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1.0 INTRODUCTION AND PROJECT DESCRIPTION 

Terraprobe was retained by the IBI Group to conduct an investigation of groundwater resources in the 

vicinity of the proposed reconstruction of Airport Road.   

The project entails the reconstruction of Airport Road from 0.6 km north of Mayfield Road to 1 km north 

of King Street.  The reconstruction involves the upgrading of the existing two lane roadway to a four lane 

roadway.   

The purpose of the hydrogeological study is to: 

 Evaluate the existing ground water conditions in the area of the proposed project; 

 Identify potential ground water impacts and mitigation measures related to the proposed 
construction measures; 

 Examine the ground water control requirements and the type of Permit required; 

 Carry out a door-to-door survey to assess the location of existing water supply wells that 
are in close proximity to the roadway corridor; 

 Provide recommendations as to the susceptibility of local supply wells to the construction 
works, and provide recommendations for a well monitoring program, prior to and during 
construction.   
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2.0 SCOPE OF WORK 

The following tasks were undertaken in order to address the requirements of the PTTW application: 

 Review of available background information.  A review of available geotechnical and 
hydrogeologic information for the site was conducted, including topographic mapping, 
geologic mapping, and results of previous subsurface investigations. 

 Review of Geotechnical Investigation.  A review of the subsurface investigation 
conducted for the project by Terraprobe in November 2012.  The investigation consisted 
of the drilling of 37 boreholes to depths ranging from 1.1 m to 11.1 m below existing 
grades.  Monitoring wells were installed at selected locations.  

 Completion of a Door-to-Door Well Survey.  A well survey was completed for all 
residences and businesses within 500 m of the project area.  The well survey was 
completed to assess private well locations and construction details and operating history 
for wells within the study area. 

 Ground Water Level Monitoring.  Monitoring wells were installed along the existing 
alignment of Airport Road as part of the subsurface investigation completed by 
Terraprobe.  Wells were installed to allow for the measurement of long term ground 
water levels. 

  Completion of Hydrogeologic Assessment.  A hydrogeologic assessment of the site was 
completed based on the observed site conditions.  Hydraulic conductivity of the soils at 
the site and the hydrogeologic function of the site and surrounding area were assessed 
based on the observed site conditions and results of the subsurface investigation. 
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3.0 DESCRIPTION OF SITE CONDITIONS 

3.1 Site Description and Location 

The project area consists of a 6.5 km section of Airport Road extending from 0.6 km north of Mayfield 

Road to 1 km north of King Street in the Region of Peel.  For the purposes of the hydrogeological 

investigation an area of 500 m surrounding the project area was considered, including a 500 m radius 

surrounding the intersections of Airport Road and King Street, and Airport Road and Old School Road 

and Healy Road as indicated on the attached Figure 2.  The project area lies within the Town of Caledon.  

The Hamlet of Sandhill is at the intersection of Airport Road and King Street, and the Hamlet of 

Tullamore is at the intersection of Airport Road and Mayfield Road.   

The area along Airport Road between Mayfield Road and King Street is currently rural, consisting 

predominately of detached homes and agricultural fields.  Large commercial developments are found 

beyond the southern extent of the study area. These developments are serviced with municipal sewer and 

water services.  It was reported by residents within the study area that properties along Airport Road to 

the north of Healey Road and Old School Road are serviced with municipal sewer and water services.  

Municipal servicing does not extend throughout the entire study area.  Residences along the northern 

portions of the study area utilize private servicing (including wells and septic tanks).  

Based on engineering drawings provided by the Region of Peel, a 300 mm diameter water main extends 

along Airport Road within the project area from Mayfield Road to approximately 1.5 km north of Old 

School Road (north of the residence at 13441 Airport Road).  A 600 mm diameter trunk sewer main also 

extends along Airport Road from Mayfield Road to north of King Street. 

In summary, the project involves widening of the existing two lane road to four lanes. Generally, the 

widening of the roadway will not involve significant excavations below the existing grade. Fill materials 

will be placed in some areas to in order to permit widening of the roadway or slightly alter the existing 

road grades.  

Significant excavation will be conducted only in the vicinity of the Salt Creek, where culvert 

replacements are proposed. In particular, there are three culvert box cover replacements that are proposed 

in the vicinity of Stations 1+100, 3+060, and 3+460 as shown on the accompanying Figure 1. Details of 

the dimensions and elevations of the proposed culvert sections are described in greater detail in Section 

3.6.1 to 3.6.3 of this report. 

3.2 Topography and Drainage 

The topography of the study area is gently rolling.  Ground elevations across the study area vary from 

approximately 275 m across northern sections of the site to elevations at 230 m across the southern extent 
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of the site.  Within the project area there are three culvert sections for the crossing of Salt Creek.  

Replacement of the three concrete culvert sections along Airport Road within the project area is proposed.   

Surface water runoff and drainage is directed to several small creeks crossing the site.  Salt Creek flows to 

the east towards the West Humber River located approximately 6 km east of the site.   

3.3 Site Geology and Hydrogeology 

The site is underlain primarily by Halton Till, an extensive glacial deposit of silt to silty clay with some 

sand, gravel, and boulders. The till deposits are underlain by shale bedrock of the Georgian Bay 

formation. The site is located about 3 km to the southeast of the Oak Ridges Moraine complex. Geologic 

mapping for the site and immediate vicinity is presented on the accompanying Figure 4. 

Ground water flow through till deposits are expected to be limited as a result of the low permeability of 

these deposits.  Due to low permeable soils present across the area it is expected that shallow ground 

water levels at the site will be within 1 to 2 m of ground surface.  Shallow ground water flow will 

generally follow topography and be directed toward surface water creeks crossing the study area. 

Significant ground water flow and discharge from the till deposits is not expected.  

Three cross-sections based on information contained with the MOE well records are attached showing 

subsurface geology along three segments of the study area.  Figure 5 shows sub-surface geology along 

Airport Road from 0.6 km north of Mayfield to 1 km north of King Street, Figure 6 provides the sub-

surface geology along King Street 500 m to the east and west of Airport Road and Figure 7 provides 

subsurface geology along Old School Road 500 m west of Airport Road and Healey Road 500 m east of 

Airport Road.  Well locations are shown on the attached Figure 3. 

An analysis of water well records obtained from the Ontario Ministry of the Environment (MOE) 

indicates that the thickness of till within the study area varies in depth from 10 m to 76 m (10 to 250 feet). 

A bedrock valley exists to the north of the study area approximately 1.2 km south of the intersection of 

Airport Road and King Street.  The bedrock valley crosses over the northern section of the study area and 

King Street.  Overburden deposits consist of clay till and isolated sand deposits.  Coarse grained 

sediments also exist at the bedrock/overburden contact.  Wells in the vicinity of the site are generally 

completed within coarse grained sediments or within the shale bedrock.  MOE well records for wells 

within the study area are provided on the attached Appendix A.   

A summary of the construction details of wells completed within the study area is provided in the table 

below: 
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Summary of Private Wells 
Total Number of Wells 63

Wells Completed in Bedrock 47 (75%) 

Wells Completed in Overburden 16 (25%) 

Well Type  

Drilled Well 42 (67%) 

Bored/Dug Well 20 (32%) 

No Data 1 (1%) 

Depth Ranges  

Less than 9 m (<30 ft) 4 (6%) 

10 m to 15 m (30 to 50 ft) 22 (35%) 

16 m to 21 m (50 to 70 ft) 17 (27%) 

22 m to 27 m (70 to 90 ft) 8 (13%) 

28 m to 33 m (90 to 110 ft) 3 (5%) 

Greater than 33 m (>110 ft) 9 (14%) 

Water Use  

Domestic/Stock 55 (88%) 

Public Supply 2 (3%) 

Commercial/Industrial 2 (3%) 

Not Used 3 (5%) 

Unknown 1 (1%) 

Water Quality  

Fresh 32 (51%) 

Salty 3 (5%) 

Unknown 28 (44%) 

Reported Pumping Rate  

Less than 19 Lpm (<5 GPM) 28 (44%) 

19 Lpm to 38 Lpm (5 to 10 GPM) 19 (31%) 

Greater than 38 Lpm (>10 GPM) 1 (1%) 

Unknown 15 (24%) 

In summary, wells within the overburden are generally large diameter bored wells completed to depths 

less than 70 feet.  Drilled wells are generally completed to depths greater than 50 feet into shale bedrock.  

Water quality is noted as fresh water. Saline water was encountered within some bedrock wells.  Wells 

are typically used for domestic purposes and generally have low yields of less than 38 Lpm (10 Gpm).  

3.4 Subsurface Investigation 

A subsurface investigation was completed by Terraprobe in November 2012.  The subsurface 

investigation included the drilling of 37 boreholes along the existing alignment of Airport Road, Old 
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School Road, Healey Road and King Street.  Boreholes were advanced through asphalt and granular road 

base sediments into the underlying soils to various depths from 1.1 m to 11.1 m.   Boreholes were also 

advanced in the vicinity of Creek crossings with Airport Road to investigate soil conditions for 

foundation works for culvert and bridge crossings and to investigate shallow ground water levels in the 

vicinity of these crossings.  Borehole locations are shown on the attached Figure 1.  Borehole logs and 

results of laboratory grain size analysis are provided attached in Appendix C. 

Boreholes completed within the roadway or gravel shoulder encountered granular base and sub-base followed 

by silty clay to clayey silt fill to depths between 0.3 to 1.7 m below grade followed by fill deposits.  Fill depth 

was generally less than 3.1 m and comprised of a heterogeneous mixture of sandy silt, clayey silt and silty clay 

with a trace of sand and gravel. 

Silty clay till was found in most boreholes underlying existing fill deposits and underneath the topsoil layer 

along the grassed ditches to the completed depths of boreholes.  Silt and sandy silt deposits were encountered 

in boreholes DC1 and DC2 and SC1 and SC2, in proximity to the middle and northern culvert sections 

respectively.  A shale and till complex was encountered in boreholes NB1 and NB2 in the vicinity of the 

southernmost culvert section along Airport Road at depths between 4.6 to 6.1 m below grade.  Shale bedrock 

was not encountered in completed boreholes. 

Boreholes completed along the alignment of King Street, Old School Road and Healey Road were observed to 

be dry and open upon completion.  Boreholes completed along Airport Road in the vicinity of Creek crossings 

encountered ground water.  Un-stabilized ground water within these completed boreholes was observed 

between 10.2 to 3.4 m below the existing ground surface.  Monitoring wells were established at one borehole 

location in the vicinity of each of the three culvert sections to determine stabilized ground water conditions.  

The table below summarizes the observed water level elevations:  

Summary of Monitoring Well Locations 
Monitoring 

Well Location 

Station Ground 

Elevation (masl)

Elevation 

of Creek 

Bed (m)

Well 

Depth 

(m) 

Ground Water Elevation (masl)

17-Dec-12 7-Jan-13

MW-NB2 1+100 240.5 236.4 11.0 236.8 236.8

MW-DC1 3+060 254.4 251.5 10.8 253.3 253.2

MW-SC1 3+460 257.4 254.1 10.8 255.3 255.0

Ground water levels in the vicinity of the culvert sections are expected at elevations similar, or slightly 

above, to the level of water within the creek.   

3.5 Results of Door-to-Door Well Survey 

A survey of local private wells was conducted in the area by Terraprobe staff in November 2012.  Homes 

and businesses within the study area were visited and a questionnaire was completed with the well owner 

where possible.  A total of 76 homes and businesses were visited, with questionnaires being completed for 
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9 local wells.  At residences where no one was available to complete a questionnaire a letter was left 

informing the resident about the survey and provided contact information so the resident could participate 

in the survey.  The well questionnaire and letter provided to residents and a summary of the results of the 

water well survey are provided in Appendix B. 

In general wells were reported to have adequate quantity and quality for residential purposes.  Residents 

reported that municipal water is supplied to residences within the project area from Mayfield Road to 

approximately 1.5 km north of Old School Road and along Healey Road immediately east of Airport Road.  

It was reported that some wells completed prior to municipal servicing were not decommissioned 

following connection to municipal servicing, but are no longer in use.  It is estimated that approximately 

40 of the residences included in the well survey are serviced with municipal servicing.   
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4.0 ASSESSMENT OF GROUND WATER CONTROL REQUIREMENTS 

Based on the subsurface conditions observed in the geotechnical investigation, measured shallow ground 

water levels in the vicinity of culvert sections and a review of background information, the potential 

ground water control requirements for construction of culvert extensions for each of the three existing 

culvert sections within the project area has been assessed. 

4.1 Summary of Site Conditions and Ground Water Features 

  In summary, the results of the site investigation and information review indicate the following: 

 The site is generally underlain by low to permeability glacial till materials. Locally, the glacial till 

may contain isolated sand lenses or pockets of more pervious material.  

 The stabilized ground water levels are generally within approximately 1 to 2 m of the ground 

surface.  

 The site is situated in an area which is partially serviced with municipal piped water obtained 

from Lake Ontario. Based on a review of well records on file with the Ministry of the 

Environment private residential wells are present within 200 m of each of the three tributary 

crossings.  Many wells within the project area were decommissioned following connection of 

residences to the municipal water main. 

 With the exception of the culvert crossings, the proposed widening will not result in any 

significant affect to ground water conditions. This is because the work generally does not involve 

significant excavations (with the exception of the culvert crossings).  

On the basis of the above, it is expected that excavations carried below the water table in the native soil 

materials will encounter only minor ground water seepage. Locally, zones of slightly greater seepage may 

be encountered within isolated zones or pockets of sandy material. Similarly, there may be ground water 

perched within the fill materials for the roadway as a result of the low permeability underlying native 

soils.  

It is expected that significant excavations will be carried below the water table only in the vicinity of the 

proposed culvert crossings. As noted previously, the soil types encountered in the vicinity of the culvert 

crossings generally consist of low permeability silt to clayey silt materials. 
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A summary of the boreholes completed in the vicinity of the creek crossing is provided in the Table 

below: 

Summary of Boreholes in Vicinity of Creek Crossings   

Borehole Location Station 
Overburden 

Type 
Depth (m) Water Level (m) 

Estimated Conductivity 

(m/s) 

North Tributary  

BH SC-1 3+460 Sandy Silt 10.8 2.1 
1x10-6 

BH SC-2 3+420 Sandy Silt 11.1 - 

Middle Tributary  

BH DC-1 3+060 
Sandy Silt to 

Sand and Silt 
10.8 1.1 

1x10-6 

BH DC-2 3+020 Sandy Silt 10.7 - 

South Tributary  

BH NB-1 1+140 Silty Clay 9.2 - 
1x10-7 

BH NB-2 1+100 Silty Clay 11.0 3.7 

 

4.2 Impact Analysis  

The elevations of the proposed culvert excavations, and measured ground water levels are summarized 
below: 

Culvert Section Proposed Base of 
Excavation 

Ground Water Elevations Draw-Down Required

North Culvert Section  253.1 m 255.3 m 2.2 m 

Culvert Section  250.2 m 253.3 m 3.1 m 

South Section  235.2 m 236.8 m 1.6 m 

  

Based on the above, the ground water elevation in the vicinity of the culvert must be lowered by 
approximately 1.6 to 3.1 m.  

The radius of influence expected from the ground water control will be limited, as the results of the low 
permeability of the materials. The maximum radius of influence will be less than 10 m.  

Similarly, ground water inflow to the excavations will be limited and is expected to be less than 
50,000 L/Day. It is noted that there may be localized higher flow rates within zones of the excavation, 
however, flow rates are expected to diminish significantly as ground water is removed.  

It is expected that the ground water control will generally be accomplished by pumping from filtered 
sumps in the base of the excavation. It will be necessary to divert surface flows from the excavation in 
order to prevent the accumulation of rainfall runoff and creek drainage.  
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4.3 Discharge of Ground Water 

Total ground water flow discharged from excavations is expected to be relatively low. Ground water 

discharge may be directed to overland flow and drainage or to the creek channel.  A plan should be 

developed to determine appropriate drainage pathways to prevent flooding and erosion.  In the case that 

groundwater seepage into excavations is discharged to surface water, ground water discharge should be 

visually clear of sediment.  Excavation sumps should be filtered to ensure that fines are not pumped in the 

ground water discharge system. The outlet should be checked frequently to ensure that the discharge 

water is not carrying fines.  Appropriate methods to control transport of silt in discharge water, such as 

straw bales or filter bags, should be fitted to the outlet of the discharge. 

4.4 Impact on Local Water Wells 

The expected radius of influence is less than 10 m.  Based on Regional servicing plans, a 300 mm 

diameter water main exists in the vicinity of each of the three culvert crossings along Airport Road.  

Many residences along the extent of the water main have generally connected to the municipal supply, 

and have either decommissioned private well(s) at their property or the well(s) are no longer in use.  

Wells along Airport Road, during the door-to-door well survey were reported to be completed to depths 

greater than 7.6 m (25 feet).  The radius of influence of is not expected to exceed 10 m surrounding 

proposed construction sites.  Residential water wells are not found within the anticipated radius of 

influence of dewatering works. 

4.5 Geotechnical Considerations 

Lowering of ground water levels during construction activities has the potential to create ground 

subsidence or settlement. The native glacial till overburden material at the site are generally non-plastic or 

of low plasticity. Soils are typically compact/hard in consistency. These materials are not subject to 

settlement as a result of lowering of ground water levels expected during the construction period. 

On this basis, there will be no ground settlement caused as a result of lowering of ground water levels.  

Ground water pumping activities have the potential to carry fines in the ground water discharge. Pumping 

of fines may cause loss of ground and impact on adjacent structures. It is imperative that all sumps or 

inlets be property filtered to prevent the pumping or movement of soil or fines into the ground water 

discharge. This must be inspected on a regular basis during any ground water pumping activities. 

The results of the study indicate that the construction works will not result in an adverse impact to 

existing wells in the area. Nonetheless, it is recommended that a pre-construction survey of local wells be 

conducted. In addition, a number of independent monitoring wells should be established adjacent to the 

road alignment to allow for independent monitoring of ground water levels prior to and following 
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construction. This information can be used to assess potential claims for water loss which may be related 

to the road widening and culvert construction.   

4.6 Requirements for Record Keeping 

Based on the results of the hydrogeologic investigation, it is expected there will be no significant impacts 
created by the dewatering activities. Nonetheless, it is important to maintain records to ensure that any 
unforeseen impacts are properly identified and that appropriate contingency measures can be 
implemented. The following record keeping measures are recommended: 

 The location and extent (depth and approximate dimensions) of all excavations on the site should 
be recorded on a daily basis. 

 The requirements for ground water control including volumes and duration of pumping from each 
excavation should be recorded on a daily basis.  

 Ground water discharge from ground water control systems should be inspected frequently to 
ensure they are not carrying fines. In the event that significant fines are noted in ground water 
discharge, then pumping should be stopped immediately, and proper control measures should be 
implemented to prevent movement of fines. An inspection should be conducted by a qualified 
geotechnical engineer to ensure that the movement of fines has not resulted in any potential 
impact to adjacent structures.  

 The location of all discharge areas and overland discharge routes should be noted on a daily basis. 
The routes should be inspected frequently to ensure that there is no erosion or damage caused as a 
result of discharge of pumped ground water. 
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October 24, 2012 File No. 13-12-2142
 Brampton Office

 
 
 
RE: PRIVATE WELL INVENTORY 
 ROAD WIDENING – AIRPORT ROAD  

FROM MAYFIELD ROAD TO NORTH OF KING STREET 
 TOWN OF CALEDON, ONTARIO 
 
 
Dear Resident/Property Owner: 

Terraprobe was retained by IBI Group to undertake a private well survey along Airport Road from 

Mayfield Road to King Street.  The well survey is to be completed as part of the background investigation 

to be completed for the widening of Airport Road from two lanes to four lanes from 1.0 km north of 

Mayfield road to 0.6 km north of King Street, including the hamlet of Sandhill.  The well survey is being 

conducted to identify residences and businesses utilizing private wells for water supply within 500 m of 

the project area. 

This letter has been left since there was no one available at the time of our visit.  The purpose of our visit 

is to conduct interviews with local residents and land owners in regards to water supply wells in operation 

along Airport Road between Mayfield Road and King Street.  The information we hope to obtain will 

include: 

1. The location of well(s) and septic bed, if known; 

2. The depth, diameter and construction details of the well(s); 

3. The pump type and depth, and any water treatment systems in use; 

4. Information regarding the past performance of the well(s) (i.e. water quality and yield). 

Although no one was available at the time of our visit, if you are interested in participating in the well 

survey and there is a particular time which suits your schedule, please contact Paul Raepple of Terraprobe 

at (905) 643-7560, or by email at praepple@terraprobe.ca.  Any questions you may have regarding the 

well survey can be answered at that time.  When calling please reverse the long distance charges and 

indicate to the receptionist you are calling in regards to the Airport Road well survey.  We will be 

available to call during business hours from Monday to Friday 8:30 am to 5:00 pm. 
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A copy of the completed questionnaire will be provided to you upon your request.  We anticipate that the 

well survey questions can be answered in a few minutes.  A well inspection can also be scheduled in 

which our technician will measure the depth and water level. 

We understand that your participation in this survey is voluntary; however your co-operation is greatly 

appreciated.  Thank you for your consideration of our private well inventory. 

Yours truly, 
Terraprobe Inc. 
 

 
 
Paul Raepple, B.Sc. 
 
 

 

 
 



APPENDIX B: SUMMARY OF DOOR‐TO‐DOOR WELL SURVEY
AIRPORT ROAD CLASS EA
PEEL REGION, ONTARIO

Address Name Well Type Depth Treatment Systems Well Use Well Demand Comments

KING STREET
6046 King Street No Response.

6051 King Street No Response.

6065 King Street No Response.

6071 King Street No Response.

5964 King Street No Response.

5968 King Street No Response.

5961 King Street No Response.

5958 King Street No Response.

5945 King Street Roberto Laterti Drilled Unknown UV filter, Softener Residential Two Residents Resident reports good water quality and quantity.

5937 King Street No Response.

OLD SCHOOL ROAD
5962 Old School Road No Response.

5893 Old School Road Stanley Fir Dug 7.6 m UV Filter, Softener Residential
Three 

Residents

Resident reported good water quality and 

quantity.  Water is reported to have high 

hardness.

5894 Old School Road Roxanne Perruzza Drilled Unknown
Softener, Iron 

Filters
Residential Four Residents

Resident states good water quality and quantity.  

Resident does not drink water due to softener and 

odour.  An old dug well is reported on the 

property no longer in use.

HEALEY ROAD
6094 Healey Road Joe Serwerynek Bored 15.2 m None used Lawn/car  Resident is supplied with municipal water.  Uses 

6055 Healey Road No Response.

6040 Healey Road No Response.

6028 Healey Road No Response.

6035 Healey Road No Response.

6045 Healey Road No Response.

AIRPORT ROAD
14210 Airport Road No Response.

14198 Airport Road No Response.

14057 Airport Road No Response.

14045 Airport Road No Response.

14001 Airport Road No Response.

Terraprobe Project 13‐12‐2142



APPENDIX B: SUMMARY OF DOOR‐TO‐DOOR WELL SURVEY
AIRPORT ROAD CLASS EA
PEEL REGION, ONTARIO

Address Name Well Type Depth Treatment Systems Well Use Well Demand Comments

13972 Airport Road Dino DiPucchio Drilled 24.4 m UV Filter, Softener Residential Five Residents

Resident reported a second bored well 11.6 m in 

depth at the property used as a cistern.  Drilled 

well is pumped into the bored well, which is 

pumped to the house.  Resident had 61 m well 

completed at property that did not encounter 

ground water.  Resident reports high iron and 

hardness.

13958 Airport Road No Response.

13949 Airport Road No Response.

13941 Airport Road No Response.

13940 Airport Road No Response.

13879 Airport Road No Response.

13869 Airport Road No Response.

13857 Airport Road No Response.

13845 Airport Road No Response.

13839 Airport Road No Response.

13819 Airport Road No Response.

13789 Airport Road No Response.

13759 Airport Road No Response.

13755 Airport Road No Response.

13726 Airport Road No Response.

13660 Airport Road No Response.

13598 Airport Road Marty Perrin Bored 18.3 m None used Residental Two Residents Resident report good water quality and quantity.

13571 Airport Road

13541 Airport Road

13531 Airport Road No Response.

13441 Airport Road
Municipal Water main extends to residnces to the 

south.  No Response.

13440 Airport Road No Response.

13432 Airport Road No Response.

13392 Airport Road No Response.

13380 Airport Road No Response.

13341 Airport Road Marion Brittan Bored Shallow None used Not Used
Resident is connected to municipal services.  Well 

was decommissioned by the Region.

Well supplies two residences, one rented by the 

owner.  A second 6 m dug well is also reported at 

the property not currently in use.

Tricia Snell Bored 27.4 m UV filter Residential
Four + 

Residents

Terraprobe Project 13‐12‐2142



APPENDIX B: SUMMARY OF DOOR‐TO‐DOOR WELL SURVEY
AIRPORT ROAD CLASS EA
PEEL REGION, ONTARIO

Address Name Well Type Depth Treatment Systems Well Use Well Demand Comments

13329 Airport Road David Little Bored 7.6 m None used Not Used
Resident is connected to municipal water.  Bored 

well on property is not in use.

13319 Airport Road No Response.

13309 Airport Road No Response.

13292 Airport Road No Response.

13291 Airport Road No Response.

13221 Airport Road No Response.

13213 Airport Road No Response.

13210 Airport Road No Response.

13198 Airport Road No Response.

13186 Airport Road No Response.

13123 Airport Road No Response.

13095 Airport Road No Response.

13013 Airport Road No Response.

12958 Airport Road No Response.

12926 Airport Road No Response.

12863 Airport Road No Response.

12620 Airport Road No Response.

12577 Airport Road No Response.

12542 Airport Road No Response.

12541 Airport Road No Response.

12484 Airport Road No Response.

12451 Airport Road No Response.

12439 Airport Road No Response.

12404 Airport Road No Response.

12394 Airport Road No Response.

12389 Airport Road No Response.

12366 Airport Road No Response.

Terraprobe Project 13‐12‐2142
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Borehole was dry and open upon
completion of drilling.
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Borehole was dry and open upon
completion of drilling.
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(GLACIAL TILL)
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Borehole was dry and open upon
completion of drilling.
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Borehole was dry and open upon
completion of drilling.
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Borehole was dry and open upon
completion of drilling.
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200mm  ASPHALTIC CONCRETE

200mm  GRANULAR BASE /
SUBBASE

FILL, sandy silt, some clay, trace gravel,
compact, greyish brown, moist

SILTY CLAY, some sand, trace gravel,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 4+100

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75
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150mm  TOPSOIL

FILL, silty clay, trace gravel, trace sand,
trace rootlets, soft, brown, moist

SILTY CLAY, trace gravel, trace sand,
hard, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 3+900

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR
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150mm  TOPSOIL

FILL, silty clay, some sand, trace gravel,
firm, dark brown, moist

SILTY CLAY, trace gravel, trace sand,
hard, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Date started :
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IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 3+700

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR
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220mm  ASPHALTIC CONCRETE

240mm  GRANULAR BASE /
SUBBASE

FILL, sand, some silt, trace gravel,
compact, brown, moist to wet

CLAYEY SILT, sandy, trace gravel, very
stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+200

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG 13
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November 26, 2012

1  of  1

Client :

Project :

Location :

li
b

ra
ry

: 
lib

ra
ry

 -
 t

er
ra

pr
ob

e 
gi

nt
.g

lb
  

re
p

o
rt

: 
te

rr
ap

ro
be

 s
oi

l l
og

  
fi

le
: 

11
-1

2-
20

96
 b

h 
lo

gs
.g

pj
Terraprobe

Penetration Test Values
(Blows / 0.3m)

10 20 30 40



SS

SS

SS

1

2A

2B

3

0.2

0.8

1.2

1.8

66

15

21

150mm  ASPHALTIC CONCRETE

550mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, trace sand, trace
gravel, stiff, dark brown, moist

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 2+900

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75
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150mm  TOPSOIL

(WEATHERED/DISTURBED)

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 2+700

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR

BOREHOLE LOG 15
11-12-2096

December 3, 2012
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150mm  TOPSOIL

(WEATHERED/DISTURBED)

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Sheet No. :
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Airport Road Class EA

Peel Region, Ontario

Station : 2+500

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR
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100mm

9
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245mm  ASPHALTIC CONCRETE

515mm  GRANULAR BASE /
SUBBASE

SILTY CLAY, trace sand, stiff to very
stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 2+300

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75
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150mm  TOPSOIL

(WEATHERED/DISTURBED)

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

.

Liquid
Limit

G
ra

ph
ic

 L
og

E
le

va
tio

n
 S

ca
le

(m
)

U
ns

ta
bi

liz
ed

W
at

er
 L

ev
el

T
yp

e

D
ep

th
 S

ca
le

 (
m

)

0

1

     Unconfined
     Pocket Penetrometer

     Field Vane
     Lab VaneN

um
be

r

Undrained Shear Strength (kPa)

40 80 120 160

Elev
Depth

(m)

SOIL PROFILE

GROUND SURFACE

SAMPLES

Plastic
Limit

    Dynamic Cone

H
ea

ds
pa

ce
V

ap
ou

r

 S
P

T
 'N

' V
al

ue

Description

In
st

ru
m

en
t

D
et

ai
ls

Moisture / Plasticity

10 20 30

PL LLMC

Natural
Water Content

GRAIN SIZE
DISTRIBUTION (%)

(MIT)

Lab Data
and

Comments

SAGR SI   CL

Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 2+100

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR

BOREHOLE LOG 18
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220mm  ASPHALTIC CONCRETE

380mm  GRANULAR BASE /
SUBBASE

SILTY CLAY, trace gravel, trace sand,
stiff to very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 1+900

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75
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150mm  TOPSOIL

(WEATHERED/DISTURBED)

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 1+700

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR
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200mm  ASPHALTIC CONCRETE

560mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, some sand, trace
gravel, stiff, dark brown, moist to wet

SILTY CLAY, trace gravel, trace sand,
stiff, brown, wet
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 1+500

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG 21
11-12-2096

November 26, 2012
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35mm  ASPHALTIC CONCRETE

235mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, some sand, trace
gravel, stiff, dark brown, moist

SILTY CLAY, trace gravel, trace sand,
firm, brown, moist
(GLACIAL TILL)

...at 1.5 m, becoming very stiff

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 1+300

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG 22
11-12-2096

November 27, 2012
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(WEATHERED/DISTURBED)

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

.

Liquid
Limit

G
ra

ph
ic

 L
og

E
le

va
tio

n
 S

ca
le

(m
)

U
ns

ta
bi

liz
ed

W
at

er
 L

ev
el

T
yp

e

D
ep

th
 S

ca
le

 (
m

)

0

1

     Unconfined
     Pocket Penetrometer

     Field Vane
     Lab VaneN

um
be

r

Undrained Shear Strength (kPa)

40 80 120 160

Elev
Depth

(m)

SOIL PROFILE

GROUND SURFACE

SAMPLES

Plastic
Limit

    Dynamic Cone

H
ea

ds
pa

ce
V

ap
ou

r

 S
P

T
 'N

' V
al

ue

Description

In
st

ru
m

en
t

D
et

ai
ls

Moisture / Plasticity

10 20 30

PL LLMC

Natural
Water Content

GRAIN SIZE
DISTRIBUTION (%)

(MIT)

Lab Data
and

Comments

SAGR SI   CL

Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 0+920

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR

BOREHOLE LOG 23
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December 3, 2012
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165mm  ASPHALTIC CONCRETE

595mm  GRANULAR BASE /
SUBBASE

SILTY CLAY, trace gravel, trace sand,
stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 0+700

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG 24
11-12-2096

November 26, 2012
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150mm  TOPSOIL

FILL, clayey silt, some sand, trace
gravel, soft, brown, moist

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 0+500

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR

BOREHOLE LOG 25
11-12-2096

December 3, 2012

1  of  1

Client :

Project :

Location :

li
b

ra
ry

: 
lib

ra
ry

 -
 t

er
ra

pr
ob

e 
gi

nt
.g

lb
  

re
p

o
rt

: 
te

rr
ap

ro
be

 s
oi

l l
og

  
fi

le
: 

11
-1

2-
20

96
 b

h 
lo

gs
.g

pj
Terraprobe

Penetration Test Values
(Blows / 0.3m)

10 20 30 40



SS

SS

1

2

0.2

1.8

150mm  TOPSOIL

FILL, clayey silt, some sand, trace
gravel, firm, brown to greyish brown,
moist

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Station : 0+300

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  PIONJAR

BOREHOLE LOG 26
11-12-2096

December 3, 2012
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215mm  ASPHALTIC CONCRETE

485mm  GRANULAR BASE /
SUBBASE

FILL, sand, some silt, trace gravel,
compact, brown, moist

SILTY CLAY, trace sand, very stiff,
brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 0+100

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG 27
11-12-2096

November 27, 2012
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100mm  TOPSOIL

(WEATHERED/DISTURBED)

SANDY SILT, trace to some gravel,
some clay, compact to dense, brown,
moist
(GLACIAL TILL)

SILT, trace to some clay, trace sand,
trace gravel, very dense, grey, moist

SAND AND SILT, some clay, some
gravel, very dense, grey, moist
(GLACIAL TILL)
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+060

Position : Elevation Datum :  Local

Rig type :  track-mounted

BOREHOLE LOG DC1
11-12-2096

November 30, 2012
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50 /
150mm

SAND AND SILT, some clay, some
gravel, very dense, grey, moist
(GLACIAL TILL) (continued)

END OF BOREHOLE

Unstabilized water level measured at
10.2m below grade; borehole caved to
10.3m below grade upon completion of
drilling.

WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Dec 17, 2012 1.1 97.4
Jan 7, 2013 1.2 97.3
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+060

Position : Elevation Datum :  Local

Rig type :  track-mounted

BOREHOLE LOG DC1
11-12-2096

November 30, 2012
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180mm  ASPHALTIC CONCRETE

1000mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, trace gravel, trace
sand, stiff, greyish brown, moist

SANDY SILT, some clay, trace gravel,
compact to dense, brown, moist
(GLACIAL TILL)

SILT, trace to some clay, very dense,
grey, moist
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Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+020

Position : Elevation Datum :  Local

Rig type :  CME 75

BOREHOLE LOG DC2
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November 28, 2012
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50 /
75mm

SILT, trace to some clay, very dense,
grey, moist (continued)

SANDY SILT, trace gravel, trace clay,
very dense, grey, moist
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
8.8m below grade; borehole caved to
10.7m below grade upon completion of
drilling.
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Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+020

Position : Elevation Datum :  Local

Rig type :  CME 75
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55mm  ASPHALTIC CONCRETE

395mm  GRANULAR BASE /
SUBBASE

SILTY CLAY, trace gravel, trace sand,
very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG HR1
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November 27, 2012
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480mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, trace to some sand,
trace gravel, stiff, dark brown, moist to
wet

SILTY CLAY, trace gravel, trace sand,
stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG KS1
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660mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, some sand, trace
gravel, stiff, dark brown, moist

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Peel Region, Ontario

Drilling Method :  Solid stem augers

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75

BOREHOLE LOG KS2
11-12-2096

November 27, 2012
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1500mm  GRANULAR BASE /
SUBBASE

FILL, clayey silt, trace gravel, trace
sand, trace organics, stiff, brown to dark
brown, moist

SILTY CLAY, some sand, trace gravel,
very stiff, grey, moist
(GLACIAL TILL)

Shale & till complex (georgian bay
formation)

END OF BOREHOLE

Unstabilized water level measured at
3.4m below grade; borehole caved to
5.8m below grade upon completion of
drilling.
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Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 1+140

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75
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FILL, clayey silt, trace to some sand,
trace gravel, firm to stiff, brown, moist

SILTY CLAY, some sand, trace gravel,
hard, brown, moist
(GLACIAL TILL)

Shale & till complex (georgian bay
formation)
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Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 1+100

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  track-mounted

BOREHOLE LOG NB2
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229.5
11.0

100 /
125mm

100 /
25mm

Shale & till complex (georgian bay
formation) (continued)

END OF BOREHOLE

Unstabilized water level measured at
5.5m below grade; borehole caved to
8.2m below grade upon completion of
drilling.

WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Jan 7, 2013 3.7 236.8
Dec 17, 2013 3.7 236.8
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Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 1+100

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  track-mounted
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35mm  ASPHALTIC CONCRETE

565mm  GRANULAR BASE /
SUBBASE

SILTY CLAY, trace gravel, trace sand,
stiff to very stiff, brown, moist
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers

Position : Elevation Datum :  Geodetic (NAD83)

Rig type :  CME 75
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300mm  GRANULAR BASE /
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FILL, sand, some silt, trace gravel,
loose to compact, brown, moist

SANDY SILT, some clay, trace gravel,
compact, brown, moist
(GLACIAL TILL)

SILT, trace to some clay, very dense,
grey, moist
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Project No.:

Date started :

Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+460

Position : Elevation Datum :  Local

Rig type :  CME 75

BOREHOLE LOG SC1
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November 28, 2012
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SS1089.7
10.8

50 /
150mm

SILT, trace to some clay, very dense,
grey, moist (continued)

END OF BOREHOLE

Borehole was dry and caved to 2.5m
below grade upon completion of drilling.

WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Dec 17, 2012 2.1 98.4
Jan 7, 2013 2.4 98.1
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Sheet No. :

IBI Group

Airport Road Class EA

Peel Region, Ontario

Drilling Method :  Solid stem augers Station : 3+460

Position : Elevation Datum :  Local

Rig type :  CME 75
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1. Introduction 
 
The Region of Peel has initiated a Schedule C Class Environmental Assessment in regards to proposed 
improvements along Airport road, extending from 1.0km north of Mayfield Road to 0.6km north of King Street 
within the Town of Caledon.  In support of the EA Study for these road works, a geomorphic assessment of 
associated watercourse crossings was undertaken.  Three watercourse crossings were investigated within the 
study corridor and include a low-order tributary of the West Humber River and the main branch of Salt Creek, 
which traverses Airport Road twice. 
 
PARISH Geomorphic Ltd. has been retained by IBI Group to provide geomorphic support regarding the 
watercourse crossings.  This report includes a desktop review of the subject crossings and a field investigation 
of the current geomorphic conditions.  In order to determine whether a proposed crossing structure is suitable 
from a geomorphic perspective, watercourse crossings are typically evaluated according to a risk-based 
approach.  This approach collectively reviews geomorphic conditions within vicinity of a crossing and identifies 
risks associated with the selected placement, sizing, and structure type.  In order to achieve this, the following 
tasks were undertaken: 
 

 Collect and review any pertinent background information, such as topographic mapping, historic aerial 
photographs, and any previous reports that would pertain to the channel/road crossing. 

 Use available mapping to confirm channel reach boundaries. 

 Where possible, complete channel migration analyses in order to determine 25-year erosion rates. 

 Delineate the meander belt on a reach basis in the vicinity of the subject development using available 
mapping and air photos. 

 Complete field reconnaissance to confirm existing geomorphic conditions, document any evidence of 
active erosion, and confirm appropriateness of the desktop results. 

 Assess risk of proposed crossings related to channel migration, flooding, and other factors. 
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Study Area 
 

The three crossings assessed include the most significant watercourses that traverse Airport Road.  Additional 
minor culverts were identified; however these crossings were associated with insignificant drainage features 
with undefined channel dimensions.   The existing structures that accommodate Salt Creek and the West 
Humber Tributary, include from north to south: Salt Creek Culvert, Deans Culvert, and Norris Bridge.   Salt 
Creek Culvert and Deans Culvert are north of Mayfield road, approximately 820m and 420m, respectively.  
Norris Bridge is further south and is located 1600m north of Old School/Healy Road.  Land use surrounding 
both watercourses is predominantly agricultural/scrub meadow.  The culvert locations are displayed in Figure 
1.1.    

 

 

Figure 1.1: Study area and location of proposed pedestrian crossings and overlook structures 

 

 

 

 

 



 
 
 
 
 
 

Airport Road Class EA – Geomorphic Assessment (Ref: 01-12-67/01) 3 

2. Background Review 
 
A background review was undertaken to gather information regarding Salt Creek, the West Humber Tributary 
and the surrounding study area.  Reviewed data included previous reports and mapping resources, including 
information concerning physiography and surficial geology.  A general understanding of the underlying geology 
provides insight into channel form.  Geology influences channel geometry, rates of migration, and defines the 
quantity and type of channel sediments. 
 
The entire study area is covered by a single physiographic region, while the surficial geology is comprised of 
two material types.  This physiographic region is identified as the South Slope, which consists of shallow shale 
and till plains which slope gently in a southeast direction towards Lake Ontario.  It generally displays moderate 
topography comprised of low-relief drumlins and moraines (Chapman & Putnam, 1984).  Surficial geology 
includes both till and modern alluvial deposits, the latter of which is associated with the major watercourses in 
the study area (Ontario Geological Survey).  These alluvial deposits generally consist of clay, silt, sand, gravel 
and organics.  These surficial geology regions within the study area can be viewed in Figure 2.       
 

 
Figure 2: Surficial geology regions within the study area (Ontario Geological Survey) 
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3. Reach Delineation 
 
The characteristics of the flow or channel materials can change along a creek or stream.  In order to account for 
these changes, channels are separated into reaches – normally several hundred meters to several kilometers 
in length.  A reach displays similarity with respect to its physical characteristics, such as channel form, function, 
and valley setting.  Delineation of a reach considers sinuosity, gradient, hydrology, local geology, degree of 
valley confinement, and vegetative control using methods outlined in PARISH Geomorphic Ltd. (2001).   
 
A total of three reaches relevant to the crossings were delineated for the study area.  As geologic influences 
were consistent throughout, they were delimited primarily based on land-use and hydrologic controls.  Salt 
Creek was divided into two reaches, with Reach SC-2 covering the Salt Creek Culvert and Reach SC-1 
covering Deans Culvert.  Reach SC-2 extends approximately 445m and was delineated based on riparian 
vegetation and degree of channel alteration.  Just downstream, SC-1 was based on drainage inputs at both the 
upstream and downstream limits.  Reach WH-3 of the West Humber Tributary passes the Norris Bridge.  Reach 
WH-3 was also influenced by channel alterations; a change in planform governs the upstream limit, while the 
downstream limit coincides with a backwatered agricultural lane crossing (Figure 3).  
 

  
Figure 3:  Reach delineation for Salt Creek and the West Humber Tributary at the three major watercourse 
crossings along Airport Road. 

 
 
 
 
 
 
 
 

4. Historical Assessment 
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A review of past conditions is typically carried out in order to document changes in land use and channel form 
over time.  Historic aerial images from 1954 and 1978 were reviewed and compared to more recent imagery for 
both Salt Creek and the West Humber Tributary (Figures 4.1 and 4.2).  A historic planform overlay for both 
watercourse revealed that most major changes were due to alterations through realignment and channelization 
likely related to the surrounding agricultural practices.  Most changes are apparent between 1954 and 1978, 
where both channels display a high degree of straightening and Salt Creek accommodates a series of on-line 
ponds.  Following 1978, changes in channel form appear minimal.  In terms of land use, changes were also 
limited throughout the reviewed record.  Surrounding land use has remained agricultural and 
construction/development is fairly insignificant.      
 

  
 

 
Figure 4.1:  Historical planform overlay for study section of Salt Creek. 
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Figure 4.2:  Historical planform overlay for study section of West Humber Tributary. 
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5.  Existing Conditions 
 
In order to confirm existing geomorphic conditions, document any evidence of active erosion and enable 
verification of meander belt width delineation, a field investigation of the delineated reaches on Salt Creek and 
the West Humber Tributary was carried out.  Reaches SC-2, SC-1, and WH-3 were investigated on June 19, 
2013.  A photographic record of existing conditions during each site investigation is provided in Appendix A.   
 
Rapid Geomorphic Assessment 
 
The Rapid Geomorphic Assessment (RGA) was designed by the Ontario Ministry of Environment (1999) to 
assess reaches in rural and urban channels. This qualitative technique documents indicators of channel 
instability.  Observations are quantified using an index that identifies channel sensitivity based on the presence 
or absence of evidence of aggradation, degradation, channel widening, and planimetric adjustment.  Examples 
of these include the presence of bar forms, exposed infrastructure, head cutting due to knick point migration, 
fallen or leaning trees and exposed tree roots, channel scour along the bank toe, transition of the channel from 
single thread to multiple thread, and cut-off channels.  Overall, the index produces values that indicate whether 
the channel is stable/in regime (score ≤0.20), stressed/transitional (score 0.21-0.40), or adjusting (score ≥0.40) 
(Table 5.1).   
 
Table 5.1: RGA Classification 

Factor Value Classification Interpretation 

≤0.20 
In Regime or Stable 
(Least Sensitive) 

The channel morphology is within a range of variance for streams of similar 
hydrographic characteristics – evidence of instability is isolated or associated with 
normal river meander propagation processes 

0.21-0.40 
Transitional or 
Stressed (Moderately 
Sensitive) 

Channel morphology is within the range of variance for streams of similar hydrographic 
characteristics but the evidence of instability is frequent 

≥0.41 
In Adjustment (Most 
Sensitive) 

Channel morphology is not within the range of variance and evidence of instability is 
wide spread 

 
Rapid Stream Assessment Technique 
 
The Rapid Stream Assessment Technique (RSAT) was developed by John Galli at the Metropolitan 
Washington Council of Governments (Galli, 1996). The RSAT provides a more qualitative and broader 
assessment of the overall health and functions of a reach. This system integrates visual estimates of channel 
conditions and numerical scoring of stream parameters using six categories: channel stability, erosion and 
deposition, in-stream habitat, water quality, riparian conditions, and biological indicators. 
 
Once a condition has been assigned a score, these scores are totaled to produce an overall rating that is based 
on a 50 point scoring system, divided into three classes: low (<20), moderate (20-35), and high (>35). 
 
While the RSAT does score streams from a more biological and water quality perspective than the RGA, this 
information is also of relevance within a geomorphic context. This is based on the fundamental notion that, in 
general, the types of physical features that generate good fish habitat tend to represent good geomorphology 
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as well (i.e., fish prefer a variety of physical conditions – pools provide resting areas while riffles provide feeding 
areas and contribute oxygen to the water – good riparian conditions provide shade and food – woody debris 
and overhanging banks provide shade).  Additionally, the RSAT approach includes semi-quantitative measures 
of bankfull dimensions, type of substrate, vegetative cover, and channel disturbance. 
 
5.1.1 Reach SC-2 
 
Reach SC-2 extends approximately 445m through agricultural lands and displays an altered planform.  The 
channelized watercourse has limited sinuosity and receives additional roadside drainage prior to crossing 
Airport Road.  Channel dimensions were variable due to dense channel vegetation which was primarily 
comprised of stands of Kentucky Blue Joint grass with some cattails.  The channel was generally small, with 
bankfull widths ranging from 1.0 to 2.0m and a bankfull depth of 0.4m (Table 5.2).  The reach displayed a 
moderate gradient with undefined pool-riffle sequencing.  Bed material was comprised of a mix of silt clay and 
sands.  Within vicinity of the crossing, the channel bed was lined with riverstone/rip rap measuring 5 to 10cm.  
Armoring of the channel bed continued within the crossing structure, which was lined with larger rip rap 
measuring 10 to 30cm.  
 
The RGA resulted in a low-transitional score of 0.22, while the RSAT suggested a moderate degree of 
ecological health (Tables 5.3 and 5.4).  The dominant geomorphic processes included widening and 
planimetric adjustment due to observed indicators that are characteristic of channels that are low-order, semi-
confined and heavily vegetated.  Widening was observed through steep angles through most of the reach and 
an extensive length of basal scour, while planimetric adjustment was evidenced by means of chute formation 
and a transition from a single thread to multiple channels.           
 
5.1.2 Reach SC-1 
 
Rapid assessment results for Reach SC-1 indicated that bankfull widths ranged from 1.5-2.0m in width and 0.6-
0.8m in depth (Table 5.2).  The channel was fairly confined and remained heavily vegetated, primarily by tall 
grasses.  Conditions were similar to upstream reach SC-2, with the exception of exposed clay till observed 
along sections of the channel bed and various sections of localized widening or on-line ponds.  Gradient was 
again moderate and the channel displayed some defined pool-riffle sequencing.  Substrate at pools generally 
consisted of exposed clay till, while riffle features were comprised of gravel and sands with small cobbles 
measuring 5-10cm.  The channel became considerably wider and deeper upstream of the crossing and 
regained some form just downstream of Airport Road, where it continued to flow through on-line, linear ponds. 

RGA results identified the channel as being transitional (stability index of 0.272), while the RSAT resulted in a 
moderate degree of ecological health (Tables 5.3 and 5.4).  Widening was observed as the predominant 
geomorphic process; however some evidence of degradation and planimetric adjustment were also noted.  
Indicators of widening included occurrence of large organic debris, steep bank angles, and an extensive length 
of basal scour.  

5.1.3 Reach WH-3 
 
Reach WH-3 was also likely altered due to agricultural purposes and displays some distorted bankfull 
dimensions.  The upstream portion of the reach is considerably wide and transitions to a grassed channel with 
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bankfull widths and depths of approximately 2.0 and 1.0m, respectively (Table 5.2).  Downstream of Airport 
Road, the watercourse becomes confined and transitions to a multiple thread channel.  Riffle and pool features 
were generally unpronounced but did display differences in sediment composition.  Fine gravel was observed at 
pool features and gravel with sands and small cobbles (5-10cm) at riffles.  Substrate within the culvert was 
constructed and measured 20-40cm.  The reach ended at a double CSP agricultural lane crossing, which 
coincided with a significant increase in channel width.   
 
The RGA results suggest the channel is in a transitional state, with a score of 0.300.  Planimetric form 
adjustment emerged as the primary geomorphic process and was observed through formation of chutes, 
multiple thread channel, and island formation.  Overall, the reach displayed a moderate degree of ecological 
health (Tables 5.3 and 5.4).  
 

Table 5.2: Summary of observed channel conditions along Silver Creek and Tributaries within Hungry Hollow. 

Reach 
Bankfull Dimensions (m) 

Gradient 
Substrate 

Width Depth Pool Riffle 

SC-2 1.0-2.0 0.4 Moderate cl - ms cl - ms 

SC-1 1.5-2.0 0.6-0.8 Moderate clay till 
gravel w/ sands, 5-

10cm 

WH-3 2.0-6.0 0.7-1.2 Low - moderate fine gravel 
gravel w/ sands, 5-

10cm 

 
 
Table 5.3:  Summary of RGA scores for Silver Creek and Tributaries within Hungry Hollow. 

RGA SUMMARY 

 
Reach 

Factor Value  
Stability 

Index 

 
Condition Aggradation Degradation Widening Planimetric 

Adjustment 

SC-2 0.143 0.167 0.286 0.286 0.220 Transitional 

SC-1 0.143 0.286 0.375 0.286 0.272 Transitional 

WH-3 0.111 0.286 0.375 0.429 0.300 Transitional 

 
 

Table 5.4: Summary of RSAT results for Silver Creek and Tributaries within Hungry Hollow. 
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6. Meander Belt Width Delineation 
 
Streams and rivers are dynamic features that change their configuration and position within a floodplain by 
means of meander evolution, development, and migration processes.  When meanders change shape and 
position, the associated erosion and deposition that enable these changes to occur can cause loss or damage 
to private property and infrastructure.  For this reason, when development or other activities are contemplated 
near a watercourse, it is desirable to designate a corridor that is intended to contain all of the natural meander 
and migration tendencies of the channel.  Outside of this corridor, it is assumed that private property and 
structures will be safe from the erosion potential of the watercourse.  The space that a meandering watercourse 
occupies on its floodplain, within which all associated natural channel processes occur, is commonly referred to 
as the meander belt. 
 
The Belt Width Delineation Procedure is applicable to a range of systems and follows a process-based 
methodology for determining the meander belt width based on background information, historic data (including 
aerial photography), degree of valley confinement and channel planform (Parish Geomorphic Ltd., 2004).   
 
Preliminary Meander Belt Width 
 
Based on available mapping and digital aerial images, preliminary belt widths were delineated for each study 
reach.  A meander belt width is typically identified by drawing lines parallel to the governing outermost 
meanders of the existing channel planform and following the meander axis, which was applied to reaches SC-1 
and WH-3.  Due to the altered planform of reach SC-2, the preliminary width for reach SC-1 was used as a 
surrogate.  Reach SC-1 displayed a more natural meandering planform and is located just downstream.  The 
preliminary widths for reaches SC-1 and WH-3 were governed by meander amplitude and measure 32.0 and 
34.0m, respectively.  The preliminary width of 32.0m was then applied to reach SC-2.  Prelminary widths can be 
viewed in Figures 6.1, 6.2 and 6.3 and are summarized in Table 6.1. 
 
Factor of Safety 
 
From a geomorphic perspective, the 25 or 100-year migration rate typically represents the factor of safety to be 
applied to either side of the meander belt width in order to account for bank erosion and channel migration over 
time.  However, due to the scale of the tributaries, high degree of vegetative cover, and high degree of channel 
alteration, migration rates representative of each reach could not be accurately quantified.  In lieu of applying 
the erosion rate, a setback representing 10% of the preliminary meander belt width was applied to either side of 
the channel for each reach.  The setback for reaches SC-2 and SC-1 measures 3.2m, while that of reach WH-3 
measures 3.4m and is applied to either side of the channel. Setbacks and final meander belt widths for each 
reach can be viewed in Figures 6.1, 6.2  and 6.3 and are summarized within Table 6.1.  
 

Table 6.1:  Meander Belt Widths for Silver Creek and Tributaries within Hungry Hollow. 

Meander Belt Width Delineation 

Reach SC-2 SC-1 WH-3 

Preliminary Belt Width (m) 32.0 32.0 34.0 
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Erosion Setback (m) 3.2 3.2 3.4 
Final Belt Width (m) 38.4 38.4 40.8 

 
 

 
Figure 6.1:  Delineation of preliminary meander belt width and factor of safety applied to Salt Creek reach SC-2.  
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Figure 6.2:  Delineation of preliminary meander belt width and factor of safety applied to Salt Creek reach SC-1.  

 

 
Figure 6.3:  Delineation of preliminary meander belt width and factor of safety applied to West Humber Tributary 
reach WH-3. 
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7. Geomorphic Crossing Assessment 
 
To provide insight towards structure sizing for watercourse crossings, a risk-based procedure is typically 
applied.  This procedure takes into account six main parameters, including channel size, valley setting, 
meander belt width, meander amplitude, channel stability and the 100-year migration rate.  All of these risk 
factors encompass a wide range of data sources at a variety of spatial and temporal sales in order to evaluate 
and determine whether a crossing structure size is appropriate from a geomorphic perspective.  Each risk factor 
is described below, while Table 7 presents the resulting data specific to the study site. 
 

 Channel Size: The potential for lateral channel movement and erosion tends to increase with stream 
size.  Headwater stream tend to exhibit low rates of lateral migration due to the stabilizing influence of 
vegetation on the channel bed and banks.  Erosive forces in larger watercourses tend to exceed the 
stabilizing properties of vegetation and result in higher migration rates. 

 
 Valley Setting:  Watercourses with wide, flat floodplains and low valley and channel slopes tend to 

migrate laterally across the floodplain over time.  Watercourses that are confined in narrow, well drained 
valleys are less likely to erode laterally but are more susceptible to down-cutting and channel widening, 
particularly where there are changes in upstream land use.  Typically the classification of the valley will 
fall into one of three categories: confined, partially confined, and unconfined. 

 
 Meander Belt Width:  The meander belt width represents the maximum expression of the meander 

pattern within a channel reach.  Therefore, this width/corridor covers the lateral area that the channel 
could potentially occupy over time.  This value has been used by regulatory agencies for corridor 
delineation associated with natural hazards and the meander belt width is typically of a similar dimension 
to the regulatory floodplain.  The use of the meander belt width of structure sizing has been established 
as a criterion by some regulatory agencies and certainly represents a very conservative approach 

 
 Meander Amplitude: The meander amplitude and wavelength are important parameters to ensure that 

channel processes and functions can be maintained within the crossing.  For the purposes of this 
protocol, the meander amplitude of the watercourse would be measured in vicinity of the crossing and 
used as a guide to determine the relative risk to the structure.  The number of meander wavelengths to 
be considered is both dependent on the scale of the watercourse and the degree of valley confinement. 

 
 Rapid Geomorphic Assessment (RGA) Score:  An RGA score is essentially a measure of the stability of 

the channel.  Channels that are unstable tend to be actively adjusting and thus are sensitive to the 
possible effects of the proposed crossing.  Accordingly, there is more risk associated with unstable 
channels.  While the actual RGA score will be reported, there are three levels of stability: 0-0.20 is stable; 
0.21-0.40 is moderately stable; >0.40 is unstable. 

 
 100-year Migration Rates:  Using historical aerial photographs, migration rates may be quantified (where 

possible) for each crossing location.  A higher migration rate indicates a more unstable system and 
higher geomorphic risk.  Ideally, watercourse crossing structures should be aligned perpendicular to and 
centered on a straight section of channel, or at an appropriate skew that would not affect channel 
processes.  In terms of sizing, the structure would ideally span the meander belt width in order to 
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accommodate the downstream migration of meander features.  In many cases, however, the costs 
prohibit such structure sizes.  From a geomorphic perspective, larger structures are favored to minimize 
the long-term risk and maintenance associated with natural channel adjustment. 

 
Table 7: Summary of risk assessment parameters for Airport Road crossings of Salt Crk and West Humber Trib 

Reach 
Bankfull 

Width 
(m) 

Valley Setting 
Meander Belt 

Width (m) 
Meander 

Amplitude (m) 
RGA stability 

index 
100-year Migration 

Rate (m/yr) 

SC-2 1.0-2.0 Semi-confined 38.4 N/A* 0.220 N/A 

SC-1 1.5-2.0 Semi-confined 38.4 8.0 0.272 N/A 

WH-3 2.0-6.0 Semi-confined 40.8 17.0 0.300 N/A 
*Meander amplitude not applicable: the proposed infrastructure is located along a straight section of channel planform, with no 
sizeable upstream meander features. 

 
The potential risk associated with the Airport Road crossings would typically be attributed to the dense channel 
vegetation and tendency for planimetric adjustment via the formation of multiple thread channels.  However, 
each site displays localized widening upstream of each crossing which backwaters flow and reduces erosion 
potential.  Risk due to geomorphic processes is also minimal due to the small scale of both Salt Creek and the 
West Humber Tributary.  Currently, each of the existing culverts is large enough to accommodate the 
geomorphic form and function of each respective watercourse.  The Salt Creek Culvert, Deans Culvert and 
Norris Bridge displayed opening widths of approximately 7.0, 6.0, and 10.0m, respectively; however, none of 
the observed watercourses maintain their channel form through these crossing structures.  Each of the 
channels loses definition at the crossings and result in pooling and wetted widths that maximize the width of 
each culvert.  The existing structures therefore provide adequate capacity, but result in issues regarding 
sediment transport and fish passage.  The Salt Creek Culvert and Norris Bridge displayed some aggradation 
and would likely become fish barriers during low-flow periods.  Deposition of fine materials was also observed 
at Deans Culvert; however, fish passage would not be a concern due to the considerable depths at this 
location.      
 
 
 
 
 
 
 

8. Conclusions & Recommendations 
 
A meander belt width and crossing risk assessment was undertaken for sections of Salt Creek and a West 
Humber Tributary within the vicinity of proposed roadway improvements to Airport Road in Caledon, ON.  The 
purpose of this report was to establish the hazard limits and review the associated crossing structures from a 
geomorphic perspective.  This study included a range of desktop analyses to characterize the geomorphic 
conditions, which was then supported by a field evaluation that confirmed existing conditions.   
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Based on a review of available mapping and aerial images, a single reach was delineated in the vicinity of each 
of the three major watercourse crossings indentified within the Airport Road EA study limits.  These reaches 
were based primarily on land-use and hydrologic controls.  A preliminary belt width was governed by the lateral 
extent of the meander form and was determined to be 32.0m for reach SC-1 and 34.0m for reach WH-3.  The 
32.0m preliminary width was subsequently utilized as a surrogate measurement for upstream reach SC-2 due 
to its altered planform.  A factor of safety representing 10% of the preliminary belt widths was then applied to 
either side of the channel, resulting in final widths of 38.4m (SC-2 and SC-1) and 40.8m (WH-3).  The belt 
widths were then reviewed collectively with other risk factors to determine whether the existing crossing 
structures are appropriate sizes to accommodate the respective geomorphic conditions.   
 
Much of the liability surrounding both the Salt Creek and West Humber Tributary crossings is due to dense 
vegetation and inclination towards planimetric adjustment.  This risk is generally negated, however, due to the 
small size of the watercourses and high degree of channel alterations.  Each displayed localized widening and 
loss of channel form at each of the crossing locations, resulting in pooling and wetted widths that occupy the 
extent of the structures.  While larger structures are always favorable from a geomorphic perspective, the 
existing openings would likely support the long term form and function of each watercourse and limit risk to 
proposed infrastructure, provided that the channel form is restored at each site.  Rather than increasing the 
structure width at each site, geomorphic function would benefit from improvements to the channel form.  This 
can be achieved through installation of material within the culverts to define the channels and would mitigate 
both fish passage and sediment transport issues. 
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