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Statement of Qualifications and Limitations 
 
 
The attached Report (the “Report”) has been prepared by WCE design inc.  (“Consultant”) for the benefit of the client 
(“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed 
therein (the “Agreement”). 
 
The information, data, recommendations, and conclusions contained in the Report (collectively, the “Information”): 
 

• is subject to the scope, schedule, and other constraints and limitations in the Agreement and the 
qualifications contained in the Report (the “Limitations”) 

• represents Consultant’s professional judgement considering the Limitations and industry standards for 
the preparation of similar reports. 

• may be based on information provided to Consultant which has not been independently verified 
• has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made, or issued  
• must be read as a whole and sections thereof should not be read out of such context 
• was prepared for the specific purposes described in the Report and the Agreement  
• in the case of subsurface, environmental, or geotechnical conditions, may be based on limited testing and 

on the assumption that such conditions are uniform and not variable either geographically or over time 
 
Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has 
no obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that 
may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental, or 
geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time. 
 
Consultant agrees that the Report represents its professional judgement as described above and that the 
Information has been prepared for the specific purpose and use described in the Report and the Agreement, but 
Consultant makes no other representations, or any guarantees or warranties whatsoever, whether express or 
implied, with respect to the Report, the Information, or any part thereof. 
 
The Report is to be treated as confidential and may not be used or relied upon by third parties, except: 
 

• as agreed in writing by Consultant and Client 
• as required by law 
• for use by governmental reviewing agencies 

 
Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who  may 
obtain access to the Report or the Information for any injury, loss or damage suffered by such parties arising from 
their use of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of 
the Report”), except to the extent those parties have obtained the prior written consent of Consultant to use and rely 
upon the Report and the Information.  Any damages arising from improper use of the Report or parts thereof shall be 
borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to, and forms part of the Report and any use of the 
Report is subject to the terms hereof. 
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June 21, 2023 
 
Paige Boha, B.A. 
Manager of Planning and Development 
RM of Edenwold No. 158 
306.347.2967 
 
 
Dear Mrs. Boha: 
 
Project No: 22-073 – Greensview Estates Residential Development 

Regarding: Comprehensive Development Proposal  
 
WCE design inc. is pleased to submit this Comprehensive Development Proposal for the Greensview 
Estates development located on SE 22-17-18-W2M. This proposal establishes the requirements to 
develop Blk/Par BB-Plan 102138342 Ext 0 and outlines the objectives and goals of the development 
as defined in the RM of Edenwold’s Official Community Plan and Zoning Bylaws.  
 
Should you have any questions, please contact the undersigned at 306.540.8312. 
 
 
Sincerely, 
WCE Design 

 
 
 
 
 
Dustin Weiss, P. Eng.  
Senior Civil Engineer 
WCE Design 
dustin.weiss@wcedesign.ca 

DW:dw 
Encl. 
cc:  101270981 SASKATCHEWAN LTD 
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Executive Summary 
 

WCE Design (WCE) was commissioned by 102035126 SASKATCHEWAN LTD. (the Developer) to 
complete a Comprehensive Development Proposal (CDP) for the proposed for development of 
Blk/Par BB-Plan 102138342 Ext 0 in the SE ¼ Section 22-17-18 W2M in the Rural Municipality of 
Edenwold No. 158 (the RM). 
 
It is the intent of the Developer is to provide 2 multi-family 3-storey buildings with the potential of a 
full build out of 7 buildings once there is adequate wastewater treatment capacity from the 
wastewater authority WCRM 158. This CDP report will explore the requirements for the proposed 2 
multi-family 3-storey buildings but will ultimately investigate the capacity for up to 7 multi-family 3-
storey buildings in total. Currently, the application is only for re-zoning for 2-multi storey buildings. 
All additional building phases will require revisions to this CDP and subsequent RM council approval.  
Each phase will also require separate development agreements. 
 
The RM of Edenwold is currently experiencing a residential housing shortage for the entry level or 
attainable market. This development is designed to meet this need in the residential market. The 
region is recognized as a good location to invest in and to raise a family. A need for entry level 
homes, retirees, or those looking to downsize, but still live in the community or in a rural setting is 
required in the community. This development does not compete directly with residential 
development currently within Emerald Park or White City. 
 
Parcel BB is in an area designated as Heritage Sensitive.  Heritage Research Branch, 
Archaeological Resource Management Unit of the Ministry of Parks, Culture, Heritage, and Sport 
had been contacted and a heritage screening was conducted. The Heritage Resource Branch has 
no issue with the project proceeding and the parcel has been cleared. 
 
Parcel BB is in an area designated as Extreme Sensitivity to the Aquifer. Section 3.24C.1 of the 
Zoning Bylaw may require the Developer to provide an Aquifer Protection Plan. A geotechnical 
investigation was completed on the site in by Ground Engineering Consultants Ltd.  Included in this 
report is an action plan from the geotechnical engineer to construct within the aquifer sensitive area. 

 
Parcel BB is not in an area designated as flood prone, hazardous, or environmentally sensitive.  
 
The development is located on Treaty 4 Territory, the original lands of the Cree, Ojibwe (OJIB-WĒ), 
Saulteaux (SO-TO), Dakota, Nakota, Lakota, and on the homeland of the Métis Nation.  There are 
no known First Nation lands within 3.5 kilometres of Parcel BB.   

 
The proposed 2 building plan is included in Appendix A. Access to the site will be made from the 
south service road (Great Plains Road) and McLeod Road. All internal parking and circulation roads 
will be owned and maintained by the developer. 
 
Site drainage will maintain the existing drainage patterns and incorporate stormwater storage for the 
1:100 year storm event. Stormwater will be conveyed with ditches and bioswales to promote water 
infiltration and other sustainable practices. A detailed Drainage plan can be found within the 
Appendices. 
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Water service will be provided by connection to the RM of Edenwold’s water distribution system, 
with a stub located on McLeod Road.  Wastewater will be collected and conveyed to the existing 
sanitary collection system via a manhole on McLeod Road. Currently, the capacity of the wastewater 
treatment facility will only provide for 2 buildings at this time and this report will speak to these two 
proposed buildings while addressing the feasibility of multiple units. 

 
Shallow utilities (SaskPower, SaskEnergy, and SaskTel) are in the immediate vicinity of the 
development. The necessary installation and connection fees will be borne by the developer and 
servicing will be completed during the development permit phase. 

 
Both a traffic noise noise study and a geotechnical report have been conducted for this site and can 
be found in the appendices. The noise study found the future noise is within the accepted limits of 
an outdoor amenity space.  The geotechnical report provides the parameters for backfilling, 
pavement structures, and foundations. The water table is high in this region, which is quite typical 
with the Emerald Park area. The site is proposed to be built up and this should help mitigate any 
concerns from ground water. 
 
Fire fighting services are to be provided by the RM.  The RM also has standard fire protection 
agreements with Balgonie, White City, Pilot Butte, City of Regina the Village of Edenwold, and the 
Hamlet of Kronau. Fire service capacity was confirmed from the RM’s Fire Chief, as the current Fire 
Hall has capacity to deliver services to this development with redundancies from neighbouring 
detachments. 
 
Police services in the RM are provided by the RCMP’s White Butte Detachment. 

Residential zones are also required to comply with the landscaping and buffer requirements as 
outlined in Section 4.44.  As part of the Development Agreement process with the RM, the Developer 
will be required to submit a detailed Landscaping Plan for this entire parcel. A detailed pedestrian 
access plan will be provided as part of the landscape design. Landscaped areas are shown on the 
concept plan in Appendix K. 
 
The site requires re-zoning, and a public consultation is to take place by mail-out and comment 
sheets. No open house is required is required as part of the CDP process. However, the 
Discretionary Use process may require an open house prior to the public hearing. The mail out 
portion has been completed, with the questions and responses appended to this report. 
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1.0 Introduction 

 
This Comprehensive Development Proposal (CDP) is prepared on behalf of 102035126 
SASKATCHEWAN LTD. (the Developer) in support of an application for development of a property 
located in the Rural Municipality of Edenwold No. 158 (the RM).   
 
The location of the proposed development is shown in Figure 1.1. The development is located within 
Emerald Park and south of the Highway 1 south service road.  The registered owner of Blk/Par BB-
Plan 10213842 Ext. 0 in the SE ¼ Section 22-17-18 W2M is 102035126 SASKATCHEWAN LTD.  It 
is the intent of the Developer to develop this parcel into a multi-family development as illustrated in 
Appendix A for Phase 1 and Appendix G for the full build out. The RM’s future zoning map 7A shows 
the parcel as future mixed use residential/commercial. 
 
This CDP is prepared in accordance with Sections 3.23 of the Zoning Bylaw and provides a 
framework for the proposed parcel of land for the purpose of developing multi family units on the 
existing parcel.   

 

 
 

 
 
 
 
 
 
 

WHITE  

CITY 

PROPOSED DEVELOPMENT 

Blk/Par BB-Plan 102138342 Ext 0 

SE ¼ Sec 22-17-18 0W2M 

HIGHWAY #1 

EMERALD 

PARK 

Figure 1.1: Location Map 
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2.0  Existing Conditions 

2.1 Existing Land Use  

The proposed development site (Parcel BB) is 5.447 hectares (13.46 acres).  The site is generally 
flat terrain and is currently undeveloped.  The site is generally grass with some rows of deciduous 
trees. 
 
In the past, the site has been used as part of the existing golf course and contains an old irrigation 
pond. The land had been previously disturbed and graded into golf course land. Currently the site 
has been left undeveloped and not used.    
 
Aerial images for the site from 2020 and 2011 are shown in Figure 2.11 and Figure 2.22, respectively. 

  

 
1 Google Earth 
2 Google Earth 

Figure 2.1: Aerial Image from 2021 

NORTH SERVICE ROAD 

PARCEL BB 

SOUTH SERVICE ROAD 
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Figure 2.2: Aerial Image from 2011 

2.2 Adjacent Land Use  

Land use in the area is mixed.  Parcel BB is currently zoned as Future Development as shown in 
Figure 2.3.   The parcels immediately surrounding Parcel BB are zoned as General Commercial 
(COM1) and General Industrial (IND1).  These parcels include a golf course to the east with some 
residential bordering the east property line of that golf course parcel. The west property boundary of 
Parcel BB is bordered by commercial stores, storage units, and Highway No. 1 and the south service 
road border the north of this property. Development on the north side of the highway is comprised 
of commercial and industrial developments.  

SOUTH SERVICE ROAD 

PARCEL BB 
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2.3 Existing Roadway Network 

Existing roadways in the area include: 
 

• Highway No.1 runs east-west along the north side of Parel BB. Service roads are provided 
on the north and south sides of Highway No. 1 for access to businesses. Access to the 
proposed development is from the existing two-lane, paved South Service Road known as 
locally and will be referred to as Great Plains Road, along the north side of the property. 

 

• McLeod Road is a bay on the south side of the development. This road provides a second 
access to the development and serves multiple industrial/commercial businesses in the area. 
This road connects to Percival Drive which then leads to either the Great Plains Road or 
South Plains Road, which are the two major distribution roads in the community. 

 
 
  

Figure 2.3: Current Land Use Map 
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2.4 Existing Municipal Services and Utilities 

Existing Municipal Services in the area include: 

• A 200 mm PVC water line is located at McLeod Rd. The water line is stubbed at the end of 
the bay. 

• A manhole serviced by a 200mm PVC sanitary sewer is in the bay of Mcleod Rd.  

• There is no minor stormwater system. The Community manages stormwater with above 
ground drainage. 

 
Existing Utilities in the area include: 

• SaskPower also has a high voltage transmission line 100-300 meters east of the site. 

• TransGas has a pipeline on the east boundary of the site that runs south to Betteridge Road. 

 

2.5 Topography 

The site is relatively flat with drainage trending from northwest to southeast as shown in Figure 2.43.    
Runoff from the site flows through the Golf Course irrigation ponds and flows south through a defined 
ditch system through Emerald Park. Eventually the stormwater is conveyed to an unnamed creek 
south of Highway No. 1 via a series of culverts and ditches. The creek eventually flows into Wascana  
reek at the east side of Regina.  

 

 
3 https://atlas.gc.ca/toporama/en/index.html 

Figure 2.4: Existing Topography 
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2.6 Regional Surface Geology and Soils 

The site is situated on a glacial-fluvial deposit (GFp) as shown in Figure 2.54.  GFp deposits generally 
consist of gravels, sand and silt accumulations transported and deposited by glacial meltwater   
 
Surficial soils in the vicinity or Parcel BB are classified as Class 4 and 55.   Class 4 soils have severe 
limitations that restrict the range of crops that can be planted and require special conservation 
practices, such as zero-till. Class 5 soils have very severe limitations that restrict their capability to 
producing perennial forage crops, but improvement practices are feasible.  

 

  

 
4 Surficial Geology Map of Saskatchewan, Saskatchewan Geological Survey 
5 RM of Edenwold, Soil Class (Map 8) 

Figure 2.5: Regional Surface Geology 

SITE 
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3. Proposed Development 

3.1 Policy Context 

The development is intended to be a development of multi-storey apartment buildings that back onto 
the golf course to provide a transition between the industrial/commercial zone and the existing 
single-family residential.  This development is intended to provide a class of home (multi-family), 
which is currently underserved in this area. 

Parcel BB and the proposed development fall within the Urban Residential District 3 (R3). The 
developer is proposing 2 – 3 storey residential buildings containing 59 units each for a total of 118 
units.   

The CDP will look at the capacity for the 2 building units along with the potential to add up to 7 
buildings. The future concept showing additional phases can be found in the appendix, however the 
re-zoning request is strictly for the phase 1 - 2 buildings. All additional building phases will require 
revisions to this CDP and subsequent RM council approval.  Each phase will also require separate 
development agreements. 

3.1.1 Land Use and Zoning 

The land is currently located within the Emerald Park Business District zoned Future Development 
and would have to be re-zoned as Urban Residential District 3 (R3) which fits within the RM’s Official 
Community Plan. The OCP designates this area to be a Mixed Use (Res.Com/CS), which the 
development meets these requirements. 

The Proposed development meets the Community Priorities identified in Section 1.6 of the OCP. 
This parcel provides a buffer or transition between the existing residential lots located on the golf 
course and the commercial businesses located in the Emerald Park Business District (EPBD). It 
does not conflict with the adjacent land uses and compliments the existing subdivisions by providing 
a buffer, improves walkability in the area and completes an undeveloped area within the community.  

The proposed development is considered a compatible use with the EPBD as outlined in section 
3.9.4 of the RM’s OCP and is currently shown as ‘Mixed Use (Res/Com/CS)’ on the future zoning 
map 7B and is a proposed future growth area as per Map 15, Growth and Intensification Areas. 

The following clauses from the Zoning Bylaw have been addressed: 

Clause 3.20 – Additional information is included with this submission. 

Clause 3.24C – An aquifer protection plan has been included in section 3.3 and Appendix D. 

Clause 3.24D – A public consultation will be conducted and is outlined in Section 3.12. 

Clause 3.24E – A transportation plan can be found in Appendix F and is discussed in section 3.7.4. 

Clause 3.24G – Noise Impact Study to be completed, where deemed necessary by the municipality. 
The Noise Impact Study was completed for the site and can be found in Appendix I. 
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Clause 3.24I – See attached the attached Landscape plan in Appendix G & K, which meets the RM’s 
Zoning Bylaw. Phase 1 detailed landscaping will be confirmed in the detailed design phase under 
the development agreement. 

Clauses 3.33/3.35 – Developer is prepared to pay appropriate Development and Connection Fees. 

Clause 4.10 – The proposed grading & drainage plan is located in Appendix C and complies with 
the General Design Standards to be approved by the Municipal Engineer. 

Clause 4.11 – No fencing is anticipated between the units. This will be accomplished with 
landscaping. A perimeter landscaped buffer will be constructed to separate the development from 
the existing commercial businesses.  

Clause 4.15 – RM standards will be followed for the design of the road connections. All surfacing 
within the development will be asphalt. The development will meet all requirements of the 
Saskatchewan Ministry of Highways and Infrastructure. 

Clause 4.22 – Development lighting to be designed in accordance with RM of Edenwold Bylaw. The 
lighting design will be submitted at the development permit stage and will not be directed to adjoining 
properties, interfere with use/enjoyment of neighbouring lands, or interfere with the effectiveness of 
any traffic control devices or the vision or safety of motorists. 

Clause 4.27 –Parking on site to follow the recommendations of 1.25 stalls per residential unit. 
Parking stall counts can be found on the concept plan in Appendix A and G. 

Clause 4.28 –Bicycle Parking and Facilities will be provided as part of the detailed landscaping plan 
at the at the time of the Development Agreement.  

Clause 4.33 - A geotechnical report has been conducted. The report has been included in Appendix 
H. 

Clause 4.36 – Heritage screening and clearance has been executed for this site and can be found 
in Appendix E. 

Clause 4.44 – Landscape buffers will be provided as per the bylaw and detailed at the development 
permit stage. The concept plan in Appendix G & K, illustrates the buffer areas adjacent to the 
neighbouring properties. 

Clause 4.45 – A landscape buffer will be provided to reduce noise from the Provincial Highway to 
the development. This development will create additional noise buffer to adjacent existing residential 
subdivisions. The developer will obtain the required permits from the Ministry. A traffic noise study 
has been completed and included in Appendix I. 

Clause 4.46 – The proposed concept plan meets the setback requirement for the development to 
pipelines.  

 



WCE design inc. Greensview Estates Residential Development                      Comprehensive Development Proposal 
   

  

22-073 Greensview Estates CDP 9   

3.1.2 Market Assessment 

The RM of Edenwold is currently experiencing a residential housing shortage for the entry level or 
attainable market. This development is designed to meet this need in the residential market. The 
region is recognized as a good location to invest in and to raise a family. A need for entry level 
homes, retirees, or those looking to downsize, but still live in the community or in a rural setting is 
required in the community. This development does not compete directly with residential 
development currently within Emerald Park or White City.  

3.1.3 Servicing Costs/Levies/Tax Revenue 

The developer will be responsible for the construction and maintenance of the infrastructure. The 
developer is prepared to pay the required Servicing Agreement Fee, Development Agreement Fee 
and/or connection fees and performance securities to complete this development. As the 
development will remain private no infrastructure will be turned over to the RM, but instead be 
managed by the property manager assigned to this development. 

When examining the tax revenue for the RM, it is assumed that each unit has tax $3,000 per year. 
With the 118 unit the tax revenue is approximately $354,000 per year with a total of $7,080,000 in 
20 years. As the RM is already providing the services in the area and maintaining all existing roads 
there is a minimal yearly cost added to the RM. This development would be considered an in-fill or 
brown field development. 

Looking at the potential future build out bringing the unit total to 366 the tax revenue equates to 
$1,0980,000 per year or a total of $21,960,000 over 20 years. 

3.2 Geotechnical Investigation 

A geotechnical investigation was completed on the site in 2022 by Ground Engineering Consultants 
Ltd.  The report along with an aquifer protection plan has been appended to this report, both 
completed by the geotechnical consultant. 
 

3.3 Aquifer Sensitivity 

Parcel BB is in an area designated as having Extreme Sensitivity to the Aquifer. An aquifer protection 
plan will be submitted to the RM as part of the development/building permit process.  The plan 
includes measures for protection of the aquifer during installation of foundations as well as water 
and sewer services. 
 
Aquifer sensitivity and protection measures have been outlined in the Appendix D a letter from 
Ground Engineering.  The protection plan states: 
 

• The existing water ponds should be pumped out and backfilled with highly plastic clay or clay 
till obtained from a pre-approved borrow source. Random fill form various sources shall not 
be permitted. Importing of the fill shall be monitored and the fill shall be placed in lifts which 
are compacted. Backfilling the ponds in this manner will limit the potential contamination of 
the underlying aquifer. 
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• Building foundations will include driven steel pipe/H beams and augercast concrete piles. 
For lighter loads, screw piles and footings may be an option. Regardless of the foundation 
type selected, the building foundations will not increase the contaminant risk of the aquifer.  

 
• Installation of the site services(water/sewer) will require excavations which may extend 

below the water table in some areas. The trenches may be backfilled with the excavated soil 
which is placed in lifts which are compacted. Backfilling the trenches in this manner will limit 
the potential contamination of the underlying aquifer. 

 
• Bioswales will be constructed as part of the surface drainage plan. Properly designed and 

constructed bioswales will limit the potential contamination of the underlying aquifer. 
 

• No fuel shall be stored onsite during and after development. 
 

3.4 Heritage Resources 

Parcel BB is in an area designated as Heritage Sensitive.  Heritage Research Branch, 
Archaeological Resource Management Unit of the Ministry of Parks, Culture, Heritage, and Sport 
had been contacted and a Heritage Screening has been conducted with the response letter 
appended to this report in Appendix E.  
 
The Heritage Research Branch has no concern with the project proceeding as planned and the 
potential for the project to impact intact significant heritage sites is low. It should also be noted the 
heritage review was conducted for the entire external boundary of the parcel and no additional 
heritage review would be required for changes to the site layout within the Surface Parcel 20284880 
boundary. 

3.5 Environmental Sensitivity 

Parcel BB is not in an area designated by the RM as flood prone, hazardous, or environmentally 
sensitive.6 

 

3.6 First Nations 

The development is located on Treaty 4 Territory, the original lands of the Cree, Ojibwe (OJIB-
WĒ), Saulteaux (SO-TO), Dakota, Nakota, Lakota, and on the homeland of the Métis Nation. 
 
There are no known First Nation lands within 3.5 kilometres of Parcel A.   
 
 
 
 
 
 
 
 

 
6 RM of Edenwold, Sensitive Environmental Areas (Map5B) 
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3.7 Site Services 

A pre-engineering report was conducted for the entire buildout of the development. This would be 
the largest demand on the infrastructure. This report has been appended to the report. It studied the 
potential to have 7 buildings on the site footprint and the requirements for water distribution, 
stormwater management and sanitary sewer collection. The RM’s sanitary collection system and 
the water distribution system both had adequate capacity for all 7 building, totalling 408 units. For 
the development on the full site a stormwater detention system would be required to store the post 
development runoff. This storage requirement is 3,410m3. The existing ponds on site will be utilized 
to provide this stormwater detention volume. The pre-engineering report has been appended to this 
report for reference. 
 
Below is the breakdown for servicing the 2 proposed buildings. 
 

3.7.1 Water 

The proposed development is proposed to connect to the RM of Edenwold’s Emerald Park water 
distribution system.  Water service for this development will be made by a connection to the water 
stub on McLeod Road.  The following summarizes the water system requirements: 
 

 Residential Units      = 118 units 
 Residential Population    = 2.3 c/unit 
 Population       =272 c 
 Water usage per capita    =390 L/c/day 
 Average Day Demand (ADD)    = 106,080 L/day 

=106.08 m3/day 
=1.23 L/s 

 Peak day Demand (ADD x 2.1)   =2.58 L/s 
 Peak Hour Demand (ADD x 3.2)   =3.94 L/s 

 
Based on these demands a 200mm distribution system can be utilized and to make the connection 
to the RM’s infrastructure.  
 
Upon review of the existing water distribution system the RM has determined there is adequate 
capacity to mee the water demands and this capacity was confirmed with the water model in the 
pre-engineering report. 
 
The developer will make an application to the WSA upon approval of the CDP with the detailed 
engineering design. 
 
The figure in Appendix B illustrates the proposed system for Phase 1. Sprinklered buildings only 
require a 45m hydrant distance to the siamese fire hose connection. The water distribution connects 
to McLeod Road. The pre-engineering report in Appendix J outlines the full build out servicing. 
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3.7.2 Wastewater 

Wastewater volumes are calculated based on the same population as the water and using 225 
L/day. The total volume of wastewater from the proposed development is 61.2 m3/day or a flow rate 
of 0.71 L/s as DWF (dry weather flow). Using a I%I (inflow & infiltration) rate of 0.28L/S/ha a WWF 
(wet weather flow) of Based on this flow rate a 200mm sanitary connection is required to the RM’s 
sanitary sewer collection system. The proposed connection to the sanitary is the manhole on 
McLeod Road. The RM of Edenwold has confirmed the sanitary collection system has adequate 
capacity for the additional wastewater flows from this development. 

 
Application will be required to the WCRM 158 for wastewater allocation at the development permit 
process. Each building requires a separate development/building permit and allocation request to 
WCRM 158. At this time the development is only requesting capacity for two buildings.  

 

3.7.3 Site Grading and Drainage 

The proposed grading plan for Phase 1 is included in Appendix C.  The proposed development will 
consist of overland drainage to drainage swales/ditches, bioswales, infiltration basins, existing 
irrigation ponds and the existing ditch system in the area.  
 
The proposed drainage pattern will maintain the existing drainage patterns in the are which has 
stormwater flowing into the existing ponds and drainage system. Upgrades to this system will be 
made to ensure safe pond overflow elevations and ditch outlets. The site typically drains from north 
to south. The major stormwater system will include capacity for the existing stormwater that enters 
the site from the north. The development will be required to hold the post-development1:100-year 
storm runoff and release the pre-development 1:100-year storm runoff. Based on the developed 
1,081m3 is required to be stored. This storage will be completed within the existing pond and 
controlled with a transfer structure.  
 
In order to complete the future buildout phase, a Joint Use Agreement/Shared Utility Agreement will 
be required with the Aspen Village Properties developer to operate the shared pond. This will be 
submitted at the time of the development permit upon completion of the detailed grading design. 
The storm water storage requirement for the future build out can be found in the pre-engineering 
report. 
 
The site will be graded to store the 1:100-year rainfall event to minimize the impact to adjacent 
properties. All building elevations will be set 0.5m to 1.0m above the stormwater spill point. No 
building shall be constructed within the 1:500 year flood plain. The proposed development is looking 
to utilize sustainable stormwater practice such as bioswales and infiltration basins within the storm 
water management plan and promote stormwater infiltration as well as runoff. 
 

3.7.4 Site Access, Roadways & Transportation 

Access to the site will be from the existing Great Plains Road and South Plains Road by way of 
McLeod Road. 

The future buildout portion of the development will generate an additional 2,562 vehicle trips/day 
with 256 at the peak hour, both am/pm. The volume of vehicles will be a minimal impact on current 
roadways within the RM and have been considered in the area’s growth projections. Both the Great 
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Plains Road and South Plains Road are major access roads into and out of the existing community.  
The Pilot Butte interchange is accessible from each road and will be the connection point to Highway 
1 for residents travelling west into Regina. Residents wanting to travel east on Highway 1 will either 
utilize the off ramp at Great Plains Industrial Drive or the off ramp located on Emerald Park Road. 
Both roads that connect to the Emerald Park Business District would be used for inter-community 
travel. 

The traffic is estimated to be a 60/40 split, with 60% (1,537 AADT) utilizing South Plains Road and 
40% using Great Plains Road to access the development.  

Internal roadways will remain as part of the development and not be turned over to the RM. These 
areas are parking lots and general circulation roadways. Parking is to be provided as per section 
4.27 of the Zoning Bylaw. 

As per clause 3.2.5 of the OCP, it recommends the municipality will continue to expand and upgrade 
the network of walkways and trail facilities. The proposed development includes pathways, common 
walkways and pedestrian circulation areas that connect to the existing RM pedestrian infrastructure.  

 

3.7.5 Utilities 

Shallow utilities (SaskPower, SaskEnergy, and SaskTel) are in the immediate vicinity of the 
development. The necessary installation and connection fees will be borne by the developer. 

Utility companies will be contacted to confirm servicing requirements after approval of the CDP by 
the RM and will be submitted within the building/development permit phases. 

 

3.8 Fire and Protective Services 

Fire fighting services in the area are provided by the RM.  The RM also has standard fire protection 
agreements with Balgonie, White City, Pilot Butte, the Village of Edenwold, and the Hamlet of 
Kronau. The RM currently has one ladder truck, while the City of Regina has an additional 3. 

Police services in the RM are provided by the RCMP’s White Butte Detachment. 

 

3.9 Phasing & Schedule 

The developer will be phasing the construction of the project. A development permit application will 
be submitted with detailed engineering drawings for the site and services, along with a detailed 
landscape plan for buildings 1 & 2.  

Each additional building in the future buildout will then be phased for construction under separate 
applications from this CDP. Phase 1 consists of the western buildings (2 buildings) and required 
road accesses. Future phases have not yet been decided and application will be required to the RM 
for each building and future phase. Approval of this phase is only for the first 2 buildings as allowed 
by the wastewater treatment capacity and not the entire 7 buildings. Post construction the 
landscaping is to be completed during the next planting season after occupancy. 
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3.10 Landscaping 

Commercial Districts are also required to comply with the landscaping and buffer requirements as 
outlined in Section 3.24I and 4.44.  The area between this development and the existing adjacent 
commercial district will require a landscape buffer. 

Landscaping areas, passive park areas and an active playground are illustrated on the site plan in 
the Appendix K. The playground is planned to be open to all residents within the community and will 
be deigned for all seasons. A high-level landscape plan for the full buildout has been provided in the 
Appendix G and a detailed landscape plan for Phase 1 is in Appendix K. A detailed landscape plan 
is required as part of the development permit phase. 

3.11 Pedestrian Access Plan 

Pathways will be constructed within the development connecting the internal pedestrian pathways 
RM public pathways. The pedestrian pathway is a mix of internal sidewalks, and paved pathways 
connecting the residents and the internal amenities within the development. The site has been 
designed to promote pedestrian circulation with the area to and from residences, amenities, and 
pathways.  
 

3.12 Public Consultation 

As per our initial meeting with the RM Planning and Engineering staff, an open house is not required. 
Public consultation will be completed.  

A mail out has been distributed to all neighbours within 150m of the proposed development and 
extended to the residents of St. Andrews Bay and Hogan Place. The RM staff advertised the 
proposed development via the RM’s website/newspaper and provided the developer’s contact for 
comments.  

Comments along with responses have been summarized and included in Appendix L.  

 

3.13 Canada Post 

Post boxes are to be located within the multi-family buildings, providing additional security to 
residences.   
 
All post boxes will be coordinated with Canada Post at the time of the Development Agreement. 
 

3.14 Education Services 

Education service capacity were discussed with the Prairie Valley School Division (PVSD). From the 
development an anticipated 10% of total population or 85 school age kids from grades K to 12 may 
be anticipated from the full buildout.  
 
Grades 9- 12 in the area are serviced from the Greenall High School (GHS) in Balgonie which has 
a 2024 anticipated capacity of 91%. Grades K-8 in the area are provided by two separate elementary 
schools in the area Emerald Ridge Elementary (ERES) and Ecole White City School (EWCS). For 
the 2024 school year these schools are anticipated to be 115% and 103% capacity respectively. 
Both schools currently have flex space available to convert to classrooms to accommodate 
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increased capacities.  Both schools are also designed for additional mobile classrooms or portables 
to be added once over-capacity occurs. Funding form these comes provincially and is based on 
actual enrollment numbers and not anticipated enrollment. EWCS previously had the capacity to 
house both elementary schools prior to the construction of ERES.  
 
In discussion with the school board the education services will be able to accommodate this 
development upon full build out as additional classroom units can be added to EWCS and ERES. 
The GHS school has current additional capacity and can also be fitted with additional portable units 
if required. 
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Phase 1 Concept Plan 
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Phase 1 Site Servicing Plan 
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Phase 1 Drainage & Grading Plan 
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Geotechnical Investigation 
Aquifer Protection Plan 
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FILE:  GE-1403            December 16, 2022 
 
 
Talon Capital Ltd. 
435 Dewdney Avenue 
REGINA, Saskatchewan 
S4N 0G1 
 
ATTENTION:   MR. TROY METZ 
 
Dear Sir: 
 
SUBJECT: AQUIFER PROTECTION PLAN 
  PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT 
  PARCEL BB, PLAN 102138342 
  R.M. OF EDENWOLD, SASKATCHEWAN      
 
The proposed development of the above captioned property consists of a residential subdivision 

which includes construction of 6 apartment buildings and 2 townhouse buildings.  The subject 

property was previously developed as part of the adjacent golf course and is currently vacant.  

There are 3 water ponds from the former golf course on the property.  The 2 ponds which are 

located entirely on the property will be completely filled in.  The 3rd pond which extends onto 

the adjacent golf course property will be partially filled in.  Our Company conducted some 

preliminary geotechnical work at the subject property in 2014 at which time it was determined 

that the groundwater table is located at a depth of approximately 1 to 2 metres below grade 

which corresponds to the water level in the existing ponds.  It is expected that the groundwater 

table has not materially changed since the previous work. 

 
The subject property is located within the Extreme Sensitivity Aquifer zone as identified in the 

R.M. of Edenwold Official Community Plan (Map 12, Appendix A).  The OCP requires that an 

Aquifer Protection Plan be implemented as part of the development process to limit any potential 

contamination of the aquifer. 

 
The following recommendations and comments are provided to limit the potential impact the 

proposed development may have on the underlying aquifer: 
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.1 The existing water ponds should be pumped out and backfilled with highly plastic clay or 

clay till obtained from a pre-approved borrow source.  Random fill from various sources 

shall not be permitted.  Importing of the fill shall be monitored and the fill shall be placed 

in lifts which are compacted.  Backfilling the ponds in this manner will limit the potential 

contamination of the underlying aquifer. 

 
.2 Building foundations will include driven steel pipe/H beams and augercast concrete piles.  

For lighter loads, screw piles and footings may be an option.  Regardless of the 

foundation type selected, the building foundations will not increase the contaminant risk 

of the aquifer. 

 
.3 Installation of the site services (sewer/water) will require excavations which may extend 

below the water table in some areas.  The trenches may be backfilled with the excavated 

soil which is placed in lifts which are compacted.  Backfilling the trenches in this manner 

will limit the potential contamination of the underlying aquifer. 

 
.4 Bioswales will be constructed as part of the surface drainage plan.  Properly designed and 

constructed bioswales will limit the potential contamination of the underlying aquifer.   

 
.5 No fuel shall be stored onsite during and after development.   

 
The proposed development consists of a residential subdivision, which by its very nature, is not 

considered to pose an elevated risk of contamination to the underlying aquifer.  Provided the 

recommendations outlined in this letter are implemented, the potential for contamination of the 

underlying aquifer will be satisfactorily addressed. 

 

We trust that this letter is satisfactory for your purposes.  If you have any questions, please 

contact this office. 

                                           Yours very truly 
                                                   Ground Engineering Consultants Ltd. 
 
 
 
 

                                               Steve Harty, P. Eng. 
SH:cf 
Distribution:  Talon Capital Ltd. (1 PDF copy) 
SH961           Office (1 copy) 
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Heritage Screening 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ministry of Parks, Culture and Sport 
     Heritage Conservation Branch 

    2nd Floor, 3211 Albert Street 
       Regina, Canada  S4S 5W6 

 
              Phone:  306.787.8157 

    Fax:  306.787.0069 
 

 Email: kim.weinbender@gov.sk.ca 
 

 
January 13, 2023 Our file: 22-1463 
 
 
Dustin Weiss  
WCE design inc. 
Agent for: Talon Capital Ltd./102035126 SASKATCHEWAN LTD. 
80 Emerald Ridge East 
WHITE CITY SK   S4L 0C3 
Phone: 306.540.8312  
Email: dustin.weiss@wcedesign.ca 
 
 
Dear Dustin Weiss:
 
RE: RM of Edenwold No. 163 - Multi-building Residential Development 

SE 22-17-18-W2M - Blk/Par BB-Plan 102138342 Ext. 0 (5.447 ha) 
HERITAGE RESOURCE REVIEW   

 
Thank you for submitting this project for heritage resource review.  
 
In determining the need for, and scope of, Heritage Resource Impact Assessment (HRIA) 
pursuant to s.63 of The Heritage Property Act, the following factors were considered: the 
presence of previously recorded heritage sites, the area's overall heritage resource 
potential, the extent of previous land disturbance, and the scope of new proposed land 
development. 

 
There is one known archaeological site (called EcNc-8) located in direct conflict with the 
proposed project. The site is over a large area, with notes about locals removing 100s of 
artifacts dating to all archaeological time periods since the 1930s. The project is also 
located on sandy soil so there is some potential for deeply buried archaeological sites. 
However, the parcel has been disturbed by cultivation and various urban development. 
Recent surveys in the region suggest that the majority of archaeological materials have 
been removed/extensively disturbed. Therefore, the potential for the project to impact 
intact, significant heritage sites is low and there are no heritage concerns with the project 
proceeding as planned.  
 
. . .2 

  



Dustin Weiss  
Page 2 
January 13, 2023 
 
 
Note: no additional heritage review is required for any revisions to the project 
layout/plans, provided they occur within the 2023 external boundary of Surface Parcel 
Number 20284880. Please include a copy of this clearance in applications to all other 
agencies involved in the approval process, to prove heritage clearance has been obtained 
and that further heritage review of the project is unnecessary.  
 
If you have any questions regarding this review, please do not hesitate to contact me. 
 
Sincerely, 
 

 
 
Kim Weinbender 
Archaeologist  
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Phase 1 Transportation Plan 
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REV DESCRIPTION DATE

- PRIOR TO PROCEEDING WITH CONSTRUCTION THE OWNER / CONTRACTOR
SHALL BE RESPONSIBLE TO CHECK AND VERIFY ALL INFORMATION,
DIMENSIONS, AND SPECIFICATIONS OF THIS PLAN AND OBTAIN A  BUILDING
PERMIT FROM THE AUTHORITY HAVING JURISDICTION.  ANY DISCREPANCIES

SHALL BE REPORTED TO THE DRAFTSMAN BEFORE CONSTRUCTION
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GENERAL NOTES

130 HANLEY CRESCENT, WHITE CITY, SK
C: 306.535.9197    P: 306.584.3323

jason@gilchukdesign.com

SEALS:

5.000 150.3 2.7

158.0

11
0.

7

5.
1

13
6.

9

31
.2

7.5 5.0

5.1

134.3

26
.6

10
.0

20.0 20.5

10.0

13
.5

5.
7

7.1

5.6

63
.6

11
.7

31.9

11
.3

19.3

19.7
8.4

103.2

33.6

6.0
7.5

6.0
24.2

6.0
7.5

6.0
14.8

7.500
6.0

6.0

7.5

6.000

6.0

7.5
00

6.0
001.5

50

7.4

1.5

6.
0

7.
5

1.
5

4.
3

6.
0

7.
50

0
6.

0

7.5
6.0

105.3

10
.0

88
.8

93.0 6.1

101.1
2.0

98.8
100.050

102.4

103.8

45
.9

6.0

7.5

6.0

24
.3

20.700

76
.8

105.3 4.1

91.8 9.5

7.5

7.5

7.5

McLEOD ROAD

G
R

EA
T 

PL
AI

N
S

R
O

AD

PROPOSED 3-STOREY
PHASE 1 BUILDING A

ASPHALT

BUILDING

LANDSCAPE

CONCRETE

WATER

LEGEND

PEDESTRIAN
PATHWAY

CONNECTION TO
TRANSCANADA TRAIL

PROPOSED 3-STOREY
PHASE 1 BUILDING B

PROPOSED 3-STOREY
BUILDING E

PROPOSED 3-STOREY
BUILDING D

PROPOSED 3-STOREY
BUILDING F

PROPOSED
3-STOREY

 BUILDING C

PROPOSED
3-STOREY

BUILDING G

CONNECTION TO
TRANSCANADA TRAIL

SEDIMENT
INFILTRATION POND

LANDSCAPE BUFFER

STORM RETENTION POND

SITE AREA: 5.447 ha
BUILDING AREA: 1.374 ha
SITE COVERAGE: 25%

TOTAL UNITS: 413
TOTAL PARKING: 564
PROPOSED PARKING WITHIN
ACCORDANCE OF TABLE 5

BIKE RACKS TO BE INSTALLED
AT EACH BUILDING. LOCATION
TO BE DETERMINED.

BLK/PAR BB PLAN NO 102138342 EXT 0

PLAYGROUND AND
AMENITIES SPACE
c/w BENCH SEATING

EDGE OF GRAVEL

CENTERLINE OF DITCH

RIGHT OF WAY (ROW)
EASEMENT

FENCE

POWER POLE

LEGEND
UTILITIES

NATURAL GAS LINES

TRANSGAS LINES

TELEPHONE

POWER LINES (OH)

POWER LINES (UG)

ACCESS COMMUNICATION

PROPERTY LINE (⅊)

RIGHT OF WAY (ROW)
EASEMENT

FENCE

POWER POLE

LEGEND

CENTERLINE OF ROAD

EDGE OF ASPHALT

EDGE OF GRAVEL

CENTERLINE OF DITCH

SITE

0 ISSUED FOR REVIEW 2023.05.24

PHASE 1 LIMITS

PHASE 1 LIMITS

PHASE 1 LIMITS

PHASE 1 LIMITS

PHASE 1 LIMITS

BARRIER CURB

CONCRETE
WALK

CONCRETE
WALK

CONCRETE
WALK

CONCRETE WALK
FLUSH WITH ASPHALT

CONCRETE
WALK

CONCRETE
WALK

NEW
PATHWAY

NEW
PATHWAY

TEMPORARY PHASE 1
ROAD CONNECTION

CONCRETE
WALK

CONCRETE
WALK

BARRIER CURB

BARRIER CURB

BARRIER CURB

BARRIER CURB

BARRIER CURB

BARRIER CURB

BARRIER CURB

LANDSCAPE BUFFER
c/w CHAIN LINK FENCE

LANDSCAPE BUFFER

CONCRETE
SWALE

CONCRETE
SWALE

CONCRETE
SWALE

CURB AND
GUTTER

CURB AND
GUTTER

CURB AND
GUTTER

GARBAGE ENCLOSURE
SEE BUILDING DESIGN
FOR DETAILS

GARBAGE ENCLOSURE
SEE BUILDING DESIGN
FOR DETAILS

GARBAGE ENCLOSURE
SEE BUILDING DESIGN
FOR DETAILS

GARBAGE ENCLOSURE
SEE BUILDING DESIGN
FOR DETAILS

GARBAGE ENCLOSURE
SEE BUILDING DESIGN

FOR DETAILS

PEDESTRIAN
CROSSING

PEDESTRIAN
CROSSING

PEDESTRIAN
CROSSING

PEDESTRIAN
CROSSING

LANDSCAPE BUFFER
c/w CHAIN LINK FENCE

LANDSCAPE BUFFER
c/w CHAIN LINK FENCE

LANDSCAPE BUFFER
c/w CHAIN LINK FENCE

LANDSCAPE BUFFER
c/w CHAIN LINK FENCE

GARBAGE ENCLOSURE
SEE BUILDING DESIGN
FOR DETAILS

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK

PROVIDE BIKE
RACK



WCE design inc. Greensview Estates Residential Development                      Comprehensive Development Proposal 
   

  

22-073 Greensview Estates CDP 23   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX H  
 
Geotechnical Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FILE:  GE-1403  March 31, 2023 

 

GROUND ENGINEERING CONSULTANTS LTD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    TITLE: GEOTECHNICAL INVESTIGATION 

    PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT 

    PARCEL BB, PLAN No. 102138342 EXT. 0 

    EMERALD PARK, SASKATCHEWAN 

 

    CLIENT: TALON CAPITAL LTD. 

 

    FILE NO: GE-1403           DATE:    MARCH 31, 2023 



FILE:  GE-1403  March 31, 2023 

GROUND ENGINEERING CONSULTANTS LTD. 

 

TABLE OF CONTENTS 

                   PAGE NO. 

1.0 INTRODUCTION 1 

2.0 DESCRIPTION OF THE SITE 2 

3.0 FIELD AND LABORATORY INVESTIGATION 2 

4.0 GEOTECHNICAL ANALYSIS 4 
4.1 Stratigraphy 4 
4.2 Groundwater 5 

5.0 DISCUSSION 5 
5.1 Fill Materials 5 
5.2 Stratified Drift Unit 5 
5.3 Till Stratigraphic Unit 6 

6.0 FOUNDATION CONSIDERATIONS 6 
6.1 Driven Steel Pipe Piles 6 
6.2 Augercast Bored Concrete Piles 9 
6.3 Helical Steel Screw Piles 10 

7.0 EXCAVATION CONSIDERATIONS 12 

8.0 FLOOR SLAB CONSIDERATIONS 13 
8.1 Structurally Supported Floor Systems 13 

9.0 FROST HEAVING 14 

10.0 PAVEMENT STRUCTURE 14 

11.0 BACKFILLING OF EXISTING PONDS 16 

12.0 OTHER 16 

13.0 CLOSURE 18 

DRAWINGS 

 Site Plan GE-1403-1 

 Classification of Soils for Engineering Purposes GE-1403-2 

 Symbols and Terms Used in the Report GE-1403-3 to -4 

 Stratigraphic Cross Sections GE-1403-5 to -6 

 Test Hole Logs GE-1403-7 to -17 

 Grain Size Analysis GE-1403-18 to -19 

APPENDICES 

APPENDIX A:    Specifications for Driven Steel Pipe Piles 

APPENDIX B:    Asphaltic Concrete and Granular Material Specifications 



GROUND ENGINEERING CONSULTANTS LTD. 
CIVIL & GEOENVIRONMENTAL ENGINEERS 

415  –   7 T H  AVENUE  ·   REGINA  ·   SASKATCHEW AN  ·   S4N 4P1  
Te l :  (306 )  569 -9075 FA X:  (306 )  565-3677 Emai l :  g rounde ng@myaccess .ca  

 

 

 
A MEMBER FIRM OF THE ASSOCIATION OF CONSULTING ENGINEERING COMPANIES - 

SASKATCHEWAN 

·   S OI L  M E C H A N I C S  A N D  F OU N D A T I ON  C ON S U L T A N T S   ·   S I T E  I N V E S T I G A T I O N S   ·   F OU N D A T I ON  D E S I G N   ·   
S P E C I F I C A T I ON S   ·  C ON S T RU C T I ON  S U P E RV I S I ON   ·   I N S P E C T I ON  A N D  L A BO RA T O RY  T E S T I N G  S E RV I C E S   ·   
S OI L S   ·   C ON C RE T E   ·   A S P H A L T   ·    P A V E M E N T  D E S I G N  A N D  E V A L U A T I ON   ·   S L OP E  S T A BI L I T Y   ·   RE P ORT S   ·   
S E E P A G E  C ON T R OL  BA RRI E RS  F OR  M U N I C I P A L  A N D  I N D U S T RI A L  W A S T E  C O N T A I N M E N T   ·   E N V I R ON M E N T A L  
S I T E  A S S E S S M E N T S   
 

FILE:  GE-1403           March 31, 2023 

 

 

Talon Capital Ltd. 

c/o Gilchuk Design 

PO Box 724 

WHITE CITY, Saskatchewan 

S4L 5B1 

 

ATTENTION:   MR. JASON GILCHUK 

 

Dear Sir: 

 

SUBJECT: GEOTECHNICAL INVESTIGATION 

  PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT 

  PARCEL BB, PLAN No. 102138342 EXT. 0 

  EMERALD PARK, SASKATCHEWAN 

 

1.0 INTRODUCTION 

This report presents the results of a site specific subsurface soils investigation and 

geotechnical analysis carried out at the above captioned site.  It is our understanding that the 

project includes construction of 6 three-storey, basementless apartment buildings and 2 two-

storey townhouses which may have walkout basements.  The site was previously developed 

as part of the existing golf course.  Water ponds from the former golf course remain on the 

property and will be filled in to permit development.  Our Company conducted a preliminary 

geotechnical investigation at the property in 2014.  The information obtained during the 

2014 investigation is included in this report. 

 

The objectives of this investigation were to provide the following information at the site: 

 

.1 To define the subsurface soil stratigraphy and engineering properties of the 

foundation soils, including the groundwater regime; 
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.2 To provide design recommendations for the most suitable and economical type of 

foundation system to support the proposed buildings; 

 

.3 To provide recommendations with respect to the type of cement to use for concrete 

in contact with native soils; 

 

.4 To comment on possible excavation and construction problems related to foundation 

construction with particular reference to groundwater conditions; 

 

.5 To provide recommendations for floor slab design and construction; 

 

.6 To provide recommendations to backfill the existing ponds; 

 

.7 To provide pavement design recommendations for roadways and parking lots; 

 

.8 To provide recommendations on pertinent geotechnical issues identified during the 

subsurface investigation. 

 

Authorization to proceed with this work was received in your e-mail dated November 23, 

2022. 

 

2.0 DESCRIPTION OF THE SITE 

The subject property shown in Figure 1 is located at the south side of Great Plains Road, in 

Emerald Park, Saskatchewan.  The legal description of the property is Parcel BB,  

Plan No. 102138342 Ext. 0.  The property was previously developed as a golf course and is 

currently vacant grassland. 

 

3.0 FIELD AND LABORATORY INVESTIGATION 

The subsurface conditions were investigated by drilling 11 test borings at the locations 

shown on Drawing No. GE-1403-1.  The test holes were drilled on February 11,  

February 12 and March 12, 2014 and March 28, 2023, using truck-mounted diggers 

equipped with a 150 mm diameter continuous flight auger and a 200 mm diameter hollow 

stem auger.  The test holes were terminated depths ranging from 12.2 to 21.3 metres below 

existing ground surface.  A total of three (3) sandpipe piezometers were installed. 
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Representative disturbed auger samples, split-spoon samples and undisturbed soil samples 

were recovered from the test borings and taken to our laboratory for analysis.  Standard 

Penetration tests were conducted in select test holes.  Each soil sample was visually 

examined to determine its textural classification and a natural moisture content test was 

performed on each sample.  In addition, Atterberg limits, sulphate content, grain size 

analysis, unconfined compressive tests were performed on selected representative soil 

samples.  Details of the soil profile, samples taken, laboratory test results, piezometer 

installations and stratigraphic interpretations of the subsoils are appended to this report on 

Drawing Nos. GE-1403-5 to -19, inclusive. 

 

The ground surface elevations at the test hole locations were established by representatives 

of Ground Engineering Consultants Ltd. and are referenced to an assumed datum of  

100.00 metres described as the top of the SaskPower transformer base located on McLeod 

Road as shown on Drawing No. GE-1403-1. 

 

4.0 GEOTECHNICAL ANALYSIS 

4.1 Stratigraphy 

The drilling information indicates that fill materials have been placed in some areas of the 

site and extend to depths ranging from 0.5 to 0.9 metres below existing grade.  The fill 

consists predominantly of silty clay with trace quantities of sand, gravel and organics.  Fill 

materials were not encountered in Test Holes 102, 105, 107, 109 and 110, inclusive.  In Test 

Hole 104, the fill materials are underlain by a topsoil layer which extended to a depth of 1.8 

metres. 

 

The topsoil and/or surficial fill materials are underlain by a stratified drift unit which 

extends to a depth of 19.2 metres in Test Hole 110 and to the maximum depth penetrated in 

the remaining test holes (12.2 metres).  The drift unit consists of interbedded layers of clay, 

silt and sand. 

 

The stratified drift unit is underlain by an unoxidized, glacial till stratigraphic unit which 

extends to the maximum depth penetrated during the investigation (21.3 metres).  The till 
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material is a heterogeneous mixture of clay, silt, sand and gravel, with occasional 

cobblestones and boulders. 

 

4.2 Groundwater 

The drilling information indicates that there is a shallow water table at this site.  Standpipe 

piezometers were installed in Test Holes 106, 108 and 111 to monitor groundwater levels.  

Water levels in the piezometers were measured on March 21 and 31, 2023.  The data is 

summarized in Table 1, below. 

 

TABLE 1 

PIEZOMETRIC SURFACE MEASUREMENTS 

PIEZOMETER 

NO. 

DATE 

MEASURED 

DEPTH OF 

WELL 

BELOW 

GRADE 

 

(m) 

GROUNDWATER 

LEVEL FROM TOP 

OF PIPE 

 

(m) 

GROUNDWATER 

LEVEL FROM 

GROUND 

SURFACE 

 

(m) 

GROUNDWATER 

ELEVATION 

(ASSUMED) 

TH 106 March 21, 2023 5.15 2.44 1.81 98.64 

TH 108 March 31, 2023 4.53 2.59 1.59 99.48 

TH 111 March 31, 2023 4.74 2.75 1.89 98.92 

 

During periods of heavy rainfall or spring runoff, the water table could be even higher. 

 

5.0 DISCUSSION 

5.1 Fill Materials 

The surficial fill is moist to very moist with variable amounts of sand and gravel. 

 

5.2 Stratified Drift Unit 

The stratified drift unit varies in lithology from clayey, sandy silts to silty clay and silty fine 

grained sands.  These soils are normally consolidated.  The clay layers are firm to stiff in 

consistency with undrained shear strengths ranging from 35 to 80 kPa.  The clay layers are 

highly plastic and have a Plasticity Index ranging from 27 to 46 percent and a Liquid Limit 

ranging from 48 to 74 percent.  The silt and sand layers are loose to medium dense with “N” 

values ranging from 2 to 15 blows per foot.  The silt is dilatent and sensitive to disturbance.  
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The saturated silts and sands are cohesionless and subject to sloughing.  Typical gradations 

of the sand layers are shown on Drawing Nos. GE-1403-18 to -19, inclusive. 

 

5.3 Till Stratigraphic Unit 

The till stratigraphic unit is unoxidized and stiff to hard with undrained shear strengths in the 

order of 250 kPa.  The dry density of the till is in the order of 1.92 tonnes per cubic metre.  

Standard Penetration “N” values are in the order of 37 blows per foot. 

 

The term till on the borehole logs indicates that the material originates from geological 

processes associated with glaciation.  These processes produce a material that is 

heterogeneous in composition and, as such, the till may contain pockets and/or seams of 

material such as sand, gravel, silt or clay.  Till often contains cobbles (75 to 200 mm) or 

boulders (over 200 mm) and, therefore, contractors may encounter them during excavation 

even if they are not evident in the test borings, as is the case at this site.  It should be 

appreciated that normal sampling equipment cannot differentiate the size or type of any 

obstruction.  Because of the horizontal and vertical variability of till, the sample descriptions 

may be applicable to a very limited area; caution is therefore essential when dealing with 

sensitive excavations in till material. 

 

6.0 FOUNDATION CONSIDERATIONS 

Conventional bored concrete piles are not an option at this site due to the shallow water 

table and sloughing conditions.   Spread footings are not considered to be an option due to 

the highly plastic clay, weak surficial soils and fill materials.  We recommend that the 

proposed structures be supported on driven steel pipe piles or augercast (CFA) bored 

concrete piles.  Helical steel screw piles would be a suitable alternative for the lightly loaded 

structures.  Our specific design recommendations for each type of foundation system are 

presented as follows: 

 

6.1 Driven Steel Pipe Piles 

.1 The structural design of steel pipe piles shall conform to the requirements of 

Subsection 4.3.4 of the National Building Code of Canada (2015).  The steel pipe 
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piles may be designed as open ended.  The piles are to be filled with concrete after 

driving has been completed. 

 

.2 A minimum embedment length of 7.5 metres is recommended, with a minimum pipe 

diameter of 273 mm. 

 

.3 The load carrying capacity of a single steel pipe pile is a combination of point 

resistance and side friction developed between the pile and the surrounding soil.  For 

design purposes, the end bearing component should generally be disregarded. The 

relationship can be expressed as follows: 

 

     R = Փ Ap f 

 

  Where: R = pile capacity; 

    Փ = geotechnical resistance factor; 

    Ap = effective skin friction area; 

    f = ultimate skin friction 

 

 The upper 2.0 metres of pile length or the maximum depth of fill, whichever is 

greater should discounted insofar as side friction carrying capacity is concerned.  The 

depth of fill within the former ponds must be documented and discounted insofar 

side friction is concerned.  For driven steel piles, an average ultimate skin friction 

value of 50 kPa may be used for the drift soils at this site.  The geotechnical 

resistance factor that should be applied for Limits State design is 0.4 for piles in 

compression and 0.3 for piles in tension. 

 

Practical refusal can be calculated in the field on the basis of the pile capacity, pile 

specifications, pile penetration and the driving energy.  Dynamic pile driving 

formulas should generally not be used for pile design, however, driving beyond the 

refusal criteria may cause structural damage to the piles which should not be 

permitted.  Practical refusal for steel piles should be defined as a pile penetration of 

50 mm for the last 10 blows of a hammer operating at a specified energy (depending 

on pile size).  Typical pile cross sections and recommended energy to achieve 
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practical refusal are provided in Table 2.  Piles driven to refusal should be re-driven 

after 24 hours to ensure proper set. 

 

TABLE 2 

SPECIFIED DRIVING ENERGY FOR 

STEEL PIPE PILES DRIVEN TO REFUSAL 

PILE DIAMETER* 

 

 

DRIVING ENERGY 

 

(kJ) 

273 45 

325 52 

355 59 

406 65 

508 85 

559 90 

610 100 

*Section thickness as required for structural integrity and corrosion protection (not less than 11.0 mm). 

 

.5 The materials to be used for steel piles must conform to the requirements of the 

National Building Code of Canada (2015) and ASTM A252 – Standard 

Specifications for Welded and Seamless Steel Pipe Piles.  Grade 3 steel with a 

minimum yield strength of 310 MPa is recommended. 

 

.6 Experience indicates that corrosion is not a practical problem for steel piles driven 

into natural soil.  However, in fill at/or above the groundwater table, moderate 

corrosion may occur.  Where these conditions exist, steps should be taken to protect 

the piles.  Among these are the application of coatings such as coal tar epoxy before 

driving, encasement by cast-in-place concrete jackets, Cathodic protection, inclusion 

of copper content in the steel, or combinations of these including increasing the wall 

thickness to provide a margin for corrosion, see National Bureau of Standard 

Monograph 127 (1972). 
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.7 The pile driving procedures should be inspected by competent geotechnical 

personnel and driving records documented for each pile. 

 

.8 A minimum centre to centre spacing of 2.5 times the pile diameter should be 

maintained between piles. 

 

.9 Additional technical information on structural design and installation of steel pipe 

piles is included in Appendix A. 

 

6.2 Augercast Bored Concrete Piles 

.1 The proposed structures may be supported by augercast (CFA) straight shaft piles 

designed to develop load carrying capacity on the basis of side friction only.  For 

augercast (CFA) piles, an average ultimate skin friction value of 55 kPa may be used 

for the drift soils at this site.  The geotechnical resistance factor that should be 

applied for Limits State design is 0.4 for piles in compression and 0.3 for piles in 

tension. 

 

.2 The upper 2.0 metres of pile length or the maximum depth of fill, whichever is 

greater, should be discounted insofar as side friction carrying capacity is concerned.  

The depth of fill within the former ponds must be documented and discounted insofar 

side friction is concerned.  It is recommended that the minimum pile shaft diameter 

be 400 mm.  A minimum pile length of 7.5 metres is also recommended. 

 

.3 The minimum centre to centre pile spacing for CFA piles should be (0.02D + 2.5b) 

where D is the average depth of the piles and b is the pile diameter. 

 

.4 Pile shafts carrying little or no bending moment should be reinforced with nominal 

vertical reinforcement in the form of intermediate grade deformed bars, composing 

about one-half (½) of one (1) percent of the cross-sectional area.  The steel 

reinforcing cage should be projected or dowels set into the top of the caisson to tie 

into the foundation walls and/or columns. 
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.5 A minimum of 75 mm of rigid insulation should be placed on the inside of all 

perimeter grade beams to reduce the heat losses and to prevent drying of the soils. 

 

6.3 Helical Steel Screw Piles 

Relatively light loads may be supported on helical steel screw piles.  The approximate 

ultimate vertical capacity Qu, for a single helix pile installed in cohesionless (sandy) soils 

may be determined by the following equation: 

 

Qu  =  (γ’ H Nq) 
π (D2 – d2) 

 
4 

Where:  Nq = bearing capacity factor 

 Nq = eп TanФ 2 

Ф = the soil angle of internal friction (degrees) 

 For Drift Soils, Ф = 24o 

H = height of soil above the helix plate 

D = diameter of the helix 

d = diameter of the shaft 

γˈ = effective soil unit weight for the saturated silt and sand soils = 8.5 kN/m3 

 

In the case of a screw pile with multiple helixes, the ultimate vertical compressive load 

capacity may be determined by: 

 

Qu  =   
n 

 Rui  Qui ∑ 
I=1 

 

Where:    i   = helix number, numbered 1 to n, increasing downward 

Qui = ultimate capacity of helix plate “i”, from the above equation using the 

applicable helix diameter and embedment depth. 

Rui = interaction factor given in Table 3, to account for the effect of helix 

spacing. 
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TABLE 3 

INTERACTION FACTOR FOR MULTIPLE HELIX SCREW PILES 

Ratio (S/D) of Average Helix 

Spacings (S) to Average Helix 

Diameter (D) 

Interaction Factor Ru 

1 0.3 

2 0.5 

2.5 0.65 

3 0.75 

3.5 0.85 

4 0.95 

5 1.0 

Note:  For cohesive soils: Ru1 and Run = 1, for both tension and compressive loads. 

 

The ultimate capacity calculated using the above recommendations shall be multiplied by 

the following geotechnical resistance factors (ɸ) for Limit States Design purposes: 0.4 for 

piles in compression; 0.3 for piles in tension, and 1.0 for adfreezing.  Assume an adfreeze 

depth of 2.0 metres. 

 

With a center-to-center spacing of 3 helix diameters or more, the group capacity may be 

taken as the sum of the capacities of individual piles.  At pile spacing between 2 and 3 helix 

diameters, the sum of the vertical capacities of a group should be reduced by 20 percent.  

The center-to-center pile spacing should not be less than 2 helix diameters. 

 

A minimum embedment depth of 7.5 metres below grade or 5 times the helix diameter plus 

1.5 metres, whichever is greater, is recommended. 

 

Torque measurements are commonly used to predict the vertical capacities of helical piles.  

However, torque correlations with vertical capacities are unreliable and show significant 

deviations between the predicted and actual capacities from load tests.  The use of torque 

measurements as a design tool is not acceptable.  Due to the empirical nature of screw pile 
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design, load tests are recommended to confirm the screw pile capacities prior to 

construction. 

 

7.0 EXCAVATION CONSIDERATIONS 

Building and trench excavations will be in the surficial fill and stratified drift soils.  

Conventional excavation procedures should therefore be applicable to the soils at this site.  

The sand and silt strata are generally saturated and trench instability should be anticipated 

when excavating in any soils below the water table.  Excavations shall comply with 

minimum requirements of Occupational Health and Safety Regulations. 

 

Occupational Health and Safety Regulations require that any trench or excavation in which 

people must work must be cut back according to the soil “type” or a temporary shoring 

system must be used to support the sides of the excavation.  The saturated sand and silt 

below the water table would be classified as a “Type 4 Soils”.  In the case of a “Type 4 

Soil”, the walls of excavations which penetrate into the saturated sand and silt layers can be 

sloped to from the bottom of the excavation at an angle not steeper than three (3) horizontal 

to one (1) vertical, or 19o measured from the horizontal.  If significant vibrations and/or 

other dynamic loading are near open cuts, shoring or other safety precautions may be 

required. 

 

Stockpiles and/or surcharge loads should not be placed on the edge of the excavations. 

 

Shoring systems shall protect the worker and prevent instability.  All shoring systems shall 

be designed by a qualified professional engineer. 

 

It is anticipated that in some areas the excavations will extend below the water table, 

therefore, dewatering will be required during construction.  Water may be removed from 

excavations through the use of sumps.  The following points are recommended for 

dewatering of deep excavations: 

.1 The dewatering method must insure the stability of the sides and bottom of the 

excavation.  Extra width of excavation to accommodate ditches and/or sumps may be 

required; 
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.2 The lowered water table must be kept under full control to avoid fluctuations which 

may cause instability in the excavation; 

.3 Adequate pumping capacity as well as standby pumping and power capacity should 

be provided; 

.4 Pumped water should be discharged in a manner that will not interfere with the 

excavation or deposit deleterious materials in waterways; 

.5 Loss of ground from around the sump should be prevented; 

.6 Observation and maintenance of the excavation should be carried out on a regular 

basis. 

 

Should changed soil and/or groundwater conditions be encountered as the excavation 

proceeds, they should be reported immediately to our office in order that we can review our 

recommendations.  Side slopes of deep excavations should be monitored on a daily basis to 

detect any signs of potential stability problems. 

 

8.0 FLOOR SLAB CONSIDERATIONS 

Due to the fill materials, weak surficial soils and highly plastic clay we recommend the 

buildings have structurally supported floors.  The following recommendations are provided 

for structural floor systems. 

 

8.1 Structurally Supported Floor Systems 

We recommend the following items of work for construction of the structural slab. 

 

.1 A minimum 150 mm cardboard void form should be placed beneath the floor slab. 

 

.2 The void form should be covered with a minimum 6 mil polyethylene vapour barrier 

to deter moisture migration through the floor. 

 

.3 The backfill against the perimeter grade beams should consist of the native soils.  

The soil should be placed in thin lifts (200 mm) and compacted to 95 percent 
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Standard Proctor density to minimize infiltration of surface water into the void space 

beneath the floor. 

 

For buildings designed with deeper crawl spaces, the following recommendations are 

provided: 

 

.1 The crawl space should be covered with a Permalon X-150 type vapour barrier 

reduce the humidity in the crawl space and prevent drying of the subgrade soils.   

 

.2 The ground surface in the crawl space should be graded to slope no steeper than 3:1 

(horizontal to vertical) towards a positive outlet in order to drain any water that may 

enter the crawl space area. 

 

.3 Provisions should be made to ventilate the crawl space area to prevent humidity 

build-up and mold growth.  

 

9.0 FROST HEAVING 

In fine-grained soils such as silts and clays, moisture is continuously drawn to the freezing 

plane where it forms ice lenses.  These lenses physically lift the soil above them, thus 

causing heave at ground surface.  The frost heaving risk at this site is high due to the fine-

grained soils and shallow groundwater table.  The maximum anticipated depth of frost 

penetration at this site is in the order of 1.8 to 2.2 metres depending on the depth of snow 

cover. 

 

To minimize frost heaving problems, any paved areas should be sloped to suitably located 

catch basins or ditches.  Regular maintenance of the pavement structure (crack sealing) is 

critical for satisfactory long-term performance.  Rigid insulation is recommended beneath 

exterior grade supported concrete slabs to minimize the depth of frost penetration and 

prevent frost heaving adjacent to the buildings. 

 

10.0 PAVEMENT STRUCTURE 

It is understood that parking and roadway areas will be surfaced with an asphaltic concrete 

pavement structure.  Our recommendations are provided as follows; 
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.1 The pavement around the buildings should be designed to slope in order to provide 

adequate drainage of water away from the perimeter of the building and from the 

surface of paved areas.  The need for adequate drainage cannot be overstressed.  To 

ensure fast runoff, the surface of the pavement should have a slope of at least two (2) 

percent, either to the outer perimeter of the paved areas, or to suitable located catch 

basins leading to underground drains.  The contour of the finished pavement at all 

points should prevent water from standing on the surface, and surface water should 

not be permitted to seep back under the outer edges of the pavement.  Subsurface 

drains should be installed in locations where subsurface water may accumulate 

within the pavement structure or where its necessary to intercept water that would 

tend to make its way into the pavement structure. 

 

.2 Pavement structure thicknesses for heavy truck loading and light duty parking areas 

are as noted in Table 4. 

 

TABLE 4 

RECOMMENDED PAVEMENT STRUCTURES 

 

ASPHALT 

CONCRETE 

SURFACE 

COURSE 

(mm) 

TYPE 33 

BASE COURSE 

THICKNESS 

 

(mm) 

TYPE 8 

SUBBASE 

THICKNESS 

  

(mm) 

NON-WOVEN 

GEOTEXTILE 

  

 

(mm) 

Heavy Structure 100 150 350 Geotex 1201 

Light Structure 50 150 150 - 

 

.3 The subgrade in the parking and roadway areas should be compacted to a minimum 

of 95% Standard Proctor density with a heavy sheepsfoot or vibratory padfoot type 

compactor and any soft or spongy areas should be replaced with granular material 

before placing the base or subbase.  In the roadway areas, a non-woven geotextile 

(Geotex 1201 or equivalent) is recommended on top of the finished subgrade and in 

any other wet, soft areas encountered during construction.   

 

.4 The subbase course should be a well graded pit run sand (Type 8) compacted to a 

minimum of 98% Standard Proctor density.  The base course (Type 33) should be a 

crushed, well graded granular material compacted to 100% Standard Proctor density.  
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Suggested specifications for asphaltic concrete and base course materials are 

included in Appendix B. 

 

11.0 BACKFILLING OF EXISTING PONDS 

The existing water ponds should be pumped out and backfilled with highly plastic clay or 

clay till.  Ensure all saturated and organic soil is removed from the ponds prior to 

backfilling.  The fill shall be placed in lifts no thicker than 200mm and compacted to 100% 

Standard Proctor density.   

 

12.0 OTHER 

.1 Adequate drainage away from the buildings should be provided and maintained to 

minimize infiltration of water into the subgrade.  This is critical to minimize the 

potential for frost heaving around the perimeter of the buildings. 

 

.2 Test results on selected samples indicate that the soluble sulphate contents in the soil 

range from 0.10 to 0.15 percent by dry soil weight.  Exposure Class S-3 is considered 

appropriate for design of concrete in contact with the native soil, as specified in CSA 

Standard CAN3-A23.1.  Minimum requirements for Exposure Class S-3 are as 

follows: 

   i) Cement Type: MS, MSb, LH, HS or HSb 

  ii) Maximum water to cementing materials ratio: 0.50 

  iii) Air Content: as per CSA CAN-A23.1-09 Tables 2 and 4 

  iv) Minimum specified Compressive Strength: 30 MPa at 56 days 

 

.3 In the event that changes are made in the design, location or nature of the project, the 

conclusions and recommendations included in this report would not be deemed valid 

unless the changes in the project were reviewed by our firm.  Modification to this 

report would then be made if necessary.  Furthermore, it is recommended that this 

firm be allowed an opportunity for a general review of the final design plans and 

specifications in order to ensure that the recommendations made in this report are 

properly interpreted and implemented.  If this firm is not allowed the opportunity for 

this review, we assume no responsibility for the misinterpretation of any of the 

recommendations. 
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.4 It is recommended that Ground Engineering Consultants Ltd. be retained to provide 

inspection services during construction of the foundations for this project.  This is to 

observe compliance with the design concepts, specifications or recommendations 

and to allow design changes in the event that the subsurface conditions differ from 

what was anticipated. 

 

.5 This report has been prepared for Talon Capital Ltd. and is intended for the specific 

application to the design and construction of the Proposed Greensview Residential 

Development to be constructed at Parcel BB, Plan No. 102138342 Ext. 0 in Emerald 

Park, Saskatchewan.  The analysis and recommendations are based in part on the 

data obtained from the test hole logs.  The boundaries between soil strata have been 

established at the bore hole locations.  Between the bore holes, the boundaries are 

assumed from geological evidence and may be subject to considerable error.  

Contractors bidding on the project works are particularly advised against reviewing 

the report without realizing the limitations of the subsurface information. 

 

.6 It is recommended that the geotechnical workscope include the following services in 

addition to subsurface exploration and development of foundation design 

recommendations.  These two services are: 

 

i) geotechnical review of other design professionals' plans 

relative to their interpretation of geotechnical findings and 

recommendations, and 

 

ii) construction monitoring to observe construction activities in 

light of plans and specifications, and to help assure that 

unforeseen conditions are detected quickly to permit prompt 

corrective action and thus prevent minor problems from 

growing to major proportion. 

 

.7 The samples from this site will be retained in our laboratory for 90 days following 

the date of this report.  Should no instructions be received to the contrary, these 

samples will then be discarded. 
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consulting practices in this area.  No other warranty, expressed or implied, is made.

2. BASIS OF REPORT

This report has been prepared for the specific site, development, design objectives and purpose that were described
to Ground Engineering Consultants Ltd. (GEC) by the Client.  The applicability and reliability of any of the
findings, recommendations, suggestions, or opinions expressed in the document are only valid to the extent that
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is specifically requested by the Client to review and revise the Report in light of such alteration or variation.

3. USE OF THE REPORT

The information and opinions expressed in this document are for the sole benefit of the Client.  No other party may
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4. COMPLETE REPORT
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5. INTERPRETATION OF THE REPORT

Nature and Exactness of Soil and Contaminant Description.  Classification and identification of soils, rocks,
geological units, contaminant materials and contaminant quantities have been based on commonly accepted
geotechnical and environmental consulting practices in this area.  Classification and identification of these factors
are judgmental in nature and even comprehensive sampling and testing programs implemented with appropriate
equipment by experienced personnel, may fail to locate some hidden conditions.  All reasonable problems will
involve an inherent risk that some conditions will not be detected and all reports summarizing such investigations
will be based on assumptions of what exists between the actual points sampled.  Actual conditions may vary
significantly between the points investigated and all persons making use of such reports should be aware of and
accept this risk.  Some conditions are subject to change over time and those making use of the report should be
aware of this possibility and understand that the report only presents the conditions at the sampled points at the
time of sampling.
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 5588419 N;  542936 E  (NAD83)

    Unconfined (kPa)    
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    Pocket Pen (kPa)    

    Blow Count    
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Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 2.3 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 102.04 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    
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   0.00 m                                                      102.04 m
   FILL - clay
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.60 m                                                      101.44 m
   CLAY - silty
              - moist, stiff
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   0.90 m                                                      101.14 m
   SAND - clayey, fine grained
              - moist, wet below 2.4 metres
              - medium dense
              - oxidized
              - olive brown (2.5Y 4/4)

   4.30 m                                                      97.74 m
   SILT - sandy, clayey
            - very moist to wet, loose
            - unoxidized
            - dark gray (5Y 4/1)

   5.20 m                                                      96.84 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 2.3 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 100.65 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    
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   0.00 m                                                      100.65 m
   TOPSOIL

   0.08 m                                                      100.58 m
   SILT - clayey
            - moist to wet, very loose
            - unoxidized below 3.1 metres
            - dark gray (5Y 4/1)

   9.40 m                                                      91.25 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 2.3 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 100.61 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    
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   0.00 m                                                      100.61 m
   FILL - clay
            - moist
            - very dark grayish brown (2.5Y 3/2)

   0.90 m                                                      99.71 m
   CLAY - silty
              - moist, soft to firm
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   1.80 m                                                      98.81 m
   SAND - clayey to 3.3 metres
              - sandy below 3.3 metres
              - wet, loose
              - unoxidized below 3.3 metres
              - dark grayish brown (2.5Y 4/2)
                 to dark gray (5Y 4/1)

   8.80 m                                                      91.81 m
   CLAY - silty
              - moist, soft
              - unoxidized
              - dark gray (5Y 4/1)

   9.40 m                                                      91.21 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 4.6 metres
    immediately after completion of drilling.
    Test hole sloughed to 5.2 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 100.91 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    
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   0.00 m                                                      100.91 m
   FILL - clay
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.90 m                                                      100.01 m
   TOPSOIL - silty
              - moist, loose
              - black (2.5Y 2/0)

   1.80 m                                                      99.11 m
   CLAY - silty
              - moist, firm
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   2.40 m                                                      98.51 m
   SILT - clayey
            - wet, loose
            - unoxidized below 4.0 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 3.5 metres
    immediately after completion of drilling.
    Test hole sloughed to 3.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.90 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.90 m
   TOPSOIL

   0.10 m                                                      99.80 m
   CLAY - silty
              - moist, stiff
              - oxidized
              - silt layer from 0.9 to 1.7 metres
              - unoxidized below 4.0 metres
              - dark grayish brown (2.5Y 4/2)
                 to dark gray (5Y 4/1)

   4.90 m                                                      95.00 m
   SILT - clayey
            - moist to wet, loose
            - unoxidized
            - dark gray (5Y 4/1)

   11.90 m                                                      88.00 m
   CLAY - silty
              - moist, firm
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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No Recovery Jar Sample

    Blow Count    
20 40 60 80

Sample Type:

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

Location:

Elevation:

Logged By:

Backfill Type: Bentonite Grout

R. Yaremko

Sand

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

3. Standpipe piezometr was installed.

Drill Rig:

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 4.0 metres.

Notes:
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Cuttings / Slough

M. Creary

Figure No.: GE-1403-12

Piezo. Details & Water Level Meas.
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Project:

Client:

Project No.: GE-1403
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Date Drilled:

Test Hole No.:

Date Plotted:
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  0.63 m

2.44

Coordinate:

S. Harty

2023-03-31

2014-02-11Talon Capital Ltd.
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Top of pipe Elev.:
Ht. of pipe above grade:

 101.08 m

TH106

Brat 22

Soil Description

Greensview Residential Development

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

                            Vane Shear (kPa)    

 5588232 N;  542805 E  (NAD83)

Parcel BB, Plan 102138342

 100.45 m (Assumed)
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   0.00 m                                                100.5 m
   FILL - clay
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.90 m                                                99.6 m
   SILT - clayey
            - moist, loose
            - oxidized
            - dark grayish brown (2.5Y 4/2)

   1.80 m                                                98.7 m
   CLAY - silty
              - moist, stiff
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   2.70 m                                                97.8 m
   SILT- clayey
            - moist, wet below 4.7 metres
            - loose
            - unoxidized below 3.2 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH107

Brat 22

Parcel BB, Plan 102138342

 5588283 N;  542849 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 6.2 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.45 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.45 m
   TOPSOIL

   0.10 m                                                      99.35 m
   CLAY - silty
              - moist, firm to stiff
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   2.40 m                                                      97.05 m
   SILT - clayey
            - moist, wet below 3.2 metres
            - loose
            - unoxidized
            - dark gray (5Y 4/1)

   10.00 m                                                      89.45 m
   SAND - silty
              - wet
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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No Recovery Jar Sample

    Blow Count    
20 40 60 80

Sample Type:

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

Location:

Elevation:

Logged By:

Backfill Type: Bentonite Grout

97.59

R. Yaremko

Sand

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

3. Standpipe piezometer was installed.

Drill Rig:

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 4.6 metres.

Notes:
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415 - 7th AVENUE, REGINA, SASKATCHEWAN, S4N 4P1

Cuttings / Slough

M. Creary

Figure No.: GE-1403-14

Piezo. Details & Water Level Meas.
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Date Drilled:

Test Hole No.:

Date Plotted:
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Coordinate:

S. Harty

2023-03-31

2014-02-11Talon Capital Ltd.
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Top of pipe Elev.:
Ht. of pipe above grade:

 102.07 m

TH108

Brat 22

Soil Description

Greensview Residential Development

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

                            Vane Shear (kPa)    

 5588481 N;  542912 E  (NAD83)

Parcel BB, Plan 102138342

 101.07 m (Assumed)
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   0.00 m                                                101.1 m
   TOPSOIL

   0.05 m                                                101.0 m
   FILL - clay
            - trace sand and organics
            - moist to very moist
            - dark grayish brown (2.5Y 4/2)

   0.90 m                                                100.2 m
   SILT - sandy
            - very moist to wet, firm to soft
            - oxidized, iron stains
            - unoxidized below 3.4 metres
            - wet sand lens from 8.5 to 9.6 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko
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Brat 22

Parcel BB, Plan 102138342

 5588328 N;  542878 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 2.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.58 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.58 m
   TOPSOIL

   0.10 m                                                      99.48 m
   CLAY - silty
              - moist to very moist, firm
              - oxidized, iron stains
              - salt crystals
              - dark grayish brown (2.5Y 4/2)

   1.80 m                                                      97.78 m
   SILT - sandy
            - very moist to wet, soft
            - oxidized
            - unoxidized below 3.4 metres
            - clay layer from 5.5 to 6.1 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

   7.90 m                                                      91.68 m
   SAND - silty, fine grained
              - wet, very loose to medium dense
              - unoxidized
              - clay layer at 10.7 metres
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH110

Brat 22

Parcel BB, Plan 102138342

 5588281 N;  542779 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 3.4 metres
    immediately after completion of drilling.
    Test hole sloughed to 6.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.78 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.78 m
   TOPSOIL

   0.05 m                                                      99.73 m
   CLAY - silty
              - moist to very moist, firm
              - oxidized, iron stains
              - salt crystals
              - dark grayish brown (2.5Y 4/2)

   2.60 m                                                      97.18 m
   SILT - clayey
            - organic layers
            - very moist, soft
            - oxidized
            - wet sand lenses
            - clay lenses
            - dark grayish brown (2.5Y 4/2)

   10.70 m                                                      89.08 m
   SAND - silty, fine grained
              - wet, very loose to medium dense
              - unoxidized
              - clay layer at 10.7 metres
              - dark gray (5Y 4/1)

   12.20 m                                                      87.58 m
   SILT - clayey
            - moist to wet, loose
            - unoxidized
            - dark gray (5Y 4/1)

   13.70 m                                                      86.08 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

   15.20 m                                                      84.58 m
   SILT - clayey
            - moist to wet, medium dense
            - unoxidized
            - wet sand lenses



95

96

415 - 7th AVENUE, REGINA, SASKATCHEWAN, S4N 4P1 Figure No.:

Location:

Elevation: Date Drilled:

Logged By:

Reviewed By:

S
am

pl
e 

N
o.

Drawn By: Date Plotted:

Plastic     M.C.     Liquid

20 40 60 80

S
am

pl
e 

T
yp

e

Page

Test Hole No.:

GROUND ENGINEERING CONSULTANTS LTD.

Project:

Drill Rig:

Client:

Soil Description

Pail Sample

of 11

Notes:

E
le

va
tio

n 
(m

)
(A

ss
um

ed
)

79.0

78.0

77.0

76.0

75.0

74.0

73.0

72.0

71.0

70.0

69.0

68.0

67.0

66.0

65.0

64.0

63.0

62.0

61.0

60.0

Coordinate:

S
oi

l S
ym

bo
l

No Recovery Jar SampleSample Type:

Project No.:

 Shelby Tube

U
C

S

D
ep

th
 (

m
)

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

31.0

32.0

33.0

34.0

35.0

36.0

37.0

38.0

39.0

Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH110

Brat 22

Parcel BB, Plan 102138342

 5588281 N;  542779 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 3.4 metres
    immediately after completion of drilling.
    Test hole sloughed to 6.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.78 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development

10

GE-1403-16

G
E

C
L 

- 
G

I -
 M

 -
 G

E
C

L 
D

A
T

A
 T

E
M

P
LA

T
E

.G
D

T
 -

 2
3

-3
-3

1 
15

:4
6 

- 
Z

:\P
R

O
JE

C
T

 D
IR

E
C

T
O

R
Y

\E
N

G
 -

 F
IL

E
S

\2
01

4 
F

IL
E

S
\1

40
3 

G
I W

A
LK

E
R

 A
S

P
E

N
 V

IL
LA

G
E

\2
02

3
 F

IL
E

\D
R

A
W

IN
G

S
\1

40
3 

B
H

 L
O

G
S

_2
02

3_
P

A
R

C
E

L 
B

B
_E

M
E

R
A

LD
 P

K
 .G

P
J

            - dark gray (5Y 4/1)

   18.30 m                                                      81.48 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

   19.20 m                                                      80.58 m
   TILL - silty, clayey
            - moist, stiff to hard
            - unoxidized
            - dark gray (5Y 4/1)

Test hole terminated at 21.3 m below grade.
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   0.00 m                                                100.8 m
   FILL - silty clay, sandy
            - organics
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.46 m                                                100.4 m
   SAND - silty, fine grained
              - moist, medium dense
              - oxidized
              - olive brown (2.5Y 4/4)

   0.76 m                                                100.1 m
   CLAY - silty, highly plastic
              - moist, stiff to firm
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   1.90 m                                                98.9 m
   SILT - clayey
            - moist, wet at 2.4 metres
            - soft
            - unoxidized below 3.7 metres
            - olive brown (2.5Y 4/4) to
               dark gray (5Y 4/1)

   10.10 m                                                90.7 m
   SAND - silty
              - wet, soft
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.



  JOB No:  GE-1403 DATE: TECH:

  CLIENT: TALON CAPITAL LTD.

  PROJECT: PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT

                      GRAIN  SIZE  CURVE   LOCATION: EMERALD PARK, SASKATCHEWAN
                        (A.S.T.M. C-136, C.S.A. A23.2-2A & 5A)

SIZE OF PERCENT

OPENING FINER

( mm ) THAN

75.0 100

37.5 100

25.0 100

19.0 100

9.51 100

4.75 100

2.00 100

0.850 100

0.425 100

0.250 99

0.150 61

0.075 19

GRAIN PERCENT

SIZE RETAINED

CATEGORY

GRAVEL 0

COARSE SAND 0

MEDIUM SAND 0

FINE SAND 81

SILT & CLAY 19

 SAMPLE DESCRIPTION :

MATERIAL SUPPLIED BY: SAMPLED BY :

SAMPLE LOCATION:

SAMPLE NUMBER: DATE SAMPLED :

 DISTRIBUTION:
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R. YAREMKO OF GROUND ENGINEERING CONSULTANTS LTD.

FINE GRAINED SAND, SOME SILT AND CLAY
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GRAIN SIZE- millimetres

COBBLES GRAVEL SIZES

COARSE MEDIUM

SAND SIZES

FINE

SILT AND CLAY  SIZES

GRAIN SIZE CATEGORIES AS DESIGNATED BY A.S.T.M. STANDARDS

WE CERTIFY TESTING PROCEDURES IN ACCORDANCE WITH
C.S.A. & A.S.T.M. STANDARDS FOR THAT PORTION
OF THE TESTING PERFORMED BY THIS COMPANY

GROUND ENGINEERING CONSULTANTS LTD.

Per: ____________________________________
KELLY MAUNDER, A.Sc.T.



  JOB No:  GE-1403 DATE: TECH:

  CLIENT: TALON CAPITAL LTD.

  PROJECT: PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT

                      GRAIN  SIZE  CURVE   LOCATION: EMERALD PARK, SASKATCHEWAN
                        (A.S.T.M. C-136, C.S.A. A23.2-2A & 5A)

SIZE OF PERCENT

OPENING FINER

( mm ) THAN

75.0 100

37.5 100

25.0 100

19.0 100

9.51 100

4.75 100

2.00 100

0.850 100

0.425 99

0.250 98

0.150 90

0.075 46

GRAIN PERCENT

SIZE RETAINED

CATEGORY

GRAVEL 0

COARSE SAND 0

MEDIUM SAND 1

FINE SAND 53

SILT & CLAY 46

 SAMPLE DESCRIPTION :

MATERIAL SUPPLIED BY: SAMPLED BY :

SAMPLE LOCATION:

SAMPLE NUMBER: DATE SAMPLED :

 DISTRIBUTION:

 

  

February 17, 2014 S. KHAN
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February 17, 2014

R. YAREMKO OF GROUND ENGINEERING CONSULTANTS LTD.

FINE GRAINED SAND, WITH SILT AND CLAY
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GRAIN SIZE- millimetres
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SAND SIZES

FINE

SILT AND CLAY  SIZES

GRAIN SIZE CATEGORIES AS DESIGNATED BY A.S.T.M. STANDARDS

WE CERTIFY TESTING PROCEDURES IN ACCORDANCE WITH
C.S.A. & A.S.T.M. STANDARDS FOR THAT PORTION
OF THE TESTING PERFORMED BY THIS COMPANY

GROUND ENGINEERING CONSULTANTS LTD.

Per: ____________________________________
KELLY MAUNDER, A.Sc.T.
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3300 - SPECIFICATION FOR SUB-BASE COURSE 
 
 
3300 - 1  DESCRIPTION 
 
1.01 The work shall consist of spreading and compacting screened or crushed aggregate on a prepared surface. 
 
1.02  The following definitions shall apply for this specification: 
 
 (a) Mean: 
 
 The arithmetic average of a set of 'n' test results constituting the sample. 
 
 (b) Moving average:  
 
 The arithmetic mean of 3 consecutive test results. 
 
 (c) Sub-base aggregate:  
 
 The aggregate before mixing, when binder is to be added or the aggregate before spreading and compacting, 

when no binder is to be added. 
 
 (d) Sub-base mix:  
 
 The sub-base aggregate after mixing with binder and water but before spreading and compacting. 
 
 (e) Sub-base course:  
 
 The sub-base aggregate or sub-base mix in place on the road during and after spreading and compacting. 
 
3300 - 2  MATERIALS 
 
Aggregate 
 
2.01 Sub-base aggregate shall be composed of sound, hard, and durable particles of sand, gravel and rock free from 

injurious quantities of soft or flaky particles, shale, loam, clay balls and organic or other deleterious material. 
 
3300 - 3  CONSTRUCTION 
 
General 
 
3.01 (a) Sub-base course shall comply with the requirements listed in Table 1: 
 
 TABLE 1 
 

Sieve 
Designation 

Percent By Weight Passing Canadian Metric Sieve 
Series 
TYPE 

 6 8 10 
50.0 mm 100.0 100.0 100.0 
2.0 mm 0 - 80.0 0 - 90.0  
400 um 0 - 45.0 0 - 60.0  
160 um 0 - 20.0 0- 25.0  
71 um 0 - 6.0 0 - 15.0 0 - 20.0 

Plasticity Index (all types) 0 - 6.0 
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 (b) A tolerance of 3% in the percent by weight passing the maximum size sieve shall be permitted providing 100% 

of the oversize passes the 63.0 mm sieve. 
 
3.02 The following shall apply to Department owned or controlled aggregate sources shown on the plans or as described in 

the Special Provisions: 
 
 (a) Overburden shall be removed from material deposits in accordance with Specification 2260 For Removal Of 

Overburden. 
 
 (b) Stockpiles shall be constructed in accordance with Specification 3600 For Stockpiling Aggregates. 
 
3.03 Binder, filler and blender sand shall be provided in accordance with Specification 3400 For Binder, Filler And 

Blender Sand. 
 
3.04 Sub-base aggregate shall be pushed to a trap or into a stockpile prior to screening. 
 
Processing 
 
3.05 The production of sub-base course shall comply with the following: 
 
 (a) The Contractor shall cease operations if the moving average for any sieve does not comply with the specified 

requirements listed in Table 1. 
 
 (b) Operations shall not recommence until the specified requirements are met. 
 
 (c) Upon recommencement of operations, the specified requirements shall be met on each of the initial 2 tests. 
 
 (d) Failure to cease operations shall subject all subsequent materials to the requirements of General Provision 

1400-7 (Unacceptable and Unauthorized Work). 
 
Spreading and Compacting 
 
3.06 The thickness of a compacted lift of sub-base course shall not exceed 120 mm.  The lift thickness may be increased if 

the Contractor can demonstrate that with the use of vibratory compaction equipment and construction procedures, the 
compaction requirements can be achieved for lifts greater than 120 mm.  

 
3.07 Sub-base courses shall be compacted until no further settlement is apparent and the particles are well keyed into place. 

The sub-base course shall be free from any rutting or deformations before the placement of the next course.  
 
3.08 If excess moisture originating from external causes including but not limited to precipitation and/or Contractor’s 

operation is present in the sub-base course and/or underlying material prior to the acceptance of the completed 
surfacing structure; the Contractor shall dry the sub-base course and/or the underlying material to the optimum 
moisture content and compact the sub-base and/or the underlying material to not less than the specified density or the 
optimum density in accordance with the requirements for Moisture-Density Proctor (STP 205-5). 

 
Stabilizing 
 
3.09 If the sub-base course proves to be unstable, the Engineer shall require the Contractor to stabilize the sub-base 

aggregate by one or a combination of the following methods: 
 
 (a) By the addition of binder or filler at the aggregate source or at the screening plant.  The binder or filler shall be 

added and thoroughly distributed throughout the aggregate until a homogeneous mixture is obtained. 
 
 (b) By the addition of crushed aggregate on the road. 
 
 (c) By the addition of emulsified asphalt to the compaction water in the proportions designated by the Engineer. 

The Department shall supply the asphalt. 
 
 (d) Any other method proposed by the Contractor and approved by the Engineer. 
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Seasonal Shutdown  
 
3.10 If work must be carried over from one construction season to the next, there shall be no exposed sub-base aggregate, 

mix or sub-base course remaining on the road unless covered by a lift of base course. 
 
3300-4  SAMPLING AND TESTING 
 
General 
 
4.01 Unless otherwise specified, test procedures shall be in accordance with Saskatchewan Highways and Transportation's 

Standard Test Procedures Manual. 
 
4.02 The test procedures in effect on the closing date of the tenders shall apply. 
 
3300 - 5  MEASUREMENT 
 
5.01 Sub-base course shall be measured in tonnes. 
 
3300 - 6  PAYMENT 
 
6.01 Payment for Sub-base Course shall be at the contract unit price per tonne.  The contract unit price shall be full 

compensation for completing the work except for those activities for which specific provision for payment is made in 
this section. 

 
6.02 If the contract includes a bid item for: 
 
 (a) Hauling Sub-base Course and Hauling Binder, Filler And Blender Sand; payment shall be made in accordance 

with Specification 2405 For Hauling On The Basis Of The Kilometre. 
 
 (b) Watering; payment shall be made in accordance with Specification 2500 For Watering. 
 
 (c) Binder, Filler And Blender Sand; payment shall be made in accordance with Specification 3400 For Binder, 

Filler And Blender Sand. 
 
 (d) Granular Base Course; payment for Granular Base Course used as stabilizing agent shall be at the contract unit 

price For Granular Base Course. 
 
 (e) Prime, Tack or Flush Coat; payment for emulsified asphalt used as stabilizing agent shall be the contract unit 

price for Prime, Tack and Flush Coat. 
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 3505 - SPECIFICATION FOR GRANULAR BASE COURSE 
 
3505 - l  DESCRIPTION 
 
1.01 The work shall consist of spreading and compacting crushed and pugmilled aggregate on a prepared surface.  
 
1.02 The following definitions shall apply: 
 
 (a) Acceptance limit: 
 
  The maximum or minimum value for a test result above or below which the section of roadway shall be 

rejected. 
 
 (b) Acceptance testing: 
 
  The testing performed to determine compliance with the specification regarding certain requirements, limits 

and tolerances for the quality of materials and workmanship to be supplied. 
 
 (c) Base aggregate: 
 
  The aggregate before pugmilling. 
 
 (d) Base mix: 
 
  The mix after pugmilling, but before spreading. 
 
 (e) Base course: 
 
  The mix in place on the road during and after spreading and compacting. 
 
 (f) Mean: 
 
  The arithmetic average of a set of 'n' test results constituting the sample. 
 
 (g) Moving average: 
 
  The arithmetic mean of 3 consecutive test results. 
 
 (h) Surface defects: 
 
  Surface defects that are due to the Contractor’s operation shall include but shall not be limited to the following: 
 
  (i) Potholing. 
 
  (ii) Surface failures. 
 
  (iii) Ravelling. 
 
  (iv) Rutting. 
 
  (v) Bumps or dips. 
 
  (vi) Irregular cross slopes. 
 
  (vii) Segregation. 
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3505 - 2  MATERIALS 
 
Aggregate 
 
2.01 Base aggregate shall be composed of sound, hard and durable particles of sand, gravel and rock free from injurious 

quantities of elongated, soft or flaky particles, shale, loam, clay balls and organic or other deleterious material. 
 
3505 - 3  CONSTRUCTION 
 
General 
 
3.01 (a) Base course shall comply with the requirements listed in Table 1. 
 

TABLE 1 
 

 PERCENT BY WEIGHT PASSING CANADIAN METRIC SIEVE SERIES 
 

SIEVE DESIGNATION 
 

TYPE 
 31 33 35 

31.5 mm 
18.0 mm 
12.5 mm 
5.0 mm 
2.0 mm 
900 um 
400 um 
160 um 
71 um 

100.0 
75.0 - 90.0 
65.0 - 83.0 
40.0 - 69.0 
26.0 - 47.0 
17.0 - 32.0 
12.0 - 22.0 
7.0 - 14.0 
6.0 - 11.0 

 
100.0 

75.0 - 100.0 
50.0 - 75.0 
32.0 - 52.0 
20.0 - 35.0 
15.0 - 25.0 
8.0 - 15.0 
6.0 - 11.0 

 
100.0 

81.0 - 100.0 
50.0 - 85.0 
32.0 - 65.0 
20.0 - 43.0 
15.0 - 30.0 
8.0 - 18.0 
7.0 - 12.0 

Plasticity Index 0 - 7.0 0 - 6.0 0 - 5.0 
Fractured Face % 50.0 Minimum  

Light Weight Pieces %  5.0 Maximum  
 
 (b) A tolerance of 3% in the percent by weight passing the maximum size sieve shall be permitted providing 100% 

of the oversize passes the 40.0 mm sieve for Type 31 base course and the 22.4 mm sieve for Types 33 and 35 
base course. 

 
3.02 The following shall apply to Department owned or controlled aggregate sources shown on the plans or as described in 

the Special Provisions: 
 
 (a) Overburden shall be removed from material deposits in accordance with Specification 2260 For Removal Of 

Overburden.  
 
 (b) Rock passing a 450 mm square opening screen and larger than the maximum specified size shall be crushed 

and incorporated simultaneously throughout the crushing operation. 
 
 (c) Stockpiles shall be constructed in accordance with Specification 3600 For Stockpiling Aggregates. 
 
3.03 Binder, filler, and blender sand shall be provided in accordance with Specification 3400 For Binder, Filler And 

Blender Sand. 
 
3.04 Binder, filler and blender sand shall be added using a separate conveyor system. 
 
3.05 Binder, filler and blender sand feeds shall be accurately controlled and coordinated.  
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Reject Aggregate 
 
3.06 If the Contractor is required to reject a fraction of the raw aggregate to meet the aggregate requirements in Table 1, the 

following shall apply: 
 
 (a) The raw aggregate shall be screened over a maximum 9.0 mm square opening screen or a 5.0 mm slotted 

screen prior to crushing. 
 
 (b) The Contractor shall be responsible for the rejected material up to a maximum of 10% of the raw aggregate by 

weight. 
 
 (c) The quantity of raw aggregate shall be calculated as follows: 
 
  Raw aggregate = (Granular base course less binder, filler and blender sand) x 1.11 
 
Processing 
 
3.07 Base mix production shall comply with the following requirements during the pugmilling stage: 
 
 (a) The Contractor shall cease operations if the moving average for any sieve does not comply with the specified 

requirements listed in Table 1. 
 
 (b) Operations shall not recommence until the specified requirements are met. 
 
 (c) Upon recommencement of operations, the specified requirements shall be met on each of the initial 2 tests. 
 
 (d) Failure to cease operations shall subject all subsequent materials to the requirements of General Provision 

1400-7 (Unacceptable and Unauthorized Work). 
 
3.08 Base aggregate shall be stockpiled after the crushing operation and prior to the pugmilling. 
 
3.09 During pugmilling operations, the Contractor shall have sufficient base aggregate in stockpile for at least 24 h of 

pugmilling operation until crushing is completed.  
 
3.10 Pugmilling shall be performed in a stationary mixing plant.  The mixing unit shall be designed to ensure complete 

mixing of the materials. 
 
3.11 The pugmill shall be equipped with spray bars for the addition of water.  
 
3.12 The moisture content of the base mix shall not be greater than 5 % by weight when it leaves the pugmill. 
 
Spreading And Compacting 
 
3.13 Base mix shall be spread on dry and unfrozen surfaces.  
 
3.14 Base mix shall not be compacted if the atmospheric temperature is less than 2 °C. 
 
3.15 Base course spilled on new asphalt concrete shall be removed immediately. 
 
3.16 The finished surface of the base course shall be true to grade and cross section and free of any surface defects. 
 
3.17 If specified in the Special Provisions or shown on the plans, a prime coat shall be placed on the finished final lift of 

base course in accordance with Specification 4000 For Bituminous Prime, Tack, And Flush Coat.  Prime coat shall be 
placed within 24 h, weather permitting, after receiving written authorization from the Engineer.  

 
3.18 If a seal coat is specified for shoulder base course, the surface of the final lift of shoulder base course shall be 

constructed 10 mm below the surface of the final lift of the wearing course. 
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3.19 If excess moisture originating from external causes including but not limited to precipitation and/or Contractor’s 
operation is present in the subgrade and/or sub-base course and/or base course prior to the acceptance of the 
completed surfacing structure; the Contractor shall dry the subgrade and/or sub-base course and/or base course to the 
optimum moisture content and compact the subgrade and/or sub-base course and/or base course to not less than the 
specified density or the optimum density in accordance with the requirements for Moisture-Density Proctor (STP 205-
5). 

 
Seasonal Shutdown  
 
3.20 If work must be carried over from one construction season to the next and the number of working days/completion 

date have not expired, the following shall apply: 
 
 (a) For accepted final lift of base course on which a wearing course has not been placed, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer. 
 
  (ii) The Department shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course up to a maximum length of 1.5 km. 
 
  (iii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course on all other sections outside the 1.5 km limit.  The 
Contractor may remove the base course in lieu of placing a prime coat, seal coat or asphalt concrete on 
it. 

 
  (iv) When work resumes, the Department shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on the 1.5 km limit. 

 
  (v) When work resumes, the Contractor shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all other sections outside the 1.5 km limit. 

 
 (b) For unaccepted base course and accepted lower lifts of base course, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer.   
 
  (ii) The Department shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course up to a maximum length of 1.5 km. 
 
  (iii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course on all other sections outside the 1.5 km limit.  The 
Contractor may remove the base course in lieu of placing a prime coat, seal coat or asphalt concrete on 
it. 

 
  (iv) When work resumes, the Department shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on the 1.5 km limit.   

 
  (v) When work resumes, the Contractor shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all other sections outside the 1.5 km limit. 
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3.21 If work must be carried over from one construction season to the next and the number of working days/completion 
date have expired, the following shall apply: 

 
 (a) For accepted final lift of base course on which a wearing course has not been placed, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer. 
 
  (ii) The Department shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course up to a maximum length of 1.0 km.  
 
  (iii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course on all other sections outside the 1.0 km limit. The 
Contractor may remove the base course in lieu of placing a prime coat, seal coat or asphalt concrete on 
it. 

 
  (iv) When work resumes, the Contractor shall bear the costs of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all sections of base course. 

 
(b) For unaccepted base course and accepted lower lifts of base course, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer. 
 
  (ii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course.  The Contractor may remove the base course in lieu of 
placing a prime coat, seal coat or asphalt concrete on it. 

 
  (iii) When work resumes, the Contractor shall bear the costs of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all sections of base course. 

 
3.22 The Contractor shall bear the cost of maintenance, except snow and ice removal, on sections of roadway where the 

road surface has been disturbed by the construction operations. 
 
3505 - 4  SAMPLING AND TESTING 
 
General 
 
4.01 Unless otherwise specified, test procedures shall be in accordance with Saskatchewan Highways and Transportation's 

Standard Test Procedures Manual. 
 
4.02 The test procedures in effect on the closing date of the tenders shall apply. 
 
Acceptance Testing 
 
4.03 Upon notification from the Contractor that a section of the roadway has been inspected and is ready for acceptance 

testing, the Engineer shall carry out the required tests for density and surface defects. 
 
Acceptance Testing for Density  
 
4.04 The maximum density value and the corresponding optimum moisture content shall be determined in accordance with 

the requirements for Moisture-Density Proctor (STP 205-5). 
 
4.05 Densities shall not be taken at locations within 0.5 m of an unsupported edge and 0.1 m of a supported edge. 
 
4.06 Acceptance testing for density of the base course on the road shall be determined in accordance with the requirements 

for Density-In-Place By Nuclear Gauge (STP 205-7). 
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4.07 Frequency and locations of testing on any section shall be at the discretion of the Engineer. 
 
3505 - 5  ACCEPTANCE OR REJECTION 
 
5.01 The section of base course shall be considered acceptable if it contains no surface defects and if: 
 
 (a) The average density meets or exceeds 100 % of maximum density. 
 
 (b) All individual test results are greater than 98 % of maximum density. 
 
 (c) The moisture content is less than or equal to the optimum moisture content. 
 
5.02 If shoulder base course is placed in a separate operation and shoulder base course is the final wearing course; the 

section of shoulder base course shall be considered acceptable if it contains no surface defects and if: 
 
 (a) The average density meets or exceeds 95.0 % of maximum density. 
 
 (b) All individual test results are greater than 93.0 % of maximum density. 
 
 (c) The moisture content is less than or equal to the optimum moisture content. 
 
Product Rejection 
 
5.03 If the densities for any section of the roadway are outside the acceptance limits outlined in Sections 5.01 and 5.02, the 

section shall be rejected as unacceptable work and the following shall apply: 
 
 (a) The Contractor shall have the opportunity to remedy existing base course by rerolling or by any other method 

suggested by the Contractor and approved by the Engineer.  The Contractor may request that the section of the 
roadway be retested during or after the completion of the remedial attempts.   

 
 (b) The section shall be tested a total of 3 times free of cost to the Contractor.  The Contractor shall pay the cost of 

any additional testing.  The rate for the Department testing shall be as designated in the Special Provisions.  
 
 (c) If the base course in the section remains outside the acceptance limits after the remedial attempts, the 

Contractor shall remove and replace all the base course in that section.  The Engineer may approve a base 
course overlay of equal thickness in lieu of removing and replacing the base course. 

 
5.04 Any section with surface defects shall be rejected as unacceptable work. 
 
Repairs 
 
5.05 Surface defects shall be repaired in a manner acceptable to the Engineer. 
 
3505 - 6 MEASUREMENT 
 
6.01 Granular base course shall be measured in tonnes. 
 
6.02 Reject aggregate shall be measured by the cross section method. The volume of reject shall be multiplied by 1.7 to 

calculate tonnes. 
 
3505 - 7  PAYMENT 
 
7.01 Payment for Granular Base Course and Granular Shoulder Base Course shall be at the contract unit price per tonne.  

The unit price shall be full compensation for completing the work except for those activities for which specific 
provision for payment is made in this section. 

 
7.02 The rate that the Department shall pay for rejecting aggregate in excess of 10% shall be as designated in the Special 

Provisions of the contract. 
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7.03 If the contract includes a bid item for: 
 
 (a) Hauling Granular Base Course, Hauling Granular Shoulder Base Course and/or Hauling Binder, Filler And 

Blender Sand; payment shall be made in accordance with Specification 2405 For Hauling On The Basis Of The 
Kilometre.  

 
 (b) Watering; payment shall be made in accordance with Specification 2500 For Watering.  
 
 (c) Binder, Filler And Blender Sand; payment shall be made in accordance with Specification 3400 For Binder, 

Filler And Blender Sand. 
 
 (d) Prime, Tack or Flush Coat; payment shall be made in accordance with Specification 4000 For Bituminous 

Prime, Tack And Flush Coat. 
 
7.04 All remedial work shall be performed at the Contractor’s expense including the cost of materials. 
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4100.1 GENERAL  
 
4100.1.1  Description 
 
4100.1.1.1 The work shall consist of mixing crushed aggregates, or a combination of crushed aggregates 

and reclaimed asphalt concrete, blender sand material as required, additives as required, and 
asphalt in a hot mix plant; and spreading and compacting the mixture on a prepared surface.  

 
4100.1.2      Definitions 
 
4100.1.2.1 The following definitions shall apply for this specification: 
 

4100.1.2.1.1 Acceptance Limit is the maximum or minimum value for a test result above or below 
which the block and/or lot will be rejected. 

4100.1.2.1.2 Acceptance Testing is the testing performed by the Engineer to determine compliance 
with the specifications regarding specified requirements, limits and tolerances for the 
quality of materials and workmanship supplied. 

4100.1.2.1.3 Adjusted PrI is the adjusted profile results for smoothness in a block in which 
individual bumps and dips greater than 12 mm have been removed.  The adjusted PrI 
in a block will be recalculated by removing the individual PrI results corresponding to 
the location of individual bumps and dips that are greater than 12 mm. 

4100.1.2.1.4 Asphalt is the asphalt material being added as bituminous binder.  

4100.1.2.1.5 Asphalt Concrete is the asphalt mix in place on the road including levelling and 
surface courses during and after spreading and compacting. 

4100.1.2.1.6 Asphalt Mix is the mix after the asphalt mix aggregate and asphalt have been blended 
together. 

4100.1.2.1.7 Asphalt Mix Aggregate is the aggregate after combining all virgin aggregates, 
additives and reclaimed asphalt concrete aggregate. 

4100.1.2.1.8 Asphalt Mix Design is the laboratory determination of the precise proportions of 
asphalt, reclaimed asphalt concrete, additives, and all virgin aggregates to be blended 
together to meet the specified properties for the asphalt mix. 

4100.1.2.1.9 Asphalt Mix Formula is the field determination during the plant calibration process of 
the precise proportions of asphalt, reclaimed asphalt concrete, additives, and all virgin 
aggregates to be blended together to meet the specified properties for the asphalt mix 
as produced at the plant. 

4100.1.2.1.10 Block is the unit of measurement for assessing smoothness and individual bumps and 
dips.  A block is a portion of the final lift of asphalt concrete that is one paver width 
wide and 100 m long.  The first and last block on a construction section may be less 
than 100 m long. 
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4100.1.2.1.11 Density 

4100.1.2.1.11.1 Asphalt Mix Design Density is the Marshall density for the compacted 
Asphalt Mix Design specimen (see 4100.1.2.1.8 above). 

4100.1.2.1.11.2 Asphalt Mix Formula Density is the Marshall density for the compacted 
Asphalt Mix Formula specimen (see 4100.1.2.1.9 above). 

4100.1.2.1.11.3 Field Density is the density of the Asphalt Concrete as determined by STP 
204 – 6, Density-In-Place By Nuclear Gauge. 

4100.1.2.1.11.4 Job Mix Formula Density is the Marshall density for the compacted Job Mix 
Formula specimen (see 4100.1.2.1.13 below). 

4100.1.2.1.11.5 Specified Marshall Density is 97% of the 3-point moving average Marshall 
Density established for the Asphalt Mix Formula or the Job Mix Formula, 
whichever is in use.   

4100.1.2.1.11.6 Target Density is the density established through the rolling pattern strip 
when the Specified Marshall Density is not achievable. 

4100.1.2.1.12 Individual Bump And/Or Dip is a bump or dip measured in the vertical direction that 
exceeds 12 mm.  

4100.1.2.1.13 Job Mix Formula is the field determination of the precise proportions of asphalt, 
reclaimed asphalt concrete, additives, and all virgin aggregates to be blended 
together to meet the specified properties for the asphalt mix as produced at the plant. 

4100.1.2.1.14 Lot is approximately 200 tonnes of asphalt concrete which is assessed as a unit for 
the purpose of payment and selected to represent work produced by essentially the 
same process and materials.  The final lot on a project may vary in mass from 101 t 
to 300 t. 

4100.1.2.1.15 Mean is the arithmetic average of the test results within a lot.   

4100.1.2.1.16 Moving Average is the arithmetic mean of 3 consecutive test results.  

4100.1.2.1.17 Profile Index (PrI) is the sum of the vertical deviations, in millimetres, outside the 5 
mm null band that a roadway deviates from a perfectly flat surface over a horizontal 
distance of 100 m.  The PrI categories are as follows: 

4100.1.2.1.17.1 Category I PrI applies to all blocks not identified below as Category II PrI. 

4100.1.2.1.17.2 Category II PrI applies to the following circumstances: 

4100.1.2.1.17.2.1 Curves with radius less than 600 m; 

4100.1.2.1.17.2.2 Blocks within 50 m of a bridge or railway crossing; 

4100.1.2.1.17.2.3 Single lift rehabilitation projects where the total thickness of 
asphalt concrete being placed is 50 mm or less, with the exception 
of profiled-milled sections; 
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4100.1.2.1.17.2.4 Areas where there is curb and gutter; and  

4100.1.2.1.17.2.5 The block at each construction limit. 
 

4100.1.2.1.18 Reclaimed Asphalt Concrete is asphalt concrete reclaimed from the roadway. 

4100.1.2.1.19 Reclaimed Asphalt Concrete Aggregate is the aggregate remaining after the asphalt 
has been extracted from the Reclaimed Asphalt Concrete. 

4100.1.2.1.20 Repair  

4100.1.2.1.20.1 Class I Repair is a corrective improvement that removes and replaces, or 
overlays the defective or damaged block(s) or lot(s) and restores the block(s) 
or lot(s) to the specified standard. 

4100.1.2.1.20.2 Class II Repair is a surface treatment that mends or corrects a structural 
defect to restore the surface to an acceptable standard (e.g. slurry seal). 

4100.1.2.1.20.3 Class III Repair is a surface treatment that mends or corrects a surface defect 
but does not restore the surface to an acceptable standard (e.g. flush coat). 

4100.1.2.1.20.4 Class IV Repair is a corrective improvement to the ride by reducing bump(s) 
and/or dip(s).  An acceptable Class IV repair is one which removes or 
reduces the bump(s) and/or dip(s) through a smooth transition to the 
surrounding asphalt concrete without impairing the functionality and/or 
structural characteristics in the area of the bump(s) and/or dip(s).    

4100.1.2.1.21 Segregated Area is an area 0.1 m2 or greater where the surface texture is either too 
stony or lacking in continuous matrix of asphalt, fine aggregate and coarse aggregate 
in relation to the surrounding acceptable asphalt concrete.  

4100.1.2.1.22 Segregation Severity  

4100.1.2.1.22.1 None means a completely uniform surface texture.  The matrix of asphalt 
and fine aggregate is in place between the coarse aggregate.  

4100.1.2.1.22.2 Minor means significantly more stone is visible than in the surrounding 
acceptable asphalt concrete, usually with a lack of continuous contact with 
the surrounding matrix. 

4100.1.2.1.22.3 Severe means areas that usually appear as very stony mix, with stone against 
stone, and may be missing matrix. 

4100.1.2.1.23 Smoothness means the surface profile of the asphalt concrete with the Profile Index 
(PrI) as the measured output.  Individual bumps and/or dips of 12 mm or less are 
considered a part of smoothness. 

4100.1.2.1.24 Surface Defects that are due to the Contractor’s operation shall include, but shall not 
be limited to the following: 

4100.1.2.1.24.1 Areas of segregation less than 0.1 m2; 
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4100.1.2.1.24.2 Areas containing excess or insufficient asphalt; 

4100.1.2.1.24.3 Areas of open texture;  

4100.1.2.1.24.4 Improper matching of longitudinal and transverse joints on final lift of 
asphalt concrete; 

4100.1.2.1.24.5 Roller marks on final lift of asphalt concrete;  

4100.1.2.1.24.6 Cracking or tearing;  

4100.1.2.1.24.7 Contamination by diesel, hydraulic fluids, detergent or other harmful 
products;  

4100.1.2.1.24.8 Foreign objects or materials that are detrimental to the asphalt concrete; and 

4100.1.2.1.24.9 Clay balls or oversized materials.  

 
4100.2          MATERIALS 
 
4100.2.1       Asphalt  
 
4100.2.1.1 The Department will supply and pay for the asphalt. 
 
4100.2.2      Aggregate 
 
4100.2.2.1 Virgin aggregate shall be composed of sound, hard and durable particles of sand, gravel and 

rock, free from injurious quantities of elongated, soft or flaky particles, shale, clay, loam, 
ironstone, coal and organic or other deleterious material.   

 
4100.2.3      Anti-Stripping Agents 
 
4100.2.3.1 The Department will supply and pay for the anti-stripping agents. 
 
 
4100.3      CONSTRUCTION 
 
4100.3.1      Department Owned or Controlled Aggregate Sources 
 
4100.3.1.1 The following shall apply to Department owned or controlled aggregate sources shown on the 

plans or as described in the Special Provisions: 
 

4100.3.1.1.1 Overburden shall be removed from material deposits in accordance with 
Specification 2260 For The Removal Of Overburden.  

4100.3.1.1.2 Rock passing a 610 mm square opening screen and larger than the maximum 
specified size shall be crushed and incorporated simultaneously throughout the 
crushing operation.  
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4100.3.1.1.3 Aggregate stockpiles shall be constructed in accordance with Specification 3600 For 

Stockpiling Aggregates. 

4100.3.2      Binder, Filler and Blender Sand 
 
4100.3.2.1 Filler and blender shall be provided in accordance with Specification 3400 For Binder, Filler 

And Blender Sand. 
 
4100.3.3      Anti-Stripping Agents 
 
4100.3.3.1 The Department will determine whether or not anti-stripping agent is required.  

4100.3.3.2 When the Department has determined that anti-stripping agent is required, the Engineer will 
determine if hydrated lime or liquid anti-stripping agent shall be used.  

4100.3.3.3 Hydrated Lime  

4100.3.3.3.1 When hydrated lime is used, the following shall apply: 

4100.3.3.3.1.1 The Contractor shall supply the equipment necessary to add the lime. 

4100.3.3.3.1.2 The hydrated lime shall be blended by a pugmill into the cold aggregate 
feed. 

4100.3.3.3.1.3 Sufficient water shall be added at the pugmill to ensure a minimum of 3% 
moisture content in the aggregate. 

4100.3.3.3.1.4 The amount of hydrated lime added shall be approximately 1% of the total 
dry aggregate by weight, or as designated by the Engineer, for the Job Mix 
Formula. 

4100.3.3.3.1.5 The Contractor shall ensure the procedures and equipment used for the 
addition of hydrated lime anti-stripping agent are adequate to ensure that the 
hydrated lime is added at a uniform consistent rate. 

4100.3.3.3.1.6 The Contractor shall maintain records containing bills of lading, estimated 
quantities on hand, estimated quantities used, and at the completion of the 
project, the estimated unused quantity.  The record of estimated usage shall 
be provided to the Engineer on a daily basis.  

4100.3.3.3.1.7 At the end of the project the bulk measurement of the hydrated lime used on 
the project shall not deviate by more than 25% from the specified percentage 
designated by the Job Mix Formula.  If the final amount of hydrated lime 
used on the project exceeds 125% of the specified percentage designated by 
the Job Mix Formula, the Department will deduct the cost of the hydrated 
lime used in excess of 125% from the Final Progressive Estimate.  If the 
final amount of hydrated lime used on the project is less than 75% of the 
specified percentage designated by the Job Mix Formula, the Contractor 
shall perform at his expense a Class I repair on the asphalt concrete in a 
manner acceptable to the Engineer. 
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4100.3.3.4 Liquid Anti-Stripping Agent: 

4100.3.3.4.1 When a liquid anti-stripping agent is used, the following shall apply: 

4100.3.3.4.1.1 The Contractor shall supply the equipment necessary to add a liquid anti-
stripping agent. 

4100.3.3.4.1.2 The addition of liquid anti-stripping agent shall be accomplished through the 
use of a liquid anti-strip injection system containing a positive displacement 
pump with a variable speed motor, a totalizing flow meter, a sampling valve, 
a system check valve, a system isolation valve and an inline check valve. 
The injector pump motor shall be regulated by a signal from the asphalt flow 
meter.   

4100.3.3.4.1.3 Liquid anti-stripping agent will be injected into the plant asphalt line just 
prior to entry into the drum mixer. 

4100.3.3.4.1.4 The system shall be capable of regulating the flow rate resulting in 
consistent flow rate of liquid anti-stripping agent. 

4100.3.3.4.1.5 The system shall be capable of re-circulating the liquid anti-stripping agent 
to the storage tank until the asphalt plant bypass valve is actuated. 

4100.3.3.4.1.6 Liquid anti-stripping agent shall be added at a rate of approximately 1.0% of 
the weight of liquid asphalt added, or as designated by the Engineer, for the 
Job Mix Formula. 

4100.3.3.4.1.7 The Contractor shall maintain records containing bills of lading, estimated 
quantities on hand, estimated quantities used, damaged barrels, and at the 
completion of the project, any estimated quantities of unused anti-stripping 
agent.  The Contractor shall provide the record of estimated usage to the 
Engineer on a daily basis.   

4100.3.3.4.1.8 At the end of the project the bulk measurement of the liquid anti-stripping 
agent used on the project shall not deviate by more than 10% from the 
specified percentage designated by the Job Mix Formula.  If the final 
amount of liquid anti-stripping agent used on the project exceeds 110% of 
the specified percentage designated by the Job Mix Formula, the 
Department will deduct the cost of the liquid anti-stripping agent used in 
excess of 110% from the Final Progressive Estimate.  If the final amount 
of liquid anti-stripping agent used on the project is less than 90% of the 
specified percentage designated by the Job Mix Formula, the Contractor 
shall perform at his expense a Class I repair on the asphalt concrete. 
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4100.3.3.4.1.9 The Contractor shall handle all barrels of liquid anti-stripping agent in such 
a manner that they can be returned to the supplier.  The full cost of any 
barrels damaged such that they cannot be returned to the supplier, or any 
environmental clean-up required, will be charged back to the Contractor, 
and deducted from the Final Progressive Estimate.   If the Contractor uses 
liquid anti-stripping in bulk, the full cost of any environmental clean-up 
required will be charged back to the Contractor and deducted from the Final 
Progressive Estimate. 

4100.3.4      Aggregate 
 
4100.3.4.1 The Contractor shall split the aggregate into 3 separate stockpiles in accordance with the 

following: 

4100.3.4.1.1 The natural fines stockpile shall be produced by screening the raw aggregate over a 
maximum 9.0 mm square opening screen or 5.0 mm slotted screen prior to crushing.  

4100.3.4.1.2 The aggregate retained on the screen shall be crushed and split into crushed coarse 
and crushed fine stockpiles. 

4100.3.4.1.3 The crushed coarse stockpile shall contain no more than 10% of the material passing 
the 5.0 mm square opening sieve. 

4100.3.4.1.4 The crushed fine stockpile shall contain no less than 90% of the material passing the 
5.0 mm square opening sieve. 

4100.3.4.1.5 The Contractor shall provide accurate measurements of quantities and percentages of 
aggregate being placed in each stockpile after producing 50% of the aggregate or     
10 000 t, whichever is greater; or when all the aggregate is produced if the total 
quantity is less than 10 000 t.  If the splits provided by the Contractor prove to be 
inaccurate and result in an aggregate shortage, securing additional equivalent 
aggregate shall be at the Contractor’s expense.   

4100.3.4.2 The crushed coarse, crushed fines, and natural fines stockpiles shall be mathematically 
recombined at the percentages provided by the Contractor.  If the resulting aggregate does not 
meet the requirements of Table 4100.3.T1, the Contractor shall be required to reject a fraction 
of the material in the natural fines stockpile in accordance with General Provision 1500.2.8.   

4100.3.4.3 If recycled asphalt concrete is designated in the contract, the following shall apply: 

4100.3.4.3.1 The reclaimed asphalt concrete shall not exceed 40 mm when measured in any 
direction before entering the plant.  

4100.3.4.3.2 The crushed coarse, crushed fines, natural fines and reclaimed asphalt concrete 
stockpiles shall be mathematically recombined at the percentages provided by the 
Contractor.  If the resulting aggregate does not meet the requirements of Table 
4100.3.T1, the Contractor shall be required to reject a fraction of the material in the 
natural fines stockpile in accordance with General Provision 1500.2.8.   
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4100.3.5      Asphalt Mix Design 
 
4100.3.5.1 The asphalt mix design will be established by the Engineer in accordance with the requirements 

for Marshall Mix Design (STP 204-10) within 10 calendar days after 50% of the aggregate has 
been produced or 10 000 t, whichever is greater, and provided that the Contractor has complied 
with Section 4100.3.4.1.5.  

4100.3.5.2 Further to Section 4100.3.4.1.5, if the Department is required to do an additional mix design 
because the splits provided by the Contractor prove to be inaccurate, the Contractor will be 
assessed the rate specified in the Special Provisions. 

4100.3.5.3 The asphalt mix design type will be specified in the Special Provisions.  The asphalt mix 
characteristics shall meet the requirements in Table 4100.3.T1.  
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TABLE 4100.3.T1 
 

ASPHALT CONCRETE MIX DESIGN TYPES AND CHARACTERISTICS 
Mix Design Type/ 

Design Factors -Mix Characteristics 
1 2 3 4 5 6 

Asphalt Type 150-200 A or 200-300 A 150-200 A or 200-300 A 
Marshall Blows 50 blows 75 blows 

Aggregate Type/Sieve Designation* 70 or 70 R 71 or 71 R 72 or 72 R 70 or 70 R 71 or 71 R 72 or 72 R 
   18.0 mm 100.0   100.0   
   16.0 mm 78.0 – 98.0 100.0  78.0-98.0 100.0  
   12.5 mm 68.0 – 92.0 78.0 – 98.0 100.0 68.0 – 92.0 78.0 – 98.0 100.0 
   9.0 mm 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 
   5.0 mm 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 
   2.0 mm 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 
   900 um 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 
   400 um 5.0 – 25.0 10.0 -- 27.0 10.0 -- 27.0 5.0 – 25.0 10.0 – 27.0 10.0 – 27.0 
   160 um 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 
   71 um 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 
Air Voids, % 3.0 – 5.0 
Air Voids (Field), % 4.0 – 9.0 
Deleterious Material, Maximum % ** 2.0 
Film Thickness, Minimum um 7.5  
Flow, mm 1.5 – 3.5  
Fracture, Minimum % *** 60.0 70.0 80.0 75.0 85.0 95.0 
Lightweight Aggregate, Maximum % 1.0 
Retained Stability, Minimum % 70.0 
Sand Equivalent, Minimum  45 
Stability, Minimum N 5500 7000 
Voids Filled, % 65.0 - 78.0 
V. M. A., % 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 

*A tolerance of 3% in the percent by weight retained on the maximum size sieve will be permitted providing 100% of the oversize passes the 22.4 mm sieve for 
Type 70 and Type 70 R aggregate, the 18.0 mm sieve for Type 71 and 71 R aggregate and the 16 mm sieve for Type 72 and 72 R aggregate.  
**Deleterious material includes all other injurious material other than lightweight pieces.  
** *The Fractured Face percentage will be calculated on the aggregate after combining all virgin aggregates and additives, excluding reclaim. 



August 2003    4100     12 of 33 

TABLE 4100.3.T1 continued 
 

ASPHALT CONCRETE MIX DESIGN TYPES AND CHARACTERISTICS 
Mix Design Type/ 

Design Factors - Mix Characteristics  
7 8 9 10 11 12 

Asphalt Type 300-400 A 300-400 A 
Marshall Blows 50 blows 75 blows 

Aggregate Type/Sieve Designation* 70 or 70 R 71 or 71 R 72 or 72 R 70 or 70 R 71 or 71 R 72 or 72 R 
   18.0 mm 100.0   100.0   
   16.0 mm 78.0 – 98.0 100.0  78.0-98.0 100.0  
   12.5 mm 68.0 – 92.0 78.0 – 98.0 100.0 68.0 – 92.0 78.0 – 98.0 100.0 
   9.0 mm 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 
   5.0 mm 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 
   2.0 mm 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 
   900 um 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 
   400 um 5.0 – 25.0 10.0 – 27.0 10.0 – 27.0 5.0 – 25.0 10.0 – 27.0 10.0 – 27.0 
   160 um 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 
   71 um 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 
Air Voids, % 3.0 – 5.0 
Air Voids (Field), % 4.0 – 9.0 
Deleterious Material, Maximum % ** 2.0 
Film Thickness, Minimum um 7.5 
Flow, mm 1.5 – 3.5  
Fracture, Minimum % *** 50.0 60.0 70.0 75.0 85.0 95.0 
Lightweight Aggregate, Maximum % 1.0 
Retained Stability, Minimum % 70.0 
Sand Equivalent, Minimum  45.0 
Stability, Minimum N 5500  7000  
Voids Filled, % 65.0 - 78.0 
V. M. A., % 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 

*A tolerance of 3% in the percent by weight retained on the maximum size sieve will be permitted providing 100% of the oversize passes the 22.4 mm sieve for 
Type 70 and Type 70 R aggregate, the 18.0 mm sieve for Type 71 and 71 R aggregate and the 16 mm sieve for Type 72 and 72 R aggregate.  
**Deleterious material includes all other injurious material other than lightweight pieces.  
** *The Fractured Face percentage will be calculated on the aggregate after combining all virgin aggregates and additives, excluding reclaim. 
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4100.3.6      Plant Requirements  
 
4100.3.6.1 A uniform mixture shall be produced in which all particles are thoroughly coated.  Aggregate 

particles shall not be coated with residue from fuel combustion.  The asphalt mix shall contain 
no more than 0.5% moisture by weight. 

4100.3.6.2 If reclaimed asphalt concrete is added, the following shall apply: 

4100.3.6.2.1 The plant shall contain equipment that will prevent the reclaimed asphalt concrete 
from coming into direct contact with the flame, thus minimizing oxidation of the 
asphalt in the reclaimed asphalt concrete. 

4100.3.6.2.2 The Contractor shall undertake all the necessary adjustments to ensure proper heat 
transfer and breakdown of the reclaimed asphalt concrete to form a homogeneous 
end product.   The plant shall be capable of heating the reclaimed asphalt concrete 
particles and blending them with virgin aggregate and any required asphalt to create 
a homogeneous mix at the plant discharge.   

4100.3.7      Plant Calibration and Operation 
 
4100.3.7.1 Plant Calibration: 

4100.3.7.1.1 The Contractor shall provide the Engineer with at least three calendar days advance 
notice of when he plans to do the plant calibration. 

4100.3.7.1.2 During plant calibration, the Engineer will assess the property variations of the 
asphalt mix produced during the calibration process against the asphalt mix design.  

4100.3.7.1.3 If the asphalt mix meets the properties and/or characteristics as shown in Table 
4100.3.T1, the Contractor may commence hauling to the road upon receiving written 
approval from the Engineer. 

4100.3.7.1.4 The asphalt mix will be rejected if the requirements of Table 4100.3.T1 are not met, 
and no asphalt mix shall be hauled to the road.  The Engineer will provide a 
modified or new asphalt mix design. 

4100.3.7.1.5 After 24 hours of asphalt mix production, if the asphalt mix properties are consistent 
and meet all specified requirements, the Engineer will approve the Asphalt Mix 
Formula as the Job Mix Formula. 

4100.3.7.2 Plant Operation 

4100.3.7.2.1 For the initial 24 hours of plant production at each plant set-up, the asphalt added 
shall not vary by more than 0.5% from the design asphalt content.  Full-scale plant 
production shall not commence until the percentage of asphalt added to trial batches 
of asphalt mix complies with the foregoing requirement. 

4100.3.7.2.2 After the initial 24 hours of production, the Contractor shall cease operations if the 
moving average of asphalt added varies by more than 0.3% from the Job Mix 
Formula. 
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4100.3.7.2.3 After the Job Mix Formula aggregate gradation has been established, the following 
shall apply: 

4100.3.7.2.3.1 The Contractor shall cease operations if the moving average for any sieve 
does not comply with the specified requirements listed below: 

 TABLE 4100.3.T2 
 

MAXIMUM PERMISSIBLE SIEVE VARIATION  
                     Maximum Permissible Variation from the Job Mix Formula 

Sieve 
Designation 

Percent By Weight Passing Canadian Metric Sieve Series 

16.0 mm ±5.0 
12.5 mm ±5.0 
9.0 mm ±5.0 
5.0 mm ±5.0 
2.0 mm ±4.0 
900 um ±3.0 
400 um ±3.0 
160 um ±2.0 
  71 um ±1.5 

 
4100.3.7.2.3.2 Road operations shall not recommence until the specified requirements are 

met. 

4100.3.7.2.3.3 Upon re-commencement of operations, the specified requirements shall be 
met on each of the initial 2 tests. 

4100.3.7.2.3.4 Failure to cease operations shall subject all subsequent materials to the 
requirements of General Provision 1400-7 (Unacceptable and Unauthorized 
Work). 

4100.3.7.2.4 The Contractor shall immediately shut down the plant when: 

4100.3.7.2.4.1 The stack emissions temperature exceeds the asphalt mix temperature at the 
mixer discharge by more than 20°C or; 

4100.3.7.2.4.2 The temperatures exceed the limits outlined in the following table: 

 TABLE 4100.3.T3 
 

 TEMPERATURE LIMITS 
Degrees Celsius Grade of 

Asphalt Maximum Temperature 
of Dry Aggregate 

Asphalt Storage 
Temperature 

Asphalt Mix Temperature at 
Mixer Discharge 

150-200A 160 120-175 135-155 
200-300A 160 120-175 130-150 
300-400A 150 114-175 120-140 
400-500A 140 110-175 110-130 
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4100.3.7.2.5 All material produced subsequent to the occurrence of an event specified in Section 
4100.3.7.2.4 will be deemed to be unacceptable material for the purposes of General 
Provision 1400-7 (Unacceptable And Unauthorized Work). 

4100.3.7.2.6 Plant operations shall not recommence until the temperature limits in Section 
4100.3.7.2.4 are met. 

4100.3.7.2.7 The Contractor shall dispose of any rejected asphalt mix or asphalt concrete in a 
manner that is acceptable by the Engineer.  

4100.3.8      Delivering to the Road 
 
4100.3.8.1 Truck boxes shall be clean and free from accumulations of asphalt mix and foreign materials.  

Excess truck box lubricants such as light oil, detergent, lime solutions, gasoline, kerosene, 
diesel or other similar products shall not be allowed to contaminate the asphalt mix, and shall be 
disposed of in an environmentally acceptable manner. 

4100.3.8.2 Every truck used to transport the asphalt mix shall be equipped with a tarpaulin which is 
waterproof and can be securely fastened, when required, to protect the asphalt mix from 
precipitation and excessive heat loss.  

4100.3.8.3 Prior to unloading into the paver, the temperature at a depth of 40 mm below the surface of the 
asphalt mix in the truck box shall not be less than 110°C. 

4100.3.8.4 Trucks shall be turned around only at approaches. 

4100.3.9      Pavers 
 
4100.3.9.1 Pavers shall be self-propelled units capable of spreading and finishing the asphalt concrete to 

the specified typical cross section and thickness shown on the paving plans.  For traffic lanes, 
pavers shall be operated using the following: 

4100.3.9.1.1 Automatic screed controls, for the control of longitudinal and transverse slope and 
joint matching.  The automatic control device shall be capable of being operated 
from either side of the paver. 

4100.3.9.1.2 Vibrating screed 

4100.3.10      Spreading 
 
4100.3.10.1 If designated by the Engineer, a tack coat shall be applied in accordance with Specification 

4000 For Asphalt Prime, Tack and Flush Coat. 

4100.3.10.2 Asphalt mix shall be spread on dry, clean, and unfrozen surfaces. 

4100.3.10.3 Asphalt concrete shall be placed in accordance with the following temperature limitations: 

4100.3.10.3.1 Paving may begin, for other than the final lift, when the temperature is 0°C provided 
the temperature is forecast, by Environment Canada, for the closest location to the 
project, to reach at least 5°C that day.  
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4100.3.10.3.2 The final lift of asphalt concrete shall not be placed if: 

4100.3.10.3.2.1 The atmospheric temperature is less than 5°C; or  

4100.3.10.3.2.2 The surface temperature is less than 7°C.  

4100.3.10.4 The minimum and maximum thickness of a compacted lift of asphalt concrete shall meet the 
following requirements:  

TABLE 4100.3.T4 
  

MINIMUM AND MAXIMUM LIFT THICKNESS 
Type 70 or 70 R  Aggregate Type 71 or 71 R Aggregate Type 72 or 72 R Aggregate  

Lift Minimum 
Thickness 

Maximum 
Thickness 

Minimum 
Thickness 

Maximum 
Thickness 

Minimum 
Thickness 

Maximum 
Thickness 

Top 40 mm 60 mm 35 mm 50 mm 30 mm 50 mm 
Lower 30 mm 60 mm 30 mm 50 mm 25 mm 50 mm 

 
4100.3.10.5 The following clause shall apply only when shimming and levelling are specified in the 

Special Provisions as being applicable to the Contract.  

4100.3.10.5.1 The Contractor shall shim and level any pavement depressions designated by the 
Engineer.  The use of a motor grader and hand raking will be permitted. 

4100.3.10.5.2 All work involved with shimming and levelling will be paid for at the contract unit 
bid price(s) where applicable. 

4100.3.10.5.3 The Contractor shall complete all shimming and levelling operations such that the 
material has cooled sufficiently before the placement of asphalt concrete.   

4100.3.10.6 Longitudinal joints shall not be permitted in the lane.  Longitudinal joints shall be vertical butt 
type, well bonded and sealed, and finished to provide a continuous, smooth profile across the 
joint. 

4100.3.10.7 The asphalt mix temperature in the paver shall not be less than 110°C.   

4100.3.10.8 Contact faces of curbs, gutters, manholes, and sidewalks shall be coated with asphalt using a 
hand applicator before placing the asphalt mix. 

4100.3.10.9 When paving is discontinued on the roadway, the asphalt concrete shall be temporarily 
feathered to a slope of 10 horizontal to 1 vertical.  When paving is resumed, the transverse 
joint shall be straight and have a vertical face when the taper is removed. 

4100.3.10.10 Asphalt mix shall not be placed or allowed to fall on previously laid top lift asphalt concrete 
or the existing asphalt concrete. 

4100.3.10.11 Transverse construction joints from one lift to the next shall be separated by at least 2 m. 

4100.3.10.12 Road intersections and approaches shall be paved in accordance with the plans or as directed 
by the Engineer. 
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4100.3.10.13 If designated by the Engineer, a flush coat shall be applied in accordance with Specification 
4000 For Asphalt Prime, Tack and Flush Coat. 

4100.3.11      Compacting     
 
4100.3.11.1 At the beginning of the work, the Contractor shall establish a rolling pattern for achieving the 

Specified Marshall Density.  The rolling pattern strip shall comply with the following: 

4100.3.11.1.1 The rolling pattern strip shall have a length of at least 250 m and shall be of the same 
thickness as the lift it represents. 

4100.3.11.1.2 The material used shall conform to the requirements of the asphalt concrete stated in 
the contract or as specified by the Engineer.   

4100.3.11.1.3 The Engineer and/or the Contractor at any time may order the construction of a new 
rolling pattern strip if there are reasons to indicate that the paving operation, the mix 
design or lift thickness have been altered. 

4100.3.11.1.4 Compaction shall commence immediately and shall be completed before the 
temperature of the asphalt concrete falls below 55°C for 150-200 A and 200-300 A 
asphalt concrete mixes, and 40°C for 300-400 A and 400-500 A asphalt concrete 
mixes.  

4100.3.11.1.5 Compaction shall continue until the Specified Marshall Density is achieved or until 
no appreciable increase in the Field Density can be achieved, even with the use of 
fully ballasted pneumatic tired rollers with a minimum tire pressure of 620 kPa and 
having the tire size and wheel load indicated in the table below: 

               TABLE 4100.3.T5 
 

                                          ROLLER TIRE SIZE AND MINIMUM LOAD 
 

Tire Size 
(mm) 

Minimum Load 
Per Tire 

(kg) 
190.5 x 381.0 950 
228.5 x 508.0 1 300 
279.4 x 508.0 1 900 

 
4100.3.11.1.6 The speed of steel rollers shall not exceed 5 km/h and the speed of pneumatic rollers 

shall not exceed 8 km/h. 

4100.3.11.1.7 The rolling pattern strip, if accepted, shall remain in place and shall become part of 
the completed work. 

4100.3.11.2 If the Specified Marshall Density is not achieved, then the value of the Field Density achieved 
after complying with Section 4100.3.11.1 will be used as the Target Density.  Job Mix 
Formula Densities will continue to be taken, and should change occur in Field Density, lift 
thickness, or the lane being paved, the Engineer may direct that the Specified Marshall 
Density control procedure be re-established.   
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4100.3.11.3 Each lift of asphalt concrete shall be compacted to the Specified Marshall Density established 
for the lot in accordance with the following: 

4100.3.11.3.1 The Specified Marshall Density for the lot will be established using a 3-point 
moving average. 

4100.3.11.3.2 When a new moving average is initiated, it will include the entire lot where the 
sample is taken and will apply to subsequent lots until the next 3-point moving 
average is established. 

4100.3.11.3.3 A new moving average will be initiated for each new asphalt mix design.  

4100.3.11.4 Longitudinal joints shall be rolled directly behind the paver. 

4100.3.11.5 All asphalt mix shall be thoroughly compacted, and after final rolling, the finished surface of 
the mat shall be free from segregation, waves, hairline cracks, and other obvious defects. 

4100.3.11.6 Traffic shall not be allowed to travel on the finished surface until the surface has cooled to a 
temperature as to ensure that no deformation or other defects to the surface will occur. 

 
4100.4        SAMPLING AND TESTING 
 
4100.4.1      General 
 
4100.4.1.1 The failure of the Engineer to provide test results within the time provided in this specification 

shall not relieve the Contractor of his obligation to remedy any defect, but the Department will 
be obligated to reimburse the Contractor for any additional costs incurred by the Contractor to 
remedy the defect, if the additional costs are attributable to the delay in receiving results. 

4100.4.2      Acceptance Testing 
 
4100.4.2.1 General  

4100.4.2.1.1 Within this specification, certain requirements, limits and tolerances are specified 
regarding the quality of materials and workmanship to be supplied.  Compliance 
with these requirements, where so specified, will be judged by testing as described in 
this section.  These tests cannot be disputed on the grounds of statistical theory or a 
specified or implied Contractor's risk. 

4100.4.2.1.2 The results of acceptance testing for Field Density, smoothness, individual bumps 
and dips, segregation and surface defects will be used for acceptance, rejection and 
pay adjustments for the block or lot. 

4100.4.2.1.3 Initial acceptance testing will be performed free of cost to the Contractor.  

4100.4.2.1.4 If the remedial work by the Contractor on a rejected block or lot involves a repair of 
the asphalt concrete in the block or lot, all test results from acceptance testing 
performed on the rejected block or lot prior to the remedial work will be discarded 
and new sampling and acceptance testing will be performed in accordance with 
Section 4100.4.2.2. 
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4100.4.2.2 Sampling and acceptance testing will be in accordance with the following: 

4100.4.2.2.1 For Field Density: 

4100.4.2.2.1.1 The Engineer will develop a correlation between the results of the nuclear 
gauge and the results of the asphalt concrete cores obtained from the 
compacted lift of asphalt concrete.  The density results obtained from the 
cores will be used to correct the Field Density results obtained from the 
nuclear gauge. 

4100.4.2.2.1.2 Testing will be conducted prior to the placement of the next lift of asphalt 
concrete. 

4100.4.2.2.1.3 Upon notification from the Contractor that a lot has been inspected and is 
ready for acceptance testing, the Engineer will locate 3 test sites in the lot in 
accordance with the requirements for Sampling Location By Random 
Method (STP 107). 

4100.4.2.2.1.4 The Engineer will measure the Field Density at 3 test sites for each lot in 
accordance with the requirements for Density-In-Place By Nuclear Gauge 
(STP 204-6). 

4100.4.2.2.1.5 The Engineer will provide the Contractor with a copy of the results of 
acceptance tests within 2 calendar days of receiving notification from the 
Contractor that the lot is ready for acceptance testing.  

4100.4.2.2.1.6 If the acceptance test results on a lot indicate a penalty for Field Density, the 
Contractor will be allowed one opportunity to re-roll the lot.  The random 
sampling procedure for re-testing will exclude areas falling within traffic 
wheel paths.  

4100.4.2.2.2 For smoothness and individual bumps and dips: 

4100.4.2.2.2.1 The surface of the blocks will be profiled by the Engineer in accordance 
with the standard test procedures. 

4100.4.2.2.2.2 If a block is located within a rejected lot, the surface of the block will not be 
profiled until the lot has been remedied.  

4100.4.2.2.2.3 The Engineer will provide the Contractor with a copy of the results of 
acceptance tests for smoothness and individual bumps and dips within 12 
calendar days of the placement of the asphalt concrete. 

4100.4.2.2.2.4 When all the acceptance tests for a block are completed, the Engineer will 
advise the Contractor as to the acceptability of the block with respect to 
smoothness and individual bumps and dips. 

4100.4.2.2.3 For segregation: 

4100.4.2.2.3.1 Each lane-km, including the shoulder, will be inspected for areas of 
segregation. 
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4100.4.2.2.3.2 After receiving notification from the Contractor that the asphalt concrete is 
ready for acceptance testing, the Engineer will provide the Contractor with 
the locations of the visually identified segregation in accordance with the 
following: 

4100.4.2.2.3.2.1 Within 12 calendar days during the course of the construction; and  

4100.4.2.2.3.2.2 Within 4 calendar days after the completion of all the asphalt concrete. 

4100.4.2.2.3.3 A segregated area will be categorized by the worst condition prevalent for 
50% or more of the length of the segregated area. 

4100.4.2.2.3.4 If the worst condition in a segregated area is not prevalent for at least 50% 
of the length of the area, then the area will be measured in relation to the 
length of minor and severe segregation. 

4100.4.2.2.4 For surface defects: 

4100.4.2.2.4.1 Each lane-km, including the shoulder, will be inspected for surface defects. 

4100.4.2.2.4.2 After receiving notification from the Contractor that the asphalt concrete is 
ready for acceptance testing, the Engineer will provide the Contractor with 
the locations of the visually identified surface defects in accordance with the 
following: 

4100.4.2.2.4.2.1 Within 12 calendar days during the course of the construction; and  

4100.4.2.2.4.2.2 Within 4 calendar days after the completion of all the asphalt concrete. 

4100.4.3      Exclusions to Random Sampling 
 
4100.4.3.1 Random sampling methods will not apply to the following: 

4100.4.3.1.1 Smoothness; 

4100.4.3.1.2 Small areas such as approaches, tapers, areas of handwork and gores; 

4100.4.3.1.3 Areas of visually identified segregation; and 

4100.4.3.1.4 Areas of surface defect repair. 

4100.4.4      Appeal of Acceptance Test Results and Appeal Testing  
 
4100.4.4.1 General 

4100.4.4.1.1 The Contractor cannot appeal test results that are within the full or bonus payment 
range.  

4100.4.4.1.2 The Engineer will provide the Contractor with a copy of the results of appeal tests 
within 6 calendar days of delivery of the samples. 
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4100.4.4.1.3 Appeal testing will be performed by the Department, and the new results shall be 
binding on the Contractor and the Department. 

4100.4.4.1.4 If the appeal testing does not result in a decrease of the pay adjustments, all testing 
costs incurred during the appeal procedures shall be paid by the Contractor.  The rate 
for Department testing will be as designated in the Special Provisions. 

4100.4.4.1.5 If the Engineer determines that certain test results are faulty due to testing equipment 
malfunction, improper testing procedures or calculations, re-testing will be 
performed at the expense of the Department. 

4100.4.4.1.6 In the case of an appeal, the Department will not be responsible for any delays 
including but not limited to Contractor’s downtime, or other costs as a result of 
awaiting the receipt of the appeal test results, or due to the nature and values of the 
appeal test results.  

4100.4.4.2 Appeal of the acceptance test results shall be in accordance with the following: 

4100.4.4.2.1 For Field Density: 

4100.4.4.2.1.1 Within 2 calendar days of receipt of the acceptance test results for a lot, the 
Contractor may appeal the acceptance test results by requesting appeal tests.  
The following procedures shall apply: 

4100.4.4.2.1.1.1 The Engineer will locate 2 appeal test sites in the lot in accordance 
with the requirements for Sampling Location By Random Method 
(STP 107). 

4100.4.4.2.1.1.2 The Engineer will measure the Field Density at each appeal test 
site and in the vicinity of the original 3 acceptance test sites in 
accordance with the requirements for Density-In-Place By Nuclear 
Gauge (STP 204-6). 

4100.4.4.2.1.1.3 The mean of the test results from the 5 referee sites will be used 
for the purpose of acceptance, rejection and determination of pay 
adjustments. 

4100.4.4.2.2 For smoothness and individual bumps and dips:  

4100.4.4.2.2.1 Within 2 calendar days of receipt of the acceptance test results for a block, 
the Contractor may appeal the test results by requesting appeal tests. 

4100.4.4.2.2.2 The Engineer will re-test the entire block for smoothness and individual 
bumps and dips, if either is under appeal.  

4100.4.4.2.3 For segregation:  

4100.4.4.2.3.1 Within 6 calendar days of receipt of the locations of the visually identified 
segregation, the Contractor may appeal the acceptance test results by 
requesting appeal tests.  
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4100.4.4.2.3.2 The Engineer will obtain a core sample at a location that is representative of 
the area being considered.  The core sample will be obtained in accordance 
with the requirements for Asphalt Concrete Samples Obtained By Coring 
(STP 204-5).   

4100.4.4.2.3.3 The Engineer will determine the Field Density, asphalt content and the 
aggregate gradation of the sample. 

4100.4.4.2.3.4 The area will be considered non-segregated if the aggregate gradation 
complies with requirements specified in section 4100.3.7.2.3. 

4100.4.4.2.3.5 If the aggregate gradation does not comply with the requirements specified 
in section 4100.3.7.2.3: 

4100.4.4.2.3.5.1 The area will be considered minor segregation if the test results 
indicate the Field Density of the asphalt concrete meets or exceeds 
94% of the Marshall Density established for the Job Mix Formula 
or Asphalt Mix Formula, and the asphalt content deviates by not 
more than 0.6% from the asphalt content approved for the Job Mix 
Formula or Asphalt Mix Formula. 

4100.4.4.2.3.5.2 The area will be considered severe segregation if the conditions in 
section 4100.4.4.2.3.5.1 are not met. 

 
4100.5         ACCEPTANCE, REJECTION AND REPAIRS 
 
4100.5.1      General 
 
4100.5.1.1 The Contractor shall provide a finished product conforming in quality and accuracy of detail to 

the dimensional and tolerance requirements of the specifications and drawings.  Where no 
tolerances are specified, the standard of workmanship shall be in accordance with normally 
accepted good practice. 

4100.5.2      Rejection 
 
4100.5.2.1 The block or lot will be rejected as unacceptable work if: 

4100.5.2.1.1 The Field Density for the lot is outside the acceptance limits outlined in section 
4100.7.2.1.1. 

4100.5.2.1.2 The PrI for the Block is outside the acceptance limits outlined in section 
4100.7.2.1.2. 

4100.5.2.1.3 Any individual bumps and/or dips exceed 12 mm. 

4100.5.2.2 Areas of segregation and surface defects will be considered unacceptable work until the areas 
are repaired and accepted by the Engineer. 
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4100.5.3      Repairs 
 
4100.5.3.1 General 

4100.5.3.1.1 The Contractor shall not undertake any repair on any defective work prior to 
notifying the Engineer.  Any areas repaired prior to obtaining the Engineer’s 
approval will not be considered for payment. 

4100.5.3.1.2 Work on any block or lot which has been rejected shall be remedied within 30 
calendar days of receipt of the acceptance test results. 

4100.5.3.1.3 All remedial work shall be performed at the Contractor's expense, including the cost 
of materials. 

4100.5.3.1.4 The Contractor shall pay the cost of all re-testing performed following the 
remedying of work in any block or lot that has been rejected. The rate for 
Department testing will be as designated in the Special Provisions. 

4100.5.3.1.5 Repairs shall be subject to the approval of the Engineer.  

4100.5.3.1.6 Alternate repair methods proposed by the Contractor shall be subject to approval of 
the Engineer.  The nature of the deficiencies shall be taken into account in the 
consideration of the method of repair. 

4100.5.3.1.7 Acceptable remedial measures to a rejected block or lot, or areas within a block or 
lot are as follows: 

4100.5.3.1.7.1 A Class I repair either overlays or removes and replaces the asphalt 
concrete. 

4100.5.3.1.7.1.1 If an overlay is used as the remedial measure, the following shall 
apply: 

4100.5.3.1.7.1.1.1 A tack coat shall be applied in accordance with Specification 
4000 For Asphalt Prime, Tack and Flush Coat unless 
otherwise directed by the Engineer. 

4100.5.3.1.7.1.1.2 The minimum overlay thickness shall be as specified in Table 
4100.3.T4 for top lift.  

4100.5.3.1.7.1.1.3 Adjacent lanes and shoulders shall be overlaid to the same 
thickness and length. 

4100.5.3.1.7.1.1.4 On all lifts of asphalt concrete below the final lift, the overlay 
shall be completed prior to the next lift being placed. 

4100.5.3.1.7.1.2 If a removal and replace operation is used as the remedial 
measure, the following shall apply: 

4100.5.3.1.7.1.2.1 The work shall be performed in accordance with 
Specification 4105 For Reclaiming Asphalt Concrete.  
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4100.5.3.1.7.1.2.2 The asphalt concrete shall be removed by cold milling to a 
minimum depth as specified in Table 4100.3.T4 for the lift 
being removed. 

4100.5.3.1.7.1.2.3 A tack coat in accordance with Specification 4000 For 
Asphalt Prime, Tack and Flush Coat, unless otherwise 
directed by the Engineer, shall be applied to the milled 
surface. 

4100.5.3.1.7.1.2.4 The asphalt concrete material removed by the milling 
operation shall be the property of the Contractor. 

4100.5.3.1.7.1.2.5 The asphalt concrete used for back-filling the milled area 
shall be subject to the same specifications as the original 
pavement.  

4100.5.3.1.7.2 A Class II repair is typically either the placing of a slurry seal on the entire 
block or lot, or the placing of a spot slurry seal patch or patches within the 
block or lot. 

4100.5.3.1.7.2.1 For slurry seals or slurry seal patches, the following shall apply: 

4100.5.3.1.7.2.1.1 The seal shall be a mixture of a dry, non- plastic sand, an 
emulsified asphalt SS-1 (slurry), potable water, and, if 
needed, acceptable additives such as Portland Cement, and 
Carbon Black, for colour. 

4100.5.3.1.7.2.1.2 The gradation of the sand shall be as follows:   

TABLE 4100.3.T6 
 

                                                                  SLURRY SEAL SAND GRADATION 
Sieve Designation Percent by Weight Passing 

Canadian Metric Sieve Series 
900 um 100.0 
400 um 70.0 – 95.0 
160 um 60.0 – 80.0 
71 um 20.0 – 42.0 

Plasticity Index Non Plastic 
 

4100.5.3.1.7.2.1.3 The mix proportions for a 1 000 litre batch of seal shall be as 
follows: 

4100.5.3.1.7.2.1.3.1 360 litres of SS-1 (slurry); 
 

4100.5.3.1.7.2.1.3.2 270 litres of potable water; and 
 

4100.5.3.1.7.2.1.3.3 850 kg of dry, non-plastic sand.  
 

4100.5.3.1.7.2.1.4 The Contractor shall add the water to the emulsified asphalt 
followed by the addition of the sand. 
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4100.5.3.1.7.2.1.5 The Contractor shall thoroughly mix the seal.  If a mineral 
filler is used, it shall be blended into the mixture.  A 
minimum amount of additional water may be added to obtain 
a fluid, homogeneous mixture.  

4100.5.3.1.7.2.1.6 If a tack coat is required, the same asphalt chosen for the seal 
binder shall be used.  The tack coat shall be applied in 
accordance with Specification 4000 For Asphalt Prime, Tack 
And Flush Coat, unless otherwise directed by the Engineer.  

4100.5.3.1.7.2.1.7 The seal shall be neat and square; and uniform and 
homogeneous with no uncovered areas, ridges or loose 
aggregate. 

4100.5.3.1.7.2.1.8 Hand or mechanical squeegees may be used to spread the 
seal.  

4100.5.3.1.7.2.1.9 The completed seal shall be kept free of all traffic until it has 
cured sufficiently to prevent pickup of aggregate particles. 

4100.5.3.1.7.2.1.10 Any tests performed by the Engineer on the seal will be 
quality assurance tests and will not be considered as quality 
control tests.   

4100.5.3.1.7.3 A Class III repair is typically a flush coat on the entire block or lot, or the 
placing of a spot flush coat(s) within the block or lot. 

4100.5.3.1.7.3.1 A flush coat or spot flush coat shall be applied in accordance with 
Specification 4000 For Asphalt Prime, Tack and Flush Coat, 
unless otherwise directed by the Engineer. 

4100.5.3.1.7.4 A Class IV repair is typically either a re-rolling operation to remove or 
reduce the bump(s) or a shim operation to remove or reduce dip(s).  Other 
methods of Class IV repairs proposed by the Contractor shall be subject to 
the approval of the Engineer.  

4100.5.3.1.7.4.1 For repairs to a bump(s), the following shall apply: 

4100.5.3.1.7.4.1.1 The repair procedure shall not cause damage to the asphalt 
concrete such as, but not limited to, excessive crushing, 
pulverizing or displacing the asphalt concrete or its surface. 

4100.5.3.1.7.4.1.2 The area repaired shall have a smooth transition to the 
surrounding pavement without impairing the functionality 
and/or structural characteristics of the service life of the area. 
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4100.5.3.1.7.4.2 For repairs to a dip(s), the following shall apply: 

4100.5.3.1.7.4.2.1 If shimming is used, the area shimmed shall have a smooth 
transition to the surrounding pavement.  The shim shall have 
sufficient thickness and be thoroughly compacted to prevent 
ravel of the shimmed area.  

4100.5.3.1.7.4.2.2 If a tack coat is required, the tack coat shall be applied in 
accordance with Specification 4000 For Asphalt Prime, Tack 
and Flush Coat, unless otherwise directed by the Engineer. 

4100.5.3.2 Repairs shall be in accordance with the following: 

4100.5.3.2.1 For Field Density: 

4100.5.3.2.1.1 If after re-rolling, the Field Density of a lot remains outside the acceptance 
limit, the Contractor shall perform a Class I repair.  

4100.5.3.2.1.2 If the area(s) requiring repairs appears to be isolated: 

4100.5.3.2.1.2.1 The Engineer may identify the area(s) through additional testing. 

4100.5.3.2.1.2.2 The Contractor shall perform a Class I repair for only the portion 
of the lot requiring repairs. 

4100.5.3.2.1.2.3 If the isolated repair area continues into an adjacent lot, which is 
deemed acceptable through acceptance testing, that portion of the 
adjacent lot shall be repaired along with the portion of the 
unacceptable lot. 

4100.5.3.2.2 For smoothness:  

4100.5.3.2.2.1 If the acceptance test results on a block indicate a pay adjustment for 
smoothness, additional work to improve the smoothness will not be allowed 
except the Contractor will be allowed to perform a Class I or Class IV repair 
on individual bumps and dips that exceed 12 mm.   

4100.5.3.2.2.2 If the smoothness of the final lift of asphalt concrete of a block is outside the 
acceptance limit outlined in Table 4100.7.T9, the block shall be repaired by 
a Class I repair.   

4100.5.3.2.3 For individual bumps and dips: 

4100.5.3.2.3.1 Individual bumps and dips that exceed 12 mm in the vertical direction shall 
be repaired by a Class I or Class IV repair.  

4100.5.3.2.3.2 Work to repair individual bumps and dips ≤ 12 mm will not be permitted.  
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4100.5.3.2.4 For segregation:  

4100.5.3.2.4.1 The Contractor shall repair all segregated areas, except for minor 
segregation on lower lifts, but including segregated areas with nil pay 
adjustment.  These repairs will not affect the initial pay adjustments assessed 
in accordance with Tables 4100.7.T10 and 4100.7.T11 with the exception of 
a Class I repair.   

4100.5.3.2.4.2 Severe segregation on lower lifts of asphalt concrete shall be repaired by a 
Class I repair. 

4100.5.3.2.4.3 Segregated areas on the final lift of asphalt concrete shall be repaired in 
accordance with the following: 

4100.5.3.2.4.3.1 Minor segregation on the lane or shoulder shall be repaired by a 
Class II repair.  If the minor segregation is more than one half the 
lane width or is across the centre of the lane, the full width shall be 
repaired. 

4100.5.3.2.4.3.2 Severe segregation:  

4100.5.3.2.4.3.2.1 Individual areas less than 100 m in length shall be repaired 
with a Class II repair slurry seal patch over the full lane or 
shoulder width. 

4100.5.3.2.4.3.2.2 Individual areas 100 m or greater in length shall be repaired 
over the full lane or shoulder by a Class II repair slurry seal 
or by a remove and replace Class I repair.  

4100.5.3.2.5 For surface defects:  

4100.5.3.2.5.1 On all lifts of asphalt concrete, surface defects shall be repaired with a Class 
I to Class IV repair, in a manner that is acceptable to the Engineer.  

4100.5.3.3 Payment options in lieu of repairs: 

4100.5.3.3.1 For smoothness and individual bumps and/or dips, the following shall apply, at the 
discretion of the Engineer, for the final lift of asphalt concrete in a block: 

4100.5.3.3.1.1 If the Category I PrI is ≤  23 or the Category II PrI is ≤  28, and individual 
bumps and/or dips exceed 12 mm, a $2,000 penalty per bump and/or dip 
plus the adjusted PrI pay adjustment may apply, to a maximum of $6,000. 

4100.5.3.3.1.2 If the Category I PrI is > 23 or the Category II PrI is > 28, and no individual 
bumps and/or dips exceed 12 mm, a $6,000 penalty may apply. 

4100.5.3.3.1.3 If the Category I PrI is > 23 or the Category II PrI is > 28, and individual 
bumps and/or dips exceed 12 mm: 

4100.5.3.3.1.3.1 A $6,000 penalty may apply if the adjusted PrI for the Category I 
PrI is > 23 or the Category II PrI is  > 28. 
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4100.5.3.3.1.3.2 A $2,000 penalty per bump and/or dip plus the adjusted PrI pay 
adjustment may apply, if the adjusted PrI for the Category I PrI is 
≤  23 or the Category II PrI is ≤  28. 

4100.5.3.3.2 For segregation and surface defects requiring a Class II repair, the Contractor may, 
subject to the discretion of the Engineer, be charged a fee as shown in the Special 
Provisions to compensate the Department for having others make the repairs at a 
later date. 

 
4100.6         MEASUREMENT 
 
4100.6.1      Asphalt Concrete 
 
4100.6.1.1 Asphalt concrete will be measured in tonnes. 

 
4100.7          PAYMENT 
 
4100.7.1      General  
 
4100.7.1.1 Payment for Asphalt Concrete will be at the contract unit price per tonne with pay adjustments 

for Field Density, smoothness, severity of segregation, segregation frequency and final surface 
condition. 

4100.7.1.2 The contract unit price will be full compensation for completing the work except for those 
activities for which specific provision for payment is made in this section. 

4100.7.1.3 If it is stated in the Special Provisions that anti-stripping agent is required, the addition of 
hydrated lime or liquid anti-stripping agent shall be a subsidiary obligation of the Contractor.  If 
it is determined during the contract that anti-stripping agent is required, the Contractor will be 
paid at the rate specified in the Special Provisions.   

4100.7.1.4 If the shoulder is laid separately from the main lane, the pay adjustments for Field Density for 
asphalt concrete on the shoulder will be at 50% of the regular rates specified in Tables 
4100.7.T7 or 4100.7.T8.   

4100.7.1.5 Segregation and surface defects on the shoulder will be excluded from pay adjustments for 
segregation severity, segregation frequency and final surface condition.  The Contractor shall 
repair segregation and surface defects on the shoulder in accordance with section 4100.5.3.  

4100.7.1.6 If the contract includes a bid item for: 

4100.7.1.6.1 Hauling Asphalt Concrete, payment will be made in accordance with Specification 
2405 For Hauling On The Basis Of The Kilometre. 

4100.7.1.6.2 Reclaimed Asphalt Concrete, payment will be made in accordance with 
Specification 4105 For Reclaiming Asphalt Concrete. 

4100.7.1.6.3 Hauling Reclaimed Asphalt Concrete, payment will be made in accordance with 
Specification 2405 For Hauling On The Basis Of The Kilometre. 
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4100.7.1.6.4 Filler And Blender, payment will be made in accordance with Specification 3400 
For Binder, Filler And Blender Sand. 

4100.7.1.6.5 Hauling Filler And Blender, payment will be made in accordance with Specification 
2405 For Hauling On The Basis Of The Kilometre. 

4100.7.1.6.6 Tack Coat And Flush Coat, payment will be made in accordance with Specification 
4000 For Asphalt Prime, Tack and Flush Coat. 

4100.7.1.7 The rate the Department will pay for rejecting aggregate in excess of 10%, or for rejecting 
aggregate to improve the quality of the asphalt mix design, will be as designated in the Special 
Provisions of the contract.  

4100.7.1.8 The Contractor will be charged at cost for the value of the asphalt and other additives in any 
asphalt mix that is rejected or wasted, in accordance with the following: 

4100.7.1.8.1 The quantity of material rejected or wasted will be determined by the Engineer. 

4100.7.1.8.2 The Contractor will not be charged for rejected or wasted material if it has been 
incorporated back into the work in a manner acceptable to the Engineer. 

4100.7.1.8.3 For calculation purposes, the asphalt content will be that of the Job Mix Formula or 
Asphalt Mix Formula.  

4100.7.1.9 When defects in rejected blocks or lots have been remedied, the pay adjustments for Field 
Density, smoothness, severity of segregation, segregation frequency and final surface condition 
will be based on testing of the repaired sections where applicable. 

4100.7.1.10 The pay adjustments determined through testing of the remedial work will be applied to that 
quantity of material in the block or lot which was originally rejected. 

4100.7.1.11  If any lot or block has been rejected under section 4100.5.2, payment will not be made for the 
asphalt concrete in the lot or block until the rejected work has been remedied. 

4100.7.2      Pay Adjustments 
 
4100.7.2.1 The dollar value of the pay adjustment will be as follows: 
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4100.7.2.1.1 For Field Density: 

4100.7.2.1.1.1 The pay adjustment for each lot will be determined from Table 4100.7.T7.  
If the asphalt mix is a recycled mix with more than 10% reclaimed material, 
the pay adjustments will be at 50% of the values specified in Table 
4100.7.T7.  

    TABLE 4100.7.T7 
 

  PAY ADJUSTMENTS FOR FIELD DENSITY 
Table 4100.7.T7 Continued % of Marshall 

Density of Job 
Mix Formula 

 

Pay Adjustment  
Dollars Per 

Tonne 

 

% of Marshall 
Density of Job 
Mix Formula  

Pay Adjustment  
Dollars Per Tonne

≥  99.0 +1.00  96.3 -0.60 
98.9  +0.90  96.2 -0.70 
98.8 +0.80  96.1 -0.80 
98.7 +0.70  96.0 -0.90 
98.6 +0.60  95.9 -1.00 
98.5 +0.50  95.8 -1.50 
98.4 +0.40  95.7 -2.00 
98.3 +0.30  95.6 -2.50 
98.2 +0.20  95.5 -3.00 
98.1 +0.10  95.4 -3.50 
98.0 0.00  95.3 -4.00 
97.9 0.00  95.2 -4.50 
97.8 0.00  95.1 -5.00 
97.7 0.00  95.0 -5.50 
97.6 0.00  94.9 -6.00 
97.5 0.00  94.8 -7.00 
97.4 0.00  94.7 -8.00 
97.3 0.00  94.6 -9.00 
97.2 0.00  94.5 -10.00 
97.1 0.00  94.4 -11.00 
97.0 0.00  94.3 -12.00 
96.9 -0.05  94.2 -13.00 
96.8 -0.10  94.1 -14.00 
96.7 -0.20  94.0 -15.00 
96.6 -0.30  92.5 – ≤  93.9 No Payment 
96.5 -0.40  < 92.5 Reject 
96.4 -0.50    
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4100.7.2.1.1.2 If the Specified Marshall Density is not achieved and the Target Density of 

Section 4100.3.11.2 must be used, the pay adjustment for each lot will be 
determined from Table 4100.7.T8.  If the asphalt mix is a recycled mix with 
more than 10% reclaimed material, the pay adjustments will be at 50% of 
the values specified in Table 4100.7.T8. 

    TABLE 4100.7.T8 
 

PAY ADJUSTMENTS FOR TARGET DENSITY APPLICATIONS 
Table 4100.7.T8 Continued % of Target 

Density 
 

Pay Adjustment 
- Dollars Per 

Tonne 

 

% of Target 
Density 

Pay Adjustment - 
Dollars Per Tonne

≥  99.0 0.00  96.9 -2.50 
98.9  -0.10  96.8 -3.00 
98.8 -0.20  96.7 -3.50 
98.7 -0.30  96.6 -4.00 
98.6 -0.40  96.5 -4.50 
98.5 -0.50  96.4 -5.00 
98.4 -0.60  96.3 -5.50 
98.3 -0.70  96.2 -6.00 
98.2 -0.80  96.1 -6.50 
98.1 -0.90  96.0 -7.00 
98.0 -1.00  95.9 -7.50 
97.9 -1.10  95.8 -8.00 
97.8 -1.20  95.7 -8.50 
97.7 -1.30  95.6 -9.00 
97.6 -1.40  95.5 -10.00 
97.5 -1.50  95.4 -11.00 
97.4 -1.60  95.3 -12.00 
97.3 -1.70  95.2 -13.00 
97.2 -1.80  95.1 -14.00 
97.1 -1.90  95.0 -15.00 
97.0 -2.00  ≤  94.9 Reject 
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4100.7.2.1.2 For smoothness: 

4100.7.2.1.2.1 The pay adjustment for each block in the final lift of asphalt concrete will be 
determined in accordance with Table 4100.7.T9: 

             TABLE 4100.7.T9 
 

                  PAY ADJUSTMENTS FOR SMOOTHNESS 
Category I PrI Category II PrI  Pay Adjustment for Smoothness of 

Top Lift - Dollars per Block Lump 
Sum 

0 0 – 1  +200 
1 – 2  2 – 3 +150 
3 – 4  4 – 6  +100 
5 – 6  7 – 9  +50 
7 – 10  10 – 15  0 
11 – 12  16 – 17  -25 

13 18 -50 
14 19 -75 
15 20 -100 
16 21 -150 
17 22 -200 
18 23 -300 
19 24 -400 
20 25 -500 
21 26 -600 
22 27 -800 
23 28 -1000 

> 23 > 28 Reject 
 

4100.7.2.1.2.2 The pay adjustment for smoothness will be prorated for blocks less than 100 
metres in length. 

4100.7.2.1.3 For severity of segregation:  

4100.7.2.1.3.1 The pay adjustment will be determined from Table 4100.7.T10.  

      TABLE 4100.7.T10 
  

        PAY ADJUSTMENTS FOR SEVERITY OF SEGREGATION   
Severity of Segregation Pay Adjustment  

Dollars per Square Metre  

None 0 

Minor - 3.00  

Severe - 6.00  
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4100.7.2.1.4 For segregation frequency: 

4100.7.2.1.4.1 The pay adjustment will be determined from Table 4100.7.T11.  

      TABLE 4100.7.T11 
  

         PAY ADJUSTMENTS FOR SEGREGATION FREQUENCY  
Segregation Frequency per Lane 

Kilometre 
Pay Adjustment  

Dollars per Lane Kilometre  

0 – 5 0  

6 – 15 - 250 

 16 + - 500 
 

4100.7.2.1.5 For final surface condition: 

4100.7.2.1.5.1 For each lane-kilometre of top lift meeting all of the requirements from 
Table 4100.7.T12, a bonus of $350 will be paid. 

 TABLE 4100.7.T12 
  

 REQUIREMENTS FOR FINAL SURFACE CONDITION BONUS  
Number of Blocks 
with  
PrI  > 10 

Number of 
Individual 
Bumps/Dips 
>  8 mm 

Number of 
Segregated Areas 

Number of Surface 
Defects 

0 0 0 – 2 0 – 5 
 
4100.7.3     Maximum Pay Adjustment 
 
4100.7.3.1 The sum of the pay adjustments for each lot will not exceed the maximum pay adjustment.  The 

maximum pay adjustment will be calculated as follows: 

Maximum Pay  
Adjustment per Lot  

= Contract Unit Price per 
Tonne 

x Tonnes of Asphalt 
Concrete in Lot 
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LIMITATIONS 

This document was prepared solely for the addressed party and titled project or named part thereof and should not be relied 
upon or used for any other project without obtaining prior written authorization from HGC Engineering. HGC Engineering 
accepts no responsibility or liability for any consequence of this document being used for a purpose other than for which 
it was commissioned. Any person or party using or relying on the document for such other purpose agrees and will by such 
use or reliance be taken to confirm their agreement to indemnify HGC Engineering for all loss or damage resulting 
therefrom. HGC Engineering accepts no responsibility or liability for this document to any person or party other than the 
party by whom it was commissioned. 

Any conclusions and/or recommendations herein reflect the judgment of HGC Engineering based on information 
available at the time of preparation and were developed in good faith on information provided by others, as noted in the 
report, which has been assumed to be factual and accurate. Changed conditions or information occurring or becoming 
known after the date of this report could affect the results and conclusions presented.  
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1 Introduction & Summary 

HGC Engineering was retained by WCE Design Inc. (“WCE”) to conduct a road traffic noise study 

for a proposed multi-storey residential development located in the Regional Municipality (“RM”) of 

Edenwold Park No. 158, Saskatchewan. We understand that the traffic noise study has been 

requested by the Community Planning administration from the RM of Edenwold, as the 

developments are located in proximity to the Trans-Canada Highway (“Highway 1”), which is 

approximately 120 metres beyond the north property line. A total of seven 3-storey buildings are 

planned to be constructed along Great Plains Road, which acts as a service road for Highway 1. One 

common outdoor amenity space is included at the center of the development. There are no walkout 

style residential units proposed to be built and no individual unit amenity areas. The surrounding 

areas beyond the north and west property lines consist of light industrial land use. Residential areas 

are located immediately south and east of the proposed development. 

The primary noise sources impacting the proposed development is road traffic along Highway 1. The 

RM has indicated that road traffic noise is required to be assessed, and that other potential noise 

impacts from adjacent industrial or commercial operations can be omitted. The predicted sound 

levels were compared to the sound level limits outlined in the City of Saskatoon “Traffic Noise 

Sound Attenuation Policy”, Policy Number C07-028 dated February 27, 2017. 

Sound level predictions indicate that future road traffic sound levels in the common outdoor amenity 

area will be less than the Design Noise Level criteria of 65 dBA. No further sound attenuation is 

required at the proposed development based on the analysis. 
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2 Site Description & Noise Sources 

The site is located in Emerald Park, Saskatchewan. Figure 1 is a key plan illustrating the location of 

the proposed site. The site layout plan for the development prepared by WCE Deign Inc., dated April 

9, 2023, is shown in Figure 2 along with the noise prediction location. The proposed development 

will consist of seven multiunit residential buildings, each building features three storeys. Highway 1 

is a major truck route and is the dominant source of traffic noise in the area. 

3 Noise Level Criteria 

Based on our discussion with the RM of Edenwold, the municipality does not have a specific noise 

policy pertaining to sound level limits and noise attenuation for the assessment of road traffic noise. 

The RM indicated that standards from other municipalities in the region would be appropriate to use 

as a guideline. Thresholds and guidelines for acceptable levels of road traffic noise impacting 

developments is provided in the City of Saskatoon Council Policy “Traffic Noise Sound 

Attenuation”, Policy Number C07-028, dated February 27, 2017. The noise limit threshold is defined 

by the Ldn which is defined as the “logarithmic average conducted over an entire 24-hour period.” 

The acceptable sound levels are indicated as an Ldn of 65 dBA for daytime. While the Saskatoon 

sound attenuation policy does not indicate if noise impact assessments need to be conducted for 

future traffic levels, it is generally industry practice among other major cities (e.g., Calgary, Toronto) 

that noise levels are predicted based on forecasted traffic volumes in 20-years (2043). 

The policy uses the term ‘outdoor rear amenity space’, which is used in reference to a receptor 

located in a backyard, 5 m from the adjacent property line, 1.5 m in elevation and 3 m from any 

obstructions. Based on industry practice, the outdoor rear amenity space is also applicable to outdoor 

patios and common amenity areas allocated outside a multi-storey residential building. All outdoor 

amenity spaces are areas where passive recreation is expected to occur. There are no walkout style or 

large outdoor patio spaces at any of the proposed buildings, however, one common outdoor amenity 

space is planned to be constructed at the centre of the development. 
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4 Traffic Noise Predictions 

4.1 Road Traffic Information 

Traffic data for eastbound and westbound lanes of Highway 1, east of Emerald Park access, were 

obtained from the Government of Saskatchewan, Ministry of Highways Department. Road traffic 

data was provided in the form of hourly traffic counts and Annual Daily Traffic (“ADT”) measured 

from October 17, 2022 to October 19, 2022. The road traffic data used for the analysis of this study 

is provided in Appendix A. Utilizing the traffic volumes provided, future traffic volumes were 

projected for 2043 timelines (20-year forecasts) using an annual growth rate of 2.5%. The speed limit 

of both westbound and eastbound lanes of Highway 1 were confirmed to be 110 km/h. 

The detailed traffic data provided is shown in Table 1. The existing traffic volumes and the projected 

future traffic (2043) are shown in Table 2. 

Table 1: Detailed Road Traffic Data Breakdown – October 2022 

Road Description 
Vehicle Classification – Measured Traffic Volume 

Motorcycles Cars Medium Heavy Total 

Highway 1 
EB 40 16,244 375 2,399 19,058 

WB 38 15,440 467 2,532 18,477 

Table 2: Existing and Projected Road Traffic Data 

Road Description Hourly Average Traffic Volume 

Highway 1 
(Existing, 2022) 

EB 
Daytime 554 

Nighttime 83 

WB 
Daytime 515 

Nighttime 125 

Highway 1 
(Projected, 2043) 

EB 
Daytime 931 

Nighttime 139 

WB 
Daytime 865 

Nighttime 209 
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4.2 Road Traffic Noise Prediction 

To assess the levels of road traffic noise which will impact the site in the future, predictions were 

modelled using the computer program CadnaA version 2023 MR1 build: 183.5110. CadnaA includes 

an implementation of the Traffic Noise Model (“TNM”) 2.5, developed by the U.S. Department of 

Transportation Federal Highway Administration (“FHWA”). It is standard industry practice for 

major Canadian jurisdictions to use CadnaA with the implementation of TNM 2.5 for road traffic 

noise assessments. Input tables containing the parameters used for modelling are included in 

Appendix C. 

One prediction location was chosen to represent the future sound levels at the outdoor common 

amenity space. The receptor location for this amenity space indicated as “R1”, is shown in Figure 2. 

Ground surface topography with a 1 metre resolution for the proposed development, adjacent 

roadways and surrounding area was obtained from the Government of Canada, CanElevation online 

database. Aerial photography and the proposed development plans were used in the analysis to 

determine setbacks to the roadways, and receptor and building locations. Cross sections which 

indicate the elevations utilized in the predictive modeling for the receptor location are provided in 

Appendix B. The predicted sound levels at the receptor locations may be subject to modification if 

the site plan is modified significantly. Table 3 below indicates the predicted future road traffic noise 

at the common amenity space. 

Table 3: Predicted Future Road Traffic Sound Levels [dBA] 

Prediction 
Location 

Description 
Ldn 

(20-year forecast) 
Sound Level 

Limit, Ldn 

R1 
Common Amenity Space in the Centre 

of Development 
57 65 

5 Summary of Recommendations 

Future road traffic noise levels were assessed at the common outdoor leisure area for a proposed 

multi-storey residential development located in Emerald Park, Saskatchewan. The sound level 

predictions indicate that the future traffic sound levels are below the adopted sound level limits and 

are considered acceptable. No further sound attenuation is required at the proposed development. 
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Figure 1: Key Site Plan and Surrounding Area
Emerald Park, Saskatchewan

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



SCALE:

FILE NO:

DRAWN BY:

DATE:

TITLE:

SHEET NO.: REVISION:

TALON CAPITAL LTD.
59 UNIT APARTMENT COMPLEX

EMERALD PARK
RM OF EDENWOLD, SASKATCHEWAN

SITE LAYOUT PLAN

D. WEISS

APRIL 9, 2023

23-010

AS NOTED

C-1.3

REV DESCRIPTION DATE

- PRIOR TO PROCEEDING WITH CONSTRUCTION THE OWNER / CONTRACTOR
SHALL BE RESPONSIBLE TO CHECK AND VERIFY ALL INFORMATION,
DIMENSIONS, AND SPECIFICATIONS OF THIS PLAN AND OBTAIN A  BUILDING
PERMIT FROM THE AUTHORITY HAVING JURISDICTION.  ANY DISCREPANCIES

SHALL BE REPORTED TO THE DRAFTSMAN BEFORE CONSTRUCTION
COMMENCES.
- BUILDING GRADE ELEVATIONS ARE SUGGESTED ONLY AND MAY HAVE TO BE
REVISED TO SUIT EXACT SITE CONDITIONS.
- ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE NATIONAL BUILDING
CODE OF CANADA, CURRENT EDITION AND THE AUTHORITY HAVING
JURISDICTION.
- WINDOWS SIZES & LOCATIONS SHALL BE CONFIRMED BY THE OWNER.
- UTILITY COMPANIES SHALL BE CONTACTED TO LOCATED ALL UNDER GROUND
SERVICES PRIOR TO ANY EXCAVATING COMMENCING.

T/O = TOP OF
U/S = UNDERSIDE
MDF = MEDIUM DENSITY FIBREBOARD
OSB = ORIENTED STRAND BOARD
P.T. = PRESSURE TREATED
KD = KNOCK DOWN
HCW = HOLLOW CORE WOOD
SCW = SOLID CORE WOOD
HCM =  HOLLOW CORE METAL
ICF = INSULATED CONCRETE FORM
PS = PRESSED STEEL
M.I. = METAL INSULATED
D.FIR = DOUGLAS FIR

ABBREVIATIONS

GENERAL NOTES

130 HANLEY CRESCENT, WHITE CITY, SK
C: 306.535.9197    P: 306.584.3323

jason@gilchukdesign.com

S.P.F.       = SPRUCE PINE FIR
OWWJ = OPEN WEB WOOD JOIST
T&G = TONGUE AND GROOVE
PRE-FIN = PRE FINISHED
REINF = REINFORCED
GB = GRADE BEAM
CONC = CONCRETE
CONT = CONTINUOUS
WD = WOOD
B.U. = BUILT UP
N.B.C. = NATIONAL BUILDING CODE
HSS = HOLLOW STRUCTURAL STEEL
CANT = CANTILEVER

SEALS:

R1

X (m): 13,542,808.4
Y (m): 5,588,329.3

Z (m): 607.9

Z = Base Elevation

Figure 2: Proposed Site Plan with Prediction Location
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35 Oct 17‐19 1 1500 101722 1500 101922 60 2 2 100 102201

HIGHWAY 1 ‐ EB INNERLANE
                                          0010800MDB0766I                                 

2 15
                                                              
                       Lane Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total Passenger Trucks

0 1 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00 1 154 72 0 0 0 0 1 4 1 0 0 0 0 0 233 227 6
0 2 0 16:00 1 154 72 0 0 0 0 1 4 1 0 0 0 0 0 16:00
0 1 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17:00 0 214 75 0 1 0 0 0 1 1 1 1 0 0 2 296 289 5
0 2 0 17:00 0 214 75 0 1 0 0 0 1 1 1 1 0 0 1 17:00
0 1 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 18:00 0 201 80 0 1 0 0 2 3 0 1 0 1 0 2 291 281 8
0 2 0 18:00 0 201 80 0 1 0 0 2 3 0 1 0 1 0 0 18:00
0 1 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00 0 115 46 0 0 0 0 2 4 1 0 0 4 0 0 172 161 11
0 2 0 19:00 0 115 46 0 0 0 0 2 4 1 0 0 4 0 0 19:00
0 1 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 20:00 0 55 21 0 0 0 0 0 2 3 0 0 1 0 3 85 76 6
0 2 0 20:00 0 55 21 0 0 0 0 0 2 3 0 0 1 0 1 20:00
0 1 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:00 0 50 20 0 0 0 0 0 0 1 0 1 1 0 1 74 70 3
0 2 0 21:00 0 50 20 0 0 0 0 0 0 1 0 1 1 0 1 21:00
0 1 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00 0 25 7 0 0 0 0 1 3 1 0 0 0 0 0 37 32 5
0 2 0 22:00 0 25 7 0 0 0 0 1 3 1 0 0 0 0 0 22:00
0 1 0 23:00 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 23:00 0 25 10 0 0 0 0 1 0 2 0 0 1 0 0 39 35 4
0 2 0 23:00 0 25 10 0 0 0 0 0 0 2 0 0 1 0 0 23:00
0 1 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00 0 7 4 0 0 0 0 0 1 0 0 0 0 0 0 12 11 1
0 2 0 0:00 0 7 4 0 0 0 0 0 1 0 0 0 0 0 0 0:00
0 1 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1:00 0 5 2 1 0 0 0 0 1 0 0 0 0 0 1 10 8 1
0 2 0 1:00 0 5 2 1 0 0 0 0 1 0 0 0 0 0 0 1:00
0 1 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 3 3 0
0 2 0 2:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 2:00
0 1 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0
0 2 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00
0 1 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 4 4 0
0 2 0 4:00 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 4:00
0 1 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00
0 1 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00 0 5 2 0 0 0 0 0 0 0 0 0 0 0 0 7 7 0
0 2 0 6:00 0 5 2 0 0 0 0 0 0 0 0 0 0 0 0 6:00
0 1 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7:00 0 23 13 0 1 0 1 0 1 2 0 0 1 0 1 43 36 6
0 2 0 7:00 0 23 13 0 1 0 1 0 1 2 0 0 1 0 0 7:00
0 1 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00 0 85 32 0 0 0 0 1 1 1 0 0 0 0 0 120 117 3
0 2 0 8:00 0 85 32 0 0 0 0 1 1 1 0 0 0 0 0 8:00
0 1 0 9:00 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 9:00 0 66 40 0 2 1 0 0 2 0 0 0 2 0 1 114 106 7
0 2 0 9:00 0 66 40 0 2 0 0 0 2 0 0 0 2 0 0 9:00
0 1 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10:00 0 68 33 0 0 1 0 1 3 2 0 0 0 0 1 109 101 7
0 2 0 10:00 0 68 33 0 0 1 0 1 3 2 0 0 0 0 0 10:00
0 1 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 11:00 0 52 26 0 2 0 0 2 3 1 0 0 1 0 2 89 78 9
0 2 0 11:00 0 52 26 0 2 0 0 2 3 1 0 0 1 0 0 11:00
0 1 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 12:00 0 55 30 0 0 0 0 0 0 0 0 0 0 0 3 88 85 0
0 2 0 12:00 0 55 30 0 0 0 0 0 0 0 0 0 0 0 1 12:00
0 1 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 13:00 0 81 35 0 0 0 1 4 1 1 0 0 1 0 1 125 116 8
0 2 0 13:00 0 81 35 0 0 0 1 4 1 1 0 0 1 0 0 13:00
0 1 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 14:00 0 70 42 0 0 0 0 1 1 1 1 0 0 0 1 117 112 4
0 2 0 14:00 0 70 42 0 0 0 0 1 1 1 1 0 0 0 0 14:00
0 1 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 15:00 0 111 57 0 1 0 0 0 3 1 0 0 2 0 5 180 168 7
0 2 0 15:00 0 111 57 0 1 0 0 0 3 1 0 0 2 0 3 15:00
0 1 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 16:00 0 124 45 0 0 0 0 0 2 1 0 0 0 0 3 175 169 3
0 2 0 16:00 0 124 45 0 0 0 0 0 2 1 0 0 0 0 2 16:00
0 1 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 17:00 0 195 68 0 0 0 0 1 4 2 1 0 6 0 6 283 263 14
0 2 0 17:00 0 195 68 0 0 0 0 1 4 2 1 0 6 0 2 17:00
0 1 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00 0 206 85 0 0 0 0 2 7 3 0 0 0 0 3 306 291 12
0 2 0 18:00 0 206 85 0 0 0 0 2 7 3 0 0 0 0 3 18:00
0 1 0 19:00 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 19:00 2 100 47 0 0 1 1 4 0 6 0 0 2 0 1 164 149 14
0 2 0 19:00 2 100 47 0 0 0 1 4 0 6 0 0 2 0 1 19:00
0 1 0 20:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00 1 60 27 0 0 0 0 2 4 3 0 0 1 0 2 100 88 10
0 2 0 20:00 0 60 27 0 0 0 0 2 4 3 0 0 1 0 2 20:00
0 1 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 21:00 0 56 22 0 0 0 0 0 4 0 0 1 1 0 1 85 78 6
0 2 0 21:00 0 56 22 0 0 0 0 0 4 0 0 1 1 0 0 21:00
0 1 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 22:00 0 45 16 0 0 1 0 1 1 0 0 0 1 0 4 69 61 4
0 2 0 22:00 0 45 16 0 0 1 0 1 1 0 0 0 1 0 0 22:00
0 1 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 23:00 0 13 8 0 0 0 0 0 0 1 0 0 0 0 1 23 21 1
0 2 0 23:00 0 13 8 0 0 0 0 0 0 1 0 0 0 0 0 23:00
0 1 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00 0 9 2 0 0 0 0 0 0 3 0 0 0 0 0 14 11 3
0 2 0 0:00 0 9 2 0 0 0 0 0 0 3 0 0 0 0 0 0:00
0 1 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1:00 0 2 2 0 0 0 0 0 0 1 0 0 0 0 1 6 4 1
0 2 0 1:00 0 2 2 0 0 0 0 0 0 1 0 0 0 0 0 1:00
0 1 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2:00 0 8 0 0 0 0 0 0 0 0 0 0 1 0 1 10 8 1
0 2 0 2:00 0 8 0 0 0 0 0 0 0 0 0 0 1 0 0 2:00
0 1 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3:00 0 2 2 0 0 0 0 0 1 1 0 0 0 0 2 8 4 2
0 2 0 3:00 0 2 2 0 0 0 0 0 1 1 0 0 0 0 1 3:00
0 1 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 5 4 1
0 2 0 4:00 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 4:00
0 1 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00 0 3 0 0 0 0 0 1 2 0 0 0 0 0 0 6 3 3
0 2 0 5:00 0 3 0 0 0 0 0 1 2 0 0 0 0 0 0 5:00
0 1 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6:00 0 6 0 0 0 0 0 0 1 0 0 0 0 0 1 8 6 1
0 2 0 6:00 0 6 0 0 0 0 0 0 1 0 0 0 0 0 0 6:00
0 1 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00 0 21 7 0 0 0 0 1 1 0 0 0 0 0 0 30 28 2
0 2 0 7:00 0 21 7 0 0 0 0 1 1 0 0 0 0 0 0 7:00
0 1 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8:00 0 73 30 0 1 0 0 3 2 0 0 0 3 0 3 115 103 9
0 2 0 8:00 0 73 30 0 1 0 0 3 2 0 0 0 3 0 1 8:00
0 1 0 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9:00 0 53 42 1 0 0 3 0 4 1 1 0 1 0 0 106 96 10
0 2 0 9:00 0 53 42 1 0 0 3 0 4 1 1 0 1 0 0 9:00
0 1 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 10:00 0 55 35 0 1 0 0 2 3 2 0 0 1 0 5 104 90 9
0 2 0 10:00 0 55 35 0 1 0 0 2 3 2 0 0 1 0 0 10:00
0 1 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11:00 0 58 24 0 0 2 1 0 3 1 0 0 2 0 1 92 82 9
0 2 0 11:00 0 58 24 0 0 2 1 0 3 1 0 0 2 0 1 11:00
0 1 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00 0 62 27 0 0 1 0 3 3 0 0 0 2 0 0 98 89 9
0 2 0 12:00 0 62 27 0 0 1 0 3 3 0 0 0 2 0 0 12:00
0 1 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 13:00 1 80 27 0 2 0 0 1 0 1 0 0 2 0 3 117 108 6
0 2 0 13:00 1 80 27 0 2 0 0 1 0 1 0 0 2 0 1 13:00
0 1 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 14:00 1 84 46 0 1 0 1 1 4 4 0 0 0 0 3 145 131 11
0 2 0 14:00 1 84 46 0 1 0 1 1 4 4 0 0 0 0 1 14:00
0 1 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 15:00 2 138 57 0 3 0 0 7 5 1 0 1 6 0 2 222 197 23
0 2 0 15:00 2 138 57 0 3 0 0 7 5 1 0 1 6 0 1 15:00

Bin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
Day 1 1 1471 650 1 8 2 2 16 34 19 3 2 15 0 25 2249
Day 2 7 1457 619 1 9 5 6 29 51 31 2 2 29 0 43 2291
GRAND TOTAL 8 2928 1269 2 17 7 8 45 85 50 5 4 44 0 68 4540
PERCENTS 0.2% 64.5% 28.0% 0.0% 0.4% 0.2% 0.2% 1.0% 1.9% 1.1% 0.1% 0.1% 1.0% 0.0% 1.5% 100.0%

ADT = 2270 CF = 0.95 AADT = 2166

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



Straight Single Trailer Multi Trailer Average Hourly Volumes
Day 1 Trucks 12 69 20 101 Hour Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 All Vehicles Passenger Trucks
Day 2 Trucks 20 111 33 164 0:00 0 8 3 0 0 0 0 0 1 2 0 0 0 0 0 13 11 2
Total Trucks 32 180 53 265 1:00 0 4 2 1 0 0 0 0 1 1 0 0 0 0 1 8 6 1
Average Trucks 16 90 27 2:00 0 5 1 0 0 0 0 0 0 0 0 0 1 0 1 7 6 1

3:00 0 1 1 0 0 0 0 0 1 1 0 0 0 0 2 5 2 1
TADT = 133 4:00 0 3 1 0 1 0 0 0 0 0 0 0 0 0 0 5 4 1

5:00 0 2 0 0 0 0 0 1 1 0 0 0 0 0 0 3 2 2
Start Date 17‐Oct‐22 6:00 0 6 1 0 0 0 0 0 1 0 0 0 0 0 1 8 7 1
End Date 19‐Oct‐22 7:00 0 22 10 0 1 0 1 1 1 1 0 0 1 0 1 37 32 4

8:00 0 79 31 0 1 0 0 2 2 1 0 0 2 0 2 118 110 6
Location 0010800MDB‐I 7.66 9:00 0 60 41 1 1 1 2 0 3 1 1 0 2 0 1 110 101 9

10:00 0 62 34 0 1 1 0 2 3 2 0 0 1 0 3 107 96 8
Class Bin Definitions 11:00 0 55 25 0 1 1 1 1 3 1 0 0 2 0 2 91 80 9
1 Motorcycles 12:00 0 59 29 0 0 1 0 2 2 0 0 0 1 0 2 93 87 5
2 Cars 13:00 1 81 31 0 1 0 1 3 1 1 0 0 2 0 2 121 112 7
3 Pickup Trucks 14:00 1 77 44 0 1 0 1 1 3 3 1 0 0 0 2 131 122 8
4 Buses 15:00 1 125 57 0 2 0 0 4 4 1 0 1 4 0 4 201 183 15
5 2 Axle Single Unit Trucks 16:00 1 139 59 0 0 0 0 1 3 1 0 0 0 0 2 204 198 5
6 3 Axle Single Unit Trucks 17:00 0 205 72 0 1 0 0 1 3 2 1 1 3 0 4 290 276 10
7 4 or more Axle Single Unit Trucks 18:00 0 204 83 0 1 0 0 2 5 2 1 0 1 0 3 299 286 10
8 4 or less Axle Single Trailer Trucks 19:00 1 108 47 0 0 1 1 3 2 4 0 0 3 0 1 168 155 13
9 5 Axle Single Trailer Trucks 20:00 1 58 24 0 0 0 0 1 3 3 0 0 1 0 3 93 82 8
10 6 or more Axle Single Trailer Trucks 21:00 0 53 21 0 0 0 0 0 2 1 0 1 1 0 1 80 74 5
11 5 or less Axle Multi Trailer Trucks 22:00 0 35 12 0 0 1 0 1 2 1 0 0 1 0 2 53 47 5
12 6 Axle Multi Trailer Trucks 23:00 0 19 9 0 0 0 0 1 0 2 0 0 1 0 1 31 28 3
13 7 or more Axle Multi Trailer Trucks
14 Not used
15 Unclassified vehicles or errors

Truck Types
Straight Classes 5, 6, 7
Single Trailer Classes 8, 9, 10
Multi Trailer Classes 11, 12, 13

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



33 Oct 17‐19 1 1500 101722 1500 101922 60 2 2 100 102201

HIGHWAY 1 ‐ EB OUTERLANE
                                          DB0766O                                 

2 15
                                                              
                       Lane Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total Passenger Trucks

0 1 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00 1 338 177 0 10 3 3 14 19 5 0 6 10 0 19 605 516 70
0 2 0 16:00 1 338 177 0 10 3 3 14 19 5 0 6 10 0 19 16:00
0 1 0 17:00 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00 2 450 218 1 3 4 3 12 20 8 2 2 8 0 22 755 671 62
0 2 0 17:00 2 449 218 1 3 4 3 12 20 8 2 2 8 0 22 17:00
0 1 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00 2 510 219 0 2 2 0 11 12 4 4 1 7 0 10 784 731 43
0 2 0 18:00 2 510 219 0 2 2 0 11 12 4 4 1 7 0 10 18:00
0 1 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00 0 290 143 0 1 4 0 7 17 3 0 1 9 0 11 486 433 42
0 2 0 19:00 0 290 143 0 1 4 0 7 17 3 0 1 9 0 11 19:00
0 1 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00 0 231 117 0 1 0 1 12 19 6 0 0 10 0 9 406 348 49
0 2 0 20:00 0 231 117 0 1 0 1 12 19 6 0 0 10 0 9 20:00
0 1 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:00 0 189 71 0 1 0 1 9 18 6 1 1 14 0 3 314 260 51
0 2 0 21:00 0 189 71 0 1 0 1 9 18 6 1 1 14 0 3 21:00
0 1 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00 0 135 46 0 0 2 3 8 16 6 1 3 6 0 2 228 181 45
0 2 0 22:00 0 135 46 0 0 2 3 8 16 6 1 3 6 0 2 22:00
0 1 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:00 0 112 47 1 0 1 2 9 13 1 0 1 9 0 3 199 160 36
0 2 0 23:00 0 112 47 1 0 1 2 9 13 1 0 1 9 0 3 23:00
0 1 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00 0 44 17 0 0 0 0 2 19 5 0 0 10 0 2 99 61 36
0 2 0 0:00 0 44 17 0 0 0 0 2 19 5 0 0 10 0 2 0:00
0 1 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00 0 25 12 2 1 1 0 8 12 3 0 0 5 0 2 71 39 30
0 2 0 1:00 0 25 12 2 1 1 0 8 12 3 0 0 5 0 2 1:00
0 1 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00 0 9 10 0 0 0 0 8 7 4 0 1 0 0 1 40 19 20
0 2 0 2:00 0 9 10 0 0 0 0 8 7 4 0 1 0 0 1 2:00
0 1 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00 0 2 7 0 1 1 0 4 5 2 1 0 9 0 1 33 9 23
0 2 0 3:00 0 2 7 0 1 1 0 4 5 2 1 0 9 0 1 3:00
0 1 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00 0 10 4 0 1 0 0 1 7 1 0 0 2 0 0 26 14 12
0 2 0 4:00 0 10 4 0 1 0 0 1 7 1 0 0 2 0 0 4:00
0 1 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00 0 6 9 0 0 0 0 4 8 2 0 2 5 0 0 36 15 21
0 2 0 5:00 0 6 9 0 0 0 0 4 8 2 0 2 5 0 0 5:00
0 1 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00 0 25 17 0 5 0 0 1 7 3 0 0 8 0 0 66 42 24
0 2 0 6:00 0 25 17 0 5 0 0 1 7 3 0 0 8 0 0 6:00
0 1 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00 0 84 70 0 5 2 1 9 17 8 1 0 6 0 1 204 154 49
0 2 0 7:00 0 84 70 0 5 2 1 9 17 8 1 0 6 0 1 7:00
0 1 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00 0 179 108 0 5 3 3 11 19 6 2 1 6 0 2 345 287 56
0 2 0 8:00 0 179 108 0 5 3 3 11 19 6 2 1 6 0 2 8:00
0 1 0 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9:00 0 192 115 0 5 5 3 14 17 12 1 3 9 0 4 380 307 69
0 2 0 9:00 0 192 115 0 5 5 3 14 17 12 1 3 9 0 4 9:00
0 1 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10:00 1 142 122 0 4 5 6 13 15 6 1 3 18 0 4 340 265 71
0 2 0 10:00 1 142 122 0 4 5 6 13 15 6 1 3 18 0 3 10:00
0 1 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 11:00 0 142 124 1 7 5 2 11 13 7 2 7 18 0 8 347 267 72
0 2 0 11:00 0 142 124 1 7 5 2 11 13 7 2 7 18 0 7 11:00
0 1 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00 1 168 98 0 3 5 3 30 16 7 4 6 17 0 9 367 267 91
0 2 0 12:00 1 168 98 0 3 5 3 30 16 7 4 6 17 0 9 12:00
0 1 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00 0 203 130 0 3 5 2 30 17 7 1 2 12 0 17 429 333 79
0 2 0 13:00 0 203 130 0 3 5 2 30 17 7 1 2 12 0 17 13:00
0 1 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00 3 225 118 0 2 3 3 28 17 3 1 4 14 0 16 437 346 75
0 2 0 14:00 3 225 118 0 2 3 3 28 17 3 1 4 14 0 16 14:00
0 1 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00 1 259 147 2 4 3 2 24 22 7 1 5 8 0 21 506 409 76
0 2 0 15:00 1 259 147 2 4 3 2 24 22 7 1 5 8 0 21 15:00
0 1 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00 1 341 136 1 3 2 5 29 7 2 0 4 9 0 21 561 479 61
0 2 0 16:00 1 341 136 1 3 2 5 29 7 2 0 4 9 0 21 16:00
0 1 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00 3 460 173 0 1 1 3 15 14 3 3 5 9 0 37 727 636 54
0 2 0 17:00 3 460 173 0 1 1 3 15 14 3 3 5 9 0 37 17:00
0 1 0 18:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00 3 473 237 1 2 1 4 24 12 4 2 4 7 0 45 819 714 60
0 2 0 18:00 2 473 237 1 2 1 4 24 12 4 2 4 7 0 45 18:00
0 1 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00 1 315 128 1 0 0 3 18 22 4 0 2 8 0 20 522 445 57
0 2 0 19:00 1 315 128 1 0 0 3 18 22 4 0 2 8 0 20 19:00
0 1 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00 1 213 114 0 0 0 3 15 25 10 1 4 11 0 9 406 328 69
0 2 0 20:00 1 213 114 0 0 0 3 15 25 10 1 4 11 0 9 20:00
0 1 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:00 0 181 76 0 1 0 0 11 21 3 1 1 11 0 8 314 257 49
0 2 0 21:00 0 181 76 0 1 0 0 11 21 3 1 1 11 0 8 21:00
0 1 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00 0 159 64 0 0 0 0 17 24 13 3 0 14 0 3 297 223 71
0 2 0 22:00 0 159 64 0 0 0 0 17 24 13 3 0 14 0 3 22:00
0 1 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:00 0 93 28 0 0 0 2 7 23 2 0 2 5 0 2 164 121 41
0 2 0 23:00 0 93 28 0 0 0 2 7 23 2 0 2 5 0 2 23:00
0 1 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00 0 51 15 0 0 0 0 12 15 5 0 1 10 0 1 110 66 43
0 2 0 0:00 0 51 15 0 0 0 0 12 15 5 0 1 10 0 1 0:00
0 1 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00 0 29 9 0 0 0 0 3 17 7 0 0 7 0 5 77 38 34
0 2 0 1:00 0 29 9 0 0 0 0 3 17 7 0 0 7 0 5 1:00
0 1 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00 0 14 2 0 0 0 0 3 12 2 0 1 3 0 1 38 16 21
0 2 0 2:00 0 14 2 0 0 0 0 3 12 2 0 1 3 0 1 2:00
0 1 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00 0 11 2 0 0 1 0 3 11 3 0 0 3 0 0 34 13 21
0 2 0 3:00 0 11 2 0 0 1 0 3 11 3 0 0 3 0 0 3:00
0 1 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00 0 9 2 0 2 0 0 2 15 4 0 1 2 0 0 37 11 26
0 2 0 4:00 0 9 2 0 2 0 0 2 15 4 0 1 2 0 0 4:00
0 1 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00 0 12 6 0 0 0 0 4 11 3 0 1 7 0 1 45 18 26
0 2 0 5:00 0 12 6 0 0 0 0 4 11 3 0 1 7 0 1 5:00
0 1 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00 0 18 25 0 0 1 0 3 9 5 2 0 4 0 1 68 43 24
0 2 0 6:00 0 18 25 0 0 1 0 3 9 5 2 0 4 0 1 6:00
0 1 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00 0 71 88 0 4 5 0 5 13 2 0 3 6 0 4 201 159 38
0 2 0 7:00 0 71 88 0 4 5 0 5 13 2 0 3 6 0 4 7:00
0 1 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00 1 180 105 1 5 7 3 8 19 5 2 0 9 0 8 353 287 58
0 2 0 8:00 1 180 105 1 5 7 3 8 19 5 2 0 9 0 8 8:00
0 1 0 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9:00 0 184 113 0 16 5 2 16 19 11 0 1 10 0 2 379 297 80
0 2 0 9:00 0 184 113 0 16 5 2 16 19 11 0 1 10 0 2 9:00
0 1 0 10:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10:00 2 163 99 0 10 2 5 11 17 17 0 2 13 0 8 349 264 77
0 2 0 10:00 1 163 99 0 10 2 5 11 17 17 0 2 13 0 8 10:00
0 1 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11:00 0 149 100 0 7 4 2 26 16 3 1 6 11 0 7 332 249 76
0 2 0 11:00 0 149 100 0 7 4 2 26 16 3 1 6 11 0 7 11:00
0 1 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00 2 172 112 1 4 5 5 19 17 6 3 4 11 0 8 369 287 74
0 2 0 12:00 2 172 112 1 4 5 5 19 17 6 3 4 11 0 8 12:00
0 1 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00 2 202 118 0 5 5 5 27 19 2 4 4 11 0 10 414 322 82
0 2 0 13:00 2 202 118 0 5 5 5 27 19 2 4 4 11 0 10 13:00
0 1 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 14:00 3 250 122 2 7 7 3 22 26 8 2 5 13 0 10 480 377 93
0 2 0 14:00 3 250 122 2 7 7 3 22 26 8 2 5 13 0 9 14:00
0 1 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00 2 210 97 0 6 5 2 14 16 4 0 5 4 0 20 385 309 56
0 2 0 15:00 2 210 97 0 6 5 2 14 16 4 0 5 4 0 20 15:00

Bin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
Day 1 11 3970 2146 7 64 54 38 280 352 122 23 49 220 0 167 7503
Day 2 21 3960 1971 7 73 51 47 314 400 128 24 56 198 0 231 7481
GRAND TOTAL 32 7930 4117 14 137 105 85 594 752 250 47 105 418 0 398 14984
PERCENTS 0.2% 52.9% 27.5% 0.1% 0.9% 0.7% 0.6% 4.0% 5.0% 1.7% 0.3% 0.7% 2.8% 0.0% 2.7% 100.0%

ADT = 7492 CF = 0.95 AADT = 7150

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



Straight Single Trailer Multi Trailer Average Hourly Volumes
Day 1 Trucks 156 754 292 1202 Hour Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 All Vehicles Passenger Trucks
Day 2 Trucks 171 842 278 1291 0:00 0 48 16 0 0 0 0 7 17 5 0 1 10 0 2 105 64 40
Total Trucks 327 1596 570 2493 1:00 0 27 11 1 1 1 0 6 15 5 0 0 6 0 4 74 39 32
Average Trucks 164 798 285 2:00 0 12 6 0 0 0 0 6 10 3 0 1 2 0 1 39 18 21

3:00 0 7 5 0 1 1 0 4 8 3 1 0 6 0 1 34 11 22
TADT = 1247 4:00 0 10 3 0 2 0 0 2 11 3 0 1 2 0 0 32 13 19

5:00 0 9 8 0 0 0 0 4 10 3 0 2 6 0 1 41 17 24
Start Date 17‐Oct‐22 6:00 0 22 21 0 3 1 0 2 8 4 1 0 6 0 1 67 43 24
End Date 19‐Oct‐22 7:00 0 78 79 0 5 4 1 7 15 5 1 2 6 0 3 203 157 44

8:00 1 180 107 1 5 5 3 10 19 6 2 1 8 0 5 349 287 57
Location 0010800MDB‐O 7.66 9:00 0 188 114 0 11 5 3 15 18 12 1 2 10 0 3 380 302 75

10:00 2 153 111 0 7 4 6 12 16 12 1 3 16 0 6 345 265 74
Class Bin Definitions 11:00 0 146 112 1 7 5 2 19 15 5 2 7 15 0 8 340 258 74

1 Motorcycles 12:00 2 170 105 1 4 5 4 25 17 7 4 5 14 0 9 368 277 83
2 Cars 13:00 1 203 124 0 4 5 4 29 18 5 3 3 12 0 14 422 328 81
3 Pickup Trucks 14:00 3 238 120 1 5 5 3 25 22 6 2 5 14 0 13 459 362 84
4 Buses 15:00 2 235 122 1 5 4 2 19 19 6 1 5 6 0 21 446 359 66
5 2 Axle Single Unit Trucks 16:00 1 340 157 1 7 3 4 22 13 4 0 5 10 0 20 583 498 66
6 3 Axle Single Unit Trucks 17:00 3 455 196 1 2 3 3 14 17 6 3 4 9 0 30 741 654 58
7 4 or more Axle Single Unit Trucks 18:00 3 492 228 1 2 2 2 18 12 4 3 3 7 0 28 802 723 52
8 4 or less Axle Single Trailer Trucks 19:00 1 303 136 1 1 2 2 13 20 4 0 2 9 0 16 504 439 50
9 5 Axle Single Trailer Trucks 20:00 1 222 116 0 1 0 2 14 22 8 1 2 11 0 9 406 338 59
10 6 or more Axle Single Trailer Trucks 21:00 0 185 74 0 1 0 1 10 20 5 1 1 13 0 6 314 259 50
11 5 or less Axle Multi Trailer Trucks 22:00 0 147 55 0 0 1 2 13 20 10 2 2 10 0 3 263 202 58
12 6 Axle Multi Trailer Trucks 23:00 0 103 38 1 0 1 2 8 18 2 0 2 7 0 3 182 141 39
13 7 or more Axle Multi Trailer Trucks
14 Not used
15 Unclassified vehicles or errors

Truck Types
Straight Classes 5, 6, 7
Single Trailer Classes 8, 9, 10
Multi Trailer Classes 11, 12, 13

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



22 Oct 17‐19 1 1500 101722 1500 101922 60 2 2 100 102201

HIGHWAY 1 ‐ WB INNERLANE
                                          DA0767I                                 

2 15
                                                              
                       Lane Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total Passenger Trucks

0 1 0 16:00 0 52 65 1 4 0 0 3 6 2 1 0 2 0 19 16:00 0 52 65 1 4 0 0 3 6 2 1 0 2 0 20 156 118 18
0 2 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 16:00
0 1 0 17:00 2 71 96 0 3 0 1 3 3 1 0 1 3 0 24 17:00 2 71 96 0 3 0 1 3 3 1 0 1 3 0 24 208 169 15
0 2 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00
0 1 0 18:00 0 61 98 0 4 0 1 5 2 1 1 0 0 0 12 18:00 0 61 98 0 4 0 1 5 2 1 1 0 0 0 12 185 159 14
0 2 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00
0 1 0 19:00 0 43 70 0 2 0 0 1 2 1 1 1 2 0 8 19:00 0 43 70 0 2 0 0 1 2 1 1 1 2 0 8 131 113 10
0 2 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00
0 1 0 20:00 0 22 22 0 2 0 0 1 1 0 0 1 0 0 1 20:00 0 22 22 0 2 0 0 1 1 0 0 1 0 0 1 50 44 5
0 2 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00
0 1 0 21:00 0 17 16 0 0 0 0 0 1 0 0 0 1 0 0 21:00 0 17 16 0 0 0 0 0 1 0 0 0 1 0 1 36 33 2
0 2 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 21:00
0 1 0 22:00 0 16 5 0 0 0 0 0 0 0 0 0 0 0 0 22:00 0 16 5 0 0 0 0 0 0 0 0 0 0 0 0 21 21 0
0 2 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00
0 1 0 23:00 0 6 2 0 0 0 1 1 1 1 0 0 0 0 0 23:00 0 6 2 0 0 0 1 1 1 1 0 0 0 0 1 13 8 4
0 2 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 23:00
0 1 0 0:00 0 2 1 0 0 0 0 0 1 0 0 0 0 0 0 0:00 0 2 1 0 0 0 0 0 1 0 0 0 0 0 0 4 3 1
0 2 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00
0 1 0 1:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0
0 2 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00
0 1 0 2:00 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 2:00 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 4 2 2
0 2 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00
0 1 0 3:00 0 1 0 0 0 0 0 3 0 1 0 0 0 0 1 3:00 0 1 0 0 0 0 0 3 0 1 0 0 0 0 1 6 1 4
0 2 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00
0 1 0 4:00 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 4:00 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 1 1
0 2 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00
0 1 0 5:00 0 2 1 0 0 0 0 0 0 1 0 1 0 0 0 5:00 0 2 1 0 0 0 0 0 0 1 0 1 0 0 0 5 3 2
0 2 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00
0 1 0 6:00 0 9 11 0 0 0 0 0 0 0 0 0 1 0 1 6:00 0 9 11 0 0 0 0 0 0 0 0 0 1 0 1 22 20 1
0 2 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00
0 1 0 7:00 0 59 48 0 0 0 0 0 1 0 0 2 0 0 0 7:00 0 59 48 0 0 0 0 0 1 0 0 2 0 0 0 110 107 3
0 2 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00
0 1 0 8:00 0 220 134 0 3 1 0 1 1 0 0 1 0 0 5 8:00 0 220 134 0 3 1 0 1 1 0 0 1 0 0 5 366 354 7
0 2 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00
0 1 0 9:00 0 95 59 1 4 0 0 2 3 1 0 2 2 0 11 9:00 0 95 59 1 4 0 0 2 3 1 0 2 2 0 12 181 155 14
0 2 0 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9:00
0 1 0 10:00 0 83 79 0 6 1 1 1 2 1 0 1 0 0 9 10:00 0 83 79 0 6 1 1 1 2 1 0 1 0 0 12 187 162 13
0 2 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 10:00
0 1 0 11:00 0 75 73 0 4 0 0 2 3 0 0 0 1 0 19 11:00 0 75 73 0 4 0 0 2 3 0 0 0 1 0 20 178 148 10
0 2 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 11:00
0 1 0 12:00 0 63 57 0 3 0 0 2 6 0 0 0 1 0 13 12:00 0 63 57 0 3 0 0 2 6 0 0 0 1 0 13 145 120 12
0 2 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00
0 1 0 13:00 0 69 51 1 3 0 0 0 0 1 0 0 1 0 14 13:00 0 69 51 1 3 0 0 0 0 1 0 0 1 0 14 140 121 5
0 2 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00
0 1 0 14:00 0 44 43 0 1 0 1 1 1 0 0 0 0 0 10 14:00 0 44 43 0 1 0 1 1 1 0 0 0 0 0 10 101 87 4
0 2 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00
0 1 0 15:00 0 33 50 3 7 0 0 1 3 0 0 0 2 0 13 15:00 0 33 50 3 7 0 0 1 3 0 0 0 2 0 14 113 86 13
0 2 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 15:00
0 1 0 16:00 0 54 57 1 2 0 1 5 2 1 0 0 3 0 17 16:00 0 54 57 1 2 0 1 5 2 1 0 0 3 0 18 144 112 14
0 2 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 16:00
0 1 0 17:00 0 53 99 1 3 0 0 1 2 1 0 1 1 0 21 17:00 0 53 99 1 3 0 0 1 2 1 0 1 1 0 23 185 153 9
0 2 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 17:00
0 1 0 18:00 1 51 65 0 10 1 0 1 3 1 2 0 2 0 18 18:00 1 51 65 0 10 1 0 1 3 1 2 0 2 0 18 155 117 20
0 2 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00
0 1 0 19:00 0 47 57 0 2 0 0 2 0 0 0 1 1 0 16 19:00 0 47 57 0 2 0 0 2 0 0 0 1 1 0 17 127 104 6
0 2 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 19:00
0 1 0 20:00 0 17 20 0 0 0 0 4 1 1 0 1 0 0 5 20:00 0 17 20 0 0 0 0 4 1 1 0 1 0 0 5 49 37 7
0 2 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00
0 1 0 21:00 0 10 14 0 0 0 0 1 1 0 1 0 0 0 1 21:00 0 10 14 0 0 0 0 1 1 0 1 0 0 0 1 28 24 3
0 2 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:00
0 1 0 22:00 0 7 10 0 2 0 0 0 3 1 0 0 0 0 3 22:00 0 7 10 0 2 0 0 0 3 1 0 0 0 0 3 26 17 6
0 2 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00
0 1 0 23:00 0 6 8 0 0 0 1 1 1 1 0 0 0 0 0 23:00 0 6 8 0 0 0 1 1 1 1 0 0 0 0 0 18 14 4
0 2 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:00
0 1 0 0:00 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0:00 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 6 6 0
0 2 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00
0 1 0 1:00 0 0 1 0 0 0 0 1 1 0 0 1 1 0 0 1:00 0 0 1 0 0 0 0 1 1 0 0 1 1 0 0 5 1 4
0 2 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00
0 1 0 2:00 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 2:00 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 3 0 3
0 2 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00
0 1 0 3:00 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 3:00 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 2 0 2
0 2 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00
0 1 0 4:00 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 4:00 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 2 1 1
0 2 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00
0 1 0 5:00 0 1 5 0 0 0 0 1 2 1 0 0 0 0 0 5:00 0 1 5 0 0 0 0 1 2 1 0 0 0 0 0 10 6 4
0 2 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00
0 1 0 6:00 0 8 13 0 1 0 0 1 0 0 0 0 0 0 0 6:00 0 8 13 0 1 0 0 1 0 0 0 0 0 0 0 23 21 2
0 2 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00
0 1 0 7:00 0 46 62 0 5 0 0 1 1 0 1 0 1 0 5 7:00 0 46 62 0 5 0 0 1 1 0 1 0 1 0 5 122 108 9
0 2 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00
0 1 0 8:00 0 168 158 0 11 0 0 3 2 0 2 1 1 0 17 8:00 0 168 158 0 11 0 0 3 2 0 2 1 1 0 17 363 326 20
0 2 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00
0 1 0 9:00 0 87 91 0 11 0 0 4 2 1 0 2 1 0 13 9:00 0 87 91 0 11 0 0 4 2 1 0 2 1 0 13 212 178 21
0 2 0 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9:00
0 1 0 10:00 2 76 72 0 7 0 1 3 1 1 1 0 1 0 15 10:00 2 76 72 0 7 0 1 3 1 1 1 0 1 0 15 180 150 15
0 2 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10:00
0 1 0 11:00 1 64 64 1 3 0 0 3 4 2 0 1 1 0 13 11:00 1 64 64 1 3 0 0 3 4 2 0 1 1 0 13 157 130 14
0 2 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11:00
0 1 0 12:00 1 64 64 3 6 0 0 6 2 0 1 1 2 0 17 12:00 1 64 64 3 6 0 0 6 2 0 1 1 2 0 17 167 132 18
0 2 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00
0 1 0 13:00 0 44 48 1 1 0 1 2 2 2 0 0 1 0 18 13:00 0 44 48 1 1 0 1 2 2 2 0 0 1 0 18 120 93 9
0 2 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13:00
0 1 0 14:00 0 48 73 0 2 1 0 3 0 0 0 0 0 0 7 14:00 0 48 73 0 2 1 0 3 0 0 0 0 0 0 7 134 121 6
0 2 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00
0 1 0 15:00 0 39 48 0 5 0 0 1 1 1 0 1 0 0 7 15:00 0 39 48 0 5 0 0 1 1 1 0 1 0 0 7 103 87 9
0 2 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00

Bin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
Day 1 3 1046 982 6 46 2 6 27 37 11 3 10 18 0 169 2366
Day 2 5 893 1033 7 71 2 4 47 33 15 8 10 16 0 197 2341
GRAND TOTAL 8 1939 2015 13 117 4 10 74 70 26 11 20 34 0 366 4707
PERCENTS 0.2% 41.2% 42.8% 0.3% 2.5% 0.1% 0.2% 1.6% 1.5% 0.6% 0.2% 0.4% 0.7% 0.0% 7.8% 100.0%

ADT = 2354 CF = 0.95 AADT = 2246

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



Straight Single Trailer Multi Trailer Average Hourly Volumes
Day 1 Trucks 54 75 31 160 Hour Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 All Vehicles Passenger Trucks
Day 2 Trucks 77 95 34 206 0:00 0 3 2 0 0 0 0 0 1 0 0 0 0 0 0 5 5 1
Total Trucks 131 170 65 366 1:00 0 1 1 0 0 0 0 1 1 0 0 1 1 0 0 4 2 2
Average Trucks 66 85 33 2:00 0 1 1 0 0 0 1 1 1 1 0 0 1 0 0 4 1 3

3:00 0 1 0 0 0 0 0 2 1 1 0 0 0 0 1 4 1 3
TADT = 183 4:00 1 0 1 0 0 0 0 1 0 0 0 0 1 0 0 2 1 1

5:00 0 2 3 0 0 0 0 1 1 1 0 1 0 0 0 8 5 3
Start Date 17‐Oct‐22 6:00 0 9 12 0 1 0 0 1 0 0 0 0 1 0 1 23 21 2
End Date 19‐Oct‐22 7:00 0 53 55 0 3 0 0 1 1 0 1 1 1 0 3 116 108 6

8:00 0 194 146 0 7 1 0 2 2 0 1 1 1 0 11 365 340 14
Location 0010800MDA‐I 7.67 9:00 0 91 75 1 8 0 0 3 3 1 0 2 2 0 13 197 167 18

10:00 1 80 76 0 7 1 1 2 2 1 1 1 1 0 14 184 156 14
Class Bin Definitions 11:00 1 70 69 1 4 0 0 3 4 1 0 1 1 0 17 168 139 12

1 Motorcycles 12:00 1 64 61 2 5 0 0 4 4 0 1 1 2 0 15 156 126 15
2 Cars 13:00 0 57 50 1 2 0 1 1 1 2 0 0 1 0 16 130 107 7
3 Pickup Trucks 14:00 0 46 58 0 2 1 1 2 1 0 0 0 0 0 9 118 104 5
4 Buses 15:00 0 36 49 2 6 0 0 1 2 1 0 1 1 0 11 108 87 11
5 2 Axle Single Unit Trucks 16:00 0 53 61 1 3 0 1 4 4 2 1 0 3 0 19 150 115 16
6 3 Axle Single Unit Trucks 17:00 1 62 98 1 3 0 1 2 3 1 0 1 2 0 24 197 161 12
7 4 or more Axle Single Unit Trucks 18:00 1 56 82 0 7 1 1 3 3 1 2 0 1 0 15 170 138 17
8 4 or less Axle Single Trailer Trucks 19:00 0 45 64 0 2 0 0 2 1 1 1 1 2 0 13 129 109 8
9 5 Axle Single Trailer Trucks 20:00 0 20 21 0 1 0 0 3 1 1 0 1 0 0 3 50 41 6

10 6 or more Axle Single Trailer Trucks 21:00 0 14 15 0 0 0 0 1 1 0 1 0 1 0 1 32 29 3
11 5 or less Axle Multi Trailer Trucks 22:00 0 12 8 0 1 0 0 0 2 1 0 0 0 0 2 24 19 3
12 6 Axle Multi Trailer Trucks 23:00 0 6 5 0 0 0 1 1 1 1 0 0 0 0 1 16 11 4
13 7 or more Axle Multi Trailer Trucks
14 Not used
15 Unclassified vehicles or errors

Truck Types
Straight Classes 5, 6, 7
Single Trailer Classes 8, 9, 10
Multi Trailer Classes 11, 12, 13

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



10 Oct 17‐19 1 1500 101722 1500 101922 60 2 2 100 102201

HIGHWAY 1 ‐ WB OUTERLANE
                                          0010800MDA0767O                                 

2 15
01 02        0001 0002                                                                  
                       Lane Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Time Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total Passenger Trucks

0 1 0 16:00 3 220 136 0 8 3 1 7 31 17 1 0 15 0 1 16:00 3 220 136 0 8 3 1 7 31 17 1 0 15 0 1 443 359 83
0 2 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00
0 1 0 17:00 1 257 127 1 3 3 0 8 44 25 2 1 20 0 7 17:00 1 257 127 1 3 3 0 8 44 25 2 1 20 0 7 499 386 106
0 2 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00
0 1 0 18:00 3 241 125 0 10 5 0 7 29 20 0 0 17 0 7 18:00 3 241 125 0 10 5 0 7 29 20 0 0 17 0 7 464 369 88
0 2 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00
0 1 0 19:00 0 196 95 1 2 4 0 5 21 8 0 0 11 0 4 19:00 0 196 95 1 2 4 0 5 21 8 0 0 11 0 4 347 292 51
0 2 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00
0 1 0 20:00 0 131 64 0 2 2 0 5 26 8 0 0 11 0 4 20:00 0 131 64 0 2 2 0 5 26 8 0 0 11 0 4 253 195 54
0 2 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00
0 1 0 21:00 0 71 42 0 3 1 0 2 24 10 0 0 16 0 1 21:00 0 71 42 0 3 1 0 2 24 10 0 0 16 0 1 170 113 56
0 2 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:00
0 1 0 22:00 0 58 27 0 1 2 0 1 16 9 0 0 11 0 0 22:00 0 58 27 0 1 2 0 1 16 9 0 0 11 0 0 125 85 40
0 2 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00
0 1 0 23:00 0 48 19 0 1 1 0 1 21 7 0 0 9 0 0 23:00 0 48 19 0 1 1 0 1 21 7 0 0 9 0 0 107 67 40
0 2 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:00
0 1 0 0:00 0 19 8 0 0 0 0 1 18 3 0 1 12 0 1 0:00 0 19 8 0 0 0 0 1 18 3 0 1 12 0 1 63 27 35
0 2 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00
0 1 0 1:00 0 15 9 0 1 0 0 0 7 5 0 2 9 0 1 1:00 0 15 9 0 1 0 0 0 7 5 0 2 9 0 1 49 24 24
0 2 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00
0 1 0 2:00 0 5 3 0 0 0 0 1 11 1 0 0 10 0 0 2:00 0 5 3 0 0 0 0 1 11 1 0 0 10 0 0 31 8 23
0 2 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00
0 1 0 3:00 0 4 1 0 0 0 0 2 9 1 0 0 11 0 0 3:00 0 4 1 0 0 0 0 2 9 1 0 0 11 0 0 28 5 23
0 2 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00
0 1 0 4:00 0 6 5 0 1 0 0 0 12 3 1 1 11 0 0 4:00 0 6 5 0 1 0 0 0 12 3 1 1 11 0 0 40 11 29
0 2 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00
0 1 0 5:00 0 23 8 0 0 0 0 0 13 4 0 2 9 0 0 5:00 0 23 8 0 0 0 0 0 13 4 0 2 9 0 0 59 31 28
0 2 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00
0 1 0 6:00 0 81 56 0 0 0 0 1 8 3 0 1 10 0 3 6:00 0 81 56 0 0 0 0 1 8 3 0 1 10 0 3 163 137 23
0 2 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00
0 1 0 7:00 0 238 121 3 2 1 0 3 15 3 0 0 10 0 6 7:00 0 238 121 3 2 1 0 3 15 3 0 0 10 0 6 402 362 34
0 2 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00
0 1 0 8:00 0 478 215 1 3 1 0 3 19 10 0 0 12 0 10 8:00 0 478 215 1 3 1 0 3 19 10 0 0 12 0 10 752 694 48
0 2 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00
0 1 0 9:00 0 346 136 0 5 6 1 6 20 15 0 0 18 0 1 9:00 1 346 136 0 5 6 1 6 20 15 0 0 18 0 1 555 483 71
0 2 0 9:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9:00
0 1 0 10:00 2 319 117 0 4 5 2 6 16 6 0 0 18 0 6 10:00 2 319 117 0 4 5 2 6 16 6 0 0 18 0 6 501 438 57
0 2 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10:00
0 1 0 11:00 0 242 149 0 3 8 2 2 22 6 1 0 21 0 6 11:00 0 242 149 0 3 8 2 2 22 6 1 0 21 0 6 462 391 65
0 2 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11:00
0 1 0 12:00 1 223 123 0 6 5 1 6 29 11 0 1 21 0 4 12:00 1 223 123 0 6 5 1 7 29 11 0 1 21 0 4 432 347 81
0 2 0 12:00 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 12:00
0 1 0 13:00 0 201 115 1 5 2 0 9 21 15 0 0 14 0 5 13:00 0 201 115 1 5 2 0 9 21 15 0 0 14 0 6 389 317 66
0 2 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 13:00
0 1 0 14:00 2 196 106 0 6 7 4 7 15 18 0 1 13 0 3 14:00 2 196 106 0 6 7 4 7 15 18 0 1 13 0 3 378 304 71
0 2 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00
0 1 0 15:00 0 168 116 0 5 6 0 8 32 13 0 0 17 0 6 15:00 0 168 116 0 5 6 0 8 32 13 0 0 17 0 6 371 284 81
0 2 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00
0 1 0 16:00 1 214 136 0 11 8 2 7 19 16 0 0 18 0 5 16:00 1 214 136 0 11 8 2 7 19 16 0 0 18 0 5 437 351 81
0 2 0 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16:00
0 1 0 17:00 1 255 149 0 11 3 1 3 34 15 0 0 16 0 8 17:00 1 255 149 0 11 3 1 3 34 15 0 0 16 0 8 496 405 83
0 2 0 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17:00
0 1 0 18:00 3 238 143 0 9 0 1 8 26 9 0 0 16 0 6 18:00 3 238 143 0 9 0 1 8 26 9 0 0 16 0 6 459 384 69
0 2 0 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18:00
0 1 0 19:00 2 213 129 0 5 1 1 4 24 9 0 1 17 0 4 19:00 2 213 129 0 5 1 1 4 24 9 0 1 17 0 4 410 344 62
0 2 0 19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19:00
0 1 0 20:00 0 130 76 0 2 1 0 4 20 9 0 1 7 0 7 20:00 0 130 76 0 2 1 0 4 20 9 0 1 7 0 7 257 206 44
0 2 0 20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20:00
0 1 0 21:00 0 107 35 0 1 2 0 3 22 11 0 0 17 0 0 21:00 0 107 35 0 1 2 0 3 22 11 0 0 17 0 0 198 142 56
0 2 0 21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21:00
0 1 0 22:00 0 61 23 0 1 0 0 4 10 6 0 0 10 0 1 22:00 0 61 23 0 1 0 0 4 10 6 0 0 10 0 1 116 84 31
0 2 0 22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22:00
0 1 0 23:00 0 33 23 0 0 1 1 2 11 6 0 0 10 0 1 23:00 0 33 23 0 0 1 1 2 11 6 0 0 10 0 1 88 56 31
0 2 0 23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23:00
0 1 0 0:00 0 8 8 0 0 0 0 1 11 2 0 1 8 0 0 0:00 0 8 8 0 0 0 0 1 11 2 0 1 8 0 0 39 16 23
0 2 0 0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:00
0 1 0 1:00 0 8 6 0 0 0 0 1 8 1 0 0 12 0 1 1:00 0 8 6 0 0 0 0 1 8 1 0 0 12 0 1 37 14 22
0 2 0 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1:00
0 1 0 2:00 0 9 5 0 0 0 0 1 8 3 0 0 15 0 0 2:00 0 9 5 0 0 0 0 1 8 3 0 0 15 0 0 41 14 27
0 2 0 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2:00
0 1 0 3:00 0 6 3 0 0 1 0 0 5 0 0 0 15 0 0 3:00 0 6 3 0 0 1 0 0 5 0 0 0 15 0 0 30 9 21
0 2 0 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3:00
0 1 0 4:00 0 11 7 0 1 1 0 3 8 4 0 1 9 0 0 4:00 0 11 7 0 1 1 0 3 8 4 0 1 9 0 0 45 18 27
0 2 0 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4:00
0 1 0 5:00 0 22 11 0 0 0 0 1 20 6 1 0 8 0 2 5:00 0 22 11 0 0 0 0 1 20 6 1 0 8 0 2 71 33 36
0 2 0 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5:00
0 1 0 6:00 0 72 51 0 1 1 0 3 45 9 0 1 8 0 4 6:00 0 72 51 0 1 1 0 3 45 9 0 1 8 0 4 195 123 68
0 2 0 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6:00
0 1 0 7:00 0 225 128 0 4 0 0 2 24 7 0 0 6 0 6 7:00 0 225 128 0 4 0 0 2 24 7 0 0 6 0 6 402 353 43
0 2 0 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7:00
0 1 0 8:00 1 500 198 0 3 3 0 0 24 15 1 0 6 0 4 8:00 1 500 198 0 3 3 0 0 24 15 1 0 6 0 4 755 699 52
0 2 0 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8:00
0 1 0 9:00 0 298 165 0 7 1 0 4 28 11 1 0 19 0 6 9:00 0 299 165 0 7 1 0 4 28 11 1 0 19 0 6 541 464 71
0 2 0 9:00 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 9:00
0 1 0 10:00 0 301 138 0 7 2 0 9 26 15 0 1 17 0 3 10:00 0 301 138 0 7 2 0 9 26 15 0 1 17 0 3 519 439 77
0 2 0 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10:00
0 1 0 11:00 1 226 135 1 7 5 1 5 28 16 0 0 8 0 2 11:00 1 226 135 1 7 5 1 5 28 16 0 0 8 0 2 435 363 70
0 2 0 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11:00
0 1 0 12:00 0 224 118 0 4 6 0 7 25 15 1 3 19 0 7 12:00 0 224 118 0 4 6 0 7 25 15 1 3 19 0 7 429 342 80
0 2 0 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12:00
0 1 0 13:00 2 213 115 0 9 5 0 10 25 9 0 2 23 0 8 13:00 2 213 115 0 9 5 0 10 25 9 0 2 23 0 9 422 330 83
0 2 0 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 13:00
0 1 0 14:00 1 198 132 0 13 10 0 10 24 20 0 3 16 0 3 14:00 1 198 132 0 13 10 0 10 24 20 0 3 16 0 3 430 331 96
0 2 0 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14:00
0 1 0 15:00 5 182 88 2 10 4 1 8 35 10 0 1 11 0 7 15:00 5 182 88 2 10 4 1 8 35 10 0 1 11 0 7 364 277 80
0 2 0 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15:00

Bin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
Day 1 13 3786 1923 7 71 62 11 92 479 221 5 10 326 0 77 7083
Day 2 17 3755 2022 3 106 55 8 100 510 224 4 15 311 0 86 7216
GRAND TOTAL 30 7541 3945 10 177 117 19 192 989 445 9 25 637 0 163 14299
PERCENTS 0.2% 52.7% 27.6% 0.1% 1.2% 0.8% 0.1% 1.3% 6.9% 3.1% 0.1% 0.2% 4.5% 0.0% 1.1% 100.0%

ADT = 7150 CF = 0.95 AADT = 6823

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



Straight Single Trailer Multi Trailer Average Hourly Volumes
Day 1 Trucks 144 792 341 1277 Hour Ending 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 All Vehicles Passenger Trucks
Day 2 Trucks 169 834 330 1333 0:00 0 14 8 0 0 0 0 1 15 3 0 1 10 0 1 51 22 29
Total Trucks 313 1626 671 2610 1:00 0 12 8 0 1 0 0 1 8 3 0 1 11 0 1 43 19 23
Average Trucks 157 813 336 2:00 0 7 4 0 0 0 0 1 10 2 0 0 13 0 0 36 11 25

3:00 0 5 2 0 0 1 0 1 7 1 0 0 13 0 0 29 7 22
TADT = 1305 4:00 0 9 6 0 1 1 0 2 10 4 1 1 10 0 0 43 15 28

5:00 0 23 10 0 0 0 0 1 17 5 1 1 9 0 1 65 32 32
Start Date 17‐Oct‐22 6:00 0 77 54 0 1 1 0 2 27 6 0 1 9 0 4 179 130 46
End Date 19‐Oct‐22 7:00 0 232 125 2 3 1 0 3 20 5 0 0 8 0 6 402 358 39

8:00 1 489 207 1 3 2 0 2 22 13 1 0 9 0 7 754 697 50
Location 0010800MDA‐O 7.67 9:00 1 323 151 0 6 4 1 5 24 13 1 0 19 0 4 548 474 71

10:00 1 310 128 0 6 4 1 8 21 11 0 1 18 0 5 510 439 67
Class Bin Definitions 11:00 1 234 142 1 5 7 2 4 25 11 1 0 15 0 4 449 377 68

1 Motorcycles 12:00 1 224 121 0 5 6 1 7 27 13 1 2 20 0 6 431 345 81
2 Cars 13:00 1 207 115 1 7 4 0 10 23 12 0 1 19 0 8 406 324 75
3 Pickup Trucks 14:00 2 197 119 0 10 9 2 9 20 19 0 2 15 0 3 404 318 84
4 Buses 15:00 3 175 102 1 8 5 1 8 34 12 0 1 14 0 7 368 281 81
5 2 Axle Single Unit Trucks 16:00 2 217 136 0 10 6 2 7 25 17 1 0 17 0 3 440 355 82
6 3 Axle Single Unit Trucks 17:00 1 256 138 1 7 3 1 6 39 20 1 1 18 0 8 498 396 95
7 4 or more Axle Single Unit Trucks 18:00 3 240 134 0 10 3 1 8 28 15 0 0 17 0 7 462 377 79
8 4 or less Axle Single Trailer Trucks 19:00 1 205 112 1 4 3 1 5 23 9 0 1 14 0 4 379 318 57
9 5 Axle Single Trailer Trucks 20:00 0 131 70 0 2 2 0 5 23 9 0 1 9 0 6 255 201 49

10 6 or more Axle Single Trailer Trucks 21:00 0 89 39 0 2 2 0 3 23 11 0 0 17 0 1 184 128 56
11 5 or less Axle Multi Trailer Trucks 22:00 0 60 25 0 1 1 0 3 13 8 0 0 11 0 1 121 85 36
12 6 Axle Multi Trailer Trucks 23:00 0 41 21 0 1 1 1 2 16 7 0 0 10 0 1 98 62 36
13 7 or more Axle Multi Trailer Trucks
14 Not used
15 Unclassified vehicles or errors

Truck Types
Straight Classes 5, 6, 7
Single Trailer Classes 8, 9, 10
Multi Trailer Classes 11, 12, 13

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



 

Appendix B – Cross Section  
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Figure B1: Cross Section Location
Emerald Park, Saskatchewan

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  



 

 

 

 

 

Figure B2: R1 Section View, North to South

Building 1 elev. = 619.0 m 

R1 elev. = 607.9 m 

R1 to Highway 1, Eastbound = 474.6 m 

Highway 1, 
Eastbound 

elev. = 610.0 m 

R1 to Highway 1, Westbound = 536.7 m 

Highway 1, 
Westbound 

elev. = 611.0 m 



 

 

 

Appendix C – Modelling Inputs



 

Road Segments: 

Highway 1 - Eastbound   

X (m) Y (m) Z (m) Ground (m) 

13542171.5 5588562.8 606.5 606.5 

13542184.0 5588562.9 609.0 609.0 

13542218.1 5588563.1 610.0 610.0 

13542382.8 5588564.0 611.0 611.0 

13542829.5 5588566.6 610.0 610.0 

13543317.0 5588569.4 612.0 612.0 

 
Highway 1 - Westbound 

  

X (m) Y (m) Z (m) Ground (m) 

13542175.7 5588593.8 607.3 607.3 

13542182.7 5588593.8 608.9 608.9 

13542211.3 5588594.0 610.0 610.0 

13542377.0 5588595.1 611.0 611.0 

13543308.4 5588601.4 612.0 612.0 

 
Residential Building Coordinates: 
Building 1    

X (m) Y (m) Z (m) Ground (m) 

13542707.6 5588410.6 619.0 607.0 

13542804.5 5588412.5 619.0 607.3 

13542805.2 5588390.6 619.0 607.3 

13542708.2 5588388.6 619.0 607.0 
    

Building 2    

X (m) Y (m) Z (m) Ground (m) 

13542854.2 5588449.5 620.0 608.0 

13542874.6 5588441.4 620.0 608.0 

13542840.1 5588350.9 620.0 607.0 

13542819.6 5588359.0 620.0 607.0 
 
 
 
  

   



 

Building 3    

X (m) Y (m) Z (m) Ground (m) 

13542918.6 5588440.0 621.0 609.0 

13542939.1 5588432.0 621.0 609.0 

13542904.5 5588341.4 621.0 606.0 

13542884.1 5588349.5 621.0 606.0 
    

Building 4    

X (m) Y (m) Z (m) Ground (m) 

13542882.6 5588347.2 618.0 606.0 

13542900.6 5588334.5 618.0 606.0 

13542845.6 5588255.0 618.0 606.0 

13542827.6 5588267.7 618.0 606.7 
    

Building 5    

X (m) Y (m) Z (m) Ground (m) 

13542789.3 5588229.0 619.9 607.9 

13542802.5 5588240.9 619.9 607.0 

13542848.0 5588188.8 619.9 607.7 

13542834.5 5588177.1 619.9 607.0 
    

Building 6    

X (m) Y (m) Z (m) Ground (m) 

13542752.8 5588370.1 619.8 607.8 

13542774.6 5588370.6 619.8 607.5 

13542777.6 5588273.3 619.8 607.0 

13542755.8 5588272.8 619.8 607.0 
    

Building 7    

X (m) Y (m) Z (m) Ground (m) 

13542708.6 5588378.2 619.0 607.0 

13542730.4 5588378.6 619.0 607.2 

13542733.4 5588281.4 619.0 607.0 

13542711.6 5588280.9 619.0 607.0 
 

  



 

Outdoor Amenity Area – Receptor Coordinates: 

R1: 

X (m) 13542808.4 
Y (m) 5588329.3 

Height (m) 1.5 
Ground Elev. (m) 607.9 
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Pre-Engineering Report 
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WCE DESIGN INC  Greensview Estates Preliminary Engineering Report 

 

Greensview Prelim Eng Report i  

Statement of Qualifications and Limitations 
 
 
The attached Report (the “Report”) has been prepared by WCE design inc.  (“Consultant”) for the benefit of the client 
(“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed 
therein (the “Agreement”). 
 
The information, data, recommendations, and conclusions contained in the Report (collectively, the “Information”): 
 

• is subject to the scope, schedule, and other constraints and limitations in the Agreement and the 
qualifications contained in the Report (the “Limitations”) 

• represents Consultant’s professional judgement considering the Limitations and industry standards for 
the preparation of similar reports 

• may be based on information provided to the Consultant which has not been independently verified 
• has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made, or issued  
• must be read as a whole and sections thereof should not be read out of such context 
• was prepared for the specific purposes described in the Report and the Agreement  
• in the case of subsurface, environmental, or geotechnical conditions, may be based on limited testing and 

on the assumption that such conditions are uniform and not variable either geographically or over time 
 
Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has 
no obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that 
may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or 
geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time. 
 
Consultant agrees that the Report represents its professional judgement as described above and that the 
Information has been prepared for the specific purpose and use described in the Report and the Agreement, but 
Consultant makes no other representations, or any guarantees or warranties whatsoever, whether express or 
implied, with respect to the Report, the Information or any part thereof. 
 
The Report is to be treated as confidential and may not be used or relied upon by third parties, except: 
 

• as agreed in writing by Consultant and Client 
• as required by law 
• for use by governmental reviewing agencies 

 
Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who  may 
obtain access to the Report or the Information for any injury, loss or damage suffered by such parties arising from 
their use of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of 
the Report”), except to the extent those parties have obtained the prior written consent of Consultant to use and rely 
upon the Report and the Information.  Any damages arising from improper use of the Report or parts thereof shall be 
borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to, and forms part of the Report and any use of the 
Report is subject to the terms hereof. 
  



 WCE design inc.                               tel: 306.540.8312 

80 Emerald Ridge East                     email: dustin.weiss@wcedesign.ca 

White City, SK. S4L 0C3   

 

22-073– Greensview Estates ii  

June 21, 2023 
 
Clark Gates, P. Eng. 
Manager of Engineering and Public Works 
RM of Edenwold No. 158 
306.347.2974 
 
 
Dear Mr. Gates: 
 
Project No: 22-073 – Greensview Estates Residential Development 

Regarding: Preliminary Engineering Report  

 
WCE Design is pleased to submit this Preliminary Engineering Report for the Greensview Estates 
residential development located on the SE ¼ 22-17-18-W2M. This proposal establishes the 
preliminary servicing requirements to develop Blk/Par BB-Plan 102138342 Ext 0 located in Emerald 
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Executive Summary 
 

WCE Design (WCE) was commissioned by 102035126 SASKATCHEWAN LTD. (the Developer) to 
complete the Preliminary Engineering Report for the propose Greensview Estates multi-family 
residential development on Block / Parcel BB, Registered Plan 102138342 in the SE ¼ Section 22-
17-18 W2M 10237543 in Emerald Park. 
 
It is the intent of the Developer to develop 7 three storey apartment buildings The proposed 
development site (Parcel BB) is 5.45 hectares (ha) and is currently undeveloped.   
 
Existing land use north, west and south of the site is comprised of commercial and light industrial 
businesses.  The Aspen Links Golf Course is also located east of the site. The site is currently zoned 
Future Development (FD).  

A previous geotechnical investigation on the site identified groundwater may be present at a depth 
of approximately one to two metres below existing ground surface.  The presence of ground water 
may impact the installation of services including water and sanitary mains and building foundations.  
Excavations may require some dewatering to facilitate installation of these services. 

Parcel BB is located in an area designated as Extreme Sensitivity to the Aquifer. Section 4.38 of the 
Zoning Bylaw requires the Developer to provide an Aquifer Protection Plan.  Recommendations to 
mitigate any impact to the aquifer from development are included in this report. 

 
Parcel BB is not located in an area designated as environmentally sensitive.  A heritage resource 
screening for the site has been completed. The site has been previously disturbed by cultivation or 
other development. Therefore, the Heritage Research Branch has no concern with the project 
proceeding as planned and the potential for the project to impact intact significant heritage sites is 
low. 
 
The development is located on Treaty 4 Territory, the original lands of the Cree, Ojibwe (OJIB-WĒ), 
Saulteaux (SO-TO), Dakota, Nakota, Lakota, and on the homeland of the Métis Nation.  There are 
no known First Nation lands within 3.5 kilometres of the site.   

 
Water services for the site will be provided by connecting to the existing 200 mm water main at the 
north end of McLeod Road.  The new water services will consist of 200 PVC water mains.  Modeling 
of the proposed water distribution system has been completed as part of the PER to confirm the 
system is capable of providing the required flows and pressures including fire flow.  The RM has 
confirmed Emerald Park’s existing water distribution system has the capacity to accommodate the 
additional peak water demands expected from the development.   
 
The required fire flow for the proposed new buildings depends on the floor area, type of construction, 
occupancy and whether sprinklers are provided.  Based on the model, the maximum fire flow the 
proposed water distribution system can deliver is estimated at 90 L/s.  However, the actual available 
fire flow will depend on the capacity of the RM’s existing distribution system and pumps at the water 
treatment facility. 
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The wastewater collection system will consist of 200 mm PVC sanitary mains installed at a minimum 
slope of 0.40%.  Wastewater will flow to the existing 200 mm sanitary main on McLeod Road and 
then south to the existing lift station near the intersection of South Plains Road and Hutchhence 
Road.  The RM has confirmed the existing wastewater system has capacity to accommodate the 
additional flows from the new development. 
 
The site is relatively flat with drainage trending from northwest to southeast.   Runoff from the site 
flows into an existing pond at the south end of the site.  The pond is used for irrigation by the Aspen 
Links Golf Course and will be retained.  The irrigation pond will be utilized as a wet storm detention 
pond to allow for detention of runoff from the site as well as provide a source for irrigation of the golf 
course.  The proposed temporary detention storage will be sized to detain the 1:100-year, 24 hour 
rainfall event. Two other ponds on the site will be filled by the proposed site grading.   
 
Outlet from the irrigation pond eventually flows south into Wascana Creek. The pond outlet will be 
restricted to the pre-development release rate.  An orifice plate or inlet control device sized for the 
pre-development release rate is provided inside the manhole.   
 
Final site grading, pond configuration and pond outlet will be confirmed during detailed design. 
 
Shallow utilities (SaskPower, SaskEnergy, and SaskTel) are located in the immediate vicinity of the 
development.  Services to the site will be coordinated with utility companies during detailed design. 

Access to the site will be from McLeod Road to the south of the site.  McLeod Road is connected to 
Percival Drive and provide access to the Great Plains Road to the north and South Plains Road to 
the south.    

The additional traffic volumes expected from the development has been reviewed and is predicted 
to have minimal impact on existing roadways within the RM. 

Internal roadways will remain as part of the development and not be turned over to the RM. These 
areas are parking lots and general circulation roadways. Parking is to be provided as per section 
4.27 of the Zoning Bylaw. 

The RM currently maintains pedestrian pathways along the south side of Great Plains Road and the 
north side of South Plains Road. The proposed development includes pathways, common walkways 
and pedestrian circulation areas that will connect to the existing RM pedestrian infrastructure.   

The developer will be phasing construction of the project. Phase 1 consists of the western buildings 
(2 buildings) and required road accesses. Subsequent phases consist of the remaining buildings (5 
buildings). Each building will be phased for construction under individual building permits and the 
plan area will be separated into construction phases. 

An overall development permit will be submitted to the RM with detailed engineering drawings for 
the site and services, including a detailed landscape plan. 

The area between the proposed development and the existing adjacent commercial district will 
require a landscape buffer. Landscaping areas will include a passive park area and an active 
playground. The playground is planned to be open to all residents within the community and will be 
deigned for all seasons.  
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1.0 Introduction 

 
This Preliminary Engineering Report (PER) is prepared on behalf of the 102035126 
SASKATCHEWAN LTD. (the Developer) in support of an application for development of the 
Greensview Estates multi-family residential development located in Emerald Park in the Rural 
Municipality of Edenwold No. 158 (the RM).   
 
The location of the proposed development is shown in Figure 1.11. The development is located in 
Emerald Park, south of Highway No. 1.  It is the intent of the Developer to develop the site into seven 
three storey apartment buildings. 
 
This PER is prepared in accordance with Sections 3.24 of the Zoning Bylaw and provides a 
framework for servicing the proposed development.   

 

 
 
 
 
 
 

 

 
1 Sask Interactive Mapping https://gisappl.saskatchewan.ca/Html5Ext/index.html?viewer=saskinteractive 
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2.0  Existing Conditions 

2.1 Existing Land Use  

The proposed development site is located in the Emerald Park in the RM of Edenwold, in the SE ¼ 
Section 22-17-18 W2M as shown in Figure 2.12. The site currently undeveloped.   

The existing land use north, west and south of the site is comprised of commercial and light industrial 
businesses.  The areas east of the site includes the Aspen Links Golf Course and residential 
developments.  The site is currently zoned as Future Development (FD).  

 

2.2 Existing Roadway Network 

Existing roadways in the area include: 
 

• Great Plains Road is a service road on the south side of Highway No.1 and runs east-west 
along the north side of the development.  

 

 
2 Sask Interactive Mapping https://gisappl.saskatchewan.ca/Html5Ext/index.html?viewer=saskinteractive 
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• McLeod Road is a two-lane, paved road located at the south limit of the site.  McLeod Road 
connects to Percival Drive which provides access to the Great Plains Road to the north and 
South Plains Road to the south. 

2.3 Existing Municipal Services and Utilities 

Existing Municipal Services in the area include: 

• An existing 200 mm PVC water main is located at the north end of McLeod Road. The water 
line is stubbed at the end of the bay. 

•  An existing 200mm PVC sanitary sewer with manhole is also located at the north end of 
Mcleod Road.  

• There is no minor stormwater system within Emerald Park. The community manages 
stormwater with overland drainage. 

 
Existing Utilities in the area include: 

• SaskPower has a high voltage transmission line 100 to 300 meters east of the site. 

• TransGas has a pipeline on the east boundary of the site that runs south to Betteridge Road. 

2.4 Existing Topography 

The site is relatively flat with drainage trending from northwest to southeast   Runoff from the site 
flows into one of three existing ponds.  The southern pond is used by Aspen Links Golf Course for 
irrigation. The outlet for the pond is located at the south end of the pond. Runoff from the pond 
eventually flows south through Emerald Park into Wascana Creek.  

2.5 Geotechnical 

In December 2022, Ground Engineering Consultants Ltd. (GCL) completed a review of the 
geotechnical conditions of the site based on a previous investigation at the site completed in 2014. 
The report is included in Appendix A. 
 
The previous geotechnical investigation identified groundwater may be present at a depth of 
approximately one to two metres below existing ground surface.  The presence of ground water may 
impact the installation of services including water and sanitary mains and building foundations.  
Excavations may require dewatering to facilitate installation of these services. 

2.6 Aquifer Sensitivity 

The site is located in an area designated as having Extreme Sensitivity to the Aquifer. Section 3.24C 
of the Zoning requires an Aquifer Protection Plan be developed as part of the development to 
mitigate any potential contamination of the underlying aquifer. 
 
GCL has provided the following recommendations for mitigation of any potential impacts to the 
aquifer: 
 

• Existing ponds should be pumped out and backfilled with highly plastic clay or clay till 
obtained from a pre-approved borrow source. Random fill form various sources shall not be 
permitted. Importing of the fill shall be monitored and the fill shall be placed in lifts which are 
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compacted. Backfilling the ponds in this manner will limit the potential contamination of the 
underlying aquifer. 
 

• Building foundations will include driven steel pipe/H beams and auger-cast concrete piles. 
For lighter loads, screw piles and footings may be an option. Regardless of the foundation 
type selected, the building foundations will not increase the contaminant risk of the aquifer.  

 
• Installation of the site services (water/sewer) will require excavations which may extend 

below the water table in some areas. The trenches may be backfilled with the excavated soil 
which is placed in lifts which are compacted. Backfilling the trenches in this manner will limit 
the potential contamination of the underlying aquifer. 

 
• Bioswales will be constructed as part of the surface drainage plan. Properly designed and 

constructed bioswales will limit the potential contamination of the underlying aquifer. 
 

• No fuel shall be stored onsite during and after development. 
 

2.7 Heritage Resources 

The site is located in an area designated as Heritage Sensitive3.   
 
Heritage Research Branch, Archaeological Resource Management Unit of the Ministry of Parks, 
Culture, Heritage, and Sport had been contacted and a Heritage Screening has been completed.  
The response letter appended in Appendix B.  
 
The site has been previously disturbed by cultivation and various other urban developments. Recent 
surveys in the region suggest that the majority of archaeological materials may have been removed 
or extensively disturbed.  
 
Therefore, the Heritage Research Branch has no concern with the project proceeding as planned 
and the potential for the project to impact intact significant heritage sites is low. The heritage review 
was conducted for the entire external boundary of the parcel and no additional heritage review would 
be required for changes to the site layout within the Surface Parcel 20284880 boundary (i.e. 
including holes 12, 13 and 14 on Aspen Links Golf Course). 

2.8 First Nations 

The development is located on Treaty 4 Territory, the original lands of the Cree, Ojibwe (OJIB-
WĒ), Saulteaux (SO-TO), Dakota, Nakota, Lakota, and on the homeland of the Métis Nation. 
 
There are no First Nation lands located within 3.5 kilometres of Parcel BB.   
 
 

 

 
3 RM of Edenwold, OCP Map 6B 
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3. Proposed Development 

3.1 Site Services 

Preliminary plans for the proposed development are included in Appendix C. The proposed 
concept plan for the new development is shown site services are shown in Figure SK-1.  The 
proposed site services are shown in Figure SK-2. 

3.1.1 Water Distribution System 

The water distribution system for the proposed development will connect to the existing 200 mm 
water main at the north end of McLeod Bay.   This section outlines the design criteria that will be 
used during detailed design and summarizes the results of the hydraulic modeling completed for 
the PER. 

3.1.1.1 Design Criteria 

The design criteria for the proposed water distribution system are summarized below and is 
based on Water Security Agency’s (WSA’s) EPB 501: Waterworks Design Standard. 
 

Pressure: 
• Normal Operating range: 350 kPa to 480 kPa (50 psi to 70 psi); 
• Minimum pressure during peak hour demand: 275 kPa (40 psi); 
• Minimum residual pressure during max day demand plus fire flow 140 kPa (20 psi). 

 
Pipe Velocities: 

• Maximum 1.5 m/s during Peak Hour Demand; 
• Maximum 3.2 m/s during Peak Day Demand plus Fire Flow. 

 

Pipe: 
• Minimum 150 diameter water mains, 200mm on dead ends; 
• Minimum depth of cover: 2.75m to top of pipe; 
• Material: PVC Class 235 (DR 18), CSA B137.3, AWWA C900, ANSI/NSF 61; 

 
Fittings:  

• Up to and including 300 mm diameter: Moulded PVC to AWWA C907, ANSI/NSF 61;  
• > 300mm diameter: ductile iron to AWWA C110, epoxy coated interior and exterior to 

AMSI/NSF 61.  
 

Fire hydrants:   

• Hydrants to AWWA C502, ANSI/NSF 61, epoxy coated; 
• Spacing max 150 m. 
• Hose threads to be confirmed by RM. 

 
Valves: 

• Resilient seated gate valves to AWWA C509 / C515, ANSI/NSF 61, epoxy coated; 
• Spacing max 150 m in commercial/industrial areas, 240 m in residential; 
• For HDPE pipe, valves are to be flanged. 
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Water Service Connections: 

• Less than 50 mm diameter Type K copper to AWWA C800, ANSI/NSF 61;  
• 50 mm diameter HDPE to AWWA C901, ANSI/NSF 61 
• 100 mm and larger HDPE to ASTM F714 and AWWA C906, ANSI’NSF 61, DR 11, PE 

4710. 

3.1.1.2 Water Demand 

The development is proposed to consist of seven, three storey apartment buildings with a total 
of 408 units.   
 
The estimated water demand for the proposed development at full build out is summarized in 
Table 3-1.   The estimated average day demand (ADD) is based on a water consumption rate of 
390 Liters per capita per day. 
 

Table 3-1: Estimated Water Demand 

Number of Units Population Density Total Population ADD 

408 2.3 persons per unit 938 365,976 L/day  
(4.24 L/s) 

 

The ADD, Peak Day Demand (PDD) and Peak Hour Demand (PHD) are therefore `estimated as 
follows based on peaking factors of 2.1 and 3.2 for PDD and PHD, respectively: 

 
• ADD     4.24 L/s 
• PDD     8.90 L/s 
• PHD   13.55 L/s  

3.1.1.3 Fire Flow 

Fire fighting services in the area are provided by the RM.  The RM also has standard fire 
protection agreements with Balgonie, White City, Pilot Butte, the Village of Edenwold, Hamlet of 
Kronau and the City of Regina. 

The RM does not currently provide standards for minimum fire flow. There are several methods 
to determine fire flow based on total floor area, type of construction and occupancy including the 
Fire Underwriters Survey and the National Fire Protection Agency (MFPA) 

 
The Fire Underwriters Survey: Water Supply for Public Fire Protection – A Guide to 

Recommended Practice in Canada (2020), provides the following method for determining fire 
flow: 

 
  F = 220C√A 
 
         Where: 
 

F = required fire flow in litres per minute (not to be less than 2000 LPM or 33 LPS). 
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   C = coefficient related to the type of construction 
= 1.5 for wood frame construction (structure essentially all combustible).  
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor 
and interior).   
=   0.9 for wood frame construction with a minimum of 1-hour fire resistance. 
= 0.8 for non-combustible construction (unprotected metal structural 
components, masonry or metal walls).  
= 0.6 for fire-resistive construction (fully protected frame, floors, roof). 

   A = total floor area in square metres 
 

For example, fire flow for a three-story multi-family residential building with floor area 1900 m2 
would range from 415 L/s for wood frame construction to 157 L/s for fire resistive construction. If 
sprinklers are provided, the flow may be reduced by 50%, and residential occumpancy has an 
additional 15% reduction to between 177 L/s and 66 L/s. 
 
Available fire flow will depend on the capacity of the RM’s existing distribution system and pumps 
at the water treatment facility.  WCE understands that the RM currently has a pump capable of 
providing a fire flow of 60 L/s (900 USGPM). The building design will be required to design the 
sprinkler system to accommodate sprinkler zones to the available water rates.  
 
For reference, the City of Regina requires a minimum fire flow of 90 L/s in residential areas and 
150 L/s for multi-family residential buildings. 

3.1.1.4 Water Model Results 

A model of the proposed water distribution system was developed using EPANET (Version 2.2) 
as shown in Figure 3.1.  The model was used to evaluate the performance of the proposed 
water distribution system for various scenarios.  Pressures at the connection point on McLeod 
Road for the various conditions were provided by the RM as follows: 

• Pre- Development PHD  Pressure: 450.0 kPa   

• PDD at Full Buildout  Pressure: 445.9 kPa  HGL: 652.57 

• PHD at Full Buildout  Pressure: 448.9 kPa  HGL: 653.99 

The following scenarios were evaluated: 

• Scenario 1: During PHD, pipe velocities should not exceed 1.5 m/s and system 
pressure should not be less than 275 kPa (40 psi).   

For modeling purposed, all pipes are modeled with 200 mm diameter except building 
service connections (*) are assumed 100 mm diameter.  A Hazen Williams coefficient 
of 120 was also used. 

The results are summarized in Table 3-2 and Table 3-3.  No pressures are below 275 
kPa either at ground floor level or on the third floor level during PHD and no velocities 
exceed 1.5 m/s in any pipes. 

• Scenario 2: Pipe Velocity during PDD plus Fire Flow should not exceed 3.2 m/s and 
residual pressure at fire hydrant should not be less than 140 kPa (20 psi).  
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The fire flow results for selected nodes and pipes are summarized in Table 3-4.  Based 
on the model, the maximum available fire flow that the system can deliver is 90 L/s.  
The limiting factor that prevents a higher fire flow is the velocity in the pipes supplying 
the development (i.e. Pipes P3, P4 and P14).  Increasing the size of these pipes would 
allow for a higher fire flow.  However, the RM’s distribution and pumping system may 
not be capable of delivering higher fire flows. 

 
 

 
  

Figure 3.1: Water Model Plan 
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Table 3-2: PHD Node Pressure 

Node 
Demand 

(L/s) 

Pressure on 
Ground Level 

(kPa) 

Pressure on 
Third Level 

(kPa) 

J-6 0 445.9 - 
J-7 0 445.3 - 
J-8 0 445.2 - 
J-9 0 445.1 - 
J-10 0 444.9 - 
J-11 0 444.9 - 
J-12 0 444.9 - 
J-13 0 444.9 - 
J-14 0 444.9 - 
J-15 0 444.9 - 
J-16 0 445.3 - 
J-17 0 445.3 - 
J-18 0.80 445.3 364.7 
J-19 0.80 445.3 364.7 
J-20 1.99 444.6 364.0 
J-21 1.99 444.8 364.2 
J-22 1.99 444.7 364.1 
J-23 1.99 444.6 364.0 
J-24 1.99 444.5 363.9 
J-25 1.99 444.6 364.0 
J-26 0 445.0 - 
J-27 0 445.1 - 
J-28 0 444.9 - 
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Table 3-3: PHD Pipe Velocities 

Pipe 
Flow  
(L/s) 

Velocity  
(m/s) 

P-2 13.54 0.19 
P-3 13.54 0.43 
P-4 11.94 0.38 
P-5 5.93 0.19 
P-6 5.93 0.19 
P-7 1.95 0.06 
P-8 1.95 0.06 
P-9 -0.04 0.00 
P-10 -2.03 0.06 
P-11 -2.03 0.06 
P-14 1.6 0.05 
P-15 0.8 0.03 
P-16* 0.8 0.10 
P-17* 0.8 0.10 
P-18* 1.99 0.25 
P-19* 1.99 0.25 
P-20* 1.99 0.25 
P-21* 1.99 0.25 
P-22* 1.99 0.25 
P-23* 1.99 0.25 
P-24 6.01 0.19 
P-25 6.01 0.19 
P-26 4.02 0.13 
P-27 4.02 0.13 

 
 

Table 3-4:  Fire Flow Summary 

Node 

Fire Flow  

(L/s) 

Residual 

Pressure 

 (kPa) Pipe  

Pipe 

Velocity 

(m/s) 

J-9 90 392.7 P-3, P-4 3.15 
J-11 90 378.0 P-3, P-4 3.15 
J-13 90 377.2 P-3, P-4 3.15 
J-16 90 397.7 P-3, P-4 3.15 
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3.1.2 Wastewater Collection 

The wastewater collection system for the proposed development will be connected to the existing 
200 mm sanitary main at the north end of McLeod Bay.   This section outlines the design criteria 
that will be used during detailed design and summarizes the results of the analysis completed for 
the PER. 

3.1.2.1 Design Criteria 

The design criteria for the wastewater collection system are summarized below and is based on 
WSA’s EPB 503: Sewage Works Design Standard. 

• Minimum depth of cover of storm mains: 2.75 m to pipe invert. 

• Minimum pipe size: 200 mm. 

• Material:  PVC SDR 35 to CSA B182.1 and B182.2. 

• Minimum pipe slope based on minimum cleansing velocity of 0.6 m/s. 

o For 200 mm mains the minimum slope will be 0.40%. 

• Manholes: 1050 diameter pre-cast concrete to ASTM C478 with ductile iron frame and 
covers. 

• Minimum separation from water mains: 2.5 m. 

3.1.2.2 Wastewater Generation 

The estimated wastewater generation for the proposed development at full build out is 
summarized in Table 3-4.   The estimated dry weather flow (DWF) is based on a wastewater 
generation rate of 225 Liters per capita per day. 

Table 3-2: Estimated Wastewater Generation 

Number of Units Population Density Total Population DWF 

408 2.3 persons per unit 938 211,140 L/day 
(2.44 L/s) 

 

EPB 503: Sewage Works Design Standard also suggests an allowance of 0.28 L/s/ha be applied 
to account for wet weather inflow to manholes and for infiltration into pipes and manholes.  An 
allowance of 0.4 L/s per manhole situated in sag locations.  
 
The estimated DWF and wet weather flow (WWF) are therefore estimated as follows: 

 
• DWF   2.44 L/s 
• WWF    5.57 L/s 

 
WWF is based on a total site area of 5.45 ha and assumes 4 manholes are situated in sag 
locations.   
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A 200 mm PVC sanitary main installed at a slope of 0.40% would have a capacity of 26 L/s 
when running 80% full.  Therefore, the proposed 200 mm sanitary main has adequate capacity 
to accommodate the expected WWF from the new development.    
 
During WWF, the 200 mm pipe will flow at a depth of approximately 62 mm or 31% of the pipe 
diameter.  The velocity in the pipe during WWF is estimated to be 0.68 m/s at a pipe slope of 
0.40%. 
 
During DWF, the 200 mm pipe will flow at a depth of approximately 41 mm or 21% of the pipe 
diameter. The velocity in the pipe during DWF is estimated to be 0.54 m/s at a slope of 0.40%.  
A pipe slope of 0.52% is required to maintain a minimum velocity of 0.60 m/s during DWF. 
 
Wastewater will flow into the existing 200mm sanitary main on McLeod Road and then south to 
the existing lift station near the intersection of South Plains Road and Hutchhence Road.  The 
RM has confirmed the existing wastewater system has capacity to accommodate the additional 
flows from the new development. 

3.1.3 Storm Water Management 

The storm water management system will be designed in accordance with the most current 
version of WSA’s Stormwater Guidelines (EPB 322) and other best management practices. 
 
The proposed storm water management system is shown in Figure SK-3 in Appendix C.  The 
existing topography in the area generally slopes from northwest to southeast towards the existing 
irrigation pond nest to the Aspen Links Golf Course.  The existing two northerly ponds will be filled 
as part of the site grading.  Runoff from the site will be directed overland via bio-swales to the 
existing irrigation pond at the southeast limit of the site. 
 
A storm pond is proposed to be provided to detain a 1:100-year, 24-hour rainfall event.  The 
release rate will be restricted to the pre-development 1:100-year runoff but no shorter than 24 
hours after the rainfall event. 
 
Rainfall runoff is based on the Short Duration Intensity Duration Frequency (IDF) curves for 
Regina for the period 1941 to 2017 obtained from Environment Canada.   Rainfall intensity and 
rainfall amounts derived from the IDF curves for the 1:100-year, 24-hour duration rainfall event are 
summarized in Table 3-5. 

Table 3-3: Rainfall Data (1:100 Year, 24 Hour Event) 

Return  
Period  

(Tr) 

Rainfall 
Intensity 
(mm/hr) 

Rainfall 
Amount 

(mm) 

1:2 1.7 40.1 
1:5 2.5 60.0 

1:10 3.0 73.1 
1:25 3.7 89.7 
1:50 4.3 102.0 
1:100 4.8 114.2 
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Based on the site area of 5.45 ha and an assumed post-development runoff coefficient (C) of 0.80, 
the estimated runoff volume during a 1:100, 24-year rainfall event is estimated as follows: 
 

Runoff Volume = 5.45 ha x 0.80 x 114.2 mm = 4,980 m3 
 
The release rate for the storm detention pond is typically restricted to the pre-development run-off 
rate.  The pre-development release rate was estimated using the Rational Method as follows: 
 

Q = 0.0028  C  I  A  
 
  Where Q = Peak runoff rate (m3/s) 
   C = Runoff coefficient  
    where C = 0.25 for pre-development conditions and 
     C = 0.80 for post-development conditions 
    I = Rainfall Intensity (mm/hr) for the time of concentration (Tc) of the basin. 
   A = Catchment Area (ha) 
 
 The time of concentration was estimated based on the Kirpich formula as follows: 
 

  Tc = 0.0195  L0.77  S -0.385 
 
 Where L = maximum length of flow (m): estimated at 500 metres 
  S = Slope of terrain (m/m): assumed as 0.01 m/m or 1.0% 
 
Using a Tc = 14 minutes, the rainfall intensity for the 1:100-year event is approximately 4.8 mm/hr. 
Assuming a pre-development C = 0.25, the pre-development runoff rate for the 1:100-year rainfall 
event is estimated at 0.018 m3/s.    
 
The outlet for the storm detention pond should be also designed to release the volume over a 24-
hour period after the 24-hour rainfall event has ended, or at a maximum rate of 4,980 m3 / 48 
hours = 0.030 m3/s. Since the pre-development release rate is less than the 24-hour release rate, 
the 1:100-year pre-development release rate (0.018 m3/s) will be used.   
 
It is assumed the pond will be allowed to release runoff at the pre-development release rate for the 
duration of the rainfall event.  Therefore, the storm detention pond will be sized to deduct the 
volume released during the 24-hour storm duration as follows: 
 
 Runoff Volume during 24-hour rainfall event     4,980 m3 
 Less volume released during 24-hour event       1,570 m3  
 Volume of temporary detention storage required    3,410 m3 
 
To maintain a source of water for irrigation of the Aspen Links Golf Course, a wet detention storm 
pond is proposed.  The wet pond concept is shown in Figure 3.2.  A wet pond provides for 
temporary storage above the permanent pool in order to detain the storm water runoff and provide 
for settling of sediment.   The permanent pool can also be used for other purposes such as 
irrigation. 
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Pond side slopes are proposed to be 4 horizontals to 1 vertical (4H:1V).  A freeboard of between 
0.3 m and 0.6 m is also normally provided. The permanent pool typically has a maximum depth of 
2.5 m to 3.0 m.  The active storage depth would typically be in the range of 1.0 m to 2.0 m. 
 
The proposed pond outlet includes a 450 mm CSP or HDPE pipe with a precast concrete 
manhole.  The pipe would be designed to daylight to natural ground at the south limit of the site (if 
possible).  An orifice plate or inlet control device sized for the release rate of 0.018 m3/s is 
provided inside the manhole to control the release of the temporary detention storage.  A weir 
installed inside the manhole is also provided for a high-level overflow. 
 
Final site grading, pond configuration and pond outlet details will be confirmed during detailed 
design.  

3.2 Traffic Impact Assessment 

Access to the site will be from the existing Great Plains Road and South Plains Road by way of 
Percival Drive and McLeod Road. McLeod Road and Percival Drive are currently a two-lane, 
paved roadways.  

Both the Great Plains Road and South Plains Road are major access roads into and out of the 
community. The Pilot Butte interchange is accessible from each road and will be the connection 
point to Highway No. 1 for residents travelling west into Regina. Residents wanting to travel east 
on Highway No. 1 will either utilize the off ramp at Great Plains Industrial Drive or the off ramp 
located on Emerald Park Road. Both roads that connect to the Emerald Park Business District 
would be used for inter-community travel. 

The Development will generate an estimated additional 2,562 vehicle trips/day with 256 at the 
peak hour, both am/pm. The impact on current roadways within the RM due to the additional 
volume of vehicles is predicted to have minimal impact. The additional traffic has been considered 
in the area’s overall growth projections.  

 

Pipe with Orifice 
Plate or Inlet Control 
Device 

450mm CSP or 
HDPE Piped 
Outlet to Daylight 
at South End 

Temp Detention Storage 

Permanent Storage 

Temp Detention Storage 

Permanent Storage 

Control Valve 
(Normally Closed) 

Control Valve 
(Normally Open) 

Figure 3.2: Storm Detention Pond Concept 

Wet Pond Section 

Outlet Structure Detail 

High Level 
Overflow Pipe 

Tee 
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The traffic is estimated to be a 60/40 split, with 60% (1,537 AADT) utilizing South Plains Road and 
40% using Great Plains Road to access the development. 

Internal roadways will remain as part of the development and not be turned over to the RM. These 
areas are parking lots and general circulation roadways. Parking is to be provided as per section 
4.27 of the Zoning Bylaw. 

3.3 Active Transportation Access 

The RM currently maintains pedestrian pathways along the south side of Great Plains Road and 
the north side of South Plains Road. 

The proposed development will include pathways, common walkways and pedestrian circulation 
areas that connect to the existing RM pedestrian infrastructure.   

Additional details will be provided with the detailed design drawings. 

3.4 Utilities 

Shallow utilities (SaskPower, SaskEnergy, and SaskTel) are located in the immediate vicinity of 
the development. The necessary installation and connection fees will be borne by the individual lot 
owner. 

Utility companies will be contacted to confirm servicing requirements during detailed design. 

3.5 Phasing 

The developer will be phasing the construction of the project. An overall parcel development 
permit will be submitted with detailed engineering drawings for the site and services, along with a 
detailed landscape plan. 

Each building will then be phased for construction under individual building permits and the plan 
area will be separated into construction phases. Phase 1 consists of the western buildings (2 
buildings) and required road accesses. Subsequent phases will include the remaining buildings (5 
buildings), which has yet to be determined. 
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Talon Capital Ltd. 

c/o Gilchuk Design 

PO Box 724 

WHITE CITY, Saskatchewan 

S4L 5B1 

 

ATTENTION:   MR. JASON GILCHUK 

 

Dear Sir: 

 

SUBJECT: GEOTECHNICAL INVESTIGATION 

  PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT 

  PARCEL BB, PLAN No. 102138342 EXT. 0 

  EMERALD PARK, SASKATCHEWAN 

 

1.0 INTRODUCTION 

This report presents the results of a site specific subsurface soils investigation and 

geotechnical analysis carried out at the above captioned site.  It is our understanding that the 

project includes construction of 6 three-storey, basementless apartment buildings and 2 two-

storey townhouses which may have walkout basements.  The site was previously developed 

as part of the existing golf course.  Water ponds from the former golf course remain on the 

property and will be filled in to permit development.  Our Company conducted a preliminary 

geotechnical investigation at the property in 2014.  The information obtained during the 

2014 investigation is included in this report. 

 

The objectives of this investigation were to provide the following information at the site: 

 

.1 To define the subsurface soil stratigraphy and engineering properties of the 

foundation soils, including the groundwater regime; 
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.2 To provide design recommendations for the most suitable and economical type of 

foundation system to support the proposed buildings; 

 

.3 To provide recommendations with respect to the type of cement to use for concrete 

in contact with native soils; 

 

.4 To comment on possible excavation and construction problems related to foundation 

construction with particular reference to groundwater conditions; 

 

.5 To provide recommendations for floor slab design and construction; 

 

.6 To provide recommendations to backfill the existing ponds; 

 

.7 To provide pavement design recommendations for roadways and parking lots; 

 

.8 To provide recommendations on pertinent geotechnical issues identified during the 

subsurface investigation. 

 

Authorization to proceed with this work was received in your e-mail dated November 23, 

2022. 

 

2.0 DESCRIPTION OF THE SITE 

The subject property shown in Figure 1 is located at the south side of Great Plains Road, in 

Emerald Park, Saskatchewan.  The legal description of the property is Parcel BB,  

Plan No. 102138342 Ext. 0.  The property was previously developed as a golf course and is 

currently vacant grassland. 

 

3.0 FIELD AND LABORATORY INVESTIGATION 

The subsurface conditions were investigated by drilling 11 test borings at the locations 

shown on Drawing No. GE-1403-1.  The test holes were drilled on February 11,  

February 12 and March 12, 2014 and March 28, 2023, using truck-mounted diggers 

equipped with a 150 mm diameter continuous flight auger and a 200 mm diameter hollow 

stem auger.  The test holes were terminated depths ranging from 12.2 to 21.3 metres below 

existing ground surface.  A total of three (3) sandpipe piezometers were installed. 
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Representative disturbed auger samples, split-spoon samples and undisturbed soil samples 

were recovered from the test borings and taken to our laboratory for analysis.  Standard 

Penetration tests were conducted in select test holes.  Each soil sample was visually 

examined to determine its textural classification and a natural moisture content test was 

performed on each sample.  In addition, Atterberg limits, sulphate content, grain size 

analysis, unconfined compressive tests were performed on selected representative soil 

samples.  Details of the soil profile, samples taken, laboratory test results, piezometer 

installations and stratigraphic interpretations of the subsoils are appended to this report on 

Drawing Nos. GE-1403-5 to -19, inclusive. 

 

The ground surface elevations at the test hole locations were established by representatives 

of Ground Engineering Consultants Ltd. and are referenced to an assumed datum of  

100.00 metres described as the top of the SaskPower transformer base located on McLeod 

Road as shown on Drawing No. GE-1403-1. 

 

4.0 GEOTECHNICAL ANALYSIS 

4.1 Stratigraphy 

The drilling information indicates that fill materials have been placed in some areas of the 

site and extend to depths ranging from 0.5 to 0.9 metres below existing grade.  The fill 

consists predominantly of silty clay with trace quantities of sand, gravel and organics.  Fill 

materials were not encountered in Test Holes 102, 105, 107, 109 and 110, inclusive.  In Test 

Hole 104, the fill materials are underlain by a topsoil layer which extended to a depth of 1.8 

metres. 

 

The topsoil and/or surficial fill materials are underlain by a stratified drift unit which 

extends to a depth of 19.2 metres in Test Hole 110 and to the maximum depth penetrated in 

the remaining test holes (12.2 metres).  The drift unit consists of interbedded layers of clay, 

silt and sand. 

 

The stratified drift unit is underlain by an unoxidized, glacial till stratigraphic unit which 

extends to the maximum depth penetrated during the investigation (21.3 metres).  The till 
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material is a heterogeneous mixture of clay, silt, sand and gravel, with occasional 

cobblestones and boulders. 

 

4.2 Groundwater 

The drilling information indicates that there is a shallow water table at this site.  Standpipe 

piezometers were installed in Test Holes 106, 108 and 111 to monitor groundwater levels.  

Water levels in the piezometers were measured on March 21 and 31, 2023.  The data is 

summarized in Table 1, below. 

 

TABLE 1 

PIEZOMETRIC SURFACE MEASUREMENTS 

PIEZOMETER 

NO. 

DATE 

MEASURED 

DEPTH OF 

WELL 

BELOW 

GRADE 

 

(m) 

GROUNDWATER 

LEVEL FROM TOP 

OF PIPE 

 

(m) 

GROUNDWATER 

LEVEL FROM 

GROUND 

SURFACE 

 

(m) 

GROUNDWATER 

ELEVATION 

(ASSUMED) 

TH 106 March 21, 2023 5.15 2.44 1.81 98.64 

TH 108 March 31, 2023 4.53 2.59 1.59 99.48 

TH 111 March 31, 2023 4.74 2.75 1.89 98.92 

 

During periods of heavy rainfall or spring runoff, the water table could be even higher. 

 

5.0 DISCUSSION 

5.1 Fill Materials 

The surficial fill is moist to very moist with variable amounts of sand and gravel. 

 

5.2 Stratified Drift Unit 

The stratified drift unit varies in lithology from clayey, sandy silts to silty clay and silty fine 

grained sands.  These soils are normally consolidated.  The clay layers are firm to stiff in 

consistency with undrained shear strengths ranging from 35 to 80 kPa.  The clay layers are 

highly plastic and have a Plasticity Index ranging from 27 to 46 percent and a Liquid Limit 

ranging from 48 to 74 percent.  The silt and sand layers are loose to medium dense with “N” 

values ranging from 2 to 15 blows per foot.  The silt is dilatent and sensitive to disturbance.  
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The saturated silts and sands are cohesionless and subject to sloughing.  Typical gradations 

of the sand layers are shown on Drawing Nos. GE-1403-18 to -19, inclusive. 

 

5.3 Till Stratigraphic Unit 

The till stratigraphic unit is unoxidized and stiff to hard with undrained shear strengths in the 

order of 250 kPa.  The dry density of the till is in the order of 1.92 tonnes per cubic metre.  

Standard Penetration “N” values are in the order of 37 blows per foot. 

 

The term till on the borehole logs indicates that the material originates from geological 

processes associated with glaciation.  These processes produce a material that is 

heterogeneous in composition and, as such, the till may contain pockets and/or seams of 

material such as sand, gravel, silt or clay.  Till often contains cobbles (75 to 200 mm) or 

boulders (over 200 mm) and, therefore, contractors may encounter them during excavation 

even if they are not evident in the test borings, as is the case at this site.  It should be 

appreciated that normal sampling equipment cannot differentiate the size or type of any 

obstruction.  Because of the horizontal and vertical variability of till, the sample descriptions 

may be applicable to a very limited area; caution is therefore essential when dealing with 

sensitive excavations in till material. 

 

6.0 FOUNDATION CONSIDERATIONS 

Conventional bored concrete piles are not an option at this site due to the shallow water 

table and sloughing conditions.   Spread footings are not considered to be an option due to 

the highly plastic clay, weak surficial soils and fill materials.  We recommend that the 

proposed structures be supported on driven steel pipe piles or augercast (CFA) bored 

concrete piles.  Helical steel screw piles would be a suitable alternative for the lightly loaded 

structures.  Our specific design recommendations for each type of foundation system are 

presented as follows: 

 

6.1 Driven Steel Pipe Piles 

.1 The structural design of steel pipe piles shall conform to the requirements of 

Subsection 4.3.4 of the National Building Code of Canada (2015).  The steel pipe 
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piles may be designed as open ended.  The piles are to be filled with concrete after 

driving has been completed. 

 

.2 A minimum embedment length of 7.5 metres is recommended, with a minimum pipe 

diameter of 273 mm. 

 

.3 The load carrying capacity of a single steel pipe pile is a combination of point 

resistance and side friction developed between the pile and the surrounding soil.  For 

design purposes, the end bearing component should generally be disregarded. The 

relationship can be expressed as follows: 

 

     R = Փ Ap f 

 

  Where: R = pile capacity; 

    Փ = geotechnical resistance factor; 

    Ap = effective skin friction area; 

    f = ultimate skin friction 

 

 The upper 2.0 metres of pile length or the maximum depth of fill, whichever is 

greater should discounted insofar as side friction carrying capacity is concerned.  The 

depth of fill within the former ponds must be documented and discounted insofar 

side friction is concerned.  For driven steel piles, an average ultimate skin friction 

value of 50 kPa may be used for the drift soils at this site.  The geotechnical 

resistance factor that should be applied for Limits State design is 0.4 for piles in 

compression and 0.3 for piles in tension. 

 

Practical refusal can be calculated in the field on the basis of the pile capacity, pile 

specifications, pile penetration and the driving energy.  Dynamic pile driving 

formulas should generally not be used for pile design, however, driving beyond the 

refusal criteria may cause structural damage to the piles which should not be 

permitted.  Practical refusal for steel piles should be defined as a pile penetration of 

50 mm for the last 10 blows of a hammer operating at a specified energy (depending 

on pile size).  Typical pile cross sections and recommended energy to achieve 
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practical refusal are provided in Table 2.  Piles driven to refusal should be re-driven 

after 24 hours to ensure proper set. 

 

TABLE 2 

SPECIFIED DRIVING ENERGY FOR 

STEEL PIPE PILES DRIVEN TO REFUSAL 

PILE DIAMETER* 

 

 

DRIVING ENERGY 

 

(kJ) 

273 45 

325 52 

355 59 

406 65 

508 85 

559 90 

610 100 

*Section thickness as required for structural integrity and corrosion protection (not less than 11.0 mm). 

 

.5 The materials to be used for steel piles must conform to the requirements of the 

National Building Code of Canada (2015) and ASTM A252 – Standard 

Specifications for Welded and Seamless Steel Pipe Piles.  Grade 3 steel with a 

minimum yield strength of 310 MPa is recommended. 

 

.6 Experience indicates that corrosion is not a practical problem for steel piles driven 

into natural soil.  However, in fill at/or above the groundwater table, moderate 

corrosion may occur.  Where these conditions exist, steps should be taken to protect 

the piles.  Among these are the application of coatings such as coal tar epoxy before 

driving, encasement by cast-in-place concrete jackets, Cathodic protection, inclusion 

of copper content in the steel, or combinations of these including increasing the wall 

thickness to provide a margin for corrosion, see National Bureau of Standard 

Monograph 127 (1972). 
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.7 The pile driving procedures should be inspected by competent geotechnical 

personnel and driving records documented for each pile. 

 

.8 A minimum centre to centre spacing of 2.5 times the pile diameter should be 

maintained between piles. 

 

.9 Additional technical information on structural design and installation of steel pipe 

piles is included in Appendix A. 

 

6.2 Augercast Bored Concrete Piles 

.1 The proposed structures may be supported by augercast (CFA) straight shaft piles 

designed to develop load carrying capacity on the basis of side friction only.  For 

augercast (CFA) piles, an average ultimate skin friction value of 55 kPa may be used 

for the drift soils at this site.  The geotechnical resistance factor that should be 

applied for Limits State design is 0.4 for piles in compression and 0.3 for piles in 

tension. 

 

.2 The upper 2.0 metres of pile length or the maximum depth of fill, whichever is 

greater, should be discounted insofar as side friction carrying capacity is concerned.  

The depth of fill within the former ponds must be documented and discounted insofar 

side friction is concerned.  It is recommended that the minimum pile shaft diameter 

be 400 mm.  A minimum pile length of 7.5 metres is also recommended. 

 

.3 The minimum centre to centre pile spacing for CFA piles should be (0.02D + 2.5b) 

where D is the average depth of the piles and b is the pile diameter. 

 

.4 Pile shafts carrying little or no bending moment should be reinforced with nominal 

vertical reinforcement in the form of intermediate grade deformed bars, composing 

about one-half (½) of one (1) percent of the cross-sectional area.  The steel 

reinforcing cage should be projected or dowels set into the top of the caisson to tie 

into the foundation walls and/or columns. 
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.5 A minimum of 75 mm of rigid insulation should be placed on the inside of all 

perimeter grade beams to reduce the heat losses and to prevent drying of the soils. 

 

6.3 Helical Steel Screw Piles 

Relatively light loads may be supported on helical steel screw piles.  The approximate 

ultimate vertical capacity Qu, for a single helix pile installed in cohesionless (sandy) soils 

may be determined by the following equation: 

 

Qu  =  (γ’ H Nq) 
π (D2 – d2) 

 
4 

Where:  Nq = bearing capacity factor 

 Nq = eп TanФ 2 

Ф = the soil angle of internal friction (degrees) 

 For Drift Soils, Ф = 24o 

H = height of soil above the helix plate 

D = diameter of the helix 

d = diameter of the shaft 

γˈ = effective soil unit weight for the saturated silt and sand soils = 8.5 kN/m3 

 

In the case of a screw pile with multiple helixes, the ultimate vertical compressive load 

capacity may be determined by: 

 

Qu  =   
n 

 Rui  Qui ∑ 
I=1 

 

Where:    i   = helix number, numbered 1 to n, increasing downward 

Qui = ultimate capacity of helix plate “i”, from the above equation using the 

applicable helix diameter and embedment depth. 

Rui = interaction factor given in Table 3, to account for the effect of helix 

spacing. 
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TABLE 3 

INTERACTION FACTOR FOR MULTIPLE HELIX SCREW PILES 

Ratio (S/D) of Average Helix 

Spacings (S) to Average Helix 

Diameter (D) 

Interaction Factor Ru 

1 0.3 

2 0.5 

2.5 0.65 

3 0.75 

3.5 0.85 

4 0.95 

5 1.0 

Note:  For cohesive soils: Ru1 and Run = 1, for both tension and compressive loads. 

 

The ultimate capacity calculated using the above recommendations shall be multiplied by 

the following geotechnical resistance factors (ɸ) for Limit States Design purposes: 0.4 for 

piles in compression; 0.3 for piles in tension, and 1.0 for adfreezing.  Assume an adfreeze 

depth of 2.0 metres. 

 

With a center-to-center spacing of 3 helix diameters or more, the group capacity may be 

taken as the sum of the capacities of individual piles.  At pile spacing between 2 and 3 helix 

diameters, the sum of the vertical capacities of a group should be reduced by 20 percent.  

The center-to-center pile spacing should not be less than 2 helix diameters. 

 

A minimum embedment depth of 7.5 metres below grade or 5 times the helix diameter plus 

1.5 metres, whichever is greater, is recommended. 

 

Torque measurements are commonly used to predict the vertical capacities of helical piles.  

However, torque correlations with vertical capacities are unreliable and show significant 

deviations between the predicted and actual capacities from load tests.  The use of torque 

measurements as a design tool is not acceptable.  Due to the empirical nature of screw pile 
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design, load tests are recommended to confirm the screw pile capacities prior to 

construction. 

 

7.0 EXCAVATION CONSIDERATIONS 

Building and trench excavations will be in the surficial fill and stratified drift soils.  

Conventional excavation procedures should therefore be applicable to the soils at this site.  

The sand and silt strata are generally saturated and trench instability should be anticipated 

when excavating in any soils below the water table.  Excavations shall comply with 

minimum requirements of Occupational Health and Safety Regulations. 

 

Occupational Health and Safety Regulations require that any trench or excavation in which 

people must work must be cut back according to the soil “type” or a temporary shoring 

system must be used to support the sides of the excavation.  The saturated sand and silt 

below the water table would be classified as a “Type 4 Soils”.  In the case of a “Type 4 

Soil”, the walls of excavations which penetrate into the saturated sand and silt layers can be 

sloped to from the bottom of the excavation at an angle not steeper than three (3) horizontal 

to one (1) vertical, or 19o measured from the horizontal.  If significant vibrations and/or 

other dynamic loading are near open cuts, shoring or other safety precautions may be 

required. 

 

Stockpiles and/or surcharge loads should not be placed on the edge of the excavations. 

 

Shoring systems shall protect the worker and prevent instability.  All shoring systems shall 

be designed by a qualified professional engineer. 

 

It is anticipated that in some areas the excavations will extend below the water table, 

therefore, dewatering will be required during construction.  Water may be removed from 

excavations through the use of sumps.  The following points are recommended for 

dewatering of deep excavations: 

.1 The dewatering method must insure the stability of the sides and bottom of the 

excavation.  Extra width of excavation to accommodate ditches and/or sumps may be 

required; 
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.2 The lowered water table must be kept under full control to avoid fluctuations which 

may cause instability in the excavation; 

.3 Adequate pumping capacity as well as standby pumping and power capacity should 

be provided; 

.4 Pumped water should be discharged in a manner that will not interfere with the 

excavation or deposit deleterious materials in waterways; 

.5 Loss of ground from around the sump should be prevented; 

.6 Observation and maintenance of the excavation should be carried out on a regular 

basis. 

 

Should changed soil and/or groundwater conditions be encountered as the excavation 

proceeds, they should be reported immediately to our office in order that we can review our 

recommendations.  Side slopes of deep excavations should be monitored on a daily basis to 

detect any signs of potential stability problems. 

 

8.0 FLOOR SLAB CONSIDERATIONS 

Due to the fill materials, weak surficial soils and highly plastic clay we recommend the 

buildings have structurally supported floors.  The following recommendations are provided 

for structural floor systems. 

 

8.1 Structurally Supported Floor Systems 

We recommend the following items of work for construction of the structural slab. 

 

.1 A minimum 150 mm cardboard void form should be placed beneath the floor slab. 

 

.2 The void form should be covered with a minimum 6 mil polyethylene vapour barrier 

to deter moisture migration through the floor. 

 

.3 The backfill against the perimeter grade beams should consist of the native soils.  

The soil should be placed in thin lifts (200 mm) and compacted to 95 percent 
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Standard Proctor density to minimize infiltration of surface water into the void space 

beneath the floor. 

 

For buildings designed with deeper crawl spaces, the following recommendations are 

provided: 

 

.1 The crawl space should be covered with a Permalon X-150 type vapour barrier 

reduce the humidity in the crawl space and prevent drying of the subgrade soils.   

 

.2 The ground surface in the crawl space should be graded to slope no steeper than 3:1 

(horizontal to vertical) towards a positive outlet in order to drain any water that may 

enter the crawl space area. 

 

.3 Provisions should be made to ventilate the crawl space area to prevent humidity 

build-up and mold growth.  

 

9.0 FROST HEAVING 

In fine-grained soils such as silts and clays, moisture is continuously drawn to the freezing 

plane where it forms ice lenses.  These lenses physically lift the soil above them, thus 

causing heave at ground surface.  The frost heaving risk at this site is high due to the fine-

grained soils and shallow groundwater table.  The maximum anticipated depth of frost 

penetration at this site is in the order of 1.8 to 2.2 metres depending on the depth of snow 

cover. 

 

To minimize frost heaving problems, any paved areas should be sloped to suitably located 

catch basins or ditches.  Regular maintenance of the pavement structure (crack sealing) is 

critical for satisfactory long-term performance.  Rigid insulation is recommended beneath 

exterior grade supported concrete slabs to minimize the depth of frost penetration and 

prevent frost heaving adjacent to the buildings. 

 

10.0 PAVEMENT STRUCTURE 

It is understood that parking and roadway areas will be surfaced with an asphaltic concrete 

pavement structure.  Our recommendations are provided as follows; 
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.1 The pavement around the buildings should be designed to slope in order to provide 

adequate drainage of water away from the perimeter of the building and from the 

surface of paved areas.  The need for adequate drainage cannot be overstressed.  To 

ensure fast runoff, the surface of the pavement should have a slope of at least two (2) 

percent, either to the outer perimeter of the paved areas, or to suitable located catch 

basins leading to underground drains.  The contour of the finished pavement at all 

points should prevent water from standing on the surface, and surface water should 

not be permitted to seep back under the outer edges of the pavement.  Subsurface 

drains should be installed in locations where subsurface water may accumulate 

within the pavement structure or where its necessary to intercept water that would 

tend to make its way into the pavement structure. 

 

.2 Pavement structure thicknesses for heavy truck loading and light duty parking areas 

are as noted in Table 4. 

 

TABLE 4 

RECOMMENDED PAVEMENT STRUCTURES 

 

ASPHALT 

CONCRETE 

SURFACE 

COURSE 

(mm) 

TYPE 33 

BASE COURSE 

THICKNESS 

 

(mm) 

TYPE 8 

SUBBASE 

THICKNESS 

  

(mm) 

NON-WOVEN 

GEOTEXTILE 

  

 

(mm) 

Heavy Structure 100 150 350 Geotex 1201 

Light Structure 50 150 150 - 

 

.3 The subgrade in the parking and roadway areas should be compacted to a minimum 

of 95% Standard Proctor density with a heavy sheepsfoot or vibratory padfoot type 

compactor and any soft or spongy areas should be replaced with granular material 

before placing the base or subbase.  In the roadway areas, a non-woven geotextile 

(Geotex 1201 or equivalent) is recommended on top of the finished subgrade and in 

any other wet, soft areas encountered during construction.   

 

.4 The subbase course should be a well graded pit run sand (Type 8) compacted to a 

minimum of 98% Standard Proctor density.  The base course (Type 33) should be a 

crushed, well graded granular material compacted to 100% Standard Proctor density.  
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Suggested specifications for asphaltic concrete and base course materials are 

included in Appendix B. 

 

11.0 BACKFILLING OF EXISTING PONDS 

The existing water ponds should be pumped out and backfilled with highly plastic clay or 

clay till.  Ensure all saturated and organic soil is removed from the ponds prior to 

backfilling.  The fill shall be placed in lifts no thicker than 200mm and compacted to 100% 

Standard Proctor density.   

 

12.0 OTHER 

.1 Adequate drainage away from the buildings should be provided and maintained to 

minimize infiltration of water into the subgrade.  This is critical to minimize the 

potential for frost heaving around the perimeter of the buildings. 

 

.2 Test results on selected samples indicate that the soluble sulphate contents in the soil 

range from 0.10 to 0.15 percent by dry soil weight.  Exposure Class S-3 is considered 

appropriate for design of concrete in contact with the native soil, as specified in CSA 

Standard CAN3-A23.1.  Minimum requirements for Exposure Class S-3 are as 

follows: 

   i) Cement Type: MS, MSb, LH, HS or HSb 

  ii) Maximum water to cementing materials ratio: 0.50 

  iii) Air Content: as per CSA CAN-A23.1-09 Tables 2 and 4 

  iv) Minimum specified Compressive Strength: 30 MPa at 56 days 

 

.3 In the event that changes are made in the design, location or nature of the project, the 

conclusions and recommendations included in this report would not be deemed valid 

unless the changes in the project were reviewed by our firm.  Modification to this 

report would then be made if necessary.  Furthermore, it is recommended that this 

firm be allowed an opportunity for a general review of the final design plans and 

specifications in order to ensure that the recommendations made in this report are 

properly interpreted and implemented.  If this firm is not allowed the opportunity for 

this review, we assume no responsibility for the misinterpretation of any of the 

recommendations. 
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.4 It is recommended that Ground Engineering Consultants Ltd. be retained to provide 

inspection services during construction of the foundations for this project.  This is to 

observe compliance with the design concepts, specifications or recommendations 

and to allow design changes in the event that the subsurface conditions differ from 

what was anticipated. 

 

.5 This report has been prepared for Talon Capital Ltd. and is intended for the specific 

application to the design and construction of the Proposed Greensview Residential 

Development to be constructed at Parcel BB, Plan No. 102138342 Ext. 0 in Emerald 

Park, Saskatchewan.  The analysis and recommendations are based in part on the 

data obtained from the test hole logs.  The boundaries between soil strata have been 

established at the bore hole locations.  Between the bore holes, the boundaries are 

assumed from geological evidence and may be subject to considerable error.  

Contractors bidding on the project works are particularly advised against reviewing 

the report without realizing the limitations of the subsurface information. 

 

.6 It is recommended that the geotechnical workscope include the following services in 

addition to subsurface exploration and development of foundation design 

recommendations.  These two services are: 

 

i) geotechnical review of other design professionals' plans 

relative to their interpretation of geotechnical findings and 

recommendations, and 

 

ii) construction monitoring to observe construction activities in 

light of plans and specifications, and to help assure that 

unforeseen conditions are detected quickly to permit prompt 

corrective action and thus prevent minor problems from 

growing to major proportion. 

 

.7 The samples from this site will be retained in our laboratory for 90 days following 

the date of this report.  Should no instructions be received to the contrary, these 

samples will then be discarded. 
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1. STANDARD OF CARE

This study and report have been prepared in accordance with generally accepted geotechnical and environmental
consulting practices in this area.  No other warranty, expressed or implied, is made.

2. BASIS OF REPORT

This report has been prepared for the specific site, development, design objectives and purpose that were described
to Ground Engineering Consultants Ltd. (GEC) by the Client.  The applicability and reliability of any of the
findings, recommendations, suggestions, or opinions expressed in the document are only valid to the extent that
there has been no material alternation or variation from any of the said descriptions provided to GEC, unless GEC
is specifically requested by the Client to review and revise the Report in light of such alteration or variation.

3. USE OF THE REPORT

The information and opinions expressed in this document are for the sole benefit of the Client.  No other party may
use or rely upon the report or any portion thereof without GEC’s expressed written consent.  GEC will consent to
any reasonable request by the Client to approve the use of this report by other parties as approved users.  The
contents of the report remain the copyright property of GEC, who authorizes only the Client and “Approved Users”
to make copies of the report only in such quantities as are reasonably necessary for the use of the report by those
parties.  The Client and Approved Users may not give, lend, sell or otherwise make available this document or the
report or any portion thereof, or any copy of the report or portion thereof, to any party without the expressed
written permission of GEC.

4. COMPLETE REPORT

The report is of a summary nature and is not intended to stand alone without reference to the instructions given to
GEC by the Client, communications between GEC and the client, and to any other reports, writings or documents
prepared by GEC for the Client relative to the specific site described herein, all of which constitute the report.
Wherever the word “report” is used herein, it shall refer to any and all of the documents referred to  herein

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS
EXPRESSED HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT.  GEC CANNOT
BE RESPONSIBLE FOR USE BY ANY PARTY OR PORTIONS OF THE REPORT WITHOUT REFERENCE
TO THE WHOLE REPORT.

5. INTERPRETATION OF THE REPORT

Nature and Exactness of Soil and Contaminant Description.  Classification and identification of soils, rocks,
geological units, contaminant materials and contaminant quantities have been based on commonly accepted
geotechnical and environmental consulting practices in this area.  Classification and identification of these factors
are judgmental in nature and even comprehensive sampling and testing programs implemented with appropriate
equipment by experienced personnel, may fail to locate some hidden conditions.  All reasonable problems will
involve an inherent risk that some conditions will not be detected and all reports summarizing such investigations
will be based on assumptions of what exists between the actual points sampled.  Actual conditions may vary
significantly between the points investigated and all persons making use of such reports should be aware of and
accept this risk.  Some conditions are subject to change over time and those making use of the report should be
aware of this possibility and understand that the report only presents the conditions at the sampled points at the
time of sampling.
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   0.00 m                                                      100.65 m
   TOPSOIL

   0.08 m                                                      100.58 m
   SILT - clayey
            - moist to wet, very loose
            - unoxidized below 3.1 metres
            - dark gray (5Y 4/1)

   9.40 m                                                      91.25 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH103

Brat 22

Parcel BB, Plan 102138342

 5588414 N;  542805 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 2.3 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 100.61 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      100.61 m
   FILL - clay
            - moist
            - very dark grayish brown (2.5Y 3/2)

   0.90 m                                                      99.71 m
   CLAY - silty
              - moist, soft to firm
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   1.80 m                                                      98.81 m
   SAND - clayey to 3.3 metres
              - sandy below 3.3 metres
              - wet, loose
              - unoxidized below 3.3 metres
              - dark grayish brown (2.5Y 4/2)
                 to dark gray (5Y 4/1)

   8.80 m                                                      91.81 m
   CLAY - silty
              - moist, soft
              - unoxidized
              - dark gray (5Y 4/1)

   9.40 m                                                      91.21 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH104

Brat 22

Parcel BB, Plan 102138342

 5588294 N;  542708 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 4.6 metres
    immediately after completion of drilling.
    Test hole sloughed to 5.2 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 100.91 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      100.91 m
   FILL - clay
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.90 m                                                      100.01 m
   TOPSOIL - silty
              - moist, loose
              - black (2.5Y 2/0)

   1.80 m                                                      99.11 m
   CLAY - silty
              - moist, firm
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   2.40 m                                                      98.51 m
   SILT - clayey
            - wet, loose
            - unoxidized below 4.0 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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415 - 7th AVENUE, REGINA, SASKATCHEWAN, S4N 4P1 Figure No.:
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko
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Brat 22

Parcel BB, Plan 102138342

 5588322 N;  542812 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 3.5 metres
    immediately after completion of drilling.
    Test hole sloughed to 3.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.90 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.90 m
   TOPSOIL

   0.10 m                                                      99.80 m
   CLAY - silty
              - moist, stiff
              - oxidized
              - silt layer from 0.9 to 1.7 metres
              - unoxidized below 4.0 metres
              - dark grayish brown (2.5Y 4/2)
                 to dark gray (5Y 4/1)

   4.90 m                                                      95.00 m
   SILT - clayey
            - moist to wet, loose
            - unoxidized
            - dark gray (5Y 4/1)

   11.90 m                                                      88.00 m
   CLAY - silty
              - moist, firm
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Drawn By:
GROUND ENGINEERING CONSULTANTS LTD.

Pail Sample

S
oi

l S
ym

bo
l

No Recovery Jar Sample

    Blow Count    
20 40 60 80

Sample Type:

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

Location:

Elevation:

Logged By:

Backfill Type: Bentonite Grout

R. Yaremko

Sand

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

3. Standpipe piezometr was installed.

Drill Rig:

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 4.0 metres.

Notes:
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CIVIL & GEOENVIRONMENTAL ENGINEERS
415 - 7th AVENUE, REGINA, SASKATCHEWAN, S4N 4P1

Cuttings / Slough

M. Creary

Figure No.: GE-1403-12

Piezo. Details & Water Level Meas.
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Project:

Client:
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Date Drilled:

Test Hole No.:

Date Plotted:
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  0.63 m
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Coordinate:

S. Harty

2023-03-31

2014-02-11Talon Capital Ltd.

6 of

Top of pipe Elev.:
Ht. of pipe above grade:

 101.08 m

TH106

Brat 22

Soil Description

Greensview Residential Development

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

                            Vane Shear (kPa)    

 5588232 N;  542805 E  (NAD83)

Parcel BB, Plan 102138342

 100.45 m (Assumed)
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   0.00 m                                                100.5 m
   FILL - clay
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.90 m                                                99.6 m
   SILT - clayey
            - moist, loose
            - oxidized
            - dark grayish brown (2.5Y 4/2)

   1.80 m                                                98.7 m
   CLAY - silty
              - moist, stiff
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   2.70 m                                                97.8 m
   SILT- clayey
            - moist, wet below 4.7 metres
            - loose
            - unoxidized below 3.2 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.



55

56

57

58

59

60

61

62

63

CH

415 - 7th AVENUE, REGINA, SASKATCHEWAN, S4N 4P1 Figure No.:
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH107

Brat 22

Parcel BB, Plan 102138342

 5588283 N;  542849 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 6.2 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.45 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.45 m
   TOPSOIL

   0.10 m                                                      99.35 m
   CLAY - silty
              - moist, firm to stiff
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   2.40 m                                                      97.05 m
   SILT - clayey
            - moist, wet below 3.2 metres
            - loose
            - unoxidized
            - dark gray (5Y 4/1)

   10.00 m                                                      89.45 m
   SAND - silty
              - wet
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Drawn By:
GROUND ENGINEERING CONSULTANTS LTD.

Pail Sample
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No Recovery Jar Sample

    Blow Count    
20 40 60 80

Sample Type:

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

Location:

Elevation:

Logged By:

Backfill Type: Bentonite Grout

97.59

R. Yaremko

Sand

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

3. Standpipe piezometer was installed.

Drill Rig:

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 4.6 metres.

Notes:
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CIVIL & GEOENVIRONMENTAL ENGINEERS
415 - 7th AVENUE, REGINA, SASKATCHEWAN, S4N 4P1

Cuttings / Slough

M. Creary

Figure No.: GE-1403-14

Piezo. Details & Water Level Meas.
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Soil Description

Greensview Residential Development

    Unconfined (kPa)    
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    Pocket Pen (kPa)    

                            Vane Shear (kPa)    

 5588481 N;  542912 E  (NAD83)

Parcel BB, Plan 102138342
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   0.00 m                                                101.1 m
   TOPSOIL

   0.05 m                                                101.0 m
   FILL - clay
            - trace sand and organics
            - moist to very moist
            - dark grayish brown (2.5Y 4/2)

   0.90 m                                                100.2 m
   SILT - sandy
            - very moist to wet, firm to soft
            - oxidized, iron stains
            - unoxidized below 3.4 metres
            - wet sand lens from 8.5 to 9.6 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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Disturbed SPT Sample

    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko
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Brat 22

Parcel BB, Plan 102138342

 5588328 N;  542878 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. No groundwater accumulation was noted
    immediately after completion of drilling.
    Test hole sloughed to 2.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.58 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.58 m
   TOPSOIL

   0.10 m                                                      99.48 m
   CLAY - silty
              - moist to very moist, firm
              - oxidized, iron stains
              - salt crystals
              - dark grayish brown (2.5Y 4/2)

   1.80 m                                                      97.78 m
   SILT - sandy
            - very moist to wet, soft
            - oxidized
            - unoxidized below 3.4 metres
            - clay layer from 5.5 to 6.1 metres
            - dark grayish brown (2.5Y 4/2)
               to dark gray (5Y 4/1)

   7.90 m                                                      91.68 m
   SAND - silty, fine grained
              - wet, very loose to medium dense
              - unoxidized
              - clay layer at 10.7 metres
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.
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    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH110

Brat 22

Parcel BB, Plan 102138342

 5588281 N;  542779 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 3.4 metres
    immediately after completion of drilling.
    Test hole sloughed to 6.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.78 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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   0.00 m                                                      99.78 m
   TOPSOIL

   0.05 m                                                      99.73 m
   CLAY - silty
              - moist to very moist, firm
              - oxidized, iron stains
              - salt crystals
              - dark grayish brown (2.5Y 4/2)

   2.60 m                                                      97.18 m
   SILT - clayey
            - organic layers
            - very moist, soft
            - oxidized
            - wet sand lenses
            - clay lenses
            - dark grayish brown (2.5Y 4/2)

   10.70 m                                                      89.08 m
   SAND - silty, fine grained
              - wet, very loose to medium dense
              - unoxidized
              - clay layer at 10.7 metres
              - dark gray (5Y 4/1)

   12.20 m                                                      87.58 m
   SILT - clayey
            - moist to wet, loose
            - unoxidized
            - dark gray (5Y 4/1)

   13.70 m                                                      86.08 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

   15.20 m                                                      84.58 m
   SILT - clayey
            - moist to wet, medium dense
            - unoxidized
            - wet sand lenses
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    Dry Density (t/m3)    
0.4 0.8 1.2 1.6

S. Harty

    Sulphate Cont. (%)    
0.2 0.4 0.6 0.8

2014-02-11

CIVIL & GEOENVIRONMENTAL ENGINEERS M. Creary

R. Yaremko

TH110

Brat 22

Parcel BB, Plan 102138342

 5588281 N;  542779 E  (NAD83)

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

    Blow Count    
20 40 60 80

Talon Capital Ltd.

GE-1403

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was measured at 3.4 metres
    immediately after completion of drilling.
    Test hole sloughed to 6.7 metres.

3. Test hole was backfilled to surface with drill
    cuttings immediately after completion of
    drilling.

 99.78 m (Assumed)

2023-03-31

                            Vane Shear (kPa)    

Greensview Residential Development
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            - dark gray (5Y 4/1)

   18.30 m                                                      81.48 m
   SAND - silty, fine grained
              - wet, loose
              - unoxidized
              - dark gray (5Y 4/1)

   19.20 m                                                      80.58 m
   TILL - silty, clayey
            - moist, stiff to hard
            - unoxidized
            - dark gray (5Y 4/1)

Test hole terminated at 21.3 m below grade.
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    Sulphate Cont. (%)    
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3. Standpipe piezometer was installed.

Drill Rig:

1. Test hole was excavated using a 150 mm
    dia. continuous flight auger.
2. Water level was meaured at 3.7 metres
    immediately after completion of drilling.
    Test hole sloughed to 4.0 metres.
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Top of pipe Elev.:
Ht. of pipe above grade:
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Soil Description

Greensview Residential Development

    Unconfined (kPa)    
60 120 180 240

    Pocket Pen (kPa)    

                            Vane Shear (kPa)    

 5588376 N;  542745 E  (NAD83)

Parcel BB, Plan 102138342

 100.81 m (Assumed)
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   0.00 m                                                100.8 m
   FILL - silty clay, sandy
            - organics
            - moist
            - dark grayish brown (2.5Y 4/2)

   0.46 m                                                100.4 m
   SAND - silty, fine grained
              - moist, medium dense
              - oxidized
              - olive brown (2.5Y 4/4)

   0.76 m                                                100.1 m
   CLAY - silty, highly plastic
              - moist, stiff to firm
              - oxidized
              - dark grayish brown (2.5Y 4/2)

   1.90 m                                                98.9 m
   SILT - clayey
            - moist, wet at 2.4 metres
            - soft
            - unoxidized below 3.7 metres
            - olive brown (2.5Y 4/4) to
               dark gray (5Y 4/1)

   10.10 m                                                90.7 m
   SAND - silty
              - wet, soft
              - unoxidized
              - dark gray (5Y 4/1)

Test hole terminated at 12.2 m below grade.



  JOB No:  GE-1403 DATE: TECH:

  CLIENT: TALON CAPITAL LTD.

  PROJECT: PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT

                      GRAIN  SIZE  CURVE   LOCATION: EMERALD PARK, SASKATCHEWAN
                        (A.S.T.M. C-136, C.S.A. A23.2-2A & 5A)

SIZE OF PERCENT

OPENING FINER

( mm ) THAN

75.0 100

37.5 100

25.0 100

19.0 100

9.51 100

4.75 100

2.00 100

0.850 100

0.425 100

0.250 99

0.150 61

0.075 19

GRAIN PERCENT

SIZE RETAINED

CATEGORY

GRAVEL 0

COARSE SAND 0

MEDIUM SAND 0

FINE SAND 81

SILT & CLAY 19
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SAMPLE NUMBER: DATE SAMPLED :

 DISTRIBUTION:
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February 17, 2014

R. YAREMKO OF GROUND ENGINEERING CONSULTANTS LTD.

FINE GRAINED SAND, SOME SILT AND CLAY
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GRAIN SIZE- millimetres

COBBLES GRAVEL SIZES

COARSE MEDIUM

SAND SIZES

FINE

SILT AND CLAY  SIZES

GRAIN SIZE CATEGORIES AS DESIGNATED BY A.S.T.M. STANDARDS

WE CERTIFY TESTING PROCEDURES IN ACCORDANCE WITH
C.S.A. & A.S.T.M. STANDARDS FOR THAT PORTION
OF THE TESTING PERFORMED BY THIS COMPANY

GROUND ENGINEERING CONSULTANTS LTD.

Per: ____________________________________
KELLY MAUNDER, A.Sc.T.



  JOB No:  GE-1403 DATE: TECH:

  CLIENT: TALON CAPITAL LTD.

  PROJECT: PROPOSED GREENSVIEW RESIDENTIAL DEVELOPMENT

                      GRAIN  SIZE  CURVE   LOCATION: EMERALD PARK, SASKATCHEWAN
                        (A.S.T.M. C-136, C.S.A. A23.2-2A & 5A)

SIZE OF PERCENT

OPENING FINER

( mm ) THAN

75.0 100

37.5 100

25.0 100

19.0 100

9.51 100

4.75 100

2.00 100

0.850 100

0.425 99

0.250 98

0.150 90

0.075 46

GRAIN PERCENT

SIZE RETAINED

CATEGORY

GRAVEL 0

COARSE SAND 0

MEDIUM SAND 1

FINE SAND 53

SILT & CLAY 46

 SAMPLE DESCRIPTION :

MATERIAL SUPPLIED BY: SAMPLED BY :

SAMPLE LOCATION:

SAMPLE NUMBER: DATE SAMPLED :

 DISTRIBUTION:

 

  

February 17, 2014 S. KHAN
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February 17, 2014

R. YAREMKO OF GROUND ENGINEERING CONSULTANTS LTD.

FINE GRAINED SAND, WITH SILT AND CLAY
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GRAIN SIZE- millimetres

COBBLES GRAVEL SIZES

COARSE MEDIUM

SAND SIZES

FINE

SILT AND CLAY  SIZES

GRAIN SIZE CATEGORIES AS DESIGNATED BY A.S.T.M. STANDARDS

WE CERTIFY TESTING PROCEDURES IN ACCORDANCE WITH
C.S.A. & A.S.T.M. STANDARDS FOR THAT PORTION
OF THE TESTING PERFORMED BY THIS COMPANY

GROUND ENGINEERING CONSULTANTS LTD.

Per: ____________________________________
KELLY MAUNDER, A.Sc.T.
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3300 - SPECIFICATION FOR SUB-BASE COURSE 
 
 
3300 - 1  DESCRIPTION 
 
1.01 The work shall consist of spreading and compacting screened or crushed aggregate on a prepared surface. 
 
1.02  The following definitions shall apply for this specification: 
 
 (a) Mean: 
 
 The arithmetic average of a set of 'n' test results constituting the sample. 
 
 (b) Moving average:  
 
 The arithmetic mean of 3 consecutive test results. 
 
 (c) Sub-base aggregate:  
 
 The aggregate before mixing, when binder is to be added or the aggregate before spreading and compacting, 

when no binder is to be added. 
 
 (d) Sub-base mix:  
 
 The sub-base aggregate after mixing with binder and water but before spreading and compacting. 
 
 (e) Sub-base course:  
 
 The sub-base aggregate or sub-base mix in place on the road during and after spreading and compacting. 
 
3300 - 2  MATERIALS 
 
Aggregate 
 
2.01 Sub-base aggregate shall be composed of sound, hard, and durable particles of sand, gravel and rock free from 

injurious quantities of soft or flaky particles, shale, loam, clay balls and organic or other deleterious material. 
 
3300 - 3  CONSTRUCTION 
 
General 
 
3.01 (a) Sub-base course shall comply with the requirements listed in Table 1: 
 
 TABLE 1 
 

Sieve 
Designation 

Percent By Weight Passing Canadian Metric Sieve 
Series 
TYPE 

 6 8 10 
50.0 mm 100.0 100.0 100.0 
2.0 mm 0 - 80.0 0 - 90.0  
400 um 0 - 45.0 0 - 60.0  
160 um 0 - 20.0 0- 25.0  
71 um 0 - 6.0 0 - 15.0 0 - 20.0 

Plasticity Index (all types) 0 - 6.0 
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 (b) A tolerance of 3% in the percent by weight passing the maximum size sieve shall be permitted providing 100% 

of the oversize passes the 63.0 mm sieve. 
 
3.02 The following shall apply to Department owned or controlled aggregate sources shown on the plans or as described in 

the Special Provisions: 
 
 (a) Overburden shall be removed from material deposits in accordance with Specification 2260 For Removal Of 

Overburden. 
 
 (b) Stockpiles shall be constructed in accordance with Specification 3600 For Stockpiling Aggregates. 
 
3.03 Binder, filler and blender sand shall be provided in accordance with Specification 3400 For Binder, Filler And 

Blender Sand. 
 
3.04 Sub-base aggregate shall be pushed to a trap or into a stockpile prior to screening. 
 
Processing 
 
3.05 The production of sub-base course shall comply with the following: 
 
 (a) The Contractor shall cease operations if the moving average for any sieve does not comply with the specified 

requirements listed in Table 1. 
 
 (b) Operations shall not recommence until the specified requirements are met. 
 
 (c) Upon recommencement of operations, the specified requirements shall be met on each of the initial 2 tests. 
 
 (d) Failure to cease operations shall subject all subsequent materials to the requirements of General Provision 

1400-7 (Unacceptable and Unauthorized Work). 
 
Spreading and Compacting 
 
3.06 The thickness of a compacted lift of sub-base course shall not exceed 120 mm.  The lift thickness may be increased if 

the Contractor can demonstrate that with the use of vibratory compaction equipment and construction procedures, the 
compaction requirements can be achieved for lifts greater than 120 mm.  

 
3.07 Sub-base courses shall be compacted until no further settlement is apparent and the particles are well keyed into place. 

The sub-base course shall be free from any rutting or deformations before the placement of the next course.  
 
3.08 If excess moisture originating from external causes including but not limited to precipitation and/or Contractor’s 

operation is present in the sub-base course and/or underlying material prior to the acceptance of the completed 
surfacing structure; the Contractor shall dry the sub-base course and/or the underlying material to the optimum 
moisture content and compact the sub-base and/or the underlying material to not less than the specified density or the 
optimum density in accordance with the requirements for Moisture-Density Proctor (STP 205-5). 

 
Stabilizing 
 
3.09 If the sub-base course proves to be unstable, the Engineer shall require the Contractor to stabilize the sub-base 

aggregate by one or a combination of the following methods: 
 
 (a) By the addition of binder or filler at the aggregate source or at the screening plant.  The binder or filler shall be 

added and thoroughly distributed throughout the aggregate until a homogeneous mixture is obtained. 
 
 (b) By the addition of crushed aggregate on the road. 
 
 (c) By the addition of emulsified asphalt to the compaction water in the proportions designated by the Engineer. 

The Department shall supply the asphalt. 
 
 (d) Any other method proposed by the Contractor and approved by the Engineer. 
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Seasonal Shutdown  
 
3.10 If work must be carried over from one construction season to the next, there shall be no exposed sub-base aggregate, 

mix or sub-base course remaining on the road unless covered by a lift of base course. 
 
3300-4  SAMPLING AND TESTING 
 
General 
 
4.01 Unless otherwise specified, test procedures shall be in accordance with Saskatchewan Highways and Transportation's 

Standard Test Procedures Manual. 
 
4.02 The test procedures in effect on the closing date of the tenders shall apply. 
 
3300 - 5  MEASUREMENT 
 
5.01 Sub-base course shall be measured in tonnes. 
 
3300 - 6  PAYMENT 
 
6.01 Payment for Sub-base Course shall be at the contract unit price per tonne.  The contract unit price shall be full 

compensation for completing the work except for those activities for which specific provision for payment is made in 
this section. 

 
6.02 If the contract includes a bid item for: 
 
 (a) Hauling Sub-base Course and Hauling Binder, Filler And Blender Sand; payment shall be made in accordance 

with Specification 2405 For Hauling On The Basis Of The Kilometre. 
 
 (b) Watering; payment shall be made in accordance with Specification 2500 For Watering. 
 
 (c) Binder, Filler And Blender Sand; payment shall be made in accordance with Specification 3400 For Binder, 

Filler And Blender Sand. 
 
 (d) Granular Base Course; payment for Granular Base Course used as stabilizing agent shall be at the contract unit 

price For Granular Base Course. 
 
 (e) Prime, Tack or Flush Coat; payment for emulsified asphalt used as stabilizing agent shall be the contract unit 

price for Prime, Tack and Flush Coat. 
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 3505 - SPECIFICATION FOR GRANULAR BASE COURSE 
 
3505 - l  DESCRIPTION 
 
1.01 The work shall consist of spreading and compacting crushed and pugmilled aggregate on a prepared surface.  
 
1.02 The following definitions shall apply: 
 
 (a) Acceptance limit: 
 
  The maximum or minimum value for a test result above or below which the section of roadway shall be 

rejected. 
 
 (b) Acceptance testing: 
 
  The testing performed to determine compliance with the specification regarding certain requirements, limits 

and tolerances for the quality of materials and workmanship to be supplied. 
 
 (c) Base aggregate: 
 
  The aggregate before pugmilling. 
 
 (d) Base mix: 
 
  The mix after pugmilling, but before spreading. 
 
 (e) Base course: 
 
  The mix in place on the road during and after spreading and compacting. 
 
 (f) Mean: 
 
  The arithmetic average of a set of 'n' test results constituting the sample. 
 
 (g) Moving average: 
 
  The arithmetic mean of 3 consecutive test results. 
 
 (h) Surface defects: 
 
  Surface defects that are due to the Contractor’s operation shall include but shall not be limited to the following: 
 
  (i) Potholing. 
 
  (ii) Surface failures. 
 
  (iii) Ravelling. 
 
  (iv) Rutting. 
 
  (v) Bumps or dips. 
 
  (vi) Irregular cross slopes. 
 
  (vii) Segregation. 
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3505 - 2  MATERIALS 
 
Aggregate 
 
2.01 Base aggregate shall be composed of sound, hard and durable particles of sand, gravel and rock free from injurious 

quantities of elongated, soft or flaky particles, shale, loam, clay balls and organic or other deleterious material. 
 
3505 - 3  CONSTRUCTION 
 
General 
 
3.01 (a) Base course shall comply with the requirements listed in Table 1. 
 

TABLE 1 
 

 PERCENT BY WEIGHT PASSING CANADIAN METRIC SIEVE SERIES 
 

SIEVE DESIGNATION 
 

TYPE 
 31 33 35 

31.5 mm 
18.0 mm 
12.5 mm 
5.0 mm 
2.0 mm 
900 um 
400 um 
160 um 
71 um 

100.0 
75.0 - 90.0 
65.0 - 83.0 
40.0 - 69.0 
26.0 - 47.0 
17.0 - 32.0 
12.0 - 22.0 
7.0 - 14.0 
6.0 - 11.0 

 
100.0 

75.0 - 100.0 
50.0 - 75.0 
32.0 - 52.0 
20.0 - 35.0 
15.0 - 25.0 
8.0 - 15.0 
6.0 - 11.0 

 
100.0 

81.0 - 100.0 
50.0 - 85.0 
32.0 - 65.0 
20.0 - 43.0 
15.0 - 30.0 
8.0 - 18.0 
7.0 - 12.0 

Plasticity Index 0 - 7.0 0 - 6.0 0 - 5.0 
Fractured Face % 50.0 Minimum  

Light Weight Pieces %  5.0 Maximum  
 
 (b) A tolerance of 3% in the percent by weight passing the maximum size sieve shall be permitted providing 100% 

of the oversize passes the 40.0 mm sieve for Type 31 base course and the 22.4 mm sieve for Types 33 and 35 
base course. 

 
3.02 The following shall apply to Department owned or controlled aggregate sources shown on the plans or as described in 

the Special Provisions: 
 
 (a) Overburden shall be removed from material deposits in accordance with Specification 2260 For Removal Of 

Overburden.  
 
 (b) Rock passing a 450 mm square opening screen and larger than the maximum specified size shall be crushed 

and incorporated simultaneously throughout the crushing operation. 
 
 (c) Stockpiles shall be constructed in accordance with Specification 3600 For Stockpiling Aggregates. 
 
3.03 Binder, filler, and blender sand shall be provided in accordance with Specification 3400 For Binder, Filler And 

Blender Sand. 
 
3.04 Binder, filler and blender sand shall be added using a separate conveyor system. 
 
3.05 Binder, filler and blender sand feeds shall be accurately controlled and coordinated.  
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Reject Aggregate 
 
3.06 If the Contractor is required to reject a fraction of the raw aggregate to meet the aggregate requirements in Table 1, the 

following shall apply: 
 
 (a) The raw aggregate shall be screened over a maximum 9.0 mm square opening screen or a 5.0 mm slotted 

screen prior to crushing. 
 
 (b) The Contractor shall be responsible for the rejected material up to a maximum of 10% of the raw aggregate by 

weight. 
 
 (c) The quantity of raw aggregate shall be calculated as follows: 
 
  Raw aggregate = (Granular base course less binder, filler and blender sand) x 1.11 
 
Processing 
 
3.07 Base mix production shall comply with the following requirements during the pugmilling stage: 
 
 (a) The Contractor shall cease operations if the moving average for any sieve does not comply with the specified 

requirements listed in Table 1. 
 
 (b) Operations shall not recommence until the specified requirements are met. 
 
 (c) Upon recommencement of operations, the specified requirements shall be met on each of the initial 2 tests. 
 
 (d) Failure to cease operations shall subject all subsequent materials to the requirements of General Provision 

1400-7 (Unacceptable and Unauthorized Work). 
 
3.08 Base aggregate shall be stockpiled after the crushing operation and prior to the pugmilling. 
 
3.09 During pugmilling operations, the Contractor shall have sufficient base aggregate in stockpile for at least 24 h of 

pugmilling operation until crushing is completed.  
 
3.10 Pugmilling shall be performed in a stationary mixing plant.  The mixing unit shall be designed to ensure complete 

mixing of the materials. 
 
3.11 The pugmill shall be equipped with spray bars for the addition of water.  
 
3.12 The moisture content of the base mix shall not be greater than 5 % by weight when it leaves the pugmill. 
 
Spreading And Compacting 
 
3.13 Base mix shall be spread on dry and unfrozen surfaces.  
 
3.14 Base mix shall not be compacted if the atmospheric temperature is less than 2 °C. 
 
3.15 Base course spilled on new asphalt concrete shall be removed immediately. 
 
3.16 The finished surface of the base course shall be true to grade and cross section and free of any surface defects. 
 
3.17 If specified in the Special Provisions or shown on the plans, a prime coat shall be placed on the finished final lift of 

base course in accordance with Specification 4000 For Bituminous Prime, Tack, And Flush Coat.  Prime coat shall be 
placed within 24 h, weather permitting, after receiving written authorization from the Engineer.  

 
3.18 If a seal coat is specified for shoulder base course, the surface of the final lift of shoulder base course shall be 

constructed 10 mm below the surface of the final lift of the wearing course. 
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3.19 If excess moisture originating from external causes including but not limited to precipitation and/or Contractor’s 
operation is present in the subgrade and/or sub-base course and/or base course prior to the acceptance of the 
completed surfacing structure; the Contractor shall dry the subgrade and/or sub-base course and/or base course to the 
optimum moisture content and compact the subgrade and/or sub-base course and/or base course to not less than the 
specified density or the optimum density in accordance with the requirements for Moisture-Density Proctor (STP 205-
5). 

 
Seasonal Shutdown  
 
3.20 If work must be carried over from one construction season to the next and the number of working days/completion 

date have not expired, the following shall apply: 
 
 (a) For accepted final lift of base course on which a wearing course has not been placed, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer. 
 
  (ii) The Department shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course up to a maximum length of 1.5 km. 
 
  (iii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course on all other sections outside the 1.5 km limit.  The 
Contractor may remove the base course in lieu of placing a prime coat, seal coat or asphalt concrete on 
it. 

 
  (iv) When work resumes, the Department shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on the 1.5 km limit. 

 
  (v) When work resumes, the Contractor shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all other sections outside the 1.5 km limit. 

 
 (b) For unaccepted base course and accepted lower lifts of base course, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer.   
 
  (ii) The Department shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course up to a maximum length of 1.5 km. 
 
  (iii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course on all other sections outside the 1.5 km limit.  The 
Contractor may remove the base course in lieu of placing a prime coat, seal coat or asphalt concrete on 
it. 

 
  (iv) When work resumes, the Department shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on the 1.5 km limit.   

 
  (v) When work resumes, the Contractor shall bear the cost of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all other sections outside the 1.5 km limit. 
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3.21 If work must be carried over from one construction season to the next and the number of working days/completion 
date have expired, the following shall apply: 

 
 (a) For accepted final lift of base course on which a wearing course has not been placed, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer. 
 
  (ii) The Department shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course up to a maximum length of 1.0 km.  
 
  (iii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course on all other sections outside the 1.0 km limit. The 
Contractor may remove the base course in lieu of placing a prime coat, seal coat or asphalt concrete on 
it. 

 
  (iv) When work resumes, the Contractor shall bear the costs of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all sections of base course. 

 
(b) For unaccepted base course and accepted lower lifts of base course, the following shall apply: 
 
  (i) At the time seasonal operations cease, a prime coat, seal coat, or asphalt concrete shall be placed on the 

full width of base course as directed by the Engineer. 
 
  (ii) The Contractor shall bear all the costs including materials for placing the prime coat, seal coat, and 

asphalt concrete on the full width of base course.  The Contractor may remove the base course in lieu of 
placing a prime coat, seal coat or asphalt concrete on it. 

 
  (iii) When work resumes, the Contractor shall bear the costs of removing the prime coat, seal coat, and 

asphalt concrete if required and remedying unacceptable base course including replacing the prime and 
prime materials on all sections of base course. 

 
3.22 The Contractor shall bear the cost of maintenance, except snow and ice removal, on sections of roadway where the 

road surface has been disturbed by the construction operations. 
 
3505 - 4  SAMPLING AND TESTING 
 
General 
 
4.01 Unless otherwise specified, test procedures shall be in accordance with Saskatchewan Highways and Transportation's 

Standard Test Procedures Manual. 
 
4.02 The test procedures in effect on the closing date of the tenders shall apply. 
 
Acceptance Testing 
 
4.03 Upon notification from the Contractor that a section of the roadway has been inspected and is ready for acceptance 

testing, the Engineer shall carry out the required tests for density and surface defects. 
 
Acceptance Testing for Density  
 
4.04 The maximum density value and the corresponding optimum moisture content shall be determined in accordance with 

the requirements for Moisture-Density Proctor (STP 205-5). 
 
4.05 Densities shall not be taken at locations within 0.5 m of an unsupported edge and 0.1 m of a supported edge. 
 
4.06 Acceptance testing for density of the base course on the road shall be determined in accordance with the requirements 

for Density-In-Place By Nuclear Gauge (STP 205-7). 
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4.07 Frequency and locations of testing on any section shall be at the discretion of the Engineer. 
 
3505 - 5  ACCEPTANCE OR REJECTION 
 
5.01 The section of base course shall be considered acceptable if it contains no surface defects and if: 
 
 (a) The average density meets or exceeds 100 % of maximum density. 
 
 (b) All individual test results are greater than 98 % of maximum density. 
 
 (c) The moisture content is less than or equal to the optimum moisture content. 
 
5.02 If shoulder base course is placed in a separate operation and shoulder base course is the final wearing course; the 

section of shoulder base course shall be considered acceptable if it contains no surface defects and if: 
 
 (a) The average density meets or exceeds 95.0 % of maximum density. 
 
 (b) All individual test results are greater than 93.0 % of maximum density. 
 
 (c) The moisture content is less than or equal to the optimum moisture content. 
 
Product Rejection 
 
5.03 If the densities for any section of the roadway are outside the acceptance limits outlined in Sections 5.01 and 5.02, the 

section shall be rejected as unacceptable work and the following shall apply: 
 
 (a) The Contractor shall have the opportunity to remedy existing base course by rerolling or by any other method 

suggested by the Contractor and approved by the Engineer.  The Contractor may request that the section of the 
roadway be retested during or after the completion of the remedial attempts.   

 
 (b) The section shall be tested a total of 3 times free of cost to the Contractor.  The Contractor shall pay the cost of 

any additional testing.  The rate for the Department testing shall be as designated in the Special Provisions.  
 
 (c) If the base course in the section remains outside the acceptance limits after the remedial attempts, the 

Contractor shall remove and replace all the base course in that section.  The Engineer may approve a base 
course overlay of equal thickness in lieu of removing and replacing the base course. 

 
5.04 Any section with surface defects shall be rejected as unacceptable work. 
 
Repairs 
 
5.05 Surface defects shall be repaired in a manner acceptable to the Engineer. 
 
3505 - 6 MEASUREMENT 
 
6.01 Granular base course shall be measured in tonnes. 
 
6.02 Reject aggregate shall be measured by the cross section method. The volume of reject shall be multiplied by 1.7 to 

calculate tonnes. 
 
3505 - 7  PAYMENT 
 
7.01 Payment for Granular Base Course and Granular Shoulder Base Course shall be at the contract unit price per tonne.  

The unit price shall be full compensation for completing the work except for those activities for which specific 
provision for payment is made in this section. 

 
7.02 The rate that the Department shall pay for rejecting aggregate in excess of 10% shall be as designated in the Special 

Provisions of the contract. 
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7.03 If the contract includes a bid item for: 
 
 (a) Hauling Granular Base Course, Hauling Granular Shoulder Base Course and/or Hauling Binder, Filler And 

Blender Sand; payment shall be made in accordance with Specification 2405 For Hauling On The Basis Of The 
Kilometre.  

 
 (b) Watering; payment shall be made in accordance with Specification 2500 For Watering.  
 
 (c) Binder, Filler And Blender Sand; payment shall be made in accordance with Specification 3400 For Binder, 

Filler And Blender Sand. 
 
 (d) Prime, Tack or Flush Coat; payment shall be made in accordance with Specification 4000 For Bituminous 

Prime, Tack And Flush Coat. 
 
7.04 All remedial work shall be performed at the Contractor’s expense including the cost of materials. 
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4100.1 GENERAL  
 
4100.1.1  Description 
 
4100.1.1.1 The work shall consist of mixing crushed aggregates, or a combination of crushed aggregates 

and reclaimed asphalt concrete, blender sand material as required, additives as required, and 
asphalt in a hot mix plant; and spreading and compacting the mixture on a prepared surface.  

 
4100.1.2      Definitions 
 
4100.1.2.1 The following definitions shall apply for this specification: 
 

4100.1.2.1.1 Acceptance Limit is the maximum or minimum value for a test result above or below 
which the block and/or lot will be rejected. 

4100.1.2.1.2 Acceptance Testing is the testing performed by the Engineer to determine compliance 
with the specifications regarding specified requirements, limits and tolerances for the 
quality of materials and workmanship supplied. 

4100.1.2.1.3 Adjusted PrI is the adjusted profile results for smoothness in a block in which 
individual bumps and dips greater than 12 mm have been removed.  The adjusted PrI 
in a block will be recalculated by removing the individual PrI results corresponding to 
the location of individual bumps and dips that are greater than 12 mm. 

4100.1.2.1.4 Asphalt is the asphalt material being added as bituminous binder.  

4100.1.2.1.5 Asphalt Concrete is the asphalt mix in place on the road including levelling and 
surface courses during and after spreading and compacting. 

4100.1.2.1.6 Asphalt Mix is the mix after the asphalt mix aggregate and asphalt have been blended 
together. 

4100.1.2.1.7 Asphalt Mix Aggregate is the aggregate after combining all virgin aggregates, 
additives and reclaimed asphalt concrete aggregate. 

4100.1.2.1.8 Asphalt Mix Design is the laboratory determination of the precise proportions of 
asphalt, reclaimed asphalt concrete, additives, and all virgin aggregates to be blended 
together to meet the specified properties for the asphalt mix. 

4100.1.2.1.9 Asphalt Mix Formula is the field determination during the plant calibration process of 
the precise proportions of asphalt, reclaimed asphalt concrete, additives, and all virgin 
aggregates to be blended together to meet the specified properties for the asphalt mix 
as produced at the plant. 

4100.1.2.1.10 Block is the unit of measurement for assessing smoothness and individual bumps and 
dips.  A block is a portion of the final lift of asphalt concrete that is one paver width 
wide and 100 m long.  The first and last block on a construction section may be less 
than 100 m long. 
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4100.1.2.1.11 Density 

4100.1.2.1.11.1 Asphalt Mix Design Density is the Marshall density for the compacted 
Asphalt Mix Design specimen (see 4100.1.2.1.8 above). 

4100.1.2.1.11.2 Asphalt Mix Formula Density is the Marshall density for the compacted 
Asphalt Mix Formula specimen (see 4100.1.2.1.9 above). 

4100.1.2.1.11.3 Field Density is the density of the Asphalt Concrete as determined by STP 
204 – 6, Density-In-Place By Nuclear Gauge. 

4100.1.2.1.11.4 Job Mix Formula Density is the Marshall density for the compacted Job Mix 
Formula specimen (see 4100.1.2.1.13 below). 

4100.1.2.1.11.5 Specified Marshall Density is 97% of the 3-point moving average Marshall 
Density established for the Asphalt Mix Formula or the Job Mix Formula, 
whichever is in use.   

4100.1.2.1.11.6 Target Density is the density established through the rolling pattern strip 
when the Specified Marshall Density is not achievable. 

4100.1.2.1.12 Individual Bump And/Or Dip is a bump or dip measured in the vertical direction that 
exceeds 12 mm.  

4100.1.2.1.13 Job Mix Formula is the field determination of the precise proportions of asphalt, 
reclaimed asphalt concrete, additives, and all virgin aggregates to be blended 
together to meet the specified properties for the asphalt mix as produced at the plant. 

4100.1.2.1.14 Lot is approximately 200 tonnes of asphalt concrete which is assessed as a unit for 
the purpose of payment and selected to represent work produced by essentially the 
same process and materials.  The final lot on a project may vary in mass from 101 t 
to 300 t. 

4100.1.2.1.15 Mean is the arithmetic average of the test results within a lot.   

4100.1.2.1.16 Moving Average is the arithmetic mean of 3 consecutive test results.  

4100.1.2.1.17 Profile Index (PrI) is the sum of the vertical deviations, in millimetres, outside the 5 
mm null band that a roadway deviates from a perfectly flat surface over a horizontal 
distance of 100 m.  The PrI categories are as follows: 

4100.1.2.1.17.1 Category I PrI applies to all blocks not identified below as Category II PrI. 

4100.1.2.1.17.2 Category II PrI applies to the following circumstances: 

4100.1.2.1.17.2.1 Curves with radius less than 600 m; 

4100.1.2.1.17.2.2 Blocks within 50 m of a bridge or railway crossing; 

4100.1.2.1.17.2.3 Single lift rehabilitation projects where the total thickness of 
asphalt concrete being placed is 50 mm or less, with the exception 
of profiled-milled sections; 
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4100.1.2.1.17.2.4 Areas where there is curb and gutter; and  

4100.1.2.1.17.2.5 The block at each construction limit. 
 

4100.1.2.1.18 Reclaimed Asphalt Concrete is asphalt concrete reclaimed from the roadway. 

4100.1.2.1.19 Reclaimed Asphalt Concrete Aggregate is the aggregate remaining after the asphalt 
has been extracted from the Reclaimed Asphalt Concrete. 

4100.1.2.1.20 Repair  

4100.1.2.1.20.1 Class I Repair is a corrective improvement that removes and replaces, or 
overlays the defective or damaged block(s) or lot(s) and restores the block(s) 
or lot(s) to the specified standard. 

4100.1.2.1.20.2 Class II Repair is a surface treatment that mends or corrects a structural 
defect to restore the surface to an acceptable standard (e.g. slurry seal). 

4100.1.2.1.20.3 Class III Repair is a surface treatment that mends or corrects a surface defect 
but does not restore the surface to an acceptable standard (e.g. flush coat). 

4100.1.2.1.20.4 Class IV Repair is a corrective improvement to the ride by reducing bump(s) 
and/or dip(s).  An acceptable Class IV repair is one which removes or 
reduces the bump(s) and/or dip(s) through a smooth transition to the 
surrounding asphalt concrete without impairing the functionality and/or 
structural characteristics in the area of the bump(s) and/or dip(s).    

4100.1.2.1.21 Segregated Area is an area 0.1 m2 or greater where the surface texture is either too 
stony or lacking in continuous matrix of asphalt, fine aggregate and coarse aggregate 
in relation to the surrounding acceptable asphalt concrete.  

4100.1.2.1.22 Segregation Severity  

4100.1.2.1.22.1 None means a completely uniform surface texture.  The matrix of asphalt 
and fine aggregate is in place between the coarse aggregate.  

4100.1.2.1.22.2 Minor means significantly more stone is visible than in the surrounding 
acceptable asphalt concrete, usually with a lack of continuous contact with 
the surrounding matrix. 

4100.1.2.1.22.3 Severe means areas that usually appear as very stony mix, with stone against 
stone, and may be missing matrix. 

4100.1.2.1.23 Smoothness means the surface profile of the asphalt concrete with the Profile Index 
(PrI) as the measured output.  Individual bumps and/or dips of 12 mm or less are 
considered a part of smoothness. 

4100.1.2.1.24 Surface Defects that are due to the Contractor’s operation shall include, but shall not 
be limited to the following: 

4100.1.2.1.24.1 Areas of segregation less than 0.1 m2; 
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4100.1.2.1.24.2 Areas containing excess or insufficient asphalt; 

4100.1.2.1.24.3 Areas of open texture;  

4100.1.2.1.24.4 Improper matching of longitudinal and transverse joints on final lift of 
asphalt concrete; 

4100.1.2.1.24.5 Roller marks on final lift of asphalt concrete;  

4100.1.2.1.24.6 Cracking or tearing;  

4100.1.2.1.24.7 Contamination by diesel, hydraulic fluids, detergent or other harmful 
products;  

4100.1.2.1.24.8 Foreign objects or materials that are detrimental to the asphalt concrete; and 

4100.1.2.1.24.9 Clay balls or oversized materials.  

 
4100.2          MATERIALS 
 
4100.2.1       Asphalt  
 
4100.2.1.1 The Department will supply and pay for the asphalt. 
 
4100.2.2      Aggregate 
 
4100.2.2.1 Virgin aggregate shall be composed of sound, hard and durable particles of sand, gravel and 

rock, free from injurious quantities of elongated, soft or flaky particles, shale, clay, loam, 
ironstone, coal and organic or other deleterious material.   

 
4100.2.3      Anti-Stripping Agents 
 
4100.2.3.1 The Department will supply and pay for the anti-stripping agents. 
 
 
4100.3      CONSTRUCTION 
 
4100.3.1      Department Owned or Controlled Aggregate Sources 
 
4100.3.1.1 The following shall apply to Department owned or controlled aggregate sources shown on the 

plans or as described in the Special Provisions: 
 

4100.3.1.1.1 Overburden shall be removed from material deposits in accordance with 
Specification 2260 For The Removal Of Overburden.  

4100.3.1.1.2 Rock passing a 610 mm square opening screen and larger than the maximum 
specified size shall be crushed and incorporated simultaneously throughout the 
crushing operation.  
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4100.3.1.1.3 Aggregate stockpiles shall be constructed in accordance with Specification 3600 For 

Stockpiling Aggregates. 

4100.3.2      Binder, Filler and Blender Sand 
 
4100.3.2.1 Filler and blender shall be provided in accordance with Specification 3400 For Binder, Filler 

And Blender Sand. 
 
4100.3.3      Anti-Stripping Agents 
 
4100.3.3.1 The Department will determine whether or not anti-stripping agent is required.  

4100.3.3.2 When the Department has determined that anti-stripping agent is required, the Engineer will 
determine if hydrated lime or liquid anti-stripping agent shall be used.  

4100.3.3.3 Hydrated Lime  

4100.3.3.3.1 When hydrated lime is used, the following shall apply: 

4100.3.3.3.1.1 The Contractor shall supply the equipment necessary to add the lime. 

4100.3.3.3.1.2 The hydrated lime shall be blended by a pugmill into the cold aggregate 
feed. 

4100.3.3.3.1.3 Sufficient water shall be added at the pugmill to ensure a minimum of 3% 
moisture content in the aggregate. 

4100.3.3.3.1.4 The amount of hydrated lime added shall be approximately 1% of the total 
dry aggregate by weight, or as designated by the Engineer, for the Job Mix 
Formula. 

4100.3.3.3.1.5 The Contractor shall ensure the procedures and equipment used for the 
addition of hydrated lime anti-stripping agent are adequate to ensure that the 
hydrated lime is added at a uniform consistent rate. 

4100.3.3.3.1.6 The Contractor shall maintain records containing bills of lading, estimated 
quantities on hand, estimated quantities used, and at the completion of the 
project, the estimated unused quantity.  The record of estimated usage shall 
be provided to the Engineer on a daily basis.  

4100.3.3.3.1.7 At the end of the project the bulk measurement of the hydrated lime used on 
the project shall not deviate by more than 25% from the specified percentage 
designated by the Job Mix Formula.  If the final amount of hydrated lime 
used on the project exceeds 125% of the specified percentage designated by 
the Job Mix Formula, the Department will deduct the cost of the hydrated 
lime used in excess of 125% from the Final Progressive Estimate.  If the 
final amount of hydrated lime used on the project is less than 75% of the 
specified percentage designated by the Job Mix Formula, the Contractor 
shall perform at his expense a Class I repair on the asphalt concrete in a 
manner acceptable to the Engineer. 
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4100.3.3.4 Liquid Anti-Stripping Agent: 

4100.3.3.4.1 When a liquid anti-stripping agent is used, the following shall apply: 

4100.3.3.4.1.1 The Contractor shall supply the equipment necessary to add a liquid anti-
stripping agent. 

4100.3.3.4.1.2 The addition of liquid anti-stripping agent shall be accomplished through the 
use of a liquid anti-strip injection system containing a positive displacement 
pump with a variable speed motor, a totalizing flow meter, a sampling valve, 
a system check valve, a system isolation valve and an inline check valve. 
The injector pump motor shall be regulated by a signal from the asphalt flow 
meter.   

4100.3.3.4.1.3 Liquid anti-stripping agent will be injected into the plant asphalt line just 
prior to entry into the drum mixer. 

4100.3.3.4.1.4 The system shall be capable of regulating the flow rate resulting in 
consistent flow rate of liquid anti-stripping agent. 

4100.3.3.4.1.5 The system shall be capable of re-circulating the liquid anti-stripping agent 
to the storage tank until the asphalt plant bypass valve is actuated. 

4100.3.3.4.1.6 Liquid anti-stripping agent shall be added at a rate of approximately 1.0% of 
the weight of liquid asphalt added, or as designated by the Engineer, for the 
Job Mix Formula. 

4100.3.3.4.1.7 The Contractor shall maintain records containing bills of lading, estimated 
quantities on hand, estimated quantities used, damaged barrels, and at the 
completion of the project, any estimated quantities of unused anti-stripping 
agent.  The Contractor shall provide the record of estimated usage to the 
Engineer on a daily basis.   

4100.3.3.4.1.8 At the end of the project the bulk measurement of the liquid anti-stripping 
agent used on the project shall not deviate by more than 10% from the 
specified percentage designated by the Job Mix Formula.  If the final 
amount of liquid anti-stripping agent used on the project exceeds 110% of 
the specified percentage designated by the Job Mix Formula, the 
Department will deduct the cost of the liquid anti-stripping agent used in 
excess of 110% from the Final Progressive Estimate.  If the final amount 
of liquid anti-stripping agent used on the project is less than 90% of the 
specified percentage designated by the Job Mix Formula, the Contractor 
shall perform at his expense a Class I repair on the asphalt concrete. 
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4100.3.3.4.1.9 The Contractor shall handle all barrels of liquid anti-stripping agent in such 
a manner that they can be returned to the supplier.  The full cost of any 
barrels damaged such that they cannot be returned to the supplier, or any 
environmental clean-up required, will be charged back to the Contractor, 
and deducted from the Final Progressive Estimate.   If the Contractor uses 
liquid anti-stripping in bulk, the full cost of any environmental clean-up 
required will be charged back to the Contractor and deducted from the Final 
Progressive Estimate. 

4100.3.4      Aggregate 
 
4100.3.4.1 The Contractor shall split the aggregate into 3 separate stockpiles in accordance with the 

following: 

4100.3.4.1.1 The natural fines stockpile shall be produced by screening the raw aggregate over a 
maximum 9.0 mm square opening screen or 5.0 mm slotted screen prior to crushing.  

4100.3.4.1.2 The aggregate retained on the screen shall be crushed and split into crushed coarse 
and crushed fine stockpiles. 

4100.3.4.1.3 The crushed coarse stockpile shall contain no more than 10% of the material passing 
the 5.0 mm square opening sieve. 

4100.3.4.1.4 The crushed fine stockpile shall contain no less than 90% of the material passing the 
5.0 mm square opening sieve. 

4100.3.4.1.5 The Contractor shall provide accurate measurements of quantities and percentages of 
aggregate being placed in each stockpile after producing 50% of the aggregate or     
10 000 t, whichever is greater; or when all the aggregate is produced if the total 
quantity is less than 10 000 t.  If the splits provided by the Contractor prove to be 
inaccurate and result in an aggregate shortage, securing additional equivalent 
aggregate shall be at the Contractor’s expense.   

4100.3.4.2 The crushed coarse, crushed fines, and natural fines stockpiles shall be mathematically 
recombined at the percentages provided by the Contractor.  If the resulting aggregate does not 
meet the requirements of Table 4100.3.T1, the Contractor shall be required to reject a fraction 
of the material in the natural fines stockpile in accordance with General Provision 1500.2.8.   

4100.3.4.3 If recycled asphalt concrete is designated in the contract, the following shall apply: 

4100.3.4.3.1 The reclaimed asphalt concrete shall not exceed 40 mm when measured in any 
direction before entering the plant.  

4100.3.4.3.2 The crushed coarse, crushed fines, natural fines and reclaimed asphalt concrete 
stockpiles shall be mathematically recombined at the percentages provided by the 
Contractor.  If the resulting aggregate does not meet the requirements of Table 
4100.3.T1, the Contractor shall be required to reject a fraction of the material in the 
natural fines stockpile in accordance with General Provision 1500.2.8.   



August 2003          4100     10 of 33
  

4100.3.5      Asphalt Mix Design 
 
4100.3.5.1 The asphalt mix design will be established by the Engineer in accordance with the requirements 

for Marshall Mix Design (STP 204-10) within 10 calendar days after 50% of the aggregate has 
been produced or 10 000 t, whichever is greater, and provided that the Contractor has complied 
with Section 4100.3.4.1.5.  

4100.3.5.2 Further to Section 4100.3.4.1.5, if the Department is required to do an additional mix design 
because the splits provided by the Contractor prove to be inaccurate, the Contractor will be 
assessed the rate specified in the Special Provisions. 

4100.3.5.3 The asphalt mix design type will be specified in the Special Provisions.  The asphalt mix 
characteristics shall meet the requirements in Table 4100.3.T1.  
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TABLE 4100.3.T1 
 

ASPHALT CONCRETE MIX DESIGN TYPES AND CHARACTERISTICS 
Mix Design Type/ 

Design Factors -Mix Characteristics 
1 2 3 4 5 6 

Asphalt Type 150-200 A or 200-300 A 150-200 A or 200-300 A 
Marshall Blows 50 blows 75 blows 

Aggregate Type/Sieve Designation* 70 or 70 R 71 or 71 R 72 or 72 R 70 or 70 R 71 or 71 R 72 or 72 R 
   18.0 mm 100.0   100.0   
   16.0 mm 78.0 – 98.0 100.0  78.0-98.0 100.0  
   12.5 mm 68.0 – 92.0 78.0 – 98.0 100.0 68.0 – 92.0 78.0 – 98.0 100.0 
   9.0 mm 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 
   5.0 mm 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 
   2.0 mm 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 
   900 um 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 
   400 um 5.0 – 25.0 10.0 -- 27.0 10.0 -- 27.0 5.0 – 25.0 10.0 – 27.0 10.0 – 27.0 
   160 um 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 
   71 um 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 
Air Voids, % 3.0 – 5.0 
Air Voids (Field), % 4.0 – 9.0 
Deleterious Material, Maximum % ** 2.0 
Film Thickness, Minimum um 7.5  
Flow, mm 1.5 – 3.5  
Fracture, Minimum % *** 60.0 70.0 80.0 75.0 85.0 95.0 
Lightweight Aggregate, Maximum % 1.0 
Retained Stability, Minimum % 70.0 
Sand Equivalent, Minimum  45 
Stability, Minimum N 5500 7000 
Voids Filled, % 65.0 - 78.0 
V. M. A., % 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 

*A tolerance of 3% in the percent by weight retained on the maximum size sieve will be permitted providing 100% of the oversize passes the 22.4 mm sieve for 
Type 70 and Type 70 R aggregate, the 18.0 mm sieve for Type 71 and 71 R aggregate and the 16 mm sieve for Type 72 and 72 R aggregate.  
**Deleterious material includes all other injurious material other than lightweight pieces.  
** *The Fractured Face percentage will be calculated on the aggregate after combining all virgin aggregates and additives, excluding reclaim. 
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TABLE 4100.3.T1 continued 
 

ASPHALT CONCRETE MIX DESIGN TYPES AND CHARACTERISTICS 
Mix Design Type/ 

Design Factors - Mix Characteristics  
7 8 9 10 11 12 

Asphalt Type 300-400 A 300-400 A 
Marshall Blows 50 blows 75 blows 

Aggregate Type/Sieve Designation* 70 or 70 R 71 or 71 R 72 or 72 R 70 or 70 R 71 or 71 R 72 or 72 R 
   18.0 mm 100.0   100.0   
   16.0 mm 78.0 – 98.0 100.0  78.0-98.0 100.0  
   12.5 mm 68.0 – 92.0 78.0 – 98.0 100.0 68.0 – 92.0 78.0 – 98.0 100.0 
   9.0 mm 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 54.0 – 80.0 66.0 – 90.0 66.0 – 90.0 
   5.0 mm 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 38.0 – 65.0 46.0 – 72.0 46.0 – 72.0 
   2.0 mm 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 18.0 – 46.0 23.0 – 51.0 23.0 – 51.0 
   900 um 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 10.0 – 33.0 15.0 – 37.0 15.0 – 37.0 
   400 um 5.0 – 25.0 10.0 – 27.0 10.0 – 27.0 5.0 – 25.0 10.0 – 27.0 10.0 – 27.0 
   160 um 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 3.0 – 13.0 3.0 – 14.0 3.0 – 14.0 
   71 um 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 2.0 – 9.0 
Air Voids, % 3.0 – 5.0 
Air Voids (Field), % 4.0 – 9.0 
Deleterious Material, Maximum % ** 2.0 
Film Thickness, Minimum um 7.5 
Flow, mm 1.5 – 3.5  
Fracture, Minimum % *** 50.0 60.0 70.0 75.0 85.0 95.0 
Lightweight Aggregate, Maximum % 1.0 
Retained Stability, Minimum % 70.0 
Sand Equivalent, Minimum  45.0 
Stability, Minimum N 5500  7000  
Voids Filled, % 65.0 - 78.0 
V. M. A., % 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 13.5 – 15.5 14.0 – 16.0 14.0 – 16.0 

*A tolerance of 3% in the percent by weight retained on the maximum size sieve will be permitted providing 100% of the oversize passes the 22.4 mm sieve for 
Type 70 and Type 70 R aggregate, the 18.0 mm sieve for Type 71 and 71 R aggregate and the 16 mm sieve for Type 72 and 72 R aggregate.  
**Deleterious material includes all other injurious material other than lightweight pieces.  
** *The Fractured Face percentage will be calculated on the aggregate after combining all virgin aggregates and additives, excluding reclaim. 
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4100.3.6      Plant Requirements  
 
4100.3.6.1 A uniform mixture shall be produced in which all particles are thoroughly coated.  Aggregate 

particles shall not be coated with residue from fuel combustion.  The asphalt mix shall contain 
no more than 0.5% moisture by weight. 

4100.3.6.2 If reclaimed asphalt concrete is added, the following shall apply: 

4100.3.6.2.1 The plant shall contain equipment that will prevent the reclaimed asphalt concrete 
from coming into direct contact with the flame, thus minimizing oxidation of the 
asphalt in the reclaimed asphalt concrete. 

4100.3.6.2.2 The Contractor shall undertake all the necessary adjustments to ensure proper heat 
transfer and breakdown of the reclaimed asphalt concrete to form a homogeneous 
end product.   The plant shall be capable of heating the reclaimed asphalt concrete 
particles and blending them with virgin aggregate and any required asphalt to create 
a homogeneous mix at the plant discharge.   

4100.3.7      Plant Calibration and Operation 
 
4100.3.7.1 Plant Calibration: 

4100.3.7.1.1 The Contractor shall provide the Engineer with at least three calendar days advance 
notice of when he plans to do the plant calibration. 

4100.3.7.1.2 During plant calibration, the Engineer will assess the property variations of the 
asphalt mix produced during the calibration process against the asphalt mix design.  

4100.3.7.1.3 If the asphalt mix meets the properties and/or characteristics as shown in Table 
4100.3.T1, the Contractor may commence hauling to the road upon receiving written 
approval from the Engineer. 

4100.3.7.1.4 The asphalt mix will be rejected if the requirements of Table 4100.3.T1 are not met, 
and no asphalt mix shall be hauled to the road.  The Engineer will provide a 
modified or new asphalt mix design. 

4100.3.7.1.5 After 24 hours of asphalt mix production, if the asphalt mix properties are consistent 
and meet all specified requirements, the Engineer will approve the Asphalt Mix 
Formula as the Job Mix Formula. 

4100.3.7.2 Plant Operation 

4100.3.7.2.1 For the initial 24 hours of plant production at each plant set-up, the asphalt added 
shall not vary by more than 0.5% from the design asphalt content.  Full-scale plant 
production shall not commence until the percentage of asphalt added to trial batches 
of asphalt mix complies with the foregoing requirement. 

4100.3.7.2.2 After the initial 24 hours of production, the Contractor shall cease operations if the 
moving average of asphalt added varies by more than 0.3% from the Job Mix 
Formula. 
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4100.3.7.2.3 After the Job Mix Formula aggregate gradation has been established, the following 
shall apply: 

4100.3.7.2.3.1 The Contractor shall cease operations if the moving average for any sieve 
does not comply with the specified requirements listed below: 

 TABLE 4100.3.T2 
 

MAXIMUM PERMISSIBLE SIEVE VARIATION  
                     Maximum Permissible Variation from the Job Mix Formula 

Sieve 
Designation 

Percent By Weight Passing Canadian Metric Sieve Series 

16.0 mm ±5.0 
12.5 mm ±5.0 
9.0 mm ±5.0 
5.0 mm ±5.0 
2.0 mm ±4.0 
900 um ±3.0 
400 um ±3.0 
160 um ±2.0 
  71 um ±1.5 

 
4100.3.7.2.3.2 Road operations shall not recommence until the specified requirements are 

met. 

4100.3.7.2.3.3 Upon re-commencement of operations, the specified requirements shall be 
met on each of the initial 2 tests. 

4100.3.7.2.3.4 Failure to cease operations shall subject all subsequent materials to the 
requirements of General Provision 1400-7 (Unacceptable and Unauthorized 
Work). 

4100.3.7.2.4 The Contractor shall immediately shut down the plant when: 

4100.3.7.2.4.1 The stack emissions temperature exceeds the asphalt mix temperature at the 
mixer discharge by more than 20°C or; 

4100.3.7.2.4.2 The temperatures exceed the limits outlined in the following table: 

 TABLE 4100.3.T3 
 

 TEMPERATURE LIMITS 
Degrees Celsius Grade of 

Asphalt Maximum Temperature 
of Dry Aggregate 

Asphalt Storage 
Temperature 

Asphalt Mix Temperature at 
Mixer Discharge 

150-200A 160 120-175 135-155 
200-300A 160 120-175 130-150 
300-400A 150 114-175 120-140 
400-500A 140 110-175 110-130 
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4100.3.7.2.5 All material produced subsequent to the occurrence of an event specified in Section 
4100.3.7.2.4 will be deemed to be unacceptable material for the purposes of General 
Provision 1400-7 (Unacceptable And Unauthorized Work). 

4100.3.7.2.6 Plant operations shall not recommence until the temperature limits in Section 
4100.3.7.2.4 are met. 

4100.3.7.2.7 The Contractor shall dispose of any rejected asphalt mix or asphalt concrete in a 
manner that is acceptable by the Engineer.  

4100.3.8      Delivering to the Road 
 
4100.3.8.1 Truck boxes shall be clean and free from accumulations of asphalt mix and foreign materials.  

Excess truck box lubricants such as light oil, detergent, lime solutions, gasoline, kerosene, 
diesel or other similar products shall not be allowed to contaminate the asphalt mix, and shall be 
disposed of in an environmentally acceptable manner. 

4100.3.8.2 Every truck used to transport the asphalt mix shall be equipped with a tarpaulin which is 
waterproof and can be securely fastened, when required, to protect the asphalt mix from 
precipitation and excessive heat loss.  

4100.3.8.3 Prior to unloading into the paver, the temperature at a depth of 40 mm below the surface of the 
asphalt mix in the truck box shall not be less than 110°C. 

4100.3.8.4 Trucks shall be turned around only at approaches. 

4100.3.9      Pavers 
 
4100.3.9.1 Pavers shall be self-propelled units capable of spreading and finishing the asphalt concrete to 

the specified typical cross section and thickness shown on the paving plans.  For traffic lanes, 
pavers shall be operated using the following: 

4100.3.9.1.1 Automatic screed controls, for the control of longitudinal and transverse slope and 
joint matching.  The automatic control device shall be capable of being operated 
from either side of the paver. 

4100.3.9.1.2 Vibrating screed 

4100.3.10      Spreading 
 
4100.3.10.1 If designated by the Engineer, a tack coat shall be applied in accordance with Specification 

4000 For Asphalt Prime, Tack and Flush Coat. 

4100.3.10.2 Asphalt mix shall be spread on dry, clean, and unfrozen surfaces. 

4100.3.10.3 Asphalt concrete shall be placed in accordance with the following temperature limitations: 

4100.3.10.3.1 Paving may begin, for other than the final lift, when the temperature is 0°C provided 
the temperature is forecast, by Environment Canada, for the closest location to the 
project, to reach at least 5°C that day.  
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4100.3.10.3.2 The final lift of asphalt concrete shall not be placed if: 

4100.3.10.3.2.1 The atmospheric temperature is less than 5°C; or  

4100.3.10.3.2.2 The surface temperature is less than 7°C.  

4100.3.10.4 The minimum and maximum thickness of a compacted lift of asphalt concrete shall meet the 
following requirements:  

TABLE 4100.3.T4 
  

MINIMUM AND MAXIMUM LIFT THICKNESS 
Type 70 or 70 R  Aggregate Type 71 or 71 R Aggregate Type 72 or 72 R Aggregate  

Lift Minimum 
Thickness 

Maximum 
Thickness 

Minimum 
Thickness 

Maximum 
Thickness 

Minimum 
Thickness 

Maximum 
Thickness 

Top 40 mm 60 mm 35 mm 50 mm 30 mm 50 mm 
Lower 30 mm 60 mm 30 mm 50 mm 25 mm 50 mm 

 
4100.3.10.5 The following clause shall apply only when shimming and levelling are specified in the 

Special Provisions as being applicable to the Contract.  

4100.3.10.5.1 The Contractor shall shim and level any pavement depressions designated by the 
Engineer.  The use of a motor grader and hand raking will be permitted. 

4100.3.10.5.2 All work involved with shimming and levelling will be paid for at the contract unit 
bid price(s) where applicable. 

4100.3.10.5.3 The Contractor shall complete all shimming and levelling operations such that the 
material has cooled sufficiently before the placement of asphalt concrete.   

4100.3.10.6 Longitudinal joints shall not be permitted in the lane.  Longitudinal joints shall be vertical butt 
type, well bonded and sealed, and finished to provide a continuous, smooth profile across the 
joint. 

4100.3.10.7 The asphalt mix temperature in the paver shall not be less than 110°C.   

4100.3.10.8 Contact faces of curbs, gutters, manholes, and sidewalks shall be coated with asphalt using a 
hand applicator before placing the asphalt mix. 

4100.3.10.9 When paving is discontinued on the roadway, the asphalt concrete shall be temporarily 
feathered to a slope of 10 horizontal to 1 vertical.  When paving is resumed, the transverse 
joint shall be straight and have a vertical face when the taper is removed. 

4100.3.10.10 Asphalt mix shall not be placed or allowed to fall on previously laid top lift asphalt concrete 
or the existing asphalt concrete. 

4100.3.10.11 Transverse construction joints from one lift to the next shall be separated by at least 2 m. 

4100.3.10.12 Road intersections and approaches shall be paved in accordance with the plans or as directed 
by the Engineer. 
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4100.3.10.13 If designated by the Engineer, a flush coat shall be applied in accordance with Specification 
4000 For Asphalt Prime, Tack and Flush Coat. 

4100.3.11      Compacting     
 
4100.3.11.1 At the beginning of the work, the Contractor shall establish a rolling pattern for achieving the 

Specified Marshall Density.  The rolling pattern strip shall comply with the following: 

4100.3.11.1.1 The rolling pattern strip shall have a length of at least 250 m and shall be of the same 
thickness as the lift it represents. 

4100.3.11.1.2 The material used shall conform to the requirements of the asphalt concrete stated in 
the contract or as specified by the Engineer.   

4100.3.11.1.3 The Engineer and/or the Contractor at any time may order the construction of a new 
rolling pattern strip if there are reasons to indicate that the paving operation, the mix 
design or lift thickness have been altered. 

4100.3.11.1.4 Compaction shall commence immediately and shall be completed before the 
temperature of the asphalt concrete falls below 55°C for 150-200 A and 200-300 A 
asphalt concrete mixes, and 40°C for 300-400 A and 400-500 A asphalt concrete 
mixes.  

4100.3.11.1.5 Compaction shall continue until the Specified Marshall Density is achieved or until 
no appreciable increase in the Field Density can be achieved, even with the use of 
fully ballasted pneumatic tired rollers with a minimum tire pressure of 620 kPa and 
having the tire size and wheel load indicated in the table below: 

               TABLE 4100.3.T5 
 

                                          ROLLER TIRE SIZE AND MINIMUM LOAD 
 

Tire Size 
(mm) 

Minimum Load 
Per Tire 

(kg) 
190.5 x 381.0 950 
228.5 x 508.0 1 300 
279.4 x 508.0 1 900 

 
4100.3.11.1.6 The speed of steel rollers shall not exceed 5 km/h and the speed of pneumatic rollers 

shall not exceed 8 km/h. 

4100.3.11.1.7 The rolling pattern strip, if accepted, shall remain in place and shall become part of 
the completed work. 

4100.3.11.2 If the Specified Marshall Density is not achieved, then the value of the Field Density achieved 
after complying with Section 4100.3.11.1 will be used as the Target Density.  Job Mix 
Formula Densities will continue to be taken, and should change occur in Field Density, lift 
thickness, or the lane being paved, the Engineer may direct that the Specified Marshall 
Density control procedure be re-established.   
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4100.3.11.3 Each lift of asphalt concrete shall be compacted to the Specified Marshall Density established 
for the lot in accordance with the following: 

4100.3.11.3.1 The Specified Marshall Density for the lot will be established using a 3-point 
moving average. 

4100.3.11.3.2 When a new moving average is initiated, it will include the entire lot where the 
sample is taken and will apply to subsequent lots until the next 3-point moving 
average is established. 

4100.3.11.3.3 A new moving average will be initiated for each new asphalt mix design.  

4100.3.11.4 Longitudinal joints shall be rolled directly behind the paver. 

4100.3.11.5 All asphalt mix shall be thoroughly compacted, and after final rolling, the finished surface of 
the mat shall be free from segregation, waves, hairline cracks, and other obvious defects. 

4100.3.11.6 Traffic shall not be allowed to travel on the finished surface until the surface has cooled to a 
temperature as to ensure that no deformation or other defects to the surface will occur. 

 
4100.4        SAMPLING AND TESTING 
 
4100.4.1      General 
 
4100.4.1.1 The failure of the Engineer to provide test results within the time provided in this specification 

shall not relieve the Contractor of his obligation to remedy any defect, but the Department will 
be obligated to reimburse the Contractor for any additional costs incurred by the Contractor to 
remedy the defect, if the additional costs are attributable to the delay in receiving results. 

4100.4.2      Acceptance Testing 
 
4100.4.2.1 General  

4100.4.2.1.1 Within this specification, certain requirements, limits and tolerances are specified 
regarding the quality of materials and workmanship to be supplied.  Compliance 
with these requirements, where so specified, will be judged by testing as described in 
this section.  These tests cannot be disputed on the grounds of statistical theory or a 
specified or implied Contractor's risk. 

4100.4.2.1.2 The results of acceptance testing for Field Density, smoothness, individual bumps 
and dips, segregation and surface defects will be used for acceptance, rejection and 
pay adjustments for the block or lot. 

4100.4.2.1.3 Initial acceptance testing will be performed free of cost to the Contractor.  

4100.4.2.1.4 If the remedial work by the Contractor on a rejected block or lot involves a repair of 
the asphalt concrete in the block or lot, all test results from acceptance testing 
performed on the rejected block or lot prior to the remedial work will be discarded 
and new sampling and acceptance testing will be performed in accordance with 
Section 4100.4.2.2. 
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4100.4.2.2 Sampling and acceptance testing will be in accordance with the following: 

4100.4.2.2.1 For Field Density: 

4100.4.2.2.1.1 The Engineer will develop a correlation between the results of the nuclear 
gauge and the results of the asphalt concrete cores obtained from the 
compacted lift of asphalt concrete.  The density results obtained from the 
cores will be used to correct the Field Density results obtained from the 
nuclear gauge. 

4100.4.2.2.1.2 Testing will be conducted prior to the placement of the next lift of asphalt 
concrete. 

4100.4.2.2.1.3 Upon notification from the Contractor that a lot has been inspected and is 
ready for acceptance testing, the Engineer will locate 3 test sites in the lot in 
accordance with the requirements for Sampling Location By Random 
Method (STP 107). 

4100.4.2.2.1.4 The Engineer will measure the Field Density at 3 test sites for each lot in 
accordance with the requirements for Density-In-Place By Nuclear Gauge 
(STP 204-6). 

4100.4.2.2.1.5 The Engineer will provide the Contractor with a copy of the results of 
acceptance tests within 2 calendar days of receiving notification from the 
Contractor that the lot is ready for acceptance testing.  

4100.4.2.2.1.6 If the acceptance test results on a lot indicate a penalty for Field Density, the 
Contractor will be allowed one opportunity to re-roll the lot.  The random 
sampling procedure for re-testing will exclude areas falling within traffic 
wheel paths.  

4100.4.2.2.2 For smoothness and individual bumps and dips: 

4100.4.2.2.2.1 The surface of the blocks will be profiled by the Engineer in accordance 
with the standard test procedures. 

4100.4.2.2.2.2 If a block is located within a rejected lot, the surface of the block will not be 
profiled until the lot has been remedied.  

4100.4.2.2.2.3 The Engineer will provide the Contractor with a copy of the results of 
acceptance tests for smoothness and individual bumps and dips within 12 
calendar days of the placement of the asphalt concrete. 

4100.4.2.2.2.4 When all the acceptance tests for a block are completed, the Engineer will 
advise the Contractor as to the acceptability of the block with respect to 
smoothness and individual bumps and dips. 

4100.4.2.2.3 For segregation: 

4100.4.2.2.3.1 Each lane-km, including the shoulder, will be inspected for areas of 
segregation. 
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4100.4.2.2.3.2 After receiving notification from the Contractor that the asphalt concrete is 
ready for acceptance testing, the Engineer will provide the Contractor with 
the locations of the visually identified segregation in accordance with the 
following: 

4100.4.2.2.3.2.1 Within 12 calendar days during the course of the construction; and  

4100.4.2.2.3.2.2 Within 4 calendar days after the completion of all the asphalt concrete. 

4100.4.2.2.3.3 A segregated area will be categorized by the worst condition prevalent for 
50% or more of the length of the segregated area. 

4100.4.2.2.3.4 If the worst condition in a segregated area is not prevalent for at least 50% 
of the length of the area, then the area will be measured in relation to the 
length of minor and severe segregation. 

4100.4.2.2.4 For surface defects: 

4100.4.2.2.4.1 Each lane-km, including the shoulder, will be inspected for surface defects. 

4100.4.2.2.4.2 After receiving notification from the Contractor that the asphalt concrete is 
ready for acceptance testing, the Engineer will provide the Contractor with 
the locations of the visually identified surface defects in accordance with the 
following: 

4100.4.2.2.4.2.1 Within 12 calendar days during the course of the construction; and  

4100.4.2.2.4.2.2 Within 4 calendar days after the completion of all the asphalt concrete. 

4100.4.3      Exclusions to Random Sampling 
 
4100.4.3.1 Random sampling methods will not apply to the following: 

4100.4.3.1.1 Smoothness; 

4100.4.3.1.2 Small areas such as approaches, tapers, areas of handwork and gores; 

4100.4.3.1.3 Areas of visually identified segregation; and 

4100.4.3.1.4 Areas of surface defect repair. 

4100.4.4      Appeal of Acceptance Test Results and Appeal Testing  
 
4100.4.4.1 General 

4100.4.4.1.1 The Contractor cannot appeal test results that are within the full or bonus payment 
range.  

4100.4.4.1.2 The Engineer will provide the Contractor with a copy of the results of appeal tests 
within 6 calendar days of delivery of the samples. 
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4100.4.4.1.3 Appeal testing will be performed by the Department, and the new results shall be 
binding on the Contractor and the Department. 

4100.4.4.1.4 If the appeal testing does not result in a decrease of the pay adjustments, all testing 
costs incurred during the appeal procedures shall be paid by the Contractor.  The rate 
for Department testing will be as designated in the Special Provisions. 

4100.4.4.1.5 If the Engineer determines that certain test results are faulty due to testing equipment 
malfunction, improper testing procedures or calculations, re-testing will be 
performed at the expense of the Department. 

4100.4.4.1.6 In the case of an appeal, the Department will not be responsible for any delays 
including but not limited to Contractor’s downtime, or other costs as a result of 
awaiting the receipt of the appeal test results, or due to the nature and values of the 
appeal test results.  

4100.4.4.2 Appeal of the acceptance test results shall be in accordance with the following: 

4100.4.4.2.1 For Field Density: 

4100.4.4.2.1.1 Within 2 calendar days of receipt of the acceptance test results for a lot, the 
Contractor may appeal the acceptance test results by requesting appeal tests.  
The following procedures shall apply: 

4100.4.4.2.1.1.1 The Engineer will locate 2 appeal test sites in the lot in accordance 
with the requirements for Sampling Location By Random Method 
(STP 107). 

4100.4.4.2.1.1.2 The Engineer will measure the Field Density at each appeal test 
site and in the vicinity of the original 3 acceptance test sites in 
accordance with the requirements for Density-In-Place By Nuclear 
Gauge (STP 204-6). 

4100.4.4.2.1.1.3 The mean of the test results from the 5 referee sites will be used 
for the purpose of acceptance, rejection and determination of pay 
adjustments. 

4100.4.4.2.2 For smoothness and individual bumps and dips:  

4100.4.4.2.2.1 Within 2 calendar days of receipt of the acceptance test results for a block, 
the Contractor may appeal the test results by requesting appeal tests. 

4100.4.4.2.2.2 The Engineer will re-test the entire block for smoothness and individual 
bumps and dips, if either is under appeal.  

4100.4.4.2.3 For segregation:  

4100.4.4.2.3.1 Within 6 calendar days of receipt of the locations of the visually identified 
segregation, the Contractor may appeal the acceptance test results by 
requesting appeal tests.  
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4100.4.4.2.3.2 The Engineer will obtain a core sample at a location that is representative of 
the area being considered.  The core sample will be obtained in accordance 
with the requirements for Asphalt Concrete Samples Obtained By Coring 
(STP 204-5).   

4100.4.4.2.3.3 The Engineer will determine the Field Density, asphalt content and the 
aggregate gradation of the sample. 

4100.4.4.2.3.4 The area will be considered non-segregated if the aggregate gradation 
complies with requirements specified in section 4100.3.7.2.3. 

4100.4.4.2.3.5 If the aggregate gradation does not comply with the requirements specified 
in section 4100.3.7.2.3: 

4100.4.4.2.3.5.1 The area will be considered minor segregation if the test results 
indicate the Field Density of the asphalt concrete meets or exceeds 
94% of the Marshall Density established for the Job Mix Formula 
or Asphalt Mix Formula, and the asphalt content deviates by not 
more than 0.6% from the asphalt content approved for the Job Mix 
Formula or Asphalt Mix Formula. 

4100.4.4.2.3.5.2 The area will be considered severe segregation if the conditions in 
section 4100.4.4.2.3.5.1 are not met. 

 
4100.5         ACCEPTANCE, REJECTION AND REPAIRS 
 
4100.5.1      General 
 
4100.5.1.1 The Contractor shall provide a finished product conforming in quality and accuracy of detail to 

the dimensional and tolerance requirements of the specifications and drawings.  Where no 
tolerances are specified, the standard of workmanship shall be in accordance with normally 
accepted good practice. 

4100.5.2      Rejection 
 
4100.5.2.1 The block or lot will be rejected as unacceptable work if: 

4100.5.2.1.1 The Field Density for the lot is outside the acceptance limits outlined in section 
4100.7.2.1.1. 

4100.5.2.1.2 The PrI for the Block is outside the acceptance limits outlined in section 
4100.7.2.1.2. 

4100.5.2.1.3 Any individual bumps and/or dips exceed 12 mm. 

4100.5.2.2 Areas of segregation and surface defects will be considered unacceptable work until the areas 
are repaired and accepted by the Engineer. 
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4100.5.3      Repairs 
 
4100.5.3.1 General 

4100.5.3.1.1 The Contractor shall not undertake any repair on any defective work prior to 
notifying the Engineer.  Any areas repaired prior to obtaining the Engineer’s 
approval will not be considered for payment. 

4100.5.3.1.2 Work on any block or lot which has been rejected shall be remedied within 30 
calendar days of receipt of the acceptance test results. 

4100.5.3.1.3 All remedial work shall be performed at the Contractor's expense, including the cost 
of materials. 

4100.5.3.1.4 The Contractor shall pay the cost of all re-testing performed following the 
remedying of work in any block or lot that has been rejected. The rate for 
Department testing will be as designated in the Special Provisions. 

4100.5.3.1.5 Repairs shall be subject to the approval of the Engineer.  

4100.5.3.1.6 Alternate repair methods proposed by the Contractor shall be subject to approval of 
the Engineer.  The nature of the deficiencies shall be taken into account in the 
consideration of the method of repair. 

4100.5.3.1.7 Acceptable remedial measures to a rejected block or lot, or areas within a block or 
lot are as follows: 

4100.5.3.1.7.1 A Class I repair either overlays or removes and replaces the asphalt 
concrete. 

4100.5.3.1.7.1.1 If an overlay is used as the remedial measure, the following shall 
apply: 

4100.5.3.1.7.1.1.1 A tack coat shall be applied in accordance with Specification 
4000 For Asphalt Prime, Tack and Flush Coat unless 
otherwise directed by the Engineer. 

4100.5.3.1.7.1.1.2 The minimum overlay thickness shall be as specified in Table 
4100.3.T4 for top lift.  

4100.5.3.1.7.1.1.3 Adjacent lanes and shoulders shall be overlaid to the same 
thickness and length. 

4100.5.3.1.7.1.1.4 On all lifts of asphalt concrete below the final lift, the overlay 
shall be completed prior to the next lift being placed. 

4100.5.3.1.7.1.2 If a removal and replace operation is used as the remedial 
measure, the following shall apply: 

4100.5.3.1.7.1.2.1 The work shall be performed in accordance with 
Specification 4105 For Reclaiming Asphalt Concrete.  
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4100.5.3.1.7.1.2.2 The asphalt concrete shall be removed by cold milling to a 
minimum depth as specified in Table 4100.3.T4 for the lift 
being removed. 

4100.5.3.1.7.1.2.3 A tack coat in accordance with Specification 4000 For 
Asphalt Prime, Tack and Flush Coat, unless otherwise 
directed by the Engineer, shall be applied to the milled 
surface. 

4100.5.3.1.7.1.2.4 The asphalt concrete material removed by the milling 
operation shall be the property of the Contractor. 

4100.5.3.1.7.1.2.5 The asphalt concrete used for back-filling the milled area 
shall be subject to the same specifications as the original 
pavement.  

4100.5.3.1.7.2 A Class II repair is typically either the placing of a slurry seal on the entire 
block or lot, or the placing of a spot slurry seal patch or patches within the 
block or lot. 

4100.5.3.1.7.2.1 For slurry seals or slurry seal patches, the following shall apply: 

4100.5.3.1.7.2.1.1 The seal shall be a mixture of a dry, non- plastic sand, an 
emulsified asphalt SS-1 (slurry), potable water, and, if 
needed, acceptable additives such as Portland Cement, and 
Carbon Black, for colour. 

4100.5.3.1.7.2.1.2 The gradation of the sand shall be as follows:   

TABLE 4100.3.T6 
 

                                                                  SLURRY SEAL SAND GRADATION 
Sieve Designation Percent by Weight Passing 

Canadian Metric Sieve Series 
900 um 100.0 
400 um 70.0 – 95.0 
160 um 60.0 – 80.0 
71 um 20.0 – 42.0 

Plasticity Index Non Plastic 
 

4100.5.3.1.7.2.1.3 The mix proportions for a 1 000 litre batch of seal shall be as 
follows: 

4100.5.3.1.7.2.1.3.1 360 litres of SS-1 (slurry); 
 

4100.5.3.1.7.2.1.3.2 270 litres of potable water; and 
 

4100.5.3.1.7.2.1.3.3 850 kg of dry, non-plastic sand.  
 

4100.5.3.1.7.2.1.4 The Contractor shall add the water to the emulsified asphalt 
followed by the addition of the sand. 
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4100.5.3.1.7.2.1.5 The Contractor shall thoroughly mix the seal.  If a mineral 
filler is used, it shall be blended into the mixture.  A 
minimum amount of additional water may be added to obtain 
a fluid, homogeneous mixture.  

4100.5.3.1.7.2.1.6 If a tack coat is required, the same asphalt chosen for the seal 
binder shall be used.  The tack coat shall be applied in 
accordance with Specification 4000 For Asphalt Prime, Tack 
And Flush Coat, unless otherwise directed by the Engineer.  

4100.5.3.1.7.2.1.7 The seal shall be neat and square; and uniform and 
homogeneous with no uncovered areas, ridges or loose 
aggregate. 

4100.5.3.1.7.2.1.8 Hand or mechanical squeegees may be used to spread the 
seal.  

4100.5.3.1.7.2.1.9 The completed seal shall be kept free of all traffic until it has 
cured sufficiently to prevent pickup of aggregate particles. 

4100.5.3.1.7.2.1.10 Any tests performed by the Engineer on the seal will be 
quality assurance tests and will not be considered as quality 
control tests.   

4100.5.3.1.7.3 A Class III repair is typically a flush coat on the entire block or lot, or the 
placing of a spot flush coat(s) within the block or lot. 

4100.5.3.1.7.3.1 A flush coat or spot flush coat shall be applied in accordance with 
Specification 4000 For Asphalt Prime, Tack and Flush Coat, 
unless otherwise directed by the Engineer. 

4100.5.3.1.7.4 A Class IV repair is typically either a re-rolling operation to remove or 
reduce the bump(s) or a shim operation to remove or reduce dip(s).  Other 
methods of Class IV repairs proposed by the Contractor shall be subject to 
the approval of the Engineer.  

4100.5.3.1.7.4.1 For repairs to a bump(s), the following shall apply: 

4100.5.3.1.7.4.1.1 The repair procedure shall not cause damage to the asphalt 
concrete such as, but not limited to, excessive crushing, 
pulverizing or displacing the asphalt concrete or its surface. 

4100.5.3.1.7.4.1.2 The area repaired shall have a smooth transition to the 
surrounding pavement without impairing the functionality 
and/or structural characteristics of the service life of the area. 
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4100.5.3.1.7.4.2 For repairs to a dip(s), the following shall apply: 

4100.5.3.1.7.4.2.1 If shimming is used, the area shimmed shall have a smooth 
transition to the surrounding pavement.  The shim shall have 
sufficient thickness and be thoroughly compacted to prevent 
ravel of the shimmed area.  

4100.5.3.1.7.4.2.2 If a tack coat is required, the tack coat shall be applied in 
accordance with Specification 4000 For Asphalt Prime, Tack 
and Flush Coat, unless otherwise directed by the Engineer. 

4100.5.3.2 Repairs shall be in accordance with the following: 

4100.5.3.2.1 For Field Density: 

4100.5.3.2.1.1 If after re-rolling, the Field Density of a lot remains outside the acceptance 
limit, the Contractor shall perform a Class I repair.  

4100.5.3.2.1.2 If the area(s) requiring repairs appears to be isolated: 

4100.5.3.2.1.2.1 The Engineer may identify the area(s) through additional testing. 

4100.5.3.2.1.2.2 The Contractor shall perform a Class I repair for only the portion 
of the lot requiring repairs. 

4100.5.3.2.1.2.3 If the isolated repair area continues into an adjacent lot, which is 
deemed acceptable through acceptance testing, that portion of the 
adjacent lot shall be repaired along with the portion of the 
unacceptable lot. 

4100.5.3.2.2 For smoothness:  

4100.5.3.2.2.1 If the acceptance test results on a block indicate a pay adjustment for 
smoothness, additional work to improve the smoothness will not be allowed 
except the Contractor will be allowed to perform a Class I or Class IV repair 
on individual bumps and dips that exceed 12 mm.   

4100.5.3.2.2.2 If the smoothness of the final lift of asphalt concrete of a block is outside the 
acceptance limit outlined in Table 4100.7.T9, the block shall be repaired by 
a Class I repair.   

4100.5.3.2.3 For individual bumps and dips: 

4100.5.3.2.3.1 Individual bumps and dips that exceed 12 mm in the vertical direction shall 
be repaired by a Class I or Class IV repair.  

4100.5.3.2.3.2 Work to repair individual bumps and dips ≤ 12 mm will not be permitted.  
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4100.5.3.2.4 For segregation:  

4100.5.3.2.4.1 The Contractor shall repair all segregated areas, except for minor 
segregation on lower lifts, but including segregated areas with nil pay 
adjustment.  These repairs will not affect the initial pay adjustments assessed 
in accordance with Tables 4100.7.T10 and 4100.7.T11 with the exception of 
a Class I repair.   

4100.5.3.2.4.2 Severe segregation on lower lifts of asphalt concrete shall be repaired by a 
Class I repair. 

4100.5.3.2.4.3 Segregated areas on the final lift of asphalt concrete shall be repaired in 
accordance with the following: 

4100.5.3.2.4.3.1 Minor segregation on the lane or shoulder shall be repaired by a 
Class II repair.  If the minor segregation is more than one half the 
lane width or is across the centre of the lane, the full width shall be 
repaired. 

4100.5.3.2.4.3.2 Severe segregation:  

4100.5.3.2.4.3.2.1 Individual areas less than 100 m in length shall be repaired 
with a Class II repair slurry seal patch over the full lane or 
shoulder width. 

4100.5.3.2.4.3.2.2 Individual areas 100 m or greater in length shall be repaired 
over the full lane or shoulder by a Class II repair slurry seal 
or by a remove and replace Class I repair.  

4100.5.3.2.5 For surface defects:  

4100.5.3.2.5.1 On all lifts of asphalt concrete, surface defects shall be repaired with a Class 
I to Class IV repair, in a manner that is acceptable to the Engineer.  

4100.5.3.3 Payment options in lieu of repairs: 

4100.5.3.3.1 For smoothness and individual bumps and/or dips, the following shall apply, at the 
discretion of the Engineer, for the final lift of asphalt concrete in a block: 

4100.5.3.3.1.1 If the Category I PrI is ≤  23 or the Category II PrI is ≤  28, and individual 
bumps and/or dips exceed 12 mm, a $2,000 penalty per bump and/or dip 
plus the adjusted PrI pay adjustment may apply, to a maximum of $6,000. 

4100.5.3.3.1.2 If the Category I PrI is > 23 or the Category II PrI is > 28, and no individual 
bumps and/or dips exceed 12 mm, a $6,000 penalty may apply. 

4100.5.3.3.1.3 If the Category I PrI is > 23 or the Category II PrI is > 28, and individual 
bumps and/or dips exceed 12 mm: 

4100.5.3.3.1.3.1 A $6,000 penalty may apply if the adjusted PrI for the Category I 
PrI is > 23 or the Category II PrI is  > 28. 
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4100.5.3.3.1.3.2 A $2,000 penalty per bump and/or dip plus the adjusted PrI pay 
adjustment may apply, if the adjusted PrI for the Category I PrI is 
≤  23 or the Category II PrI is ≤  28. 

4100.5.3.3.2 For segregation and surface defects requiring a Class II repair, the Contractor may, 
subject to the discretion of the Engineer, be charged a fee as shown in the Special 
Provisions to compensate the Department for having others make the repairs at a 
later date. 

 
4100.6         MEASUREMENT 
 
4100.6.1      Asphalt Concrete 
 
4100.6.1.1 Asphalt concrete will be measured in tonnes. 

 
4100.7          PAYMENT 
 
4100.7.1      General  
 
4100.7.1.1 Payment for Asphalt Concrete will be at the contract unit price per tonne with pay adjustments 

for Field Density, smoothness, severity of segregation, segregation frequency and final surface 
condition. 

4100.7.1.2 The contract unit price will be full compensation for completing the work except for those 
activities for which specific provision for payment is made in this section. 

4100.7.1.3 If it is stated in the Special Provisions that anti-stripping agent is required, the addition of 
hydrated lime or liquid anti-stripping agent shall be a subsidiary obligation of the Contractor.  If 
it is determined during the contract that anti-stripping agent is required, the Contractor will be 
paid at the rate specified in the Special Provisions.   

4100.7.1.4 If the shoulder is laid separately from the main lane, the pay adjustments for Field Density for 
asphalt concrete on the shoulder will be at 50% of the regular rates specified in Tables 
4100.7.T7 or 4100.7.T8.   

4100.7.1.5 Segregation and surface defects on the shoulder will be excluded from pay adjustments for 
segregation severity, segregation frequency and final surface condition.  The Contractor shall 
repair segregation and surface defects on the shoulder in accordance with section 4100.5.3.  

4100.7.1.6 If the contract includes a bid item for: 

4100.7.1.6.1 Hauling Asphalt Concrete, payment will be made in accordance with Specification 
2405 For Hauling On The Basis Of The Kilometre. 

4100.7.1.6.2 Reclaimed Asphalt Concrete, payment will be made in accordance with 
Specification 4105 For Reclaiming Asphalt Concrete. 

4100.7.1.6.3 Hauling Reclaimed Asphalt Concrete, payment will be made in accordance with 
Specification 2405 For Hauling On The Basis Of The Kilometre. 
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4100.7.1.6.4 Filler And Blender, payment will be made in accordance with Specification 3400 
For Binder, Filler And Blender Sand. 

4100.7.1.6.5 Hauling Filler And Blender, payment will be made in accordance with Specification 
2405 For Hauling On The Basis Of The Kilometre. 

4100.7.1.6.6 Tack Coat And Flush Coat, payment will be made in accordance with Specification 
4000 For Asphalt Prime, Tack and Flush Coat. 

4100.7.1.7 The rate the Department will pay for rejecting aggregate in excess of 10%, or for rejecting 
aggregate to improve the quality of the asphalt mix design, will be as designated in the Special 
Provisions of the contract.  

4100.7.1.8 The Contractor will be charged at cost for the value of the asphalt and other additives in any 
asphalt mix that is rejected or wasted, in accordance with the following: 

4100.7.1.8.1 The quantity of material rejected or wasted will be determined by the Engineer. 

4100.7.1.8.2 The Contractor will not be charged for rejected or wasted material if it has been 
incorporated back into the work in a manner acceptable to the Engineer. 

4100.7.1.8.3 For calculation purposes, the asphalt content will be that of the Job Mix Formula or 
Asphalt Mix Formula.  

4100.7.1.9 When defects in rejected blocks or lots have been remedied, the pay adjustments for Field 
Density, smoothness, severity of segregation, segregation frequency and final surface condition 
will be based on testing of the repaired sections where applicable. 

4100.7.1.10 The pay adjustments determined through testing of the remedial work will be applied to that 
quantity of material in the block or lot which was originally rejected. 

4100.7.1.11  If any lot or block has been rejected under section 4100.5.2, payment will not be made for the 
asphalt concrete in the lot or block until the rejected work has been remedied. 

4100.7.2      Pay Adjustments 
 
4100.7.2.1 The dollar value of the pay adjustment will be as follows: 
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4100.7.2.1.1 For Field Density: 

4100.7.2.1.1.1 The pay adjustment for each lot will be determined from Table 4100.7.T7.  
If the asphalt mix is a recycled mix with more than 10% reclaimed material, 
the pay adjustments will be at 50% of the values specified in Table 
4100.7.T7.  

    TABLE 4100.7.T7 
 

  PAY ADJUSTMENTS FOR FIELD DENSITY 
Table 4100.7.T7 Continued % of Marshall 

Density of Job 
Mix Formula 

 

Pay Adjustment  
Dollars Per 

Tonne 

 

% of Marshall 
Density of Job 
Mix Formula  

Pay Adjustment  
Dollars Per Tonne

≥  99.0 +1.00  96.3 -0.60 
98.9  +0.90  96.2 -0.70 
98.8 +0.80  96.1 -0.80 
98.7 +0.70  96.0 -0.90 
98.6 +0.60  95.9 -1.00 
98.5 +0.50  95.8 -1.50 
98.4 +0.40  95.7 -2.00 
98.3 +0.30  95.6 -2.50 
98.2 +0.20  95.5 -3.00 
98.1 +0.10  95.4 -3.50 
98.0 0.00  95.3 -4.00 
97.9 0.00  95.2 -4.50 
97.8 0.00  95.1 -5.00 
97.7 0.00  95.0 -5.50 
97.6 0.00  94.9 -6.00 
97.5 0.00  94.8 -7.00 
97.4 0.00  94.7 -8.00 
97.3 0.00  94.6 -9.00 
97.2 0.00  94.5 -10.00 
97.1 0.00  94.4 -11.00 
97.0 0.00  94.3 -12.00 
96.9 -0.05  94.2 -13.00 
96.8 -0.10  94.1 -14.00 
96.7 -0.20  94.0 -15.00 
96.6 -0.30  92.5 – ≤  93.9 No Payment 
96.5 -0.40  < 92.5 Reject 
96.4 -0.50    
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4100.7.2.1.1.2 If the Specified Marshall Density is not achieved and the Target Density of 

Section 4100.3.11.2 must be used, the pay adjustment for each lot will be 
determined from Table 4100.7.T8.  If the asphalt mix is a recycled mix with 
more than 10% reclaimed material, the pay adjustments will be at 50% of 
the values specified in Table 4100.7.T8. 

    TABLE 4100.7.T8 
 

PAY ADJUSTMENTS FOR TARGET DENSITY APPLICATIONS 
Table 4100.7.T8 Continued % of Target 

Density 
 

Pay Adjustment 
- Dollars Per 

Tonne 

 

% of Target 
Density 

Pay Adjustment - 
Dollars Per Tonne

≥  99.0 0.00  96.9 -2.50 
98.9  -0.10  96.8 -3.00 
98.8 -0.20  96.7 -3.50 
98.7 -0.30  96.6 -4.00 
98.6 -0.40  96.5 -4.50 
98.5 -0.50  96.4 -5.00 
98.4 -0.60  96.3 -5.50 
98.3 -0.70  96.2 -6.00 
98.2 -0.80  96.1 -6.50 
98.1 -0.90  96.0 -7.00 
98.0 -1.00  95.9 -7.50 
97.9 -1.10  95.8 -8.00 
97.8 -1.20  95.7 -8.50 
97.7 -1.30  95.6 -9.00 
97.6 -1.40  95.5 -10.00 
97.5 -1.50  95.4 -11.00 
97.4 -1.60  95.3 -12.00 
97.3 -1.70  95.2 -13.00 
97.2 -1.80  95.1 -14.00 
97.1 -1.90  95.0 -15.00 
97.0 -2.00  ≤  94.9 Reject 
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4100.7.2.1.2 For smoothness: 

4100.7.2.1.2.1 The pay adjustment for each block in the final lift of asphalt concrete will be 
determined in accordance with Table 4100.7.T9: 

             TABLE 4100.7.T9 
 

                  PAY ADJUSTMENTS FOR SMOOTHNESS 
Category I PrI Category II PrI  Pay Adjustment for Smoothness of 

Top Lift - Dollars per Block Lump 
Sum 

0 0 – 1  +200 
1 – 2  2 – 3 +150 
3 – 4  4 – 6  +100 
5 – 6  7 – 9  +50 
7 – 10  10 – 15  0 
11 – 12  16 – 17  -25 

13 18 -50 
14 19 -75 
15 20 -100 
16 21 -150 
17 22 -200 
18 23 -300 
19 24 -400 
20 25 -500 
21 26 -600 
22 27 -800 
23 28 -1000 

> 23 > 28 Reject 
 

4100.7.2.1.2.2 The pay adjustment for smoothness will be prorated for blocks less than 100 
metres in length. 

4100.7.2.1.3 For severity of segregation:  

4100.7.2.1.3.1 The pay adjustment will be determined from Table 4100.7.T10.  

      TABLE 4100.7.T10 
  

        PAY ADJUSTMENTS FOR SEVERITY OF SEGREGATION   
Severity of Segregation Pay Adjustment  

Dollars per Square Metre  

None 0 

Minor - 3.00  

Severe - 6.00  
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4100.7.2.1.4 For segregation frequency: 

4100.7.2.1.4.1 The pay adjustment will be determined from Table 4100.7.T11.  

      TABLE 4100.7.T11 
  

         PAY ADJUSTMENTS FOR SEGREGATION FREQUENCY  
Segregation Frequency per Lane 

Kilometre 
Pay Adjustment  

Dollars per Lane Kilometre  

0 – 5 0  

6 – 15 - 250 

 16 + - 500 
 

4100.7.2.1.5 For final surface condition: 

4100.7.2.1.5.1 For each lane-kilometre of top lift meeting all of the requirements from 
Table 4100.7.T12, a bonus of $350 will be paid. 

 TABLE 4100.7.T12 
  

 REQUIREMENTS FOR FINAL SURFACE CONDITION BONUS  
Number of Blocks 
with  
PrI  > 10 

Number of 
Individual 
Bumps/Dips 
>  8 mm 

Number of 
Segregated Areas 

Number of Surface 
Defects 

0 0 0 – 2 0 – 5 
 
4100.7.3     Maximum Pay Adjustment 
 
4100.7.3.1 The sum of the pay adjustments for each lot will not exceed the maximum pay adjustment.  The 

maximum pay adjustment will be calculated as follows: 

Maximum Pay  
Adjustment per Lot  

= Contract Unit Price per 
Tonne 

x Tonnes of Asphalt 
Concrete in Lot 
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APPENDIX B – Heritage Resource Screening 
  



Ministry of Parks, Culture and Sport 
     Heritage Conservation Branch 

    2nd Floor, 3211 Albert Street 
       Regina, Canada  S4S 5W6 

 
              Phone:  306.787.8157 

    Fax:  306.787.0069 
 

 Email: kim.weinbender@gov.sk.ca 
 

 
January 13, 2023 Our file: 22-1463 
 
 
Dustin Weiss  
WCE design inc. 
Agent for: Talon Capital Ltd./102035126 SASKATCHEWAN LTD. 
80 Emerald Ridge East 
WHITE CITY SK   S4L 0C3 
Phone: 306.540.8312  
Email: dustin.weiss@wcedesign.ca 
 
 
Dear Dustin Weiss:
 
RE: RM of Edenwold No. 163 - Multi-building Residential Development 

SE 22-17-18-W2M - Blk/Par BB-Plan 102138342 Ext. 0 (5.447 ha) 
HERITAGE RESOURCE REVIEW   

 
Thank you for submitting this project for heritage resource review.  
 
In determining the need for, and scope of, Heritage Resource Impact Assessment (HRIA) 
pursuant to s.63 of The Heritage Property Act, the following factors were considered: the 
presence of previously recorded heritage sites, the area's overall heritage resource 
potential, the extent of previous land disturbance, and the scope of new proposed land 
development. 

 
There is one known archaeological site (called EcNc-8) located in direct conflict with the 
proposed project. The site is over a large area, with notes about locals removing 100s of 
artifacts dating to all archaeological time periods since the 1930s. The project is also 
located on sandy soil so there is some potential for deeply buried archaeological sites. 
However, the parcel has been disturbed by cultivation and various urban development. 
Recent surveys in the region suggest that the majority of archaeological materials have 
been removed/extensively disturbed. Therefore, the potential for the project to impact 
intact, significant heritage sites is low and there are no heritage concerns with the project 
proceeding as planned.  
 
. . .2 

  



Dustin Weiss  
Page 2 
January 13, 2023 
 
 
Note: no additional heritage review is required for any revisions to the project 
layout/plans, provided they occur within the 2023 external boundary of Surface Parcel 
Number 20284880. Please include a copy of this clearance in applications to all other 
agencies involved in the approval process, to prove heritage clearance has been obtained 
and that further heritage review of the project is unnecessary.  
 
If you have any questions regarding this review, please do not hesitate to contact me. 
 
Sincerely, 
 

 
 
Kim Weinbender 
Archaeologist  
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APPENDIX C – Proposed Servicing Plans 
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Phase 1 Landscape Plan 
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APPENDIX L  
 
Public Engagement Summary 



Public Engagement Summary. 

Phone Calls (Inquiry requested a return call). 

1. Resident/Business Owner left a return call number and discussed how this 
development will bring people to the area and clean up an undeveloped parcel. She 
was for the development and was happy to hear of the potential to multiple housing 
options for the community. 
 

2. Landowner in the community left a return call back number. Discussed the 
development with him. He discussed the positives this development would bring to 
the community and was glad to see something happing with the vacant land. 

Email Questions and Responses. 

1. How many individual units are in each building?  
 
Response: There is as many as 60 units and the entire buildout is around 366 units. 
 

2. Are they rental units or privately owned units?  
 
Response: There will be a mix of both within the development. Phase 1 is to be 
rentals. 

 
3. Will the parking be ground level or underground? Would the families have two cars?   

 
Response: Parking is to be surface only. The RM requires 1.25 stalls per unit. Based 
on our preliminary parking plan we have more than this providing ample parking. 
 

4. Can you provide greater detail as to the road access, the walking paths in and out of 
the development?   
 
Response: Currently, the path shown on the concept plan is the detail we have. The 
plan is to have paved walking paths connecting both north and south of the 
development including internal walk paths within the development. 
 

5. Is there a time frame for completion of phase 1 and phase 2?  
 
Response: Phase 1 is to start construction this calendar year. 
 
 
 
 
 
 
 



6. Can you provide more detail on the ‘noise buffers’?  
 
Response: The RM requested a Noise Impact Study be provided due to the proximity 
to the Provincial Highway. This study is required at the permitting stage as opposed 
to the rezoning (current). Landscape buffers are required to mitigate noise and are 
described in section 4.44 of the Zoning Bylaw. The noise buffers will be accomplished 
be creating tree screening. Perimeter landscaping will be provided around the 
development and will utilize various tree types to help cut down the noise from 
adjacent uses and as well the highway. 
 

7. Do you have conceptual elevation drawings of the buildings and development 
including finalized landscaping?  
 
Response: We are currently in the design stage and don’t have detailed elevations 
yet. The landscaping has only been detailed as much as the provided concept plan. 
Currently, we are awaiting the re-zoning prior to moving forward. Elevations will be 
provided during the permitting stages of the development. 
 

8. Will the RM require a performance bond from the developer on the installation of the 
water, sewer, and any additional roads?    
 
Response: Yes, performance securities will be taken for water and sewer 
connections. The roadways are internal and therefore, no performance securities can 
be taken. 
 

9. Will light pollution be considered in this dense development?   
 
Response: All outdoor lighting must be in compliance with section 4.22 of the Zoning 
Bylaw to mitigate impacts on adjacent residents/landowners. The lighting design for 
the site will be completed by a professional engineer and dark sky principals will be 
implemented.  
 

10. What about the potential for increased volumes of traffic, is that a consideration?  
 
Response: Yes, the increased traffic has been considered. Internal traffic control will 
be included in the design along with any required traffic control in/out of the 
development. All jurisdictions will be engaged for review of the accesses and in the 
design phase to ensure negative impacts are mitigated. 
 
 
 
 
 
 
 



11. Will there be provision for controlling dust/dirt during construction when strong 
prevailing west and northwest winds occur?  
 
Response: The Development Agreement that is to be entered into between the 
developer and the RM at the permitting stage will outline the responsibilities of the 
Developer, which include limiting the disruption to adjacent residents and landowners. 
We will work with the RM to ensure the construction has as little impact as possible 
to the community. Dust control is one consideration as will erosion control be 
important. 

 
12. Who are the owners/principals of Greensview? The only name on any of the 

documentation sent out by the RM is "Greensview" which is obviously a 
tradename.  The "legal" name would probably be the same as the name on title and 
the name of the applicant for the zoning change.  Can you please elaborate.  
 
 Response: The owners are local individuals and are listed on ISC. The land is 
registered to the numbered company 102035126 SASKATCHEWAN LTD, which is 
the same as the ownership group. They consist of local investors.  

 
13. What traffic control measures (traffic signals, stop signs?) are proposed for Macleod 

Road/South Plains Road and Great Plains Road.?  
 
Response: McLeod Road is to have a stop sign for traffic control exiting the 
development. Currently, this project is for rezoning the land and the detailed design 
has not yet been completed. At minimum there will be a stop sign at each location. 
The requirements for each connection will be determined in conjunction with the 
Ministry of Highways for the service road and the RM for McLeod Rd. 

 
14. Eight multi-family 3-storey units. How many suites are in each unit? How many people 

in total would be occupying that site when fully developed.?  
 
Response: Currently, we are ranging from 20-60 units per building. As this is a re-
zoning and not a development/building application nothing has yet to be finalized. 
The estimated population for the development could be 400-800 residents.  
 
 
 
 
 
 
 
 
 

 



15. Are the drainage ponds being closed? Where does the water go if the drainage ponds 
are closed? There will be a lot of pavement and buildings.  Is there a drainage plan 
for this project?  I so where can I find the details of same? 
 
Response: As we are currently in the re-zoning phase of the parcel an engineered 
grading plan has not yet been completed. A pre-engineering report and an 
engineered drainage plan for the development must be completed and approved by 
the RM prior to receiving a development permit. These are currently ground fed water 
features from the golf course previously utilized for irrigation. The two on this 
development will be filled in and the pond within both properties will be altered for the 
development.  The stormwater management plan will be developed in the detailed 
design stage. Stormwater storage will still be required for the site, but it will need to 
be in separate locations from the existing ones. 
 

16. Who develops the storm management plan?  
 
Response: The stormwater management plan and detailed design will be produced 
by a professional engineer and approved by the RM of Edenwold within the 
development permit stage of the development.  

 
17. If these are primarily rental suits. I'm concerned about the increase in crime as a more 

transient population would be living there.  
 
Response: It is a common misconception that multi-family units increase crime. This 
development will provide a missing level of residential offerings to the Emerald Park 
area. There currently are no offerings for young families entering the housing market, 
young professionals, or homeowners that wish to downsize but remain in the 
community. This development would be giving those an opportunity to stay in this 
community and provide economic support to local businesses and either raise their 
families here or remain close to their families that already live in Emerald Park.  

 
18. You’re taking away our view of the sunset.  

 

Response: Please note the golf course will remain between these two developments 
and provide additional landscaping and a buffer from the existing industrial area.  

 


