 
the sound levels may at times exceed the sound level limits of the City of Ottawa and the Ministry of the Environment, 
Conservation and Parks noise criteria." 

"This development includes a number of measures to help reduce noise impacts, listed below.  To ensure that provincial 
and municipal sound level limits are not exceeded and/or to keep sound levels as low as possible it is important to maintain 
the sound attenuation features provided." 

"This development includes building and street orientation to help increase setback distances to major noise sources and 
shield some rear yards from excessive noise levels." 

B. "This development includes an acoustic barrier to help reduce the sound levels within the rear yard of this and other nearby 
units." 

C. "This dwelling unit has been designed with the provision for adding central air conditioning at the occupant's discretion. 
Installation of central air conditioning by the occupant will allow windows and exterior doors to remain closed, thereby 
ensuring that the indoor sound levels are within the sound level limits of the City and the Ministry of the Environment and 
Climate Change." 

"The building components of this dwelling unit (walls, windows and exterior doors) have been designed to provide acoustic 
insulation so that, when windows and exterior doors are closed, the indoor sound levels are within the sound level limits of 
the City of Ottawa and the Ministry of Environment and Climate Change.  The details of this building component design are 
available by contacting the builder of this unit." 

D. "This dwelling unit has been supplied with a central air conditioning system which will allow windows and exterior doors to 
remain closed, thereby ensuring that the indoor sound levels are within the sound level limits of the City and the Ministry of 
the Environment, Conservation and Parks." 

"The building components of this dwelling unit (walls, windows and exterior doors) have been designed to provide acoustic 
insulation so that, when windows and exterior doors are closed, the indoor sound levels are within the sound level limits of 
the City of Ottawa and the Ministry of Environment, Conservation and Parks.  The details of this building component design 
are available by contacting the builder of this unit." 

E. "The Transferee, for himself, his heirs, executors, administrators, successors and assigns acknowledge being additionally 
advised that the installed acoustic barrier is on private property and must be maintained and kept in good repair by the 
property owner. Any maintenance, repair or replacement is the responsibility of the owner and shall be the same material 
or to the same standards, having the same colour, appearance and function of the original." 

(6) Conventional ventilated attic roof construction meeting OBC requirements is satisfactory. 

(7) All exterior doors shall be fully weatherstripped.  
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 OLA(1) MITIGATION OPTIONS 

OLA Location(2) 
Sound Barrier Height (m) Required to Mitigate to Sound Levels 

(Leq 16) (dBA) 

60 59 58 57 56 55 
Lot 1 2.5 2.7 2.9 3.2 3.5 3.9 
Lot 2 2.2 2.5 2.9 3.3 3.7 4.2 
Lot 3 2.2(3) 2.2(3) 2.2 2.8 3.2 3.7 
Lot 4 2.2(3) 2.2(3) 2.2(3) 2.2 2.5 3.1 
Lot 5 - 2.2(3) 2.2(3) 2.2(3) 2.2(3) 2.3 
Lot 6 - - 2.2(3) 2.2(3) 2.2(3) 2.2(3) 
Lot 7 - - - 2.2(3) 2.2(3) 2.2(3) 
Lot 8 - - - - - 2.2(3,4) 
Lot 9 - - - - - 2.2(3,4) 

Lots 40 and 49(5) - 2.2(3) 2.2(3) 2.2(3) 2.2(3) 2.2(3) 
Block 83 2.6 2.8 3.1 3.4 3.7 4.1 

Notes: 

(1) OLA - Outdoor Living Area. 

(2) See Figure 2. 

(3) Minimum 2.2 m acoustic fence height as specified in the ENCG. 

(4) Screening from sound barriers at Lots 1 to 7. 

(5) The OLA’s at Lots 50 and 49 are more screened from road traffic noise by the building facades. The sound barrier 
requirements at these locations are therefore determined by Lots 40 and 49. 
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APPENDIX B 

ENVIRONMENTAL NOISE GUIDELINES 

MINISTRY OF THE ENVIRONMENT, CONSERVATION AND PARKS (MECP) 

 

Reference:  MECP Publication NPC-300, October 2013: “Environmental Noise Guideline, 
Stationary and Transportation Source – Approval and Planning”. 

    

SPACE SOURCE TIME PERIOD CRITERION 

    

Living/dining, den areas of residences, 
hospitals, nursing homes, schools, 
daycare centres, etc. 

Road 
Rail 

Aircraft 

07:00 to 23:00 
07:00 to 23:00 
24-hour period 

45 dBA 
40 dBA 

NEF/NEP 5 

Living/dining, den areas of residences, 
hospitals, nursing homes, etc. (except 
schools or daycare centres) 

Road 
Rail 

Aircraft 

23:00 to 07:00 
23:00 to 07:00 
24-hour period 

45 dBA 
40 dBA 

NEF/NEP 5 

    

Sleeping quarters Road 
Rail 

Aircraft 

07:00 to 23:00 
07:00 to 23:00 
24-hour period 

45 dBA 
40 dBA 

NEF/NEP 0 

Sleeping quarters Road 
Rail 

Aircraft 

23:00 to 07:00 
23:00 to 07:00 
24-hour period 

40 dBA 
35 dBA 

NEF/NEP 0 

    

Outdoor Living Areas Road and Rail 07:00 to 23:00 55 dBA 

    

Outdoor Point of Reception Aircraft 
 

Stationary Source 
Class 1 Area 

 
Class 2 Area 

 
Class 3 Area 

 
Class 4 Area 

24-hour period 
 
 

07:00 to 19:00(1) 
19:00 to 23:00(1) 
07:00 to 19:00(2) 
19:00 to 23:00(2) 
07:00 to 19:00(3) 
19:00 to 23:00(3) 
07:00 to 19:00(4) 
19:00 to 23:00(4) 

NEF/NEP 30# 
 
 

50* dBA 
50* dBA 
50* dBA 
45* dBA 
45* dBA 
40* dBA 
55* dBA 
55* dBA 

 
…./cont’d  
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SPACE SOURCE TIME PERIOD CRITERION 

    

Plane of a Window of  
Noise Sensitive Spaces 

Stationary Source 
Class 1 Area 

 
 

Class 2 Area 
 
 

Class 3 Area 
 
 

Class 4 Area 

 
07:00 to 19:00(1) 
19:00 to 23:00(1) 
23:00 to 07:00(1) 

07:00 to 19:00(2) 
19:00 to 23:00(2) 
23:00 to 07:00(2) 
07:00 to 19:00(3) 
19:00 to 23:00(3) 
23:00 to 07:00(3) 
07:00 to 19:00(4) 
19:00 to 23:00(4) 
23:00 to 07:00(4) 

 
50* dBA 
50* dBA 
45* dBA 
50* dBA 
50* dBA 
45* dBA 
45* dBA 
45* dBA 
40* dBA 
60* dBA 
60* dBA 
55* dBA 

    
 
# may not apply to in-fill or re-development. 
* or the minimum hourly background sound exposure Leq(1), due to road traffic, if higher. 
(1) Class 1 Area:  Urban. 
(2) Class 2 Area:  Urban during day; rural-like evening and night. 
(3) Class 3 Area:  Rural. 
(4) Class 4 Area:  Subject to land use planning authority’s approval. 

 

Reference: MECP Publication ISBN 0-7729-2804-5, 1987: "Environmental Noise Assessment 
in Land-Use Planning". 

 
EXCESS ABOVE RECOMMENDED 
SOUND LEVEL LIMITS (dBA) 

 
CHANGE IN SUBJECTIVE 
LOUDNESS ABOVE 

 
MAGNITUDE OF THE 
NOISE PROBLEM 

 
NOISE CONTROL 
MEASURES (OR ACTION 
TO BE TAKEN) 

No excess (<55 dBA) — No expected noise 
problem 

None 

1 to 5 inclusive (56 to 60 dBA) Noticeably louder Slight noise impact If no physical measures are 
taken, then prospective 
purchasers or tenants 
should be made aware by 
suitable warning clauses. 

6 to 10 inclusive (61 - 65 dBA) Almost twice as loud Definite noise impact Recommended. 

11 to 15 inclusive (66 - 70 dBA) Almost three times as loud Serious noise impact Strongly Recommended. 

16 and over (>70 dBA) 
 

Almost four times as loud 
 

Very serious noise 
impact 
 

Strongly Recommended 
(may be mandatory). 
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Executive Summary 

Golder Associates Ltd. (Golder) was retained by Minto Communities Canada Inc. (Minto) and Mattamy Homes 

(Mattamy) to prepare a dust study (Dust Assessment) to assess potential impacts from aggregate pits located to 

the west and northwest of the proposed Minto and Mattamy residential subdivisions in the township of Nepean, 

Ottawa, Ontario.   

The Dust Assessment supports a compatibility assessment under the Ontario Ministry of the Environment and 

Climate Change (MOECC) Publication D-6.  The Dust Assessment was prepared based on the methodology and 

analysis procedure followed for a previous Dust Assessment completed for Mattamy (June 2013) for the same 

area. The Dust Assessment evaluates the impacts from the operation of the existing adjacent sand pits on the 

proposed Minto and Mattamy residential subdivision to the east, northeast and southeast of these sand pits.   

The proposed Minto Subdivision will be located west of Greenbank Road on Lots 6 and 7 of Concession 3 in 

Ottawa, Ontario.  The proposed Mattamy Subdivision will be located to the west of Greenbank Road on Lots 8 

and 9 of Concession 3 in Ottawa, Ontario.   

Both the Marcel Brazeau Pit and Scott Drummond Pit (the Pits) are located along the western boundary of the 

proposed Mattamy Subdivision and northwest of the proposed Minto Subdivision.  The study is required in support 

of approval of the Subdivisions. 

This Dust Assessment (March 2018) for the Minto and Mattamy Subdivisions includes the updated layout of the 

proposed residential subdivisions, grading for the proposed Subdivisions, and updated operating hours for the 

Brazeau Pit.  

Based on the assessment conducted in accordance with the published MOECC guidance to obtain approval 

under the Environmental Protection Act (EPA) Section 9 for the operations of the Pits, there are no anticipated 

dust impacts on the proposed Minto and Mattamy Subdivisions. 
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1.0 INTRODUCTION 
Golder Associates Ltd. (Golder) was retained by Minto Communities Canada Inc. (Minto) and Mattamy Homes 

(Mattamy) to prepare a dust study (Dust Assessment) to assess potential impacts from aggregate pits located to 

the west and northwest of the proposed Minto and Mattamy residential subdivisions in the township of Nepean, 

Ottawa, Ontario.  The Dust Assessment evaluates the impacts from the operation of the existing open pits (Marcel 

Brazeau Pit – 3089 Borrisokane Road and Scott Drummond Pit – 3717 Borrisokane Road) (the Pits) on the 

proposed Minto and Mattamy residential subdivisions to the east, northeast and southeast of the Pits.   

The Mattamy Subdivision is proposed to be located to the west of Greenbank Road on Lots 8 and 9,  

Concession 3 in Ottawa, Ontario.  The Minto Subdivision is proposed to be located west of Greenbank Road on 

Lots 6 and 7, Concession 3 in Ottawa, Ontario.  Both Pits are located along the western boundary of the Mattamy 

Subdivision and northeast and southeast of the Minto Subdivision.  This study Dust Assessment was prepared in 

support of a site plan approval of the Subdivisions. 

Golder’s analysis is based on a previous Golder Report “Dust Assessment, Proposed Subdivision Development, 

Parts of Lots 8 and 9, Concession 3, Ottawa, Ontario” dated June 2013 completed for Mattamy.  Since the 

issuance of the June 2013 report, there have been various changes in the project design, as well as operations at 

the Pits.  Specifically, this Dust Assessment includes the following: 

 addition of the new proposed Minto Subdivision (including the existing Minto development known as Quinn’s 

Pointe Stage 1) 

 revised and expanded proposed Mattamy Subdivision area 

 review and update (as required) the Pits operations to reflect current operations, including updated hours of 

operations and height of portable screen at the Brazeau Pit (obtained from Marcel Brazeau by Golder during 

a phone conversation on March 6, 2018) 

2.0 OPERATIONS 
The Pits are sand extraction pits, both of which operate under licenses from the Ontario Ministry of Natural 

Resources (MNR).  The daily operations of the pits vary depending on the demand for specific products. 

Both pits are licensed to extract below the water table; however, based on information provided by the operators, 

the costs associated with extraction below water would make this scenario unlikely. 

Identification of potential air sources were originally completed during a site visit on June 22, 2010, and through 

subsequent information provided by the Pit operators in January 2013.  Revisions to the dust emissions sources 

were completed based on the information obtained in March 2018 and are provided in the sections below. 

Both Pits provided their current typical hours of operations as of March 2018; the Brazeau Pit operates 12 hours 

per day, whereas the Drummond Pit typically operates 10 hours per day.  
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2.1 Brazeau Pit – 3809 Borrisokane Road, Ottawa 
The extraction and processing of the Brazeau Pit is proposed to move west, away from the proposed Mattamy 

and Minto Subdivisions towards Borrisokane Road.  The current extraction is about 450 m east of the proposed 

Mattamy Subdivision property line at a depth down to the water table, which is approximately 10 to 11 m below 

existing grade.  The Pit is permitted to extract below the water table; however, as per phone conversations with 

the Brazeau Pit, it is not anticipated that extraction will occur below the water table.  This site typically operates 

between 6:00 AM and 6:00 PM.  The following pieces of equipment are used onsite: 

 Screen and conveyor system – three (3) screens and one (1) conveyor system are used on site.  This system 

was not operational at the time of site visit.  Site personnel informed Golder that this system is operated a 

maximum of twice a week based on demand.  

 Loaders – four (4) 950 Caterpillar loaders are regularly used on site; however, occasionally a maximum of five 

(5) loaders are used.  

 Shipping – during an hour, up to six (6) trucks could cross the site.  

 Portable crusher – one (1) portable crusher may be used on site occasionally as required (on demand).  

There is no portable crusher on a regular day to day operation. 

2.2 Drummond Pit – 3717 Borrisokane Road, Ottawa 
The extraction and processing of the Drummond Pit is also proposed to move west, away from the proposed 

Mattamy and Minto Subdivisions towards Borrisokane Road.  The current extraction is about 300 m east of the 

proposed Mattamy Subdivision property line at a depth down to the water table, which is approximately 10 to 11 m 

below the current grade.  As with the Brazeau Pit, extraction is permitted below the water table.  This site typically 

operates between 7:00 AM and 5:00 PM.  Site personnel also indicated that the Pit has approximately five (5) 

additional years of operational life remaining.  The following pieces of equipment are used on site: 

 Excavator – one (1) Caterpillar excavator is used on site based on demand.  Screen and Conveyor system - 

one (1) 628 Trommel screener and conveyor system is used on site, along with 2 small screens.  This system 

was not operational at the time of site visit.  Site personnel informed Golder that this system is operated a 

maximum of twice a week based on demand. 

 Loaders and graders – one (1) CAT 966G loader, one (1) CAT 988 loader; one (1) CAT 950 loader, and one 

(1) CAT D6R grader could be used onsite. 

 Shipping – a maximum of 200 truck loads are shipped daily.  During 1-hour a maximum of 20 to 25 trucks 

could cross the site.  
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3.0 CRITERIA AND GUIDELINES 
The Ontario Ministry of the Environment and Climate Change (MOECC) Publication D-6 is a guideline that is 
intended to apply when a change in land use is proposed to minimize the encroachment of sensitive land use 
upon industrial land use and vice versa.  This guideline categorizes industrial facilities into three Classes.  As per 
the D-6 Guideline, quarry and pits can be categorized as a Class II facility.  A Class II industrial facility can be 
described as follows: 

A place of business for medium scale processing and manufacturing with outdoor storage of wastes or 
materials (i.e., it has an open process) and/or there are periodic outputs of minor annoyance.  There are 
occasional outputs of either point source or fugitive emissions for any of the following: noise, odour, dust 
and/or vibration, and low probability of fugitive emissions.  Shift operations are permitted and there is 
frequent movement of products and/or heavy trucks during daytime hours. 

Specifically, the D-6 Guideline requires that fugitive air emission studies be carried out for sensitive development 
within 300 m of a Class II facility.  The D-6 Guideline applies to all types of proposed, committed and/or existing 
industrial land uses which have the potential to produce point source and/or fugitive air emissions such as noise, 
vibration, odour, dust and others, either through normal operations, procedures, maintenance or storage activities, 
and/or from associated traffic/transportation.  

Emissions of particulate matter are addressed through the Environmental Protection Act (EPA), in particular 
Section 9 and Regulation 419/05 (Air Pollution – Local Air Quality). 

In addition, the MNR publication “Mineral Aggregate Resource Reference Manual”, dated January 2001, suggests 
some mitigation options where potential conflicts are identified.  These options include: 

1) Identification of development restriction in the zone of influence – using compatibility analysis (i.e., as 
outlined in MOECC Publication D-6 above), specific building or activity restriction may be developed  
(e.g., no habitable buildings permitted within certain metres of a licensed site).  

2) Lot relocation or redesign – where a subdivision is involved, lots can sometimes be relocated or reconfigured 
to reduce potential conflict.  In the case of Subdivisions, the majority of the proposed residential development 
includes a set back from the Pits.  An allowance for a road, a school and a community park has been 
provided in the lands between the Pits and residential development area. 

3) Avoidance of truck traffic in road design – where options exist, access to public roads from a subdivision (or 
vice versa) should be directed to portions of the road system less likely to be used by trucks transporting 
aggregate materials.  In the case of the Marcel Brazeau Pit and the Scott Drummond Pit, the products from 
both pits are shipped through Borrisokane Road, which is well away from the Subdivisions.  

 Working with owner of the mineral aggregate – to reduce the impact, the owner could redesign the 
phase schedule such that material close to the proposed development is removed first; modify internal 
operations to reduce dust generation; establish landscape buffers or berm as necessary.  In the case of 
the Marcel Brazeau Pit and the Scott Drummond Pit, the extraction moves away from the Subdivisions 
as the resource located closest to the Subdivisions has already been removed.  

 Removal of aggregate prior to development – if conflicts exists, parties involved may discuss the possibility 
of removing aggregate at locations closer to development prior to development.  In this case, the aggregate 
resource located closest to the Subdivisions has already been removed down to the water table.  

The following sections discuss the relevant City of Ottawa and MOECC guidelines. 
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4.0 DUST ASSESSMENT 
Golder conducted a general dust assessment to assess potential air quality impacts from the operations of the 

Brazeau and Drummond Pits on the proposed Minto and Mattamy Subdivisions.  For the purposes of this report, 

dust is the collective term used for particulate matter.  For air quality assessments in Ontario related to fugitive 

dust, particulate matter is typically categorized into the following three categories: 

 total suspended particulate (TSP) – particles nominally less than 44 µm in diameter 

 particles nominally smaller than 10 µm in diameter (PM10) 

 particles nominally smaller than 2.5 µm in diameter (PM2.5) 

Particulate matter is typically associated with airborne dust from vehicles travelling on paved roads and unpaved 

roads/haul routes, as well as material loading and unloading activities, crushing, screening and wind erosion of 

storage piles.   

In Ontario, under the guidelines to apply for a Section 9 approval, limits and guidelines for regulating air quality 

are established under O.Reg. 419/05 (Air Pollution – Local Air Quality).  These include standards, guidelines and 

ambient air quality criteria (AAQC) for various compounds.  The AAQC are commonly used in assessments of 

general air quality in a community, and the potential for causing an adverse effect, whereas the standards and 

guidelines are used to assess specific impacts of an individual facility for compliance and permitting requirements.  

The MOECC does not have limits for PM10 and PM2.5, therefore these have been excluded from the evaluation.  

Fugitive dust from pit operations excluding combustion sources are primarily emitted as TSP.  

This dust assessment included the following steps: 

 development of air inventory for all relevant sources at each of the Pits 

 prediction of air quality impacts of the combined emissions from the Pits on the proposed Minto and Mattamy 

Subdivisions 

 comparison of predicted concentrations of particulate matter to its standard as outlined in O.Reg. 419/05 

Respirable crystalline silica concentrations were not assessed as a part of this Dust Assessment as the percentage 

of silica in the dust is not available for the Pits.  The Dust Assessment did not include the Pits’ mobile or road traffic 

sources of emission as these are excluded from O.Reg. 419/05.  In accordance with MOECC procedures, exclusion 

of the road sources is acceptable as long as the aggregate facilities have implemented a fugitive dust Best 

Management Practices (BMP) Plan that includes the road emissions.  The operators of the Pits have confirmed that 

a BMP Plan is in place at each of the Pits.  In the case of the Subdivisions, the extraction from both the Pits 

progresses away from the proposed Mattamy and Minto Subdivisions; therefore, the length of the haul routes is 

expected to decrease over time, which is expected to result in lower impact from road traffic on the Subdivisions.  

The air emission sources included in the assessment for each of the Pits are summarized in Table 1. 
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Table 1: Summary of Air Emission Sources at the Pits 

Equipment Brazeau Pit Drummond Pit 

Storage Piles Yes Yes 

Screeners Yes Yes 

Vehicle Movements – Shipping N/A N/A 

Material Transfers Yes Yes 

N/A – Not applicable, not subject to Section 9 permitting requirements.  

5.0 METHODOLOGY 
For the purpose of this assessment, information collected from pit operators on emission sources was used to 

estimate emissions from the site.  Emission rates are based on maximum predicted production rates from the site.  

Operations vary by hour of day and month of year, thus the use of maximum production rates is a conservative 

approach in assessing the impact of the Pits.  Table 2 lists the estimated daily emission rates for each of the Pits 

used for the Dust Assessment.  

Table 2: Existing Daily Emissions at the Pits 

Pit Maximum Daily Emission Rate [g/s] Percent of Total 

Brazeau 0.59 52% 

Drummond 0.55 48% 

The operation of the Pits will gradually move westward and, therefore, further away from the proposed Minto and 
Mattamy Subdivision.  To maintain conservatism, the Pits operations were modelled based on current location 
and, therefore, are expected to overestimate impact on the proposed Minto and Mattamy Subdivisions.  Further, 
the area where the Pits operations take place will become deeper which would reduce impact on the proposed 
Minto and Mattamy Subdivisions.  The reduced grading is an increase to grade differential between the bottom of 
the existing Pits and the surrounding proposed Minto and Mattamy Subdivisions.  This reduced grading was not 
included in the modelling to maintain conservatism.   

The Dust Assessment was modelled using the AERMOD dispersion model using a five (5) year meteorological 
crops data set provided by the MOECC for the Eastern Region (Ottawa Regional Airport and Maniwaki).  The dust 
sources associated with the Pits were modelled using a combination of area and volume sources.  The model was 
run using uniform Cartesian grid encompassing the Pits and the proposed Minto and Mattamy Subdivisions. 

6.0 RESULTS AND DISCUSSION 
The proposed Minto and Mattamy Subdivisions plan indicates that the lands adjacent to the Scott Drummond Pit 

will be used for a secondary school and part of the lands adjacent to the Marcel Brazeau Pit will be used for 

residential and commercial land uses.  Figure 1 presents the Minto and Mattamy Draft Subdivision Plan current as 

of March 2018.  

The maximum predicted 24-hour concentration of TSP for the combined pit operations is provided in Table 3 and 

presented on Figure 2 as the Point of Impingement (POI).  The predicted value is below the MOECC Schedule 3 

standard of 120 µg/m3 at all receptor locations in the proposed Subdivisions, indicating that the Pits can operate 

within the limit for TSP as set by the MOECC.   
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Table 3: Maximum Predicted Concentrations for Dust 

Pit 
Maximum Predicted  

TSP Concentration [µg/m3] 

MOECC Limit 

[µg/m3] 
 Percent of Limit 

Location of 

Maximum 

Combined Pit 

Operations 
27.1 120 22.6% North of the Pits 

In addition to evaluating the impact of operations at the Pits, existing background air quality conditions were 

considered.  There is no current ambient monitoring to determine background concentration levels for TSP in 

Ontario.  All ambient monitoring is limited to the PM2.5 size fraction.  A conservative estimate of the background 

TSP concentration was evaluated from the PM2.5 measurements.  The closest air monitoring station to the site is 

Ottawa Central Station (45°22’57.1 N, 75°42’51.1 W).  The maximum predicted impact of the Pits operations 

including background air quality is presented in Table 4.   

Table 4: Fugitive Dust Levels (24-hr average concentrations) Including Background 

Pit 
Maximum Predicted TSP 

Concentration [µg/m3] 

Background TSP 

Concentration [µg/m³] 

Operations + 

Background 

[µg/m³] 

 Percent of 

Limit 

Combined Pit 

Operations 
27.1 29.3* 56.4 47.0% 

* 90th percentile PM2.5 concentration was converted to TSP value by assuming that PM10 is 50% of TSP and PM2.5 is 50% of PM10; 90th 

percentile PM2.5 concentration for 2015 was obtained from the MOECC’s publication Air Quality in Ontario – 2015 Report1. 

7.0 CONCLUSIONS AND LIMITATIONS 

7.1 Conclusions 
Golder was retained by Minto and Mattamy to prepare a dust study (Dust Assessment) to assess potential 

impacts from aggregate pits located to the west and northwest of the proposed Minto and Mattamy residential 

subdivisions.    

Based on the assessment of the Pits operation conducted in accordance with published MOECC guidance to 

obtain approval under the Section 9 of the EPA, the estimated dust emissions were below the Schedule 3 TSP 

limit at the proposed Subdivisions.  Provided the Pits continue to operate in a similar manner and implement their 

BMP Plan to minimize dust migration off-site, the dust levels from future Pits operations are unlikely to reach the 

MOECC limit for TSP at the proposed residential subdivisions.  The concentrations from the Pits will decrease as 

the Pits operations continue to move further away from the Minto and Mattamy residential subdivisions. 

The proposed Minto and Mattamy Subdivisions would be considered as compatible land uses based on the 

guidance of MOECC Publication D-6, provided that the Pits continue to implement their fugitive dust BMP Plan. 

                                                      

1 MOECC. (2017). Air Quality in Ontario – 2015 Report.  Obtained from: 
http://www.airqualityontario.com/downloads/AirQualityInOntarioReportAndAppendix2015.pdf  
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7.2 Limitations 
As indicated in the report, the information related to the Pit operations were obtained from the Pit operators and 

their onsite personnel during a site visit on June 22, 2010, conversations and email confirmations from the pit 

owners in June 2013, and updated operations information obtained in March 2018 based on conversation or email 

confirmation from the pit owners.  Golder has acted in good faith and used the information collected and accepts 

no responsibility for any deficiency, misstatements, or inaccuracies contained in this report as a result of 

omissions, misinterpretations or fraudulent acts of the persons involved. 

Respirable crystalline silica concentrations were not assessed as a part of this study as the percentage of silica in 

the dust is not available for this site. 

Golder prepared this dust study using its commercially reasonable best efforts consistent with the level and skill 

ordinarily exercised by members of the profession currently practicing under similar conditions, while ensuring that 

the study was prepared in general conformance with regulatory and guideline requirements. 

This report was prepared for the exclusive use of Minto and Mattamy.  Persons other than Minto and/or Mattamy 

using this report or observations, or conclusions stated within, may do so at their own discretion. 
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1 Screening 
This study has been prepared according  to  the City of Ottawa’s 2017 Transportation  Impact Assessment  (TIA) 

Guidelines. Accordingly, a Step 1 Screening Form has been prepared and is included as Appendix A, along with the 

Certification Form for TIA Study PM. As shown in the Screening Form, a TIA met the Trip Generation and Location 

triggers and requires the Design Review component and the Network Impact Component. 

2 Existing and Planned Conditions 

2.1 Proposed Development 
The  proposed  development,  located  at  3718  Greenbank  Road,  is  currently  a  greenfield  property  within  the 

Barrhaven South Expansion Area (BSEA) and would include a total of 165 residential units, 67 single detached and 

98 townhomes. It will be the fifth phase of the adjacent development. While currently zoned as Mineral Aggregate 

(MR), the BSEA CDP will rezone the land within the site boundary as low/medium residential (mix of R1‐5). Access 

to the proposed development will be provided the existing phase of the development, using Soldats Riendeau 

Street, River Mist Road, Dundonald Drive and Kilbirnie Drive to access the adjacent arterial road network. The 

future Re‐Aligned Greenbank Road will border the western edge of the development but is not anticipated to be 

completed during the horizons of this study. The anticipated full build‐out and occupancy horizon is 2020. Figure 

1 illustrates the Study Area Context. Figure 2 illustrates the proposed concept plan. 

Figure 1: Area Context Plan 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: November 14, 2018   
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2.2 Existing Conditions 

2.2.1 Area Road Network 
Greenbank Road: Greenbank Road is a City of Ottawa arterial road with a two‐lane urban cross‐section including 

a bike lane in the northbound direction. The posted speed limit is 60 km/h. The Ottawa Official Plan reserves a 

37.5 metre right of way. 

Cambrian Road: Cambrian Road is a City of Ottawa arterial road with a two‐lane urban cross‐section and a 50 

km/h posted speed limit. The Ottawa Official Plan reserves a 37.5 metre right of way. 

Dundonald Drive: Dundonald Drive is a City of Ottawa collector road with a two‐lane urban with parking lanes on 

both sides of the road. The unposted speed limit is 50km/h and the right‐of‐way is 24.0m. 

Kilbirnie Drive: Kilbirnie Drive is a City of Ottawa collector road with a two‐lane urban with a parking lane on one 

side of the road. The unposted speed limit is 50km/h and the right‐of‐way is 22.0m. 

River Mist Road: River Mist Road is a City of Ottawa collector road with a two‐lane urban with a parking lane on 

one side of the road. The unposted speed limit is 50km/h and the right‐of‐way is 24.0m. 

Soldats Riendeau Street: Soldats Riendeau Street is a City of Ottawa local road with a two‐lane urban with a parking 

lane on one side of the road. The unposted speed limit is 50km/h and the right‐of‐way is 18.0m. 

Alex Polowin Avenue: Alex Polowin Avenue is a City of Ottawa local road with a two‐lane urban with a parking lane 

on one side of the road. The unposted speed limit is 50km/h and the right‐of‐way is 18.0m. 

2.2.2 Existing Intersections 
Greenbank Road / Dundonald Drive  The  intersection of Greenbank Road  and Dundonald 

Drive  is  a  signalized  intersection  with  shared  all 
movement  lanes  on  the  east  and  west  bound 
approaches,  and  the  north  and  south  bound 
approaches include an auxiliary left‐turn lane, a trough 
lane  and  an  auxiliary  right‐turn  lane.  A  multi‐use 
pathway signal and cross‐ride is provided on the west 
side of the intersection and the bike lane transitions to 
sharrows through the intersection for the northbound 
approach. No turn restrictions were noted. 

Greenbank Road / Kilbirnie Drive  The  intersection  of  Greenbank  Road  and  Kilbirnie 
Drive is a minor stop‐controlled intersection. The east 
and  west  bound  approaches  consist  if  shared  all 
movement lanes, and both the north and south bound 
approaches  consist  of  an  auxiliary  left‐turn  lane, 
through  lane  and  an  auxiliary  right‐turn  lane.  A 
northbound bike lane is provided. No turn restrictions 
were noted. 

Cambrian Road / River Mist Road  The  intersection  of  Cambrian  Road  and  River  Mist 
Road  is  an  all‐way  stop‐controlled  intersection  with 
shared movement  lanes  on  all  approaches.  No  turn 
restrictions were noted. 
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2.2.3 Existing Driveways 
Phase 5 of the Half Moon Bay South development will extend/connect to the local road network from the adjacent 

phases, with Soldats Riendeau Street bordering the phase on the north side and Alex Polowin Avenue on the east 

side. As a residential development, private driveways are along Soldats Riendeau Street and Alex Polowin Avenue 

has local road intersections. Currently these intersections and driveways are the sole contributors to the traffic 

along the roadways. Relative to this low volume the addition of 163 residential units will increase the traffic on 

the roadways, although this is not a significant impact to the overall roadway operation and capacity. 

Figure  3  illustrates  the  adjacent  driveway  and  local  road  intersections  and  additional  site  photos  have  been 

provided in Appendix B. 

Figure 3: Adjacent Driveway and Roadway Locations 

 

2.2.4 Cycling and Pedestrian Facilities 
The adjacent development generally provides a sidewalk on one side of the local roads, with sidewalks on both 

sides of the roadway on Dundonald Drive and River Mist Road, and Cambrian Road. Greenbank Road has a multi‐

use pathway on the west side of the road and a sidewalk on the east side. Pedestrian cross‐overs are provided at 

the roundabout intersection of Dundonald Drive and River Mist Road. 

The cycling facilities in the area are provided along Greenbank Road with a multi‐use pathway on the west side 

and  a  northbound  bike  lane.  The  future  Re‐Aligned  Greenbank  Road  and  the  existing  Greenbank  Road  are 

designated as spine routes and Cambrian Road, River Mist Road, and Dundonald Drive are designated as  local 

routes. 

Figure 4 and Figure 5 illustrate the pedestrian and cycling networks in the study area. 
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Figure 4: Study Area Pedestrian Network 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: November 14, 2018 

Figure 5: Study Area Cycling Network 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: November 14, 2018 
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2.2.5 Existing Transit 
The existing transit service is provided by route #95 that runs along Kilbirnie Drive, River Mist Road and Cambrian 

Road, from the Minto Recreation Complex, through downtown to Trim Road in Orleans. The nearest stops are 

located at Kilbirnie Drive/River Mist Road, and Dundonald Drive/River Mist Road, and are over a 500m walking 

distance from the centre of the subject site.  

Figure 6: Existing Transit Service 

 

2.2.6 Existing Area Traffic Management Measures 
There are no existing area traffic management measures within the Study Area. 

2.2.7 Existing Peak Hour Travel Demand 

Existing turning movement counts were acquired from area traffic studies for the existing Study Area intersection. 

Table 1 summarizes the intersection count dates, Figure 7 illustrates the study area traffic volumes. 

Table 1: Intersection Count Date 

Intersection  Count Date 

Greenbank Road & Dundonald Drive  Wednesday, May 24, 2017 

Greenbank Road & Kilbirnie Drive  Thursday, November 9, 2017 

River Mist Road & Cambrian Road  Wednesday, August 23, 2017 

Detailed turning movement count data is included in Appendix C. 
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Figure 7: Existing Study Area Traffic Volumes 

 

2.2.8 Collision Analysis 
Collision data has been acquired from OpenData Ottawa for four years prior to the commencement of this TIA for 

the study area. Figure 8 illustrates the study area collisions and Table 2 summarizes the collisions. 
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Figure 8: Study Area Collisions, 2014‐2017 

 
Source: https://maps.bikeottawa.ca/collisions/ Accessed: November 14, 2018 

Table 2: Study Area Collision Summary 

Total Collisions 
Number  % 

36  100% 

Classification 

Fatality  0  0% 

Non‐Fatal Injury  4  11% 

Property Damage Only  32  89% 

Initial Impact Type 

Angle  11  31% 

Rear end  2  6% 

Sideswipe  0  0% 

Turning Movement  3  8% 

SMV Other  2  6% 

SMV Unattended  18  50% 

Other  0  0% 

Road Surface Condition 

Dry  22  61% 

Wet  6  17% 

Loose Snow  1  3% 

Slush  2  6% 

Packed Snow  2  6% 

Ice  3  8% 

Pedestrian Involved  2  6% 

Study Area 

HMBS Phase 5 
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Overall, a low volume of collisions is noted at the study area intersections and road segments with majority under 

4 total collisions in four years (orange circles). The intersection of Greenbank Road and Dundonald Drive had a 

total of 7 collisions and is noted to have included a single pedestrian related collision, having occurred prior to the 

signalization  of  the  intersection.  The  other  pedestrian  related  collision  occurred  along  Andre  Audet  Avenue 

between Dundonald Drive and Soldats Riendeau Street. 

Collision data is included in Appendix D. 

2.3 Planned Conditions 

2.3.1 Changes to the Area Transportation Network 
Greenbank Road 

The  future  New  Greenbank  Road  extension,  south  of  Cambrian  Road,  will  pass  just  east  of  the  proposed 

development, providing Arterial Road connectivity. However, the timing of this extension is unknown as it is not 

included in the City of Ottawa’s Transportation Master Plan 2031 Affordable Road Network. 

Cambrian Road 

The Cambrian Road Widening Environmental Assessment includes a four‐lane cross‐section along Cambrian Road 

from Longfields Drive  to  the  future Realigned Greenbank Road. This EA has been approved by Transportation 

Committee and City Council, but the widening is not considered  in the City of Ottawa’s Transportation Master 

Plan 2031 Affordable Road Network and therefore the timing of this widening is unknown. 

Bus Rapid Transit  

As part of  the road widenings and re‐alignments, bus rapid transit stations are also planned for  the area. The 

timing of these is also unknown and have been illustrated in Figure 9. 

Figure 9: Future BRT Transit Stations 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: November 14, 2018 
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2.3.2 Other Study Area Developments 
Half Moon Bay West 

North of the proposed development is the Mattamy Development of Half Moon Bay West. This development will 

include 518 detached homes and 427 townhouses. Construction has not commenced on this subdivision. The trips 

generated by this site will be accounted for in the traffic projections.  

The Meadows Phase 4 

East  of  the  proposed  development  is  the  Tamarack  Development  of  the  Meadows.  Phase  4  has  a  current 

development application. This development will not have shared accesses or traffic cross‐over but will impact the 

Study Area intersections. This development will include 50 detached homes and 136 townhouses. The site trips 

generated by this site will be accounted for in the traffic projections. 

The Meadows Phase 5 

North  of  the  proposed  development  is  the  Tamarack  Development  of  the Meadows.  Phase  5  has  a  current 

development application. This development will not have shared accesses or traffic cross‐over but will impact the 

Study Are intersections. The site trips generated by this site will be accounted for in the traffic projections.  

Barrhaven South Expansion Lands (Quinn’s Pointe 2) 

To the southeast of the proposed development is the Minto Development of Quinn’s Pointe 2. The first phase of 

this development has been constructed. This development will not have shared accesses and site trips generated 

by this site will be accounted for in the traffic projections. 

3 Study Area and Time Periods 

3.1 Study Area 
The  study  area will  include  the  intersections  of  Greenbank  Road/Dundonald Drive, Greenbank  Road/Kilbirnie 

Drive, and Cambrian Road/River Mist Road. 

3.2 Time Periods 
As  the  proposed  development  is  composed  entirely  of  residential  units  the  AM  and  PM  peak  hours  will  be 

examined. 

3.3 Horizon Years 
The anticipated build‐out year is 2020. As a result, the full build‐out plus five years horizon year is 2025. 

4 Exemption Review 
Table 3 summarizes the exemptions for this TIA. 

Table 3: Exemption Review 

Module  Element  Explanation   Exempt/Required 

Design Review Component 

4.1 Development 
Design 

4.1.2 Circulation 
and Access 

Only required for site plans  Exempt 

4.2.3 New Street 
Networks 

Only required for plans of subdivision  Required 
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Module  Element  Explanation   Exempt/Required 

4.2 Parking 

4.2.1 Parking 
Supply 

Only required for site plans  Exempt 

4.2.2 Spillover 
Parking 

Only required for site plans where 
parking supply is 15% below 
unconstrained demand 

Exempt 

Network Impact Component 

4.5 Transportation 
Demand 
Management 

All Elements 
Not required for site plans expected to 
have fewer than 60 employees and/or 
students on location at any given time 

Required 

4.6 
Neighbourhood 
Traffic 
Management 

4.6.1 Adjacent 
Neighbourhoods 

Only required when the development 
relies on local or collector streets for 
access and total volumes exceed ATM 
capacity thresholds 

Required 

4.8 Network 
Concept 

 

Only required when proposed 
development generates more than 200 
person‐trips during the peak hour in 
excess of equivalent volume permitted 
by established zoning 

Exempt 

5 Development Generated Travel Demand 

5.1 Trip Generation and Mode Shares 
This TIA has been prepared using the vehicle and person trip rates for the residential components using the TRANS 

Trip Generation Study Report (2009). Table 4 summarizes the person trip rates for the proposed land uses. 

Table 4: Trip Generation Person Trip Rates 

Dwelling Type 
Land Use 
Code 

Peak 
Hour 

Vehicle 
Trip Rate 

Person Trip 
Rates 

Single‐Detached  210 
AM  0.70  1.27 

PM  0.90  1.41 

Townhomes  220 
AM  0.54  0.98 

PM  0.71  1.16 

Using the above Person Trip rates, the total person trip generation has been estimated. Table 5 below illustrates 

the total person trip generation by dwelling type. 

Table 5: Total Person Trip Generation 

Land Use  Units 
AM Peak Hour  PM Peak Hour 

In  Out  Total  In  Out  Total 

Single‐Detached  67  25  60  85  57  37  94 

Townhomes  98  36  60  96  60  54  114 

Total Person Trips  61  120  181  117  91  208 

Using the most recent National Capital Region Origin‐Destination survey (OD Survey), the existing mode shares 

for South Nepean were determined and will be applied for the development and are summarized in Table 6.  
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Table 6: TOD Mode Share  

Travel Mode  Mode Share 

Auto Driver  80% 

Auto Passenger  5% 

Transit  10% 

Non‐Auto  5% 

Total  100% 

Using  the  above mode  shares  and  person  trip  rates  the  person  trips  by mode  have  been  projected.  Table  7 

summarizes the trip generation by mode. 

Table 7: Trip Generation by Mode 

Travel Mode  Mode Share  In  Out  Total  In  Out  Total 

Auto Driver  80%  49  96  145  94  73  166 

Auto Passenger  5%  3  6  9  6  5  11 

Transit  10%  7  12  19  12  9  20 

Non‐Auto Modes  5%  3  6  9  6  5  11 

Total  100%  61  120  181  117  91  208 

As shown above, 145 AM and 166 PM peak hour two‐way vehicle trips are projected as a result of the proposed 

development.  

No trip reductions factors (i.e. synergy, pass‐by, etc.) have been applied as the subject. 

5.2 Trip Distribution 
To understand the travel patterns of the subject development the OD Survey has been reviewed to determine the 

existing travel patterns. Table 8 below summarizes the distribution. 

Table 8: OD Survey Existing Mode Share – South Nepean 

To/From  Percent of Trips 

North  80% 

South  5% 

East  10% 

West  5% 

Total  100% 

5.3 Trip Assignment 
Using the distribution outlined above, turning movement splits, and access to major transportation infrastructure, 

the trips generated by the site have been assigned to the Study Area road network using the assignment illustrated 

in Figure 10 and new site volumes are illustrated in Figure 11.  
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Figure 10: Traffic Assignment (%) 
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Figure 11: New Site Generation Auto Volumes 

 

6 Background Network Travel Demand 

6.1 Transportation Network Plans 
The transportation network plans were discussed in Section 2.3. 

6.2 Background Growth 
A large amount of background traffic has been accounted for through the other developments that have been 

documented in Sections 2.3.2 and 6.3. To be consistent with the approved transportation impact assessments in 

the area, a 2% growth rate was applied to the existing volumes along the mainline volumes (e.g. north‐south on 
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Greenbank Road and east‐west on Cambrian Road). Figure 12 illustrates the background 2020 study area auto 

volumes and the Figure 13 illustrates the background 2025 auto volumes. The background development volumes 

have been included from Section 6.3 below. 

Figure 12: Background 2020 Volumes 
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Figure 13: Background 2025 Volumes 

 

6.3 Other Developments 
The background development volumes have been summarized for the 2020 and 2025 horizons. Mattamy Half 

Moon Bay West and Tamarack Meadows Phase 4 have been included in the 2020 horizon, and Tamarack Meadows 

Phase 5 and the Barrhaven South Expansion Area development has been added on for the 2025 horizon. 
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Figure 14: Background 2020 Development Volumes 
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Figure 15: Background 2025 Development Volumes 

 

7 Demand Rationalization 

7.1 Background 2020 Operations 
The intersection operations for the background 2020 conditions are summarized in Table 9.  

The synchro worksheets for the background 2020 conditions are provided in Appendix E. 
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Table 9: Background 2020 Intersection Operations 

Intersection  Lane 
AM Peak Hour  PM Peak Hour 

LOS  Delay  V/C  Q (95th)  LOS  Delay  V/C  Q (95th) 

Greenbank Road 
& Dundonald 

Drive 
Signalized 

EB  C  25.5   0.65   44.2   C  24.6   0.54   32.1 

WB  B  10.8  0.28  14.9  C  21.3  0.39  26.5 

NBL  C  30.5  0.17  11.8  C  32.0  0.32  19.9 

NBT  B  12.6  0.18  28.4  B  16.4  0.23  34.6 

NBR  A  0.1  0.02  0.0  A  0.1  0.03  0.0 

SBL  C  30.8  0.11  8.3  C  32.0  0.27  17.2 

SBT  B  15.2  0.18  26.7  B  16.6  0.16  24.7 

SBR  A  0.4  0.08  0.7  A  1.9  0.10  3.3 

Overall  B  16.9  ‐  ‐  B  19.6  ‐  ‐ 

Greenbank Road 
& Kilbirnie Drive 
Unsignalized 

EB  B  14.5   0.28   1.1   C  16.9   0.19   0.7  

WB  B  12.8  0.30  1.2  B  12.6  0.16  0.6 

NBL  A  7.7  0.02  0.1  A  7.8  0.05  0.2 

NBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

NBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBL  A  7.5  0.02  0.1  A  7.9  0.07  0.2 

SBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Overall  A  6.9  ‐  ‐  A  4.6  ‐  ‐ 

Cambrian Road 
& River Mist 

Road 
Unsignalized 

EB  B  10.7   0.32  1.4   B  13.8  0.54   3.3  

WB  B  12.2  0.43  2.2  C  16.6   0.64  4.6 

NB  B  11.6  0.40  1.9  B  10.6  0.22  0.8 

SB  A  9.3  0.09  0.3  A  9.9  0.09  0.3 

Overall  B  11.4  ‐  ‐  B  14.4  ‐  ‐ 

The  background  2020  intersection  operations  are  forecasted  to  operate  at  acceptable  levels  of  service.  No 

rationalization of the proposed development trip generation or background volumes are required for the 2020 

horizon. 

7.2 Background 2025 Operations 

The intersection operations for the background 2025 conditions are summarized below in Table 10. 

The intersection of Cambrian Road and River Mist Road requires a westbound left‐turn lane during the PM peak 

for potential operational issues by 2025, and using the TAC left‐turn warrants, a minimum storage length of 25m 

is required. This  left‐turn  lane has been included in the following analysis. The  left‐turn warrant  is provided in 

Appendix F. 

The synchro worksheets for the background 2025 conditions are provided in Appendix G. 
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Table 10: Background 2025 Intersection Operations 

Intersection  Lane 
AM Peak Hour  PM Peak Hour 

LOS  Delay  V/C  Q (95th)  LOS  Delay  V/C  Q (95th) 

Greenbank Road 
& Dundonald 

Drive 
Signalized 

EB  C  25.5   0.65   44.2   C  24.6   0.54   32.1  

WB  B  10.8  0.28  14.9  C  21.3  0.39  26.5 

NBL  C  30.5  0.17  11.8  C  32.0  0.32  19.9 

NBT  B  13.9  0.35  55.3  B  17.3  0.34  50.7 

NBR  A  0.1  0.02  0.0  A  0.1  0.03  0.0 

SBL  C  30.8  0.11  8.3  C  32.0  0.27  17.2 

SBT  B  15.5  0.25  36.9  B  17.6  0.33  48.8 

SBR  A  0.4  0.08  0.7  A  1.9  0.10  3.3 

Overall  B  16.7  ‐  ‐  B  19.5  ‐  ‐ 

Greenbank Road 
& Kilbirnie Drive 
Unsignalized 

EB  C  19.3   0.37   1.7   C  23.1   0.27   1.0 

WB  C  16.7  0.39  1.8  C  15.2  0.20  0.7 

NBL  A  7.9  0.02  0.1  A  8.2  0.056  0.2 

NBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

NBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBL  A  7.9  0.02  0.1  A  8.1  0.07  0.2 

SBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Overall  A  6.9  ‐  ‐  A  4.3  ‐  ‐ 

Cambrian Road 
& River Mist 

Road 
Unsignalized 

EB  C  19.5   0.62   4.2   D  33.7   0.86   9.8  

WBL  B  11.7  0.18  0.7  B  13.6  0.39  1.8 

WBT/R  C  21.4  0.65  4.6  C  23.0  0.72  5.9 

NB  C  24.6  0.74  6.3  B  13.8  0.39  1.8 

SB  B  11.4  0.12  0.4  B  11.4  0.10  0.3 

Overall  C  20.9  ‐  ‐  C  24.0  ‐  ‐ 

The background 2020 intersection operations are forecasted to operate at acceptable levels of service. As noted 

previously, the Cambrian Road and River Mist Road intersection will begin to experience capacity issues related 

to driver delay during the PM peak and the westbound left‐turn movement. A westbound left‐turn auxiliary lane 

has been assumed to be in place to support the background developments and traffic growth in the area. The 

eastbound and westbound approaches will also see increased delay with the background growth. During the AM 

peak, the northbound approach will also be experienced increased delay for vehicles turning onto Cambrian Road. 

Overall, no rationalization of the proposed development trip generation or background volumes are required for 

the 2025 horizon. 

8 Development Design 

8.1 Design for Sustainable Modes 
The proposed development is a residential subdivision and therefore auto and bicycle parking areas will be within 

each resident’s home. Figure 16 illustrates the concept active mode network. The plan incorporates the adjacent 

developments, planned routes on geoOttawa, and the extension of the Barrhaven South Urban Expansion Study 

Area CDP networks. 

   



  3718 Greenbank Road – Half Moon Bay South – Phase 5 Transportation Impact Assessment 

    Page 21 

Figure 16: Concept Pedestrian Network 

 

8.2 New Street Networks 
The planned street network will include 18.0 metre local roadways and a 14.5 metre window street on the western 

edge of the site. The local roads may include a sidewalk on one side, and the window street will need to tie into 

the eventual sidewalks along the future Re‐Aligned Greenbank Road. 

No traffic calming measures are recommended for the site. 

The internal road intersections are recommended to be stop‐controlled on the minor approaches. 

9 Boundary Street Design 

Table 11 summarizes the MMLOS analysis for the boundary road of Alex Polowin Avenue, using the developing 

community  land‐use  designation.  Alex  Polowin  Avenue meets  the MMLOS  targets  for  the  area.  The MMLOS 

worksheet has been provided in Appendix H. 

Table 11: Boundary Street MMLOS Analysis 

Segment 
Pedestrian LOS  Bicycle LOS  Transit LOS  Truck LOS 

PLOS  Target  BLOS  Target  TLOS  Target  TrLOS  Target 

Alex Polowin Avenue  B  C  B  C  ‐  N/A  ‐  N/A 

10 Access Intersection Design 
10.1 Location and Design of Access 
The proposed access to the subdivision is through the adjacent development local roads. The subdivision is Phase 

5 of the Half Moon Bay South Community and was planned to connect through Phase 4 along Fameflower Street, 

Soldats‐Riendeau Street, and Alex Polowin Street. 

Legend 

  New Sidewalk 

  Existing Sidewalk 
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10.2 Access Intersection Control 
Based  on  the  projected  volumes,  minor  stop‐controlled  intersections  are  recommended  at  the  future 

intersections. No further traffic control or turn lanes are warranted to address operational issues. 

10.3 Access Intersection Design 
The local road intersections will be shared lanes and formalize the planned intersections within the context of Half 

Moon Bay South. 

11 Transportation Demand Management 

11.1 Context for TDM 
The mode shares are heavily focused on auto travel and are anticipated to be achieved and will not impact any 

adjacent residential, recreational or natural land uses beyond the planned conditions and results of this study. 

The subject site is within the Barrhaven South Expansion Area. 

Total  bedrooms within  the  development  is  subject  to  owner  purchasing  preferences.  No  age  restrictions  are 

noted. 

11.2 Need and Opportunity 
The subject site has been assumed to rely predominantly on auto travel and those assumptions have been carried 

through the analysis. Little opportunity is available to shift these modes until major infrastructure projects are 

completed to increase the transit and active mode network connectivity from South Barrhaven to the rest of the 

City. 

11.3 TDM Program 
As discussed above, any “suite of post‐occupancy TDM measures” are limited in their applicability. It is anticipated 

that this development will rely predominantly on auto travel and those assumptions have been carried through 

the analysis. 

12 Neighbourhood Traffic Management 
Overall the site is anticipated to generate approximately 145 to 166 vehicle trips during the peak hours and will 

access the adjacent roads of Soldats‐Riendeau Street, Fameflower Street, and Alex Polowin Street. The 120‐vehicle 

threshold for  local roads during a peak hour is a  low threshold and will typically be exceeded if a  local road is 

longer than a few blocks or have been designed to collect other minor streets. 

The adjacent local roads are designed with an 18.0 metre right‐of‐way, 8.5 metre pavement width, and on‐street 

parking.  Due  to  the  residential  driveways  and  on‐street  parking,  no  traffic  management  features  are 

recommended along Soldats‐Riendeau Street, Fameflower Street, and Alex Polowin Street. 

13 Transit 
13.1 Route Capacity 
Overall, the forecasted new transit trips would result in approximately an 20 passengers during the peak hours, 

split between inbound and outbound travel.  

The existing transit routes are beyond 400 metres and not anticipated to be closer in proximity to the site until 

Re‐Aligned Greenbank Road is constructed. 
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13.2 Transit Priority 
No transit priority is required/considered for the study area. 

14 Network Intersection Design 
14.1 Network Intersection Control 
No changes are proposed to the existing area intersection control. 

14.2 Network Intersection Design 

14.2.1 2020 Future Total Intersection Operations 
The 2020 future total intersection volumes are illustrated in Figure 17 and the operations are summarized below 
in Table 12. The synchro worksheets have been provided in Appendix I. 

Figure 17: 2020 Future Total Traffic Volumes 
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Table 12: Total 2020 Intersection Operations 

Intersection  Lane 
AM Peak Hour  PM Peak Hour 

LOS  Delay  V/C  Q (95th)  LOS  Delay  V/C  Q (95th) 

Greenbank Road 
& Dundonald 

Drive 
Signalized 

EB  C  30.0   0.74   56.3  C  27.7   0.61   40.0  

WB  B  11.1  0.29  16.2  C  20.7  0.37  27.4 

NBL  C  31.5  0.18  11.8  C  32.9  0.32  19.9 

NBT  B  13.5  0.19  28.4  B  17.4  0.24  34.6 

NBR  A  0.1  0.02  0.0  A  0.1  0.03  0.0 

SBL  C  31.8  0.11  8.3  C  32.8  0.28  17.2 

SBT  B  16.3  0.19  26.7  B  17.6  0.16  24.7 

SBR  A  1.9  0.12  3.7  A  4.8  0.16  9.0 

Overall  B  19.1  ‐  ‐  C  20.5  ‐  ‐ 

Greenbank Road 
& Kilbirnie Drive 
Unsignalized 

EB  B  14.5   0.29   1.2   C  16.8   0.20  0.7 

WB  B  12.9  0.30  1.3  B  12.7  0.16  0.6 

NBL  A  7.7  0.02  0.1  A  7.8  0.06  0.2 

NBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

NBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBL  A  7.5  0.02  0.1  A  7.9  0.07  0.2 

SBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Overall  A  7.0  ‐  ‐  A  4.7  ‐  ‐ 

Cambrian Road 
& River Mist 

Road 
Unsignalized 

EB  B  11.6  0.37  1.7   C  16.3   0.63   4.4  

WB  B  13.0  0.46  2.4  C  18.4  0.67  5.1 

NB  B  13.5  0.50  2.8  B  11.8  0.30  1.2 

SB  A  9.6  0.09  0.3  B  10.3  0.09  0.3 

Overall  B  12.6  ‐  ‐  C  16.2  ‐  ‐ 

The  future  total  2020  intersection  operate  similarly  to  the  background  2020  conditions.  No  intersection 

improvements are recommended for the site build‐out horizon. 

14.2.2 2025 Future Total Intersection Operations 
The 2025 future total intersection volumes are illustrated in Figure 18 and the operations are summarized below 
in Table 13. The synchro worksheets have been provided in Appendix J. 
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Figure 18: 2025 Future Total Traffic Volumes 
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Table 13: Total 2025 Intersection Operations 

Intersection  Lane 
AM Peak Hour  PM Peak Hour 

LOS  Delay  V/C  Q (95th)  LOS  Delay  V/C  Q (95th) 

Greenbank Road 
& Dundonald 

Drive 
Signalized 

EB  C  30.2   0.74   56.4   B  29.3  0.64  41.2 

WB  B  10.5  0.26  15.2  B  29.5  0.63  44.1 

NBL  C  31.5  0.18  11.8  C  33.1  0.32  19.9 

NBT  B  15.0  0.37  55.3  B  18.9  0.36  50.7 

NBR  A  0.1  0.02  0.0  A  0.1  0.03  0.0 

SBL  C  31.8  0.11  8.3  C  33.1  0.28  17.2 

SBT  B  16.7  0.26  36.9  B  19.2  0.35  48.8 

SBR  A  1.9  0.12  3.7  A  4.8  0.17  9.0 

Overall  B  18.7  ‐  ‐  C  22.5  ‐  ‐ 

Greenbank Road 
& Kilbirnie Drive 
Unsignalized 

EB  C  19.4   0.38   1.7   D  23.1   0.28   1.1  

WB  C  16.9  0.40  1.9  C  15.4  0.20  0.8 

NBL  A  7.9  0.03  0.1  A  8.2  0.06  0.2 

NBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

NBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBL  A  7.9  0.02  0.1  A  8.1  0.07  0.2 

SBT  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

SBR  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Overall  A  7.1  ‐  ‐  A  4.4  ‐  ‐ 

Cambrian Road 
& River Mist 

Road 
Unsignalized 

EB  C  24.0   0.70  5.5   F  57.2  0.97  14.5 

WBL  B  12.3  0.19  0.7  B  14.7  0.41  2.0 

WBT/R  C  24.4  0.69  5.2  D  27.6  0.76  6.9 

NB  E  37.2  0.86  9.5  C  16.3  0.48  2.5 

SB  B  12.1  0.12  0.4  B  12.0  0.11  0.4 

Overall  D  27.6  ‐  ‐  D  35.1  ‐  ‐ 

The study area intersection operations see an increased delay with the additional background development traffic 

and growth. The intersection of Cambrian Road and River Mist Road eastbound approach will experience a delay 

of over 50 seconds during the PM peak. The separation of the right‐turn volume to an auxiliary lane is a potential 

improvement for this intersection. Table 14 summarizes the PM peak operations for the Cambrian Road and River 

Mist Road intersection with an eastbound auxiliary right‐turn lane. 

Table 14: Total 2025 Intersection Operations 

Intersection  Lane 
PM Peak Hour 

LOS  Delay  V/C  Q (95th) 

Cambrian Road 
& River Mist 

Road 
Unsignalized 

EBL/T  D  25.1   0.73   6.0 

EBR  B  11.4  0.32  1.4 

WBL  B  14.4  0.41  1.9 

WBT/R  D  26.3  0.75  6.6 

NB  C  15.3  0.46  2.3 

SB  B  11.5  0.10  0.3 

Overall  C  20.2  ‐  ‐ 

The addition of the eastbound‐right turn lane would improve the intersection operations at the Cambrian Road 

and River Mist Road intersection. Once Cambrian Road is widened, the additional eastbound lane would provide 

a similar benefit for the intersection. 
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14.2.3 Intersection MMLOS 
Table 15 summarizes the MMLOS analysis for the Greenbank Road and Dundonald Drive intersection. No existing 

MMLOS  analysis  has  been  provided  as  the  intersection  is  currently  a minor  stop‐controlled  intersection.  The 

MMLOS worksheet has been provided in Appendix F. 

Table 15: 2025 Future Signalized MMLOS Analysis 

Intersection 
Pedestrian LOS  Bicycle LOS  Transit LOS  Truck LOS  Auto LOS 

PLOS  Target  BLOS  Target  TLOS  Target  TrLOS  Target  ALOS  Target 

Greenbank Road & 
Dundonald Drive 

D  C  F  C  E  D  ‐  N/A  B  D 

The Greenbank Road and Dundonald Drive intersection does not meet the pedestrian, bicycle, or transit MMLOS 

targets  for  a  developing  community.  The  crossing  distance  across  Greenbank  Road  limits  the  ability  of  this 

intersection to meet the target and would require a road narrowing to improve the PLOS. For the BLOS, the mixed 

traffic operation on the east/west approaches result in a BLOS D, and the on‐street bike lane for the northbound 

approach is a BLOS F. If the northbound traffic uses the multi‐use pathway along the west side of Greenbank Road, 

the facility provides a PLOS A. The TLOS is limited by the delays to transit vehicles on the eastbound approach.  

No modifications are recommended for this intersection as a Greenbank Road would need to be narrowed for the 

pedestrian LOS, a multi‐use pathway is already provided for cycling, and the intersection timing is currently free. 

The Traffic Services Department may revise the signal timing to reduce the delay on transit vehicles. 

14.2.4 Recommended Design Elements 
The study area intersection of Cambrian Road and River Mist Road operations in the 2025 future total conditions 

indicate the need to provide a right‐turn lane in the eastbound direction. This is in addition to the westbound left‐

turn lane identified during the background conditions for 2025.  

The Cambrian Road is currently 11.0 metres wide along the mainline segments and the curb radii at the stop bar 

locations provide an effective width of 14.0 metres. A revision of the pavement markings at this intersection would 

allow for the inclusion of the eastbound shared left‐turn/through lane and right‐turn lane. To accommodate both 

the eastbound right‐turn and westbound left‐turn, the intersection would need to be widened. 

15 Summary of Improvements Indicated and Modifications Options 
The following summarizes the analysis and results presented in this TIA report: 

Proposed Site and Screening 

 The proposed  site  includes  165 units,  split  approximately  between 67  single  detached homes  and 98 

townhomes 

 Access will be provided from the development through the previous phases of the Half Moon Bay South 

development, accessing Greenbank Road at Dundonald Drive and Kilbirnie Drive, and Cambrian Road at 

River Mist Road 

 The development is proposed to be completed as a single phase by 2020 

 The Trip Generation and Location triggers were met for the TIA Screening 

Existing Conditions 

 The adjacent local road network consists of 18.0 metre right‐of‐way roads, with a sidewalk, and on‐street 

parking with (un)posted 50 km/h speed limits 
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 Pedestrian  and  cycling  facilities  are  provided  along  the  local  roads,  and  transit  facilities  are  provided 

beyond a 400‐metre linear distance from the proposed development 

 No collision issues were noted in the study area 

Development Generated Travel Demand 

 The proposed development is forecasted to generate 181 people two‐way trips during the AM peak and 

208 people two‐way trips during the PM peak 

 Based on the study area travel patterns, a total of 145 two‐way vehicle trips will be generated during the 

AM peak and 166 two‐way vehicles trips during the PM peak 

 95% of the traffic is estimated to travel north of the site (ultimately 80% north, 10% east, and 5% west) 

and 5% to the south of the site 

Background Conditions 

 The background developments of Half Moon Bay West and Tamarack Meadows Phase 4 were included 

within the 2020 horizon, and Tamarack Meadows Phase 5 and the Barrhaven South Expansion Area were 

included in the 2025 horizon 

 A westbound left‐turn lane was noted to be required due to background traffic at the Cambrian Road and 

River Mist Road intersection by the 2025 horizon 

Development Design 

 The development roads are 18.0 metre local roads and a 14.5 metre window street is located on the west 

side of the development 

 The internal road intersections are recommended to be minor stop‐controlled 

 No traffic calming measures are recommended within the development  

Boundary Street Design 

 The existing and future Alex Polowin Road meets the targets for MMLOS 

 No improvements are recommended 

Access Intersections Design 

 The access intersections are local road to local road intersections, as planned through the draft plan of 

the Half Moon Bay South development 

 Minor  stop‐controlled  intersections are  recommended  for  the  connections  to Soldats‐Riendeau Street 

and Alex Polowin Street 

TDM 

 The lack of supporting infrastructure limits the potential for TDM measures to reduce the auto reliance 

anticipated for the proposed development 

 Beyond  the  study horizons,  the  transit network along Re‐Aligned Greenbank Road and  the associated 

cycling and pedestrian networks will begin to produce the connectivity required to see a mode shift from 

the proposed development 

Neighbourhood Traffic Management 

 No traffic management features are recommended for Soldats‐Riendeau Street, Fameflower Street, or 

Alex Polowin Street 
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Transit 

 No transit service is provided on the boundary road network, nor future route plans include the proposed 

development at this time 

 To meet minimum area  transit use, half of a  single bus, or equivalent  capacity, would be  required  to 

support the proposed development during the AM and PM peak hours 

Network Intersection Design 

 An eastbound approach was noted to have delays above 50 seconds due to background and development 

traffic at the Cambrian Road and River Mist Road intersection by the 2025 horizon 

 An  auxiliary  right‐turn  lane  would  reduce  the  delay  at  the  intersection  and  improve  the  eastbound 

approach level of service 

16 Next Steps 
Following the circulation and review of this Step 4 Strategy Report, any comments received from City Staff will be 

incorporated  into  the  Step  5  TIA  Report.  Once  sign‐off  has  been  received  from  City  Transportation  Project 

Manager for all Steps of the TIA process, a signed and stamped final report will be provided to City staff. 
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TIA Screening Form and PM Certification Form 

   



CGH TRANSPORTATION INC. 13 Markham Avenue
Nepean ON  K2G 3Z1

City of Ottawa 2017 TIA Guidelines Date: Sept. 25, 2018
Step 1 - Screening Form Project Number: 2018-32

Project Reference: Mattamy HMBS Phase 5

Municipal Address
Description of Location
Land Use Classification
Development Size 
Accesses
Phase of Development
Buildout Year
TIA Requirement

Land Use Type
Development Size 94 Units
Trip Generation Trigger Yes

Does the development propose a new driveway to a boundary street 
that is designated as part of the City’s Transit Priority, Rapid Transit 
or Spine Bicycle Networks?

Yes

Is the development in a Design Priority Area (DPA) or Transit-
oriented Development (TOD) zone?

No

Location Trigger Yes

Are posted speed limits on a boundary street are 80 km/hr or 
greater?

No

Are there any horizontal/vertical curvatures on a boundary street 
limits sight lines at a proposed driveway? No

Is the proposed driveway within the area of influence of an adjacent 
traffic signal or roundabout (i.e. within 300 m of intersection in rural 
conditions, or within 150 m of intersection in urban/ suburban 
conditions)?

No

Ultimately. Not during build-
out or +5 year horizon.

Is the proposed driveway within auxiliary lanes of an intersection? No
Does the proposed driveway make use of an existing median break 
that serves an existing site?

No

Is there is a documented history of traffic operations or safety 
concerns on the boundary streets within 500 m of the development?

No

Does the development include a drive-thru facility? No
Safety Trigger No

1.1 Description of Proposed Development

1.2 Trip Generation Trigger

3718 Greenbank Road
Ward 21 - PIN 045922110
Residential

1.3 Location Triggers

163 units (69 singles, 94 townhomes)

1.4. Safety Triggers

Full TIA Required

Existing HMBS, Ultimately Realigned Greenbank
Single Phase
2020

Townhomes or apartments



 

 
 

 City Of Ottawa 
Infrastructure Services and Community 
Sustainability 

Planning and Growth Management 
110 Laurier Avenue West, 4th fl.  

Ottawa, ON  K1P 1J1 
Tel. : 613-580-2424 
Fax: 613-560-6006 

 

Ville d'Ottawa 
Services d 'infrastructure et Viabilité des 
collectivités 

Urbanisme et Gestion de la croissance 
110, avenue Laurier Ouest 

Ottawa (Ontario) K1P 1J1 
Tél. : 613-580-2424 
Télécopieur: 613-560-6006 

 

 

 

 

 

 

 

TIA Plan Reports 
 

On 14 June 2017, the Council of the City of Ottawa adopted new Transportation Impact 

Assessment (TIA) Guidelines.  In adopting the guidelines, Council established a requirement 

for those preparing and delivering transportation impact assessments and reports to sign a 

letter of certification. 

 

Individuals submitting TIA reports will be responsible for all aspects of development-related 

transportation assessment and reporting, and undertaking such work, in accordance and 

compliance with the City of Ottawa’s Official Plan, the Transportation Master Plan and the 

Transportation Impact Assessment (2017) Guidelines. 

 

By submitting the attached TIA report (and any associated documents) and signing this 

document, the individual acknowledges that s/he meets the four criteria listed below. 

 

CERTIFICATION 

 

1. I have reviewed and have a sound understanding of the objectives, needs and 

requirements of the City of Ottawa’s Official Plan, Transportation Master Plan and the 

Transportation Impact Assessment (2017) Guidelines; 

2. I have a sound knowledge of industry standard practice with respect to the preparation 

of transportation impact assessment reports, including multi modal level of service 

review; 

3. I have substantial experience (more than 5 years) in undertaking and delivering 

transportation impact studies (analysis, reporting and geometric design) with strong 

background knowledge in transportation planning, engineering or traffic operations; 

and  
4. I am either a licensed1 or registered2 professional in good standing, whose field of 

expertise [check √ appropriate field(s)] is either transportation engineering √ or 

transportation planning □. 
 
1,2 License of registration body that oversees the profession is required to have a code of conduct and 

ethics guidelines that will ensure appropriate conduct and representation for transportation planning 

and/or transportation engineering works. 

 

 



 

TIS REPORTS-PreQualification Letter/rc 

 

 

 

Dated at ___Ottawa__________ this __20__ day of ________September________, 2018. 

  (City) 

 

 

Name:   ___________Andrew Harte_____________________________ 

      (Please Print) 

 

Professional Title: _________Professional Engineer___________________________ 

 

 

 

___________________________________________________________ 

Signature of Individual certifier that s/he meets the above four criteria 

 

 

 

 

Office Contact Information (Please Print) 

Address: 13 Markham Avenue 

 

City / Postal Code: Ottawa  /  K2G 3Z1 

 

Telephone / Extension: (613) 697-3797 

 

E-Mail Address: Andrew.Harte@CGHTransportation.com 
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Coloured Plan

September 16th, 2014

Phase 5

30' Single
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HMBS Phase 5 Lot Count

34 BTB Townhomes (21%)

38 21' Townhomes (23%)

22 23' Townhomes (14%)
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163 TOTAL

Phase 5
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Appendix B 

 
 

Adjacent Driveway and Local Road Intersections 
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Turning Movement Counts 
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Appendix D 

 
 

Collision Data 

   



Record Location X Y Date Time Environment Road_Surface Traffic_Control Collision_Location Light Collision_Classification Impact_type

1903 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2014‐09‐25 16:02 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 02 ‐ Intersection related 01 ‐ Daylight 02 ‐ Non‐fatal injury 07 ‐ SMV other

2240 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2014‐07‐24 16:07 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 02 ‐ Non‐fatal injury 05 ‐ Turning movement

8226 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2014‐06‐24 13:00 02 ‐ Rain 02 ‐ Wet 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 05 ‐ Turning movement

9398 KILBIRNIE DR btwn Continuation of KILBIRNIE DR & SANDGATE RDG 365915.4773 5011900.139 2014‐08‐03 15:46 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

10143 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2014‐11‐05 18:20 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 07 ‐ Dark 03 ‐ P.D. only 02 ‐ Angle

13592 RIVER MIST RD btwn DUNDONALD DR & WHITE ARCTIC 364714.9791 5011998.489 2014‐01‐14 6:00 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 04 ‐ At/near private drive 07 ‐ Dark 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

13908 CAMBRIAN RD @ RIVER MIST RD 364357.1859 5012611.708 2014‐06‐07 7:48 01 ‐ Clear 01 ‐ Dry 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 05 ‐ Turning movement

13913 RIVER MIST RD btwn DUNDONALD DR & WHITE ARCTIC 364714.9791 5011998.489 2014‐02‐07 21:43 01 ‐ Clear 05 ‐ Packed snow 10 ‐ No control 04 ‐ At/near private drive 07 ‐ Dark 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

13920 RIVER MIST RD btwn DUNDONALD DR & WHITE ARCTIC 364714.9791 5011998.489 2014‐07‐17 11:30 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

13963 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2014‐05‐19 15:42 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

14349 RIVER MIST RD btwn BRAMBLING WAY & RIVER ROCK AVE 364415.0397 5012518.186 2014‐11‐19 9:53 01 ‐ Clear 06 ‐ Ice 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 03 ‐ Rear end

3960 DES SOLDATS‐RIENDEAU ST btwn ANDRE AUDET AVE & RIVER MIST RD 364947.678 5011788.769 2015‐01‐05 15:15 01 ‐ Clear 06 ‐ Ice 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

3962 DES SOLDATS‐RIENDEAU ST btwn ANDRE AUDET AVE & RIVER MIST RD 364947.678 5011788.769 2015‐03‐03 16:47 03 ‐ Snow 05 ‐ Packed snow 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

4038 DUNDONALD DR btwn ANDRE AUDET AVE & RIVER MIST RD 364845.4792 5011979.537 2015‐02‐17 9:36 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

10123 RIVER MIST RD btwn BRAMBLING WAY & RIVER ROCK AVE 364434.9645 5012485.54 2015‐06‐24 11:06 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

10445 CAMBRIAN RD @ RIVER MIST RD 364357.1859 5012611.708 2015‐09‐04 7:15 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 02 ‐ Intersection related 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

12243 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2015‐10‐09 14:10 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

456 ANDRE AUDET AVE @ DUNDONALD DR 364934.617 5012032.691 2016‐06‐22 17:23 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

1864 BLACKLEAF DR btwn CHEYENNE WAY/KENNACRAIG PRIV S & DUNDONALD DR 365215.3079 5012239.134 2016‐01‐14 12:45 03 ‐ Snow 04 ‐ Slush 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

4220 DES SOLDATS‐RIENDEAU ST btwn ANDRE AUDET AVE & RIVER MIST RD 364947.678 5011788.769 2016‐03‐10 8:39 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

4381 DUNDONALD DR @ GREENBANK RD 365090.6441 5012122.311 2016‐02‐20 14:55 02 ‐ Rain 02 ‐ Wet 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

4382 DUNDONALD DR @ RIVER MIST RD 364756.3412 5011926.383 2016‐04‐22 8:50 01 ‐ Clear 01 ‐ Dry 11 ‐ Roundabout 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

5516 GREENBANK RD @ KILBIRNIE DR 365285.2559 5011656.861 2016‐12‐01 6:47 01 ‐ Clear 02 ‐ Wet 02 ‐ Stop sign 03 ‐ At intersection 07 ‐ Dark 02 ‐ Non‐fatal injury 02 ‐ Angle

11771 RIVER MIST RD btwn DUNDONALD DR & WHITE ARCTIC 364714.9791 5011998.489 2016‐03‐22 0:00 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 01 ‐ Non intersection 00 ‐ Unknown 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

482 ANDRE AUDET AVE @ DUNDONALD DR 364934.61700 5012032.69100 2017‐12‐01 13:51 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 02 ‐ Angle

3457 CENTERRA CRT btwn END & KILBIRNIE DR 365312.41530 5011768.38240 2017‐03‐26 15:32 01 ‐ Clear 02 ‐ Wet 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

4383 DES SOLDATS‐RIENDEAU ST btwn ANDRE AUDET AVE & RIVER MIST RD 364883.16400 5011750.42900 2017‐03‐04 5:45 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 01 ‐ Non intersection 07 ‐ Dark 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

4542 DUNDONALD DR @ GREENBANK RD 365090.64410 5012122.31100 2017‐05‐17 15:19 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 03 ‐ P.D. only 03 ‐ Rear end

4543 DUNDONALD DR @ GREENBANK RD 365090.64410 5012122.31100 2017‐04‐19 16:43 02 ‐ Rain 02 ‐ Wet 02 ‐ Stop sign 02 ‐ Intersection related 01 ‐ Daylight 03 ‐ P.D. only 07 ‐ SMV other

4544 DUNDONALD DR btwn LAMPREY ST & RIVER MIST RD 364650.97510 5011867.22940 2017‐01‐05 9:53 01 ‐ Clear 06 ‐ Ice 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

5698 GREENBANK RD @ KILBIRNIE DR 365285.25590 5011656.86110 2017‐08‐19 11:36 01 ‐ Clear 01 ‐ Dry 02 ‐ Stop sign 03 ‐ At intersection 01 ‐ Daylight 02 ‐ Non‐fatal injury 02 ‐ Angle

8964 KILBIRNIE DR btwn BREAKSTONE RD & GREENBANK RD 365228.44560 5011629.42890 2017‐12‐25 11:57 03 ‐ Snow 03 ‐ Loose snow 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

8965 KILBIRNIE DR btwn GREENBANK RD & KILMARNOCK WAY 365492.82248 5011699.59063 2017‐09‐17 0:41 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 04 ‐ At/near private drive 07 ‐ Dark 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

11120 OSNABROOK PRIV btwn DUNDONALD DR & KILBIRNIE DR 365547.34637 5012190.19654 2017‐08‐28 7:00 01 ‐ Clear 01 ‐ Dry 10 ‐ No control 04 ‐ At/near private drive 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

12194 RIVER MIST RD btwn BRAMBLING WAY & RIVER ROCK AVE 364432.21400 5012488.31611 2017‐07‐14 19:51 01 ‐ Clear 02 ‐ Wet 10 ‐ No control 01 ‐ Non intersection 01 ‐ Daylight 03 ‐ P.D. only 06 ‐ SMV unattended vehicle

12195 RIVER MIST RD btwn DAMSELFLY WAY & DES SOLDATS‐RIENDEAU ST 364911.71000 5011575.09500 2017‐12‐20 20:41 03 ‐ Snow 04 ‐ Slush 10 ‐ No control 04 ‐ At/near private drive 07 ‐ Dark 03 ‐ P.D. only 02 ‐ Angle



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 

 
 

2020 Future Background Synchro Worksheets 

   



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
11

.4
Int

er
se

cti
on

 LO
S

B

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

3
16

3
33

47
21

5
8

10
2

5
14

7
23

10
17

Fu
tur

e V
ol,

 ve
h/h

3
16

3
33

47
21

5
8

10
2

5
14

7
23

10
17

Pe
ak

 H
ou

r F
ac

tor
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

3
18

1
37

52
23

9
9

11
3

6
16

3
26

11
19

Nu
mb

er
 of

 La
ne

s
0

1
0

0
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

1
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

1
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

1
1

HC
M 

Co
ntr

ol 
De

lay
10

.7
12

.2
11

.6
9.3

HC
M 

LO
S

B
B

B
A

    
    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
SB

Ln
1

Vo
l L

eft
, %

40
%

2%
17

%
46

%
Vo

l T
hr

u, 
%

2%
82

%
80

%
20

%
Vo

l R
igh

t, %
58

%
17

%
3%

34
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

25
4

19
9

27
0

50
LT

 V
ol

10
2

3
47

23
Th

ro
ug

h V
ol

5
16

3
21

5
10

RT
 V

ol
14

7
33

8
17

La
ne

 F
low

 R
ate

28
2

22
1

30
0

56
Ge

om
etr

y G
rp

1
1

1
1

De
gr

ee
 of

 U
til 

(X
)

0.4
02

0.3
2

0.4
33

0.0
88

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

5.1
26

5.2
06

5.2
01

5.6
77

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

70
3

69
0

69
3

63
0

Se
rvi

ce
 T

im
e

3.1
58

3.2
41

3.2
33

3.7
21

HC
M 

La
ne

 V
/C

 R
ati

o
0.4

01
0.3

2
0.4

33
0.0

89
HC

M 
Co

ntr
ol 

De
lay

11
.6

10
.7

12
.2

9.3
HC

M 
La

ne
 LO

S
B

B
B

A
HC

M 
95

th-
tile

 Q
1.9

1.4
2.2

0.3

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

T
W

BL
W

BT
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

74
77

20
25

31
13

8
14

18
12

6
57

Fu
tur

e V
olu

me
 (v

ph
)

74
77

20
25

31
13

8
14

18
12

6
57

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
26

2
0

12
3

34
15

3
16

20
14

0
63

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

5
2

1
6

Pe
rm

itte
d P

ha
se

s
4

8
2

6
De

tec
tor

 P
ha

se
4

4
8

8
5

2
2

1
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

11
.1

31
.1

31
.1

11
.1

31
.1

31
.1

To
tal

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

15
.1

31
.1

31
.1

15
.1

31
.1

31
.1

To
tal

 S
pli

t (
%

)
41

.9%
41

.9%
41

.9%
41

.9%
19

.0%
39

.1%
39

.1%
19

.0%
39

.1%
39

.1%
Ma

xim
um

 G
re

en
 (s

)
27

.0
27

.0
27

.0
27

.0
9.0

25
.0

25
.0

9.0
25

.0
25

.0
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.7

3.7
3.7

3.7
3.7

3.7
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

2.4
2.4

2.4
2.4

2.4
2.4

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.1
6.1

6.1
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

No
ne

No
ne

Ma
x

Ma
x

No
ne

Ma
x

Ma
x

W
alk

 T
im

e (
s)

7.0
7.0

7.0
7.0

7.0
7.0

7.0
7.0

Fla
sh

 D
on

t W
alk

 (s
)

20
.0

20
.0

20
.0

20
.0

15
.0

15
.0

15
.0

15
.0

Pe
de

str
ian

 C
all

s (
#/h

r)
2

2
3

3
5

5
5

5
Ac

t E
ffc

t G
re

en
 (s

)
15

.4
15

.4
7.0

29
.2

29
.2

6.5
26

.7
26

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.2
6

0.2
6

0.1
2

0.4
9

0.4
9

0.1
1

0.4
5

0.4
5

v/c
 R

ati
o

0.6
5

0.2
8

0.1
7

0.1
8

0.0
2

0.1
1

0.1
8

0.0
8

Co
ntr

ol 
De

lay
25

.5
10

.8
30

.5
12

.6
0.1

30
.8

15
.2

0.4
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
25

.5
10

.8
30

.5
12

.6
0.1

30
.8

15
.2

0.4
LO

S
C

B
C

B
A

C
B

A
Ap

pr
oa

ch
 D

ela
y

25
.5

10
.8

14
.6

12
.4

Ap
pr

oa
ch

 LO
S

C
B

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
16

.2
3.2

2.6
6.3

0.0
1.5

5.7
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
44

.2
14

.9
11

.8
28

.4
0.0

8.3
26

.7
0.7

Int
er

na
l L

ink
 D

ist
 (m

)
36

9.8
11

9.4
47

5.6
71

9.1
Tu

rn
 B

ay
 Le

ng
th 

(m
)

90
.0

50
.0

14
5.0

10
0.0

Ba
se

 C
ap

ac
ity

 (v
ph

)
70

3
73

9
26

3
86

3
79

9
26

3
78

9
74

2
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.3
7

0.1
7

0.1
3

0.1
8

0.0
2

0.0
8

0.1
8

0.0
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 79
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 59

.7
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 4

Ma
xim

um
 v/

c R
ati

o: 
0.6

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

6.9
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 4
8.7

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
6.9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

70
6

56
65

6
10

5
27

10
5

11
28

15
3

36
Fu

tur
e V

ol,
 ve

h/h
70

6
56

65
6

10
5

27
10

5
11

28
15

3
36

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

90
90

90
90

90
90

90
90

90
90

90
90

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
78

7
62

72
7

11
7

30
11

7
12

31
17

0
40

 Ma
jor

/M
ino

r
Mi

no
r2

Mi
no

r1
Ma

jor
1

Ma
jor

2
Co

nfl
ict

ing
 F

low
 A

ll
49

7
44

1
19

0
46

4
44

9
11

7
21

0
0

0
12

9
0

0
    

    
  S

tag
e 1

25
2

25
2

-
17

7
17

7
-

-
-

-
-

-
-

    
    

  S
tag

e 2
24

5
18

9
-

28
7

27
2

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

7.1
2

6.5
2

6.2
2

7.1
2

6.5
2

6.2
2

4.1
2

-
-

4.1
2

-
-

Cr
itic

al 
Hd

wy
 S

tg 
1

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
 S

tg 
2

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Fo
llo

w-
up

 H
dw

y
3.5

18
4.0

18
3.3

18
3.5

18
4.0

18
3.3

18
2.2

18
-

-
2.2

18
-

-
Po

t C
ap

-1
 M

an
eu

ve
r

48
3

51
0

85
2

50
8

50
5

93
5

13
61

-
-

14
57

-
-

    
    

  S
tag

e 1
75

2
69

8
-

82
5

75
3

-
-

-
-

-
-

-
    

    
  S

tag
e 2

75
9

74
4

-
72

0
68

5
-

-
-

-
-

-
-

Pl
ato

on
 bl

oc
ke

d, 
%

-
-

-
-

Mo
v C

ap
-1

 M
an

eu
ve

r
40

5
48

8
85

2
45

1
48

3
93

5
13

61
-

-
14

57
-

-
Mo

v C
ap

-2
 M

an
eu

ve
r

40
5

48
8

-
45

1
48

3
-

-
-

-
-

-
-

    
    

  S
tag

e 1
73

5
68

3
-

80
7

73
6

-
-

-
-

-
-

-
    

    
  S

tag
e 2

64
4

72
8

-
64

7
67

1
-

-
-

-
-

-
-

 Ap
pr

oa
ch

EB
W

B
NB

SB
HC

M 
Co

ntr
ol 

De
lay

, s
14

.5
12

.8
1.5

1
HC

M 
LO

S
B

B
 Mi

no
r L

an
e/M

ajo
r M

vm
t

NB
L

NB
T

NB
R

EB
Ln

1W
BL

n1
SB

L
SB

T
SB

R
Ca

pa
cit

y (
ve

h/h
)

13
61

-
-

52
6

65
5

14
57

-
-

HC
M 

La
ne

 V
/C

 R
ati

o
0.0

22
-

-
0.2

79
0.2

99
0.0

21
-

-
HC

M 
Co

ntr
ol 

De
lay

 (s
)

7.7
-

-
14

.5
12

.8
7.5

-
-

HC
M 

La
ne

 LO
S

A
-

-
B

B
A

-
-

HC
M 

95
th 

%
tile

 Q
(ve

h)
0.1

-
-

1.1
1.2

0.1
-

-



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
14

.4
Int

er
se

cti
on

 LO
S

B

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

21
27

2
99

13
8

28
8

30
60

5
70

26
8

15
Fu

tur
e V

ol,
 ve

h/h
21

27
2

99
13

8
28

8
30

60
5

70
26

8
15

Pe
ak

 H
ou

r F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

21
27

2
99

13
8

28
8

30
60

5
70

26
8

15
Nu

mb
er

 of
 La

ne
s

0
1

0
0

1
0

0
1

0
0

1
0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

1
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

1
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

1
1

HC
M 

Co
ntr

ol 
De

lay
13

.8
16

.6
10

.6
9.9

HC
M 

LO
S

B
C

B
A

    
    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
SB

Ln
1

Vo
l L

eft
, %

44
%

5%
30

%
53

%
Vo

l T
hr

u, 
%

4%
69

%
63

%
16

%
Vo

l R
igh

t, %
52

%
25

%
7%

31
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

13
5

39
2

45
6

49
LT

 V
ol

60
21

13
8

26
Th

ro
ug

h V
ol

5
27

2
28

8
8

RT
 V

ol
70

99
30

15
La

ne
 F

low
 R

ate
13

5
39

2
45

6
49

Ge
om

etr
y G

rp
1

1
1

1
De

gr
ee

 of
 U

til 
(X

)
0.2

2
0.5

42
0.6

39
0.0

85
De

pa
rtu

re
 H

ea
dw

ay
 (H

d)
5.8

79
4.9

74
5.0

45
6.2

46
Co

nv
er

ge
nc

e, 
Y/

N
Ye

s
Ye

s
Ye

s
Ye

s
Ca

p
60

9
72

5
71

6
57

2
Se

rvi
ce

 T
im

e
3.9

26
3.0

05
3.0

74
4.3

01
HC

M 
La

ne
 V

/C
 R

ati
o

0.2
22

0.5
41

0.6
37

0.0
86

HC
M 

Co
ntr

ol 
De

lay
10

.6
13

.8
16

.6
9.9

HC
M 

La
ne

 LO
S

B
B

C
A

HC
M 

95
th-

tile
 Q

0.8
3.3

4.6
0.3

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

86
34

62
19

91
40

70
18

0
24

57
12

1
75

Fu
tur

e V
olu

me
 (v

ph
)

86
34

62
19

91
40

70
18

0
24

57
12

1
75

Sa
td.

 F
low

 (p
ro

t)
0

16
45

0
0

16
91

0
16

76
17

65
15

00
16

76
17

65
15

00
Flt

 P
er

mi
tte

d
0.8

08
0.9

40
0.9

50
0.9

50
Sa

td.
 F

low
 (p

er
m)

0
13

60
0

0
15

99
0

16
76

17
65

15
00

16
76

17
65

15
00

Sa
td.

 F
low

 (R
TO

R)
32

22
12

0
12

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

18
2

0
0

15
0

0
70

18
0

24
57

12
1

75
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
NA

Pr
ot

NA
Pe

rm
Pr

ot
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
4

8
5

2
1

6
Pe

rm
itte

d P
ha

se
s

4
8

2
6

De
tec

tor
 P

ha
se

4
4

8
8

5
2

2
1

6
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
10

.0
5.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
33

.3
33

.3
33

.3
33

.3
11

.1
31

.1
31

.1
11

.1
31

.1
31

.1
To

tal
 S

pli
t (

s)
33

.3
33

.3
33

.3
33

.3
21

.1
31

.1
31

.1
21

.1
31

.1
31

.1
To

tal
 S

pli
t (

%
)

38
.9%

38
.9%

38
.9%

38
.9%

24
.7%

36
.4%

36
.4%

24
.7%

36
.4%

36
.4%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.7
3.7

3.7
3.7

3.7
3.7

Al
l-R

ed
 T

im
e (

s)
3.0

3.0
3.0

3.0
2.4

2.4
2.4

2.4
2.4

2.4
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.3

6.3
6.1

6.1
6.1

6.1
6.1

6.1
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
Ma

x
Ma

x
No

ne
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
14

.5
14

.5
8.3

27
.9

27
.9

7.9
27

.5
27

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.2
3

0.2
3

0.1
3

0.4
4

0.4
4

0.1
2

0.4
3

0.4
3

v/c
 R

ati
o

0.5
4

0.3
9

0.3
2

0.2
3

0.0
3

0.2
7

0.1
6

0.1
0

Co
ntr

ol 
De

lay
24

.6
21

.3
32

.0
16

.4
0.1

32
.0

16
.6

1.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
24

.6
21

.3
32

.0
16

.4
0.1

32
.0

16
.6

1.9
LO

S
C

C
C

B
A

C
B

A
Ap

pr
oa

ch
 D

ela
y

24
.6

21
.3

19
.0

15
.7

Ap
pr

oa
ch

 LO
S

C
C

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
14

.9
12

.3
7.1

12
.7

0.0
5.8

8.4
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
32

.1
26

.5
19

.9
34

.6
0.0

17
.2

24
.7

3.3
Int

er
na

l L
ink

 D
ist

 (m
)

36
9.8

11
9.4

47
5.6

71
9.1

Tu
rn

 B
ay

 Le
ng

th 
(m

)
90

.0
50

.0
14

5.0
10

0.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

61
9

71
9

41
1

77
7

72
7

41
1

76
8

72
0

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.2

9
0.2

1
0.1

7
0.2

3
0.0

3
0.1

4
0.1

6
0.1

0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 85
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 63

.3
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d
Ma

xim
um

 v/
c R

ati
o: 

0.5
4



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 4

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
9.6

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 5

4.5
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

0
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
4.6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

44
2

26
23

5
60

69
17

6
65

87
14

1
73

Fu
tur

e V
ol,

 ve
h/h

44
2

26
23

5
60

69
17

6
65

87
14

1
73

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
44

2
26

23
5

60
69

17
6

65
87

14
1

73
 Ma

jor
/M

ino
r

Mi
no

r2
Mi

no
r1

Ma
jor

1
Ma

jor
2

Co
nfl

ict
ing

 F
low

 A
ll

73
1

73
1

17
8

68
0

70
2

17
6

21
4

0
0

24
1

0
0

    
    

  S
tag

e 1
35

2
35

2
-

31
4

31
4

-
-

-
-

-
-

-
    

    
  S

tag
e 2

37
9

37
9

-
36

6
38

8
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
7.1

2
6.5

2
6.2

2
7.1

2
6.5

2
6.2

2
4.1

2
-

-
4.1

2
-

-
Cr

itic
al 

Hd
wy

 S
tg 

1
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

 S
tg 

2
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Fo

llo
w-

up
 H

dw
y

3.5
18

4.0
18

3.3
18

3.5
18

4.0
18

3.3
18

2.2
18

-
-

2.2
18

-
-

Po
t C

ap
-1

 M
an

eu
ve

r
33

7
34

9
86

5
36

5
36

2
86

7
13

56
-

-
13

26
-

-
    

    
  S

tag
e 1

66
5

63
2

-
69

7
65

6
-

-
-

-
-

-
-

    
    

  S
tag

e 2
64

3
61

5
-

65
3

60
9

-
-

-
-

-
-

-
Pl

ato
on

 bl
oc

ke
d, 

%
-

-
-

-
Mo

v C
ap

-1
 M

an
eu

ve
r

28
3

30
9

86
5

32
2

32
1

86
7

13
56

-
-

13
26

-
-

Mo
v C

ap
-2

 M
an

eu
ve

r
28

3
30

9
-

32
2

32
1

-
-

-
-

-
-

-
    

    
  S

tag
e 1

63
1

59
0

-
66

1
62

3
-

-
-

-
-

-
-

    
    

  S
tag

e 2
56

3
58

4
-

59
0

56
9

-
-

-
-

-
-

-
 Ap

pr
oa

ch
EB

W
B

NB
SB

HC
M 

Co
ntr

ol 
De

lay
, s

16
.9

12
.6

1.7
2.3

HC
M 

LO
S

C
B

 Mi
no

r L
an

e/M
ajo

r M
vm

t
NB

L
NB

T
NB

R
EB

Ln
1W

BL
n1

SB
L

SB
T

SB
R

Ca
pa

cit
y (

ve
h/h

)
13

56
-

-
37

5
56

3
13

26
-

-
HC

M 
La

ne
 V

/C
 R

ati
o

0.0
51

-
-

0.1
92

0.1
56

0.0
66

-
-

HC
M 

Co
ntr

ol 
De

lay
 (s

)
7.8

-
-

16
.9

12
.6

7.9
-

-
HC

M 
La

ne
 LO

S
A

-
-

C
B

A
-

-
HC

M 
95

th 
%

tile
 Q

(ve
h)

0.2
-

-
0.7

0.6
0.2

-
-



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 

 
 

Cambrian Road and River Mist Road Westbound Left‐Turn Lane Warrant 

   



AM

PM



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 

 
 

2025 Future Background Synchro Worksheets 

   



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
20

.9
Int

er
se

cti
on

 LO
S

C

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

3
25

1
60

80
30

1
8

16
1

5
22

4
23

10
17

Fu
tur

e V
ol,

 ve
h/h

3
25

1
60

80
30

1
8

16
1

5
22

4
23

10
17

Pe
ak

 H
ou

r F
ac

tor
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

3
27

9
67

89
33

4
9

17
9

6
24

9
26

11
19

Nu
mb

er
 of

 La
ne

s
0

1
0

1
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

2
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

2
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

2
1

HC
M 

Co
ntr

ol 
De

lay
19

.5
19

.4
24

.6
11

.4
HC

M 
LO

S
C

C
C

B
    

    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
W

BL
n2

SB
Ln

1
Vo

l L
eft

, %
41

%
1%

10
0%

0%
46

%
Vo

l T
hr

u, 
%

1%
80

%
0%

97
%

20
%

Vo
l R

igh
t, %

57
%

19
%

0%
3%

34
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

39
0

31
4

80
30

9
50

LT
 V

ol
16

1
3

80
0

23
Th

ro
ug

h V
ol

5
25

1
0

30
1

10
RT

 V
ol

22
4

60
0

8
17

La
ne

 F
low

 R
ate

43
3

34
9

89
34

3
56

Ge
om

etr
y G

rp
2

5
7

7
2

De
gr

ee
 of

 U
til 

(X
)

0.7
38

0.6
21

0.1
81

0.6
5

0.1
14

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

6.1
33

6.4
08

7.3
47

6.8
17

7.4
08

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

58
9

56
2

48
8

52
9

48
2

Se
rvi

ce
 T

im
e

4.1
76

4.4
61

5.1
01

4.5
7

5.4
86

HC
M 

La
ne

 V
/C

 R
ati

o
0.7

35
0.6

21
0.1

82
0.6

48
0.1

16
HC

M 
Co

ntr
ol 

De
lay

24
.6

19
.5

11
.7

21
.4

11
.4

HC
M 

La
ne

 LO
S

C
C

B
C

B
HC

M 
95

th-
tile

 Q
6.3

4.2
0.7

4.6
0.4

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

T
W

BL
W

BT
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

74
77

20
25

31
27

3
14

18
17

9
57

Fu
tur

e V
olu

me
 (v

ph
)

74
77

20
25

31
27

3
14

18
17

9
57

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
26

2
0

12
3

34
30

3
16

20
19

9
63

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

5
2

1
6

Pe
rm

itte
d P

ha
se

s
4

8
2

6
De

tec
tor

 P
ha

se
4

4
8

8
5

2
2

1
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

11
.1

31
.1

31
.1

11
.1

31
.1

31
.1

To
tal

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

15
.1

31
.1

31
.1

15
.1

31
.1

31
.1

To
tal

 S
pli

t (
%

)
41

.9%
41

.9%
41

.9%
41

.9%
19

.0%
39

.1%
39

.1%
19

.0%
39

.1%
39

.1%
Ma

xim
um

 G
re

en
 (s

)
27

.0
27

.0
27

.0
27

.0
9.0

25
.0

25
.0

9.0
25

.0
25

.0
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.7

3.7
3.7

3.7
3.7

3.7
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

2.4
2.4

2.4
2.4

2.4
2.4

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.1
6.1

6.1
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

No
ne

No
ne

Ma
x

Ma
x

No
ne

Ma
x

Ma
x

W
alk

 T
im

e (
s)

7.0
7.0

7.0
7.0

7.0
7.0

7.0
7.0

Fla
sh

 D
on

t W
alk

 (s
)

20
.0

20
.0

20
.0

20
.0

15
.0

15
.0

15
.0

15
.0

Pe
de

str
ian

 C
all

s (
#/h

r)
2

2
3

3
5

5
5

5
Ac

t E
ffc

t G
re

en
 (s

)
15

.4
15

.4
7.0

29
.2

29
.2

6.5
26

.7
26

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.2
6

0.2
6

0.1
2

0.4
9

0.4
9

0.1
1

0.4
5

0.4
5

v/c
 R

ati
o

0.6
5

0.2
8

0.1
7

0.3
5

0.0
2

0.1
1

0.2
5

0.0
8

Co
ntr

ol 
De

lay
25

.5
10

.8
30

.5
13

.9
0.1

30
.8

15
.5

0.4
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
25

.5
10

.8
30

.5
13

.9
0.1

30
.8

15
.5

0.4
LO

S
C

B
C

B
A

C
B

A
Ap

pr
oa

ch
 D

ela
y

25
.5

10
.8

14
.8

13
.2

Ap
pr

oa
ch

 LO
S

C
B

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
16

.2
3.2

2.6
13

.8
0.0

1.5
8.5

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

44
.2

14
.9

11
.8

55
.3

0.0
8.3

36
.9

0.7
Int

er
na

l L
ink

 D
ist

 (m
)

36
9.8

11
9.4

47
5.6

71
9.1

Tu
rn

 B
ay

 Le
ng

th 
(m

)
90

.0
50

.0
14

5.0
10

0.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

70
3

73
9

26
3

86
3

79
9

26
3

78
9

74
2

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.3

7
0.1

7
0.1

3
0.3

5
0.0

2
0.0

8
0.2

5
0.0

8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 79
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 59

.7
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 4

Ma
xim

um
 v/

c R
ati

o: 
0.6

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

6.7
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
5.5

%
IC

U 
Le

ve
l o

f S
er

vic
e B

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
6.9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

70
6

56
65

6
10

5
27

23
6

11
28

20
8

36
Fu

tur
e V

ol,
 ve

h/h
70

6
56

65
6

10
5

27
23

6
11

28
20

8
36

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

90
90

90
90

90
90

90
90

90
90

90
90

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
78

7
62

72
7

11
7

30
26

2
12

31
23

1
40

 Ma
jor

/M
ino

r
Mi

no
r2

Mi
no

r1
Ma

jor
1

Ma
jor

2
Co

nfl
ict

ing
 F

low
 A

ll
70

3
64

7
25

1
67

0
65

5
26

2
27

1
0

0
27

4
0

0
    

    
  S

tag
e 1

31
3

31
3

-
32

2
32

2
-

-
-

-
-

-
-

    
    

  S
tag

e 2
39

0
33

4
-

34
8

33
3

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

7.1
2

6.5
2

6.2
2

7.1
2

6.5
2

6.2
2

4.1
2

-
-

4.1
2

-
-

Cr
itic

al 
Hd

wy
 S

tg 
1

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
 S

tg 
2

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Fo
llo

w-
up

 H
dw

y
3.5

18
4.0

18
3.3

18
3.5

18
4.0

18
3.3

18
2.2

18
-

-
2.2

18
-

-
Po

t C
ap

-1
 M

an
eu

ve
r

35
2

39
0

78
8

37
1

38
6

77
7

12
92

-
-

12
89

-
-

    
    

  S
tag

e 1
69

8
65

7
-

69
0

65
1

-
-

-
-

-
-

-
    

    
  S

tag
e 2

63
4

64
3

-
66

8
64

4
-

-
-

-
-

-
-

Pl
ato

on
 bl

oc
ke

d, 
%

-
-

-
-

Mo
v C

ap
-1

 M
an

eu
ve

r
28

4
37

2
78

8
32

5
36

8
77

7
12

92
-

-
12

89
-

-
Mo

v C
ap

-2
 M

an
eu

ve
r

28
4

37
2

-
32

5
36

8
-

-
-

-
-

-
-

    
    

  S
tag

e 1
68

2
64

1
-

67
4

63
6

-
-

-
-

-
-

-
    

    
  S

tag
e 2

52
1

62
8

-
59

4
62

9
-

-
-

-
-

-
-

 Ap
pr

oa
ch

EB
W

B
NB

SB
HC

M 
Co

ntr
ol 

De
lay

, s
19

.3
16

.7
0.8

0.8
HC

M 
LO

S
C

C
 Mi

no
r L

an
e/M

ajo
r M

vm
t

NB
L

NB
T

NB
R

EB
Ln

1W
BL

n1
SB

L
SB

T
SB

R
Ca

pa
cit

y (
ve

h/h
)

12
92

-
-

39
6

50
1

12
89

-
-

HC
M 

La
ne

 V
/C

 R
ati

o
0.0

23
-

-
0.3

7
0.3

9
0.0

24
-

-
HC

M 
Co

ntr
ol 

De
lay

 (s
)

7.9
-

-
19

.3
16

.7
7.9

-
-

HC
M 

La
ne

 LO
S

A
-

-
C

C
A

-
-

HC
M 

95
th 

%
tile

 Q
(ve

h)
0.1

-
-

1.7
1.8

0.1
-

-



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
24

Int
er

se
cti

on
 LO

S
C

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

21
37

9
15

1
20

8
39

3
30

91
5

11
2

26
8

15
Fu

tur
e V

ol,
 ve

h/h
21

37
9

15
1

20
8

39
3

30
91

5
11

2
26

8
15

Pe
ak

 H
ou

r F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

21
37

9
15

1
20

8
39

3
30

91
5

11
2

26
8

15
Nu

mb
er

 of
 La

ne
s

0
1

0
1

1
0

0
1

0
0

1
0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

2
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

2
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

2
1

HC
M 

Co
ntr

ol 
De

lay
33

.7
19

.9
13

.8
11

.4
HC

M 
LO

S
D

C
B

B
    

    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
W

BL
n2

SB
Ln

1
Vo

l L
eft

, %
44

%
4%

10
0%

0%
53

%
Vo

l T
hr

u, 
%

2%
69

%
0%

93
%

16
%

Vo
l R

igh
t, %

54
%

27
%

0%
7%

31
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

20
8

55
1

20
8

42
3

49
LT

 V
ol

91
21

20
8

0
26

Th
ro

ug
h V

ol
5

37
9

0
39

3
8

RT
 V

ol
11

2
15

1
0

30
15

La
ne

 F
low

 R
ate

20
8

55
1

20
8

42
3

49
Ge

om
etr

y G
rp

2
5

7
7

2
De

gr
ee

 of
 U

til 
(X

)
0.3

83
0.8

6
0.3

85
0.7

17
0.1

02
De

pa
rtu

re
 H

ea
dw

ay
 (H

d)
6.6

32
5.6

2
6.6

65
6.1

06
7.5

28
Co

nv
er

ge
nc

e, 
Y/

N
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ca

p
53

9
63

9
53

7
58

8
47

9
Se

rvi
ce

 T
im

e
4.7

29
3.6

95
4.4

49
3.8

89
5.5

28
HC

M 
La

ne
 V

/C
 R

ati
o

0.3
86

0.8
62

0.3
87

0.7
19

0.1
02

HC
M 

Co
ntr

ol 
De

lay
13

.8
33

.7
13

.6
23

11
.4

HC
M 

La
ne

 LO
S

B
D

B
C

B
HC

M 
95

th-
tile

 Q
1.8

9.8
1.8

5.9
0.3

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

86
34

62
19

91
40

70
26

5
24

57
25

1
75

Fu
tur

e V
olu

me
 (v

ph
)

86
34

62
19

91
40

70
26

5
24

57
25

1
75

Sa
td.

 F
low

 (p
ro

t)
0

16
45

0
0

16
91

0
16

76
17

65
15

00
16

76
17

65
15

00
Flt

 P
er

mi
tte

d
0.8

08
0.9

40
0.9

50
0.9

50
Sa

td.
 F

low
 (p

er
m)

0
13

60
0

0
15

99
0

16
76

17
65

15
00

16
76

17
65

15
00

Sa
td.

 F
low

 (R
TO

R)
32

22
12

0
12

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

18
2

0
0

15
0

0
70

26
5

24
57

25
1

75
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
NA

Pr
ot

NA
Pe

rm
Pr

ot
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
4

8
5

2
1

6
Pe

rm
itte

d P
ha

se
s

4
8

2
6

De
tec

tor
 P

ha
se

4
4

8
8

5
2

2
1

6
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
10

.0
5.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
33

.3
33

.3
33

.3
33

.3
11

.1
31

.1
31

.1
11

.1
31

.1
31

.1
To

tal
 S

pli
t (

s)
33

.3
33

.3
33

.3
33

.3
21

.1
31

.1
31

.1
21

.1
31

.1
31

.1
To

tal
 S

pli
t (

%
)

38
.9%

38
.9%

38
.9%

38
.9%

24
.7%

36
.4%

36
.4%

24
.7%

36
.4%

36
.4%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.7
3.7

3.7
3.7

3.7
3.7

Al
l-R

ed
 T

im
e (

s)
3.0

3.0
3.0

3.0
2.4

2.4
2.4

2.4
2.4

2.4
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.3

6.3
6.1

6.1
6.1

6.1
6.1

6.1
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
Ma

x
Ma

x
No

ne
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
14

.5
14

.5
8.3

27
.9

27
.9

7.9
27

.5
27

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.2
3

0.2
3

0.1
3

0.4
4

0.4
4

0.1
2

0.4
3

0.4
3

v/c
 R

ati
o

0.5
4

0.3
9

0.3
2

0.3
4

0.0
3

0.2
7

0.3
3

0.1
0

Co
ntr

ol 
De

lay
24

.6
21

.3
32

.0
17

.3
0.1

32
.0

17
.6

1.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
24

.6
21

.3
32

.0
17

.3
0.1

32
.0

17
.6

1.9
LO

S
C

C
C

B
A

C
B

A
Ap

pr
oa

ch
 D

ela
y

24
.6

21
.3

19
.1

16
.7

Ap
pr

oa
ch

 LO
S

C
C

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
14

.9
12

.3
7.1

19
.8

0.0
5.8

18
.8

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

32
.1

26
.5

19
.9

50
.7

0.0
17

.2
48

.8
3.3

Int
er

na
l L

ink
 D

ist
 (m

)
36

9.8
11

9.4
47

5.6
71

9.1
Tu

rn
 B

ay
 Le

ng
th 

(m
)

90
.0

50
.0

14
5.0

10
0.0

Ba
se

 C
ap

ac
ity

 (v
ph

)
61

9
71

9
41

1
77

7
72

7
41

1
76

8
72

0
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.2
9

0.2
1

0.1
7

0.3
4

0.0
3

0.1
4

0.3
3

0.1
0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 85
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 63

.3
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d
Ma

xim
um

 v/
c R

ati
o: 

0.5
4



01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 4

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
9.5

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 5

9.2
%

IC
U 

Le
ve

l o
f S

er
vic

e B
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

0-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 B

ac
kg

ro
un

d 2
02

5
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
4.3

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

44
2

26
23

5
60

69
26

0
65

87
27

4
73

Fu
tur

e V
ol,

 ve
h/h

44
2

26
23

5
60

69
26

0
65

87
27

4
73

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
44

2
26

23
5

60
69

26
0

65
87

27
4

73
 Ma

jor
/M

ino
r

Mi
no

r2
Mi

no
r1

Ma
jor

1
Ma

jor
2

Co
nfl

ict
ing

 F
low

 A
ll

94
8

94
8

31
1

89
7

91
9

26
0

34
7

0
0

32
5

0
0

    
    

  S
tag

e 1
48

5
48

5
-

39
8

39
8

-
-

-
-

-
-

-
    

    
  S

tag
e 2

46
3

46
3

-
49

9
52

1
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
7.1

2
6.5

2
6.2

2
7.1

2
6.5

2
6.2

2
4.1

2
-

-
4.1

2
-

-
Cr

itic
al 

Hd
wy

 S
tg 

1
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

 S
tg 

2
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Fo

llo
w-

up
 H

dw
y

3.5
18

4.0
18

3.3
18

3.5
18

4.0
18

3.3
18

2.2
18

-
-

2.2
18

-
-

Po
t C

ap
-1

 M
an

eu
ve

r
24

1
26

1
72

9
26

1
27

1
77

9
12

12
-

-
12

35
-

-
    

    
  S

tag
e 1

56
3

55
2

-
62

8
60

3
-

-
-

-
-

-
-

    
    

  S
tag

e 2
57

9
56

4
-

55
4

53
2

-
-

-
-

-
-

-
Pl

ato
on

 bl
oc

ke
d, 

%
-

-
-

-
Mo

v C
ap

-1
 M

an
eu

ve
r

19
8

22
9

72
9

22
6

23
8

77
9

12
12

-
-

12
35

-
-

Mo
v C

ap
-2

 M
an

eu
ve

r
19

8
22

9
-

22
6

23
8

-
-

-
-

-
-

-
    

    
  S

tag
e 1

53
1

51
3

-
59

2
56

9
-

-
-

-
-

-
-

    
    

  S
tag

e 2
50

0
53

2
-

49
5

49
5

-
-

-
-

-
-

-
 Ap

pr
oa

ch
EB

W
B

NB
SB

HC
M 

Co
ntr

ol 
De

lay
, s

23
.1

15
.2

1.4
1.6

HC
M 

LO
S

C
C

 Mi
no

r L
an

e/M
ajo

r M
vm

t
NB

L
NB

T
NB

R
EB

Ln
1W

BL
n1

SB
L

SB
T

SB
R

Ca
pa

cit
y (

ve
h/h

)
12

12
-

-
27

0
44

0
12

35
-

-
HC

M 
La

ne
 V

/C
 R

ati
o

0.0
57

-
-

0.2
67

0.2
0.0

7
-

-
HC

M 
Co

ntr
ol 

De
lay

 (s
)

8.2
-

-
23

.1
15

.2
8.1

-
-

HC
M 

La
ne

 LO
S

A
-

-
C

C
A

-
-

HC
M 

95
th 

%
tile

 Q
(ve

h)
0.2

-
-

1
0.7

0.2
-

-



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix H 

 
 

MMLOS Analysis 

   



Multi-Modal Level of Service - Intersections Form

Consultant CGH Transportation Project 2018-32
Scenario Existing and Future 2025 Date 10-Jan-19
Comments

Crossing Side NORTH SOUTH EAST WEST

Lanes 4 4 0 - 2 0 - 2

Median No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m

Conflicting Left Turns Permissive Permissive Protected Protected

Conflicting Right Turns
Permissive or yield 

control
Permissive or yield 

control
Permissive or yield 

control
Permissive or yield 

control

Right Turns on Red (RToR) ? RTOR allowed RTOR allowed RTOR allowed RTOR allowed

Ped Signal Leading Interval? No No No No

Right Turn Channel No Channel No Channel No Channel No Channel

Corner Radius 10-15m 10-15m 10-15m 10-15m

Crosswalk Type
Std transverse 

markings
Std transverse 

markings
Std transverse 

markings
Std transverse 

markings

PETSI Score 53 53 93 93

Ped. Exposure to Traffic LoS D D A A

Cycle Length

Effective Walk Time

Average Pedestrian Delay

Pedestrian Delay LoS - - - -

D D A A

Approach From NORTH SOUTH EAST WEST

Bicycle Lane Arrangement on Approach
Curb Bike Lane, 

Cycletrack or MUP
Pocket Bike Lane Mixed Traffic Mixed Traffic

Right Turn Lane Configuration Not Applicable
> 50 m Introduced 

right turn lane
≤ 50 m ≤ 50 m

Right Turning Speed Not Applicable >25 to 30 km/h ≤ 25 km/h ≤ 25 km/h

Cyclist relative to RT motorists Not Applicable D D D

Separated or Mixed Traffic Separated Separated Mixed Traffic Mixed Traffic

Left Turn Approach 2-stage, LT box ≥ 2 lanes crossed No lane crossed No lane crossed

Operating Speed ≥ 60 km/h ≥ 60 km/h > 40 to ≤ 50 km/h > 40 to ≤ 50 km/h

Left Turning Cyclist A F B B

A F D D

Average Signal Delay ≤ 20 sec ≤ 20 sec ≤ 40 sec ≤ 20 sec

C C E C

Effective Corner Radius 10 - 15 m 10 - 15 m 10 - 15 m 10 - 15 m

Number of Receiving Lanes on Departure 
from Intersection

≥ 2 ≥ 2 1 1

B B E E

Volume to Capacity Ratio

Level of ServiceA
u

to

B

F

0.61 - 0.70

B
ic

yc
le

Level of Service

Greenbank and Dundonald

P
ed

es
tr

ia
n

INTERSECTIONS

Level of Service
D

T
ra

n
si

t
T

ru
ck

Level of Service
E

Level of Service
E



Multi-Modal Level of Service - Segments Form

Consultant CGH Transportation Project 2018-32
Scenario Existing and Future 2025 Date 10-Jan-19
Comments

Re-Algined Greenbank Alex Polowin Section
1 2 3

Sidewalk Width
Boulevard Width

≥ 2 m         
0.5 - 2 m

1.8 m         
< 0.5 m

Avg Daily Curb Lane Traffic Volume > 3000 ≤ 3000

Operating Speed
On-Street Parking

> 60 km/h      
no

> 30 to 50 km/h  
yes

Exposure to Traffic PLoS E B -

Effective Sidewalk Width

Pedestrian Volume

Crowding PLoS - - -

Level of Service - - -

Type of Cycling Facility Curbside Bike Lane Mixed Traffic

Number of Travel Lanes 2 ea. dir. (w median)
≤ 2 (no 

centreline)

Operating Speed >50 to 70 km/h >40 to <50 km/h

# of Lanes & Operating Speed LoS C B -

Bike Lane (+ Parking Lane) Width ≥ 1.8 m

Bike Lane Width LoS A - -

Bike Lane Blockages Rare

Blockage LoS A - -

Median Refuge Width (no median = < 1.8 m) ≥ 1.8 m refuge < 1.8 m refuge

No. of Lanes at Unsignalized Crossing 4-5 lanes ≤ 3 lanes

Sidestreet Operating Speed >50 to 60 km/h >40 to 50 km/h

Unsignalized Crossing - Lowest LoS C A -

Level of Service C B -

Facility Type Segregated ROW

Friction or Ratio Transit:Posted Speed

Level of Service A - -

Truck Lane Width ≤ 3.5 m

Travel Lanes per Direction > 1

Level of Service A - -

A

A

T
ra

n
si

t
T

ru
ck

C

SEGMENTS Street A

B
ic

yc
le

P
ed

es
tr

ia
n

-
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2020 Future Total Synchro Worksheets 

   



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
12

.6
Int

er
se

cti
on

 LO
S

B

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

3
16

3
57

47
21

5
8

15
1

5
14

7
23

10
17

Fu
tur

e V
ol,

 ve
h/h

3
16

3
57

47
21

5
8

15
1

5
14

7
23

10
17

Pe
ak

 H
ou

r F
ac

tor
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

3
18

1
63

52
23

9
9

16
8

6
16

3
26

11
19

Nu
mb

er
 of

 La
ne

s
0

1
0

0
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

1
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

1
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

1
1

HC
M 

Co
ntr

ol 
De

lay
11

.6
13

13
.5

9.6
HC

M 
LO

S
B

B
B

A
    

    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
SB

Ln
1

Vo
l L

eft
, %

50
%

1%
17

%
46

%
Vo

l T
hr

u, 
%

2%
73

%
80

%
20

%
Vo

l R
igh

t, %
49

%
26

%
3%

34
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

30
3

22
3

27
0

50
LT

 V
ol

15
1

3
47

23
Th

ro
ug

h V
ol

5
16

3
21

5
10

RT
 V

ol
14

7
57

8
17

La
ne

 F
low

 R
ate

33
7

24
8

30
0

56
Ge

om
etr

y G
rp

1
1

1
1

De
gr

ee
 of

 U
til 

(X
)

0.4
97

0.3
7

0.4
54

0.0
91

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

5.3
18

5.3
7

5.4
47

5.9
27

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

67
7

66
9

66
0

60
2

Se
rvi

ce
 T

im
e

3.3
62

3.4
17

3.4
92

3.9
92

HC
M 

La
ne

 V
/C

 R
ati

o
0.4

98
0.3

71
0.4

55
0.0

93
HC

M 
Co

ntr
ol 

De
lay

13
.5

11
.6

13
9.6

HC
M 

La
ne

 LO
S

B
B

B
A

HC
M 

95
th-

tile
 Q

2.8
1.7

2.4
0.3

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
W

BL
W

BT
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

11
3

82
27

25
31

13
8

14
18

12
6

76
Fu

tur
e V

olu
me

 (v
ph

)
11

3
82

27
25

31
13

8
14

18
12

6
76

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
31

1
0

13
1

34
15

3
16

20
14

0
84

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

5
2

1
6

Pe
rm

itte
d P

ha
se

s
4

8
2

6
De

tec
tor

 P
ha

se
4

4
8

8
5

2
2

1
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

11
.1

31
.1

31
.1

11
.1

31
.1

31
.1

To
tal

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

15
.1

31
.1

31
.1

15
.1

31
.1

31
.1

To
tal

 S
pli

t (
%

)
41

.9%
41

.9%
41

.9%
41

.9%
19

.0%
39

.1%
39

.1%
19

.0%
39

.1%
39

.1%
Ma

xim
um

 G
re

en
 (s

)
27

.0
27

.0
27

.0
27

.0
9.0

25
.0

25
.0

9.0
25

.0
25

.0
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.7

3.7
3.7

3.7
3.7

3.7
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

2.4
2.4

2.4
2.4

2.4
2.4

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.1
6.1

6.1
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

No
ne

No
ne

Ma
x

Ma
x

No
ne

Ma
x

Ma
x

W
alk

 T
im

e (
s)

7.0
7.0

7.0
7.0

7.0
7.0

7.0
7.0

Fla
sh

 D
on

t W
alk

 (s
)

20
.0

20
.0

20
.0

20
.0

15
.0

15
.0

15
.0

15
.0

Pe
de

str
ian

 C
all

s (
#/h

r)
2

2
3

3
5

5
5

5
Ac

t E
ffc

t G
re

en
 (s

)
17

.4
17

.4
7.0

28
.6

28
.6

6.6
26

.2
26

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.2
8

0.2
8

0.1
1

0.4
7

0.4
7

0.1
1

0.4
3

0.4
3

v/c
 R

ati
o

0.7
4

0.2
9

0.1
8

0.1
9

0.0
2

0.1
1

0.1
9

0.1
2

Co
ntr

ol 
De

lay
30

.0
11

.1
31

.5
13

.5
0.1

31
.8

16
.3

1.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
30

.0
11

.1
31

.5
13

.5
0.1

31
.8

16
.3

1.9
LO

S
C

B
C

B
A

C
B

A
Ap

pr
oa

ch
 D

ela
y

30
.0

11
.1

15
.5

12
.6

Ap
pr

oa
ch

 LO
S

C
B

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
21

.6
3.7

2.8
7.2

0.0
1.6

6.6
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
56

.3
16

.2
11

.8
28

.4
0.0

8.3
26

.7
3.7

Int
er

na
l L

ink
 D

ist
 (m

)
36

9.8
11

9.4
47

5.6
71

9.1
Tu

rn
 B

ay
 Le

ng
th 

(m
)

90
.0

50
.0

14
5.0

10
0.0

Ba
se

 C
ap

ac
ity

 (v
ph

)
66

5
69

9
25

8
82

5
77

0
25

8
75

5
71

6
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.4
7

0.1
9

0.1
3

0.1
9

0.0
2

0.0
8

0.1
9

0.1
2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 79
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 61

.1
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

Ma
xim

um
 v/

c R
ati

o: 
0.7

4
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

9.1
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
1.2

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
7

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

70
6

61
65

6
10

5
29

10
5

11
28

15
3

36
Fu

tur
e V

ol,
 ve

h/h
70

6
61

65
6

10
5

29
10

5
11

28
15

3
36

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

90
90

90
90

90
90

90
90

90
90

90
90

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
78

7
68

72
7

11
7

32
11

7
12

31
17

0
40

 Ma
jor

/M
ino

r
Mi

no
r2

Mi
no

r1
Ma

jor
1

Ma
jor

2
Co

nfl
ict

ing
 F

low
 A

ll
50

1
44

5
19

0
47

1
45

3
11

7
21

0
0

0
12

9
0

0
    

    
  S

tag
e 1

25
2

25
2

-
18

1
18

1
-

-
-

-
-

-
-

    
    

  S
tag

e 2
24

9
19

3
-

29
0

27
2

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

7.1
2

6.5
2

6.2
2

7.1
2

6.5
2

6.2
2

4.1
2

-
-

4.1
2

-
-

Cr
itic

al 
Hd

wy
 S

tg 
1

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
 S

tg 
2

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Fo
llo

w-
up

 H
dw

y
3.5

18
4.0

18
3.3

18
3.5

18
4.0

18
3.3

18
2.2

18
-

-
2.2

18
-

-
Po

t C
ap

-1
 M

an
eu

ve
r

48
0

50
8

85
2

50
3

50
3

93
5

13
61

-
-

14
57

-
-

    
    

  S
tag

e 1
75

2
69

8
-

82
1

75
0

-
-

-
-

-
-

-
    

    
  S

tag
e 2

75
5

74
1

-
71

8
68

5
-

-
-

-
-

-
-

Pl
ato

on
 bl

oc
ke

d, 
%

-
-

-
-

Mo
v C

ap
-1

 M
an

eu
ve

r
40

2
48

6
85

2
44

3
48

1
93

5
13

61
-

-
14

57
-

-
Mo

v C
ap

-2
 M

an
eu

ve
r

40
2

48
6

-
44

3
48

1
-

-
-

-
-

-
-

    
    

  S
tag

e 1
73

4
68

3
-

80
1

73
2

-
-

-
-

-
-

-
    

    
  S

tag
e 2

63
9

72
3

-
64

1
67

1
-

-
-

-
-

-
-

 Ap
pr

oa
ch

EB
W

B
NB

SB
HC

M 
Co

ntr
ol 

De
lay

, s
14

.5
12

.9
1.5

1
HC

M 
LO

S
B

B
 Mi

no
r L

an
e/M

ajo
r M

vm
t

NB
L

NB
T

NB
R

EB
Ln

1W
BL

n1
SB

L
SB

T
SB

R
Ca

pa
cit

y (
ve

h/h
)

13
61

-
-

53
1

64
8

14
57

-
-

HC
M 

La
ne

 V
/C

 R
ati

o
0.0

24
-

-
0.2

87
0.3

02
0.0

21
-

-
HC

M 
Co

ntr
ol 

De
lay

 (s
)

7.7
-

-
14

.5
12

.9
7.5

-
-

HC
M 

La
ne

 LO
S

A
-

-
B

B
A

-
-

HC
M 

95
th 

%
tile

 Q
(ve

h)
0.1

-
-

1.2
1.3

0.1
-

-



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
16

.2
Int

er
se

cti
on

 LO
S

C

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

21
27

2
14

6
13

8
28

8
30

97
5

70
26

8
15

Fu
tur

e V
ol,

 ve
h/h

21
27

2
14

6
13

8
28

8
30

97
5

70
26

8
15

Pe
ak

 H
ou

r F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

21
27

2
14

6
13

8
28

8
30

97
5

70
26

8
15

Nu
mb

er
 of

 La
ne

s
0

1
0

0
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

1
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

1
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

1
1

HC
M 

Co
ntr

ol 
De

lay
16

.3
18

.4
11

.8
10

.3
HC

M 
LO

S
C

C
B

B
    

    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
SB

Ln
1

Vo
l L

eft
, %

56
%

5%
30

%
53

%
Vo

l T
hr

u, 
%

3%
62

%
63

%
16

%
Vo

l R
igh

t, %
41

%
33

%
7%

31
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

17
2

43
9

45
6

49
LT

 V
ol

97
21

13
8

26
Th

ro
ug

h V
ol

5
27

2
28

8
8

RT
 V

ol
70

14
6

30
15

La
ne

 F
low

 R
ate

17
2

43
9

45
6

49
Ge

om
etr

y G
rp

1
1

1
1

De
gr

ee
 of

 U
til 

(X
)

0.2
93

0.6
23

0.6
69

0.0
89

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

6.1
42

5.1
12

5.2
81

6.5
45

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

58
3

70
2

68
4

54
4

Se
rvi

ce
 T

im
e

4.2
05

3.1
58

3.3
25

4.6
26

HC
M 

La
ne

 V
/C

 R
ati

o
0.2

95
0.6

25
0.6

67
0.0

9
HC

M 
Co

ntr
ol 

De
lay

11
.8

16
.3

18
.4

10
.3

HC
M 

La
ne

 LO
S

B
C

C
B

HC
M 

95
th-

tile
 Q

1.2
4.4

5.1
0.3

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

11
5

38
62

19
96

40
70

18
0

24
57

12
1

11
3

Fu
tur

e V
olu

me
 (v

ph
)

11
5

38
62

19
96

40
70

18
0

24
57

12
1

11
3

Sa
td.

 F
low

 (p
ro

t)
0

16
52

0
0

16
93

0
16

76
17

65
15

00
16

76
17

65
15

00
Flt

 P
er

mi
tte

d
0.7

83
0.9

42
0.9

50
0.9

50
Sa

td.
 F

low
 (p

er
m)

0
13

28
0

0
16

04
0

16
76

17
65

15
00

16
76

17
65

15
00

Sa
td.

 F
low

 (R
TO

R)
25

21
12

0
12

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

21
5

0
0

15
5

0
70

18
0

24
57

12
1

11
3

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

5
2

1
6

Pe
rm

itte
d P

ha
se

s
4

8
2

6
De

tec
tor

 P
ha

se
4

4
8

8
5

2
2

1
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

11
.1

31
.1

31
.1

11
.1

31
.1

31
.1

To
tal

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

21
.1

31
.1

31
.1

21
.1

31
.1

31
.1

To
tal

 S
pli

t (
%

)
38

.9%
38

.9%
38

.9%
38

.9%
24

.7%
36

.4%
36

.4%
24

.7%
36

.4%
36

.4%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.7

3.7
3.7

3.7
3.7

3.7
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

2.4
2.4

2.4
2.4

2.4
2.4

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.1
6.1

6.1
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

No
ne

No
ne

Ma
x

Ma
x

No
ne

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

16
.1

16
.1

8.4
27

.2
27

.2
7.9

26
.8

26
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.2

5
0.2

5
0.1

3
0.4

2
0.4

2
0.1

2
0.4

2
0.4

2
v/c

 R
ati

o
0.6

1
0.3

7
0.3

2
0.2

4
0.0

3
0.2

8
0.1

6
0.1

6
Co

ntr
ol 

De
lay

27
.7

20
.7

32
.9

17
.4

0.1
32

.8
17

.6
4.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

27
.7

20
.7

32
.9

17
.4

0.1
32

.8
17

.6
4.8

LO
S

C
C

C
B

A
C

B
A

Ap
pr

oa
ch

 D
ela

y
27

.7
20

.7
19

.8
15

.6
Ap

pr
oa

ch
 LO

S
C

C
B

B
Qu

eu
e L

en
gth

 50
th 

(m
)

19
.8

13
.0

7.5
13

.8
0.0

6.1
9.1

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

40
.0

27
.4

19
.9

34
.6

0.0
17

.2
24

.7
9.0

Int
er

na
l L

ink
 D

ist
 (m

)
36

9.8
11

9.4
47

5.6
71

9.1
Tu

rn
 B

ay
 Le

ng
th 

(m
)

90
.0

50
.0

14
5.0

10
0.0

Ba
se

 C
ap

ac
ity

 (v
ph

)
59

4
71

3
40

7
74

7
70

4
40

7
73

7
69

6
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.3
6

0.2
2

0.1
7

0.2
4

0.0
3

0.1
4

0.1
6

0.1
6

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 85
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 64

.2
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d
Ma

xim
um

 v/
c R

ati
o: 

0.6
1



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

Int
er

se
cti

on
 S

ign
al 

De
lay

: 2
0.5

Int
er

se
cti

on
 LO

S:
 C

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 5

6.7
%

IC
U 

Le
ve

l o
f S

er
vic

e B
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
0

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
4.7

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

44
2

30
23

5
60

74
17

6
65

87
14

1
73

Fu
tur

e V
ol,

 ve
h/h

44
2

30
23

5
60

74
17

6
65

87
14

1
73

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
44

2
30

23
5

60
74

17
6

65
87

14
1

73
 Ma

jor
/M

ino
r

Mi
no

r2
Mi

no
r1

Ma
jor

1
Ma

jor
2

Co
nfl

ict
ing

 F
low

 A
ll

74
1

74
1

17
8

69
2

71
2

17
6

21
4

0
0

24
1

0
0

    
    

  S
tag

e 1
35

2
35

2
-

32
4

32
4

-
-

-
-

-
-

-
    

    
  S

tag
e 2

38
9

38
9

-
36

8
38

8
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
7.1

2
6.5

2
6.2

2
7.1

2
6.5

2
6.2

2
4.1

2
-

-
4.1

2
-

-
Cr

itic
al 

Hd
wy

 S
tg 

1
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

 S
tg 

2
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Fo

llo
w-

up
 H

dw
y

3.5
18

4.0
18

3.3
18

3.5
18

4.0
18

3.3
18

2.2
18

-
-

2.2
18

-
-

Po
t C

ap
-1

 M
an

eu
ve

r
33

2
34

4
86

5
35

8
35

8
86

7
13

56
-

-
13

26
-

-
    

    
  S

tag
e 1

66
5

63
2

-
68

8
65

0
-

-
-

-
-

-
-

    
    

  S
tag

e 2
63

5
60

8
-

65
2

60
9

-
-

-
-

-
-

-
Pl

ato
on

 bl
oc

ke
d, 

%
-

-
-

-
Mo

v C
ap

-1
 M

an
eu

ve
r

27
8

30
4

86
5

31
3

31
6

86
7

13
56

-
-

13
26

-
-

Mo
v C

ap
-2

 M
an

eu
ve

r
27

8
30

4
-

31
3

31
6

-
-

-
-

-
-

-
    

    
  S

tag
e 1

62
8

59
0

-
65

0
61

4
-

-
-

-
-

-
-

    
    

  S
tag

e 2
55

4
57

5
-

58
6

56
9

-
-

-
-

-
-

-
 Ap

pr
oa

ch
EB

W
B

NB
SB

HC
M 

Co
ntr

ol 
De

lay
, s

16
.8

12
.7

1.8
2.3

HC
M 

LO
S

C
B

 Mi
no

r L
an

e/M
ajo

r M
vm

t
NB

L
NB

T
NB

R
EB

Ln
1W

BL
n1

SB
L

SB
T

SB
R

Ca
pa

cit
y (

ve
h/h

)
13

56
-

-
38

1
55

5
13

26
-

-
HC

M 
La

ne
 V

/C
 R

ati
o

0.0
55

-
-

0.1
99

0.1
59

0.0
66

-
-

HC
M 

Co
ntr

ol 
De

lay
 (s

)
7.8

-
-

16
.8

12
.7

7.9
-

-
HC

M 
La

ne
 LO

S
A

-
-

C
B

A
-

-
HC

M 
95

th 
%

tile
 Q

(ve
h)

0.2
-

-
0.7

0.6
0.2

-
-



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix J 

 
 

2025 Future Total Synchro Worksheets 
 



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
27

.6
Int

er
se

cti
on

 LO
S

D

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

3
25

1
84

80
30

1
8

21
0

5
22

4
23

10
17

Fu
tur

e V
ol,

 ve
h/h

3
25

1
84

80
30

1
8

21
0

5
22

4
23

10
17

Pe
ak

 H
ou

r F
ac

tor
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

3
27

9
93

89
33

4
9

23
3

6
24

9
26

11
19

Nu
mb

er
 of

 La
ne

s
0

1
0

1
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

2
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

2
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

2
1

HC
M 

Co
ntr

ol 
De

lay
24

21
.9

37
.2

12
.1

HC
M 

LO
S

C
C

E
B

    
    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
W

BL
n2

SB
Ln

1
Vo

l L
eft

, %
48

%
1%

10
0%

0%
46

%
Vo

l T
hr

u, 
%

1%
74

%
0%

97
%

20
%

Vo
l R

igh
t, %

51
%

25
%

0%
3%

34
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

43
9

33
8

80
30

9
50

LT
 V

ol
21

0
3

80
0

23
Th

ro
ug

h V
ol

5
25

1
0

30
1

10
RT

 V
ol

22
4

84
0

8
17

La
ne

 F
low

 R
ate

48
8

37
6

89
34

3
56

Ge
om

etr
y G

rp
2

5
7

7
2

De
gr

ee
 of

 U
til 

(X
)

0.8
62

0.6
99

0.1
91

0.6
86

0.1
23

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

6.3
6

6.6
96

7.7
3

7.1
98

7.9
86

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

56
6

53
7

46
2

50
1

45
2

Se
rvi

ce
 T

im
e

4.4
23

4.7
75

5.5
13

4.9
81

5.9
86

HC
M 

La
ne

 V
/C

 R
ati

o
0.8

62
0.7

0.1
93

0.6
85

0.1
24

HC
M 

Co
ntr

ol 
De

lay
37

.2
24

12
.3

24
.4

12
.1

HC
M 

La
ne

 LO
S

E
C

B
C

B
HC

M 
95

th-
tile

 Q
9.5

5.5
0.7

5.2
0.4

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
W

BL
W

BT
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

11
3

82
20

27
31

27
3

14
18

17
9

76
Fu

tur
e V

olu
me

 (v
ph

)
11

3
82

20
27

31
27

3
14

18
17

9
76

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
31

1
0

12
5

34
30

3
16

20
19

9
84

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

5
2

1
6

Pe
rm

itte
d P

ha
se

s
4

8
2

6
De

tec
tor

 P
ha

se
4

4
8

8
5

2
2

1
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

11
.1

31
.1

31
.1

11
.1

31
.1

31
.1

To
tal

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

15
.1

31
.1

31
.1

15
.1

31
.1

31
.1

To
tal

 S
pli

t (
%

)
41

.9%
41

.9%
41

.9%
41

.9%
19

.0%
39

.1%
39

.1%
19

.0%
39

.1%
39

.1%
Ma

xim
um

 G
re

en
 (s

)
27

.0
27

.0
27

.0
27

.0
9.0

25
.0

25
.0

9.0
25

.0
25

.0
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.7

3.7
3.7

3.7
3.7

3.7
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

2.4
2.4

2.4
2.4

2.4
2.4

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.1
6.1

6.1
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

No
ne

No
ne

Ma
x

Ma
x

No
ne

Ma
x

Ma
x

W
alk

 T
im

e (
s)

7.0
7.0

7.0
7.0

7.0
7.0

7.0
7.0

Fla
sh

 D
on

t W
alk

 (s
)

20
.0

20
.0

20
.0

20
.0

15
.0

15
.0

15
.0

15
.0

Pe
de

str
ian

 C
all

s (
#/h

r)
2

2
3

3
5

5
5

5
Ac

t E
ffc

t G
re

en
 (s

)
17

.4
17

.4
7.0

28
.6

28
.6

6.6
26

.2
26

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.2
8

0.2
8

0.1
1

0.4
7

0.4
7

0.1
1

0.4
3

0.4
3

v/c
 R

ati
o

0.7
4

0.2
6

0.1
8

0.3
7

0.0
2

0.1
1

0.2
6

0.1
2

Co
ntr

ol 
De

lay
30

.2
10

.5
31

.5
15

.0
0.1

31
.8

16
.7

1.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
30

.2
10

.5
31

.5
15

.0
0.1

31
.8

16
.7

1.9
LO

S
C

B
C

B
A

C
B

A
Ap

pr
oa

ch
 D

ela
y

30
.2

10
.5

15
.9

13
.6

Ap
pr

oa
ch

 LO
S

C
B

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
21

.6
3.3

2.8
15

.8
0.0

1.6
9.7

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

56
.4

15
.2

11
.8

55
.3

0.0
8.3

36
.9

3.7
Int

er
na

l L
ink

 D
ist

 (m
)

36
9.8

11
9.4

47
5.6

71
9.1

Tu
rn

 B
ay

 Le
ng

th 
(m

)
90

.0
50

.0
14

5.0
10

0.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

66
3

72
5

25
8

82
5

77
0

25
8

75
5

71
6

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.4

7
0.1

7
0.1

3
0.3

7
0.0

2
0.0

8
0.2

6
0.1

2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 79
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 61

.1
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

Ma
xim

um
 v/

c R
ati

o: 
0.7

4
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

8.7
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
8.0

%
IC

U 
Le

ve
l o

f S
er

vic
e B

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d A
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
7.1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

70
6

61
65

6
10

5
29

23
6

11
28

20
8

36
Fu

tur
e V

ol,
 ve

h/h
70

6
61

65
6

10
5

29
23

6
11

28
20

8
36

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

90
90

90
90

90
90

90
90

90
90

90
90

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
78

7
68

72
7

11
7

32
26

2
12

31
23

1
40

 Ma
jor

/M
ino

r
Mi

no
r2

Mi
no

r1
Ma

jor
1

Ma
jor

2
Co

nfl
ict

ing
 F

low
 A

ll
70

7
65

1
25

1
67

7
65

9
26

2
27

1
0

0
27

4
0

0
    

    
  S

tag
e 1

31
3

31
3

-
32

6
32

6
-

-
-

-
-

-
-

    
    

  S
tag

e 2
39

4
33

8
-

35
1

33
3

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

7.1
2

6.5
2

6.2
2

7.1
2

6.5
2

6.2
2

4.1
2

-
-

4.1
2

-
-

Cr
itic

al 
Hd

wy
 S

tg 
1

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
 S

tg 
2

6.1
2

5.5
2

-
6.1

2
5.5

2
-

-
-

-
-

-
-

Fo
llo

w-
up

 H
dw

y
3.5

18
4.0

18
3.3

18
3.5

18
4.0

18
3.3

18
2.2

18
-

-
2.2

18
-

-
Po

t C
ap

-1
 M

an
eu

ve
r

35
0

38
8

78
8

36
7

38
4

77
7

12
92

-
-

12
89

-
-

    
    

  S
tag

e 1
69

8
65

7
-

68
7

64
8

-
-

-
-

-
-

-
    

    
  S

tag
e 2

63
1

64
1

-
66

6
64

4
-

-
-

-
-

-
-

Pl
ato

on
 bl

oc
ke

d, 
%

-
-

-
-

Mo
v C

ap
-1

 M
an

eu
ve

r
28

2
36

9
78

8
31

9
36

6
77

7
12

92
-

-
12

89
-

-
Mo

v C
ap

-2
 M

an
eu

ve
r

28
2

36
9

-
31

9
36

6
-

-
-

-
-

-
-

    
    

  S
tag

e 1
68

1
64

1
-

67
0

63
2

-
-

-
-

-
-

-
    

    
  S

tag
e 2

51
7

62
5

-
58

8
62

9
-

-
-

-
-

-
-

 Ap
pr

oa
ch

EB
W

B
NB

SB
HC

M 
Co

ntr
ol 

De
lay

, s
19

.4
16

.9
0.8

0.8
HC

M 
LO

S
C

C
 Mi

no
r L

an
e/M

ajo
r M

vm
t

NB
L

NB
T

NB
R

EB
Ln

1W
BL

n1
SB

L
SB

T
SB

R
Ca

pa
cit

y (
ve

h/h
)

12
92

-
-

40
1

49
5

12
89

-
-

HC
M 

La
ne

 V
/C

 R
ati

o
0.0

25
-

-
0.3

8
0.3

95
0.0

24
-

-
HC

M 
Co

ntr
ol 

De
lay

 (s
)

7.9
-

-
19

.4
16

.9
7.9

-
-

HC
M 

La
ne

 LO
S

A
-

-
C

C
A

-
-

HC
M 

95
th 

%
tile

 Q
(ve

h)
0.1

-
-

1.7
1.9

0.1
-

-



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
35

.1
Int

er
se

cti
on

 LO
S

E

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

21
37

9
19

8
20

8
39

3
30

12
8

5
11

2
26

8
15

Fu
tur

e V
ol,

 ve
h/h

21
37

9
19

8
20

8
39

3
30

12
8

5
11

2
26

8
15

Pe
ak

 H
ou

r F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

21
37

9
19

8
20

8
39

3
30

12
8

5
11

2
26

8
15

Nu
mb

er
 of

 La
ne

s
0

1
0

1
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

2
1

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
1

2
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

2
1

HC
M 

Co
ntr

ol 
De

lay
57

.2
23

.3
16

.3
12

HC
M 

LO
S

F
C

C
B

    
    

La
ne

NB
Ln

1
EB

Ln
1

W
BL

n1
W

BL
n2

SB
Ln

1
Vo

l L
eft

, %
52

%
4%

10
0%

0%
53

%
Vo

l T
hr

u, 
%

2%
63

%
0%

93
%

16
%

Vo
l R

igh
t, %

46
%

33
%

0%
7%

31
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

24
5

59
8

20
8

42
3

49
LT

 V
ol

12
8

21
20

8
0

26
Th

ro
ug

h V
ol

5
37

9
0

39
3

8
RT

 V
ol

11
2

19
8

0
30

15
La

ne
 F

low
 R

ate
24

5
59

8
20

8
42

3
49

Ge
om

etr
y G

rp
2

5
7

7
2

De
gr

ee
 of

 U
til 

(X
)

0.4
76

0.9
86

0.4
09

0.7
66

0.1
09

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

7.0
01

5.9
36

7.0
77

6.5
15

7.9
74

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

51
4

61
6

50
8

55
4

44
7

Se
rvi

ce
 T

im
e

5.0
58

3.9
36

4.8
28

4.2
66

6.0
59

HC
M 

La
ne

 V
/C

 R
ati

o
0.4

77
0.9

71
0.4

09
0.7

64
0.1

1
HC

M 
Co

ntr
ol 

De
lay

16
.3

57
.2

14
.7

27
.6

12
HC

M 
La

ne
 LO

S
C

F
B

D
B

HC
M 

95
th-

tile
 Q

2.5
14

.5
2

6.9
0.4

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

11
5

38
62

96
91

40
70

26
5

24
57

25
1

11
3

Fu
tur

e V
olu

me
 (v

ph
)

11
5

38
62

96
91

40
70

26
5

24
57

25
1

11
3

Sa
td.

 F
low

 (p
ro

t)
0

16
52

0
0

16
86

0
16

76
17

65
15

00
16

76
17

65
15

00
Flt

 P
er

mi
tte

d
0.7

19
0.7

82
0.9

50
0.9

50
Sa

td.
 F

low
 (p

er
m)

0
12

19
0

0
13

47
0

16
76

17
65

15
00

16
76

17
65

15
00

Sa
td.

 F
low

 (R
TO

R)
25

13
12

0
12

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

21
5

0
0

22
7

0
70

26
5

24
57

25
1

11
3

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

5
2

1
6

Pe
rm

itte
d P

ha
se

s
4

8
2

6
De

tec
tor

 P
ha

se
4

4
8

8
5

2
2

1
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

11
.1

31
.1

31
.1

11
.1

31
.1

31
.1

To
tal

 S
pli

t (
s)

33
.3

33
.3

33
.3

33
.3

21
.1

31
.1

31
.1

21
.1

31
.1

31
.1

To
tal

 S
pli

t (
%

)
38

.9%
38

.9%
38

.9%
38

.9%
24

.7%
36

.4%
36

.4%
24

.7%
36

.4%
36

.4%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.7

3.7
3.7

3.7
3.7

3.7
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

2.4
2.4

2.4
2.4

2.4
2.4

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.1
6.1

6.1
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

No
ne

No
ne

Ma
x

Ma
x

No
ne

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

16
.7

16
.7

8.4
26

.5
26

.5
8.0

26
.2

26
.2

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.2

6
0.1

3
0.4

1
0.4

1
0.1

2
0.4

1
0.4

1
v/c

 R
ati

o
0.6

4
0.6

3
0.3

2
0.3

6
0.0

3
0.2

8
0.3

5
0.1

7
Co

ntr
ol 

De
lay

29
.3

29
.5

33
.1

18
.9

0.1
33

.1
19

.2
4.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

29
.3

29
.5

33
.1

18
.9

0.1
33

.1
19

.2
4.8

LO
S

C
C

C
B

A
C

B
A

Ap
pr

oa
ch

 D
ela

y
29

.3
29

.5
20

.4
17

.2
Ap

pr
oa

ch
 LO

S
C

C
C

B
Qu

eu
e L

en
gth

 50
th 

(m
)

20
.1

22
.7

7.6
22

.0
0.0

6.2
20

.9
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
41

.2
44

.1
19

.9
50

.7
0.0

17
.2

48
.8

9.0
Int

er
na

l L
ink

 D
ist

 (m
)

36
9.8

11
9.4

47
5.6

71
9.1

Tu
rn

 B
ay

 Le
ng

th 
(m

)
90

.0
50

.0
14

5.0
10

0.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

55
0

60
0

40
9

72
9

68
9

40
9

71
9

68
2

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.3

9
0.3

8
0.1

7
0.3

6
0.0

3
0.1

4
0.3

5
0.1

7

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 85
.5

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 64

.2
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d
Ma

xim
um

 v/
c R

ati
o: 

0.6
4



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

Int
er

se
cti

on
 S

ign
al 

De
lay

: 2
2.5

Int
er

se
cti

on
 LO

S:
 C

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 5

2.5
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Gr

ee
nb

an
k &

 D
un

do
na

ld

01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

Int
er

se
cti

on
Int

 D
ela

y, 
s/v

eh
4.4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

44
2

30
23

5
60

74
26

0
65

87
27

4
73

Fu
tur

e V
ol,

 ve
h/h

44
2

30
23

5
60

74
26

0
65

87
27

4
73

Co
nfl

ict
ing

 P
ed

s, 
#/h

r
0

0
0

0
0

0
0

0
0

0
0

0
Si

gn
 C

on
tro

l 
St

op
St

op
St

op
St

op
St

op
St

op
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
Fr

ee
RT

 C
ha

nn
eli

ze
d

-
-

No
ne

-
-

No
ne

-
-

No
ne

-
-

No
ne

St
or

ag
e L

en
gth

-
-

-
-

-
-

40
0

-
25

0
80

0
-

-
Ve

h i
n M

ed
ian

 S
tor

ag
e, 

#
-

0
-

-
0

-
-

0
-

-
0

-
Gr

ad
e, 

%
-

0
-

-
0

-
-

0
-

-
0

-
Pe

ak
 H

ou
r F

ac
tor

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

He
av

y V
eh

icl
es

, %
2

2
2

2
2

2
2

2
2

2
2

2
Mv

mt
 F

low
44

2
30

23
5

60
74

26
0

65
87

27
4

73
 Ma

jor
/M

ino
r

Mi
no

r2
Mi

no
r1

Ma
jor

1
Ma

jor
2

Co
nfl

ict
ing

 F
low

 A
ll

95
8

95
8

31
1

90
9

92
9

26
0

34
7

0
0

32
5

0
0

    
    

  S
tag

e 1
48

5
48

5
-

40
8

40
8

-
-

-
-

-
-

-
    

    
  S

tag
e 2

47
3

47
3

-
50

1
52

1
-

-
-

-
-

-
-

Cr
itic

al 
Hd

wy
7.1

2
6.5

2
6.2

2
7.1

2
6.5

2
6.2

2
4.1

2
-

-
4.1

2
-

-
Cr

itic
al 

Hd
wy

 S
tg 

1
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Cr

itic
al 

Hd
wy

 S
tg 

2
6.1

2
5.5

2
-

6.1
2

5.5
2

-
-

-
-

-
-

-
Fo

llo
w-

up
 H

dw
y

3.5
18

4.0
18

3.3
18

3.5
18

4.0
18

3.3
18

2.2
18

-
-

2.2
18

-
-

Po
t C

ap
-1

 M
an

eu
ve

r
23

7
25

7
72

9
25

6
26

8
77

9
12

12
-

-
12

35
-

-
    

    
  S

tag
e 1

56
3

55
2

-
62

0
59

7
-

-
-

-
-

-
-

    
    

  S
tag

e 2
57

2
55

8
-

55
2

53
2

-
-

-
-

-
-

-
Pl

ato
on

 bl
oc

ke
d, 

%
-

-
-

-
Mo

v C
ap

-1
 M

an
eu

ve
r

19
4

22
4

72
9

22
0

23
4

77
9

12
12

-
-

12
35

-
-

Mo
v C

ap
-2

 M
an

eu
ve

r
19

4
22

4
-

22
0

23
4

-
-

-
-

-
-

-
    

    
  S

tag
e 1

52
9

51
3

-
58

2
56

1
-

-
-

-
-

-
-

    
    

  S
tag

e 2
49

1
52

4
-

49
0

49
5

-
-

-
-

-
-

-
 Ap

pr
oa

ch
EB

W
B

NB
SB

HC
M 

Co
ntr

ol 
De

lay
, s

23
.1

15
.4

1.5
1.6

HC
M 

LO
S

C
C

 Mi
no

r L
an

e/M
ajo

r M
vm

t
NB

L
NB

T
NB

R
EB

Ln
1W

BL
n1

SB
L

SB
T

SB
R

Ca
pa

cit
y (

ve
h/h

)
12

12
-

-
27

4
43

4
12

35
-

-
HC

M 
La

ne
 V

/C
 R

ati
o

0.0
61

-
-

0.2
77

0.2
03

0.0
7

-
-

HC
M 

Co
ntr

ol 
De

lay
 (s

)
8.2

-
-

23
.1

15
.4

8.1
-

-
HC

M 
La

ne
 LO

S
A

-
-

C
C

A
-

-
HC

M 
95

th 
%

tile
 Q

(ve
h)

0.2
-

-
1.1

0.8
0.2

-
-



01
-1

6-
20

19

HM
BS

 P
h 5

 T
IA

 - 
37

18
 G

re
en

ba
nk

 R
oa

d P
M 

Pe
ak

 H
ou

r F
utu

re
 T

ota
l 2

02
5 -

 E
B-

RT
Sy

nc
hr

o 1
0 L

igh
t R

ep
or

t
Pa

ge
 2

Int
er

se
cti

on
Int

er
se

cti
on

 D
ela

y, 
s/v

eh
20

.2
Int

er
se

cti
on

 LO
S

C

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
l, v

eh
/h

21
37

9
19

8
20

8
39

3
30

12
8

5
11

2
26

8
15

Fu
tur

e V
ol,

 ve
h/h

21
37

9
19

8
20

8
39

3
30

12
8

5
11

2
26

8
15

Pe
ak

 H
ou

r F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
He

av
y V

eh
icl

es
, %

2
2

2
2

2
2

2
2

2
2

2
2

Mv
mt

 F
low

21
37

9
19

8
20

8
39

3
30

12
8

5
11

2
26

8
15

Nu
mb

er
 of

 La
ne

s
0

1
1

1
1

0
0

1
0

0
1

0

Ap
pr

oa
ch

EB
W

B
NB

SB
Op

po
sin

g A
pp

ro
ac

h
W

B
EB

SB
NB

Op
po

sin
g L

an
es

2
2

1
1

Co
nfl

ict
ing

 A
pp

ro
ac

h L
eft

SB
NB

EB
W

B
Co

nfl
ict

ing
 La

ne
s L

eft
1

1
2

2
Co

nfl
ict

ing
 A

pp
ro

ac
h R

igh
t

NB
SB

W
B

EB
Co

nfl
ict

ing
 La

ne
s R

igh
t

1
1

2
2

HC
M 

Co
ntr

ol 
De

lay
20

.6
22

.4
15

.3
11

.5
HC

M 
LO

S
C

C
C

B
    

    

La
ne

NB
Ln

1
EB

Ln
1

EB
Ln

2
W

BL
n1

W
BL

n2
SB

Ln
1

Vo
l L

eft
, %

52
%

5%
0%

10
0%

0%
53

%
Vo

l T
hr

u, 
%

2%
95

%
0%

0%
93

%
16

%
Vo

l R
igh

t, %
46

%
0%

10
0%

0%
7%

31
%

Si
gn

 C
on

tro
l

St
op

St
op

St
op

St
op

St
op

St
op

Tr
aff

ic 
Vo

l b
y L

an
e

24
5

40
0

19
8

20
8

42
3

49
LT

 V
ol

12
8

21
0

20
8

0
26

Th
ro

ug
h V

ol
5

37
9

0
0

39
3

8
RT

 V
ol

11
2

0
19

8
0

30
15

La
ne

 F
low

 R
ate

24
5

40
0

19
8

20
8

42
3

49
Ge

om
etr

y G
rp

2
7

7
7

7
2

De
gr

ee
 of

 U
til 

(X
)

0.4
54

0.7
28

0.3
2

0.4
02

0.7
52

0.1
04

De
pa

rtu
re

 H
ea

dw
ay

 (H
d)

6.6
64

6.5
56

5.8
16

6.9
59

6.3
99

7.6
41

Co
nv

er
ge

nc
e, 

Y/
N

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ca
p

53
7

54
8

61
2

51
4

56
3

47
2

Se
rvi

ce
 T

im
e

4.7
57

4.3
54

3.6
13

4.7
55

4.1
94

5.6
41

HC
M 

La
ne

 V
/C

 R
ati

o
0.4

56
0.7

3
0.3

24
0.4

05
0.7

51
0.1

04
HC

M 
Co

ntr
ol 

De
lay

15
.3

25
.1

11
.4

14
.4

26
.3

11
.5

HC
M 

La
ne

 LO
S

C
D

B
B

D
B

HC
M 

95
th-

tile
 Q

2.3
6

1.4
1.9

6.6
0.3


	Sheets and Views
	181203 - SB - HMBS Overall-Coloured

	Figures.pdf
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5

	Appendix B.pdf
	M1 - Brazeau
	M2 - Drummond

	Appendix C.pdf
	C01
	C01i
	C02
	C03
	C04

	Traffic Noise Assessment
	Half Moon Bay South
	Phase 5
	Proposed Residential Development
	In the vicinity of Greenbank Road and Dundonald Drive
	City of Ottawa
	February 1, 2019
	Project: 108-363-300
	Prepared for
	Mattamy Homes
	Version History
	Traffic Noise Assessment
	Half Moon Bay South
	Phase 5
	Proposed Residential Development
	In the vicinity of Greenbank Road and Dundonald Drive
	City of Ottawa
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	1.1 INTRODUCTION
	1.2 THE SITE AND SURROUNDING AREA
	1.3 THE PROPOSED DEVELOPMENT

	2.0 ENVIRONMENTAL NOISE ASSESSMENT
	2.1 NOISE SENSITIVE RECEPTORS
	2.2 NOISE SOURCES
	2.3 ENVIRONMENTAL NOISE GUIDELINES
	2.3.1 MECP Publication NPC-300
	2.3.2 City of Ottawa

	2.4 NOISE IMPACT ASSESSMENT

	3.0 NOISE ABATEMENT REQUIREMENTS
	3.1 INDOORS
	3.2 OUTDOORS
	3.2.1 Dwellings Close to Realigned Greenbank Road
	3.2.2 Dwellings at a Greater Setback from Realigned Greenbank Road
	3.2.3 Notes Regarding Barriers

	3.3 WARNING CLAUSES

	4.0 CONCLUSIONS
	5.0 REFERENCES
	TABLE 1: ROAD TRAFFIC DATA
	TABLE 2: PREDICTED UNMITIGATED SOUND LEVELS OUTDOORS DUE TO ROAD TRAFFIC
	TABLE 3: NOISE ABATEMENT MEASURES
	TABLE 4: OLA(1) MITIGATION OPTIONS

