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Hydrogeological Assessment Report 











DRFT



























































































 

  

  
  

   
   

  
  

   
 

   

      

  

     

      

  

   

 

 

                  
                  

   

 

 

 

  

    

   

 

 

   

 

 

 

 

    
 

   

     

   

      

     

    

  

   

   

  

    

      

      

 

   

  
 

  
       

   
       

    
       
   
      
   

   

       
 

 

 

 

 

 

 

 

 

 

 

    

 
 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

 

          
                   

                  
    

            

      

    

 

 

    

      

 

 

 

  

 

 

  

  

 

 

 

  

 

5.0 

10.0 

LOG OF DRILLING OPERATIONS 
RJB9 

1 of 1Page 

Client: North Markham Landowners Group 

Project No.: PTN14385.0 

Drilling Co.: Lantech Drilling Services Inc. 

Drilling Method: Hollow Stem Auger 

Project Name: North Markham 

Location: Markham 

Date Started: 6/5/2008 

Date Completed: 6/5/2008 

Logged by: D. Weir 

Ground (m amsl): 220.00 

Static Water Level (m amsl): 213.82 

Sand Pack (m amsl): 214.21 - 212.38 

SAMPLE 

N
um

. 

T
yp

e 

In
t. 

N
.V

al
. Depth 

Scale 

(ft) (m) 

1 SS 11 

2 SS 18 

TOPSOIL silty sand, trace clay, trace rootlets, 
brown, moist, compact 
SILTY SAND, trace gravel, trace clay, trace 
rootlets, brown, moist, compact 
SILTY SAND TILL, some clay, trace gravel, 
brown, moist, compact 
SILTY SAND, trace gravel, brown, oxidized, 
moist, very dense 

- wet at 6.10 m 

SAND, trace silt, brown, oxidized, wet, very 
dense 

0.61 

1.37 

2.13 

6.71 

219.39 

218.63 

217.87 

213.29 

211.77 

Stratigraphic Description 

220.00 Surface Elevation (m): 

Elev. 
Depth P

lo
t 

(m) 

S
tr

a
t. 

8.23 

Depth 
Scale 

(ft) (m) 

1.0 

2.0 
3 17 SS 

4 SS 98/20cm 

bentonite seal 
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L
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T
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T
 5

/2
5

/0
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3.0 

4.0 

15.0 

5.0 

6.0 
20.0 

5 SS 50/3cm 

6 

7 

8 

SS 

SS 

SS 

50/10cm 

15.0 

50/5cm 

50/3cm 

20.0 

4.0 

5.0 

6.0 

9 SS 50/5cm 

silica sand pack 

25.0 25.0 7.62 

11 50/5cm SS 8.0 8.0 

10 SS 50/8cm 
7.0 

Prepared By: J.Shaw Checked By: J. Thompson Date Prepared: 11/5/2008 
This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information suitable for a 
geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside & Associates Limited personnel 
before use by others. 

LEGEND MONITORING WELL DATA SAMPLE TYPE AC Auger Cutting SS Split Spoon 

Water found @ time of drilling 

Static Water Level - 7/7/2008 

Pipe: 

Screen: 

51 mm dia. PVC 

51 mm dia. PVC #10 slot 

CS 

RC 

Continuous 

Rock Core 

AR 

WC 

Air Rotary 

Wash Cuttings 

1.0 

5.0 

2.0 

3.0 10.0 

7.0 



            

            

            

            

            

            

            

                               

 
 

 

   

   

   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

 
 

0.7 

2.1 

3.4 

5.6 

7.0 

8.0 

9.0 

222.8 

222.1 

220.7 

219.4 

217.2 

215.8 

214.8 

clay layers 

silt layers/ 
sand pockets/ 

weathered 

brown 
grey 

1 

2 

3 

4 

5 

6 

7 

8 

9 

6 

21 

58 

54 

50 

60 

84 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

30 

17 

14 

10 

8 

19 

12 

10 

20 cm TOPSOIL 

Brown, stiff, weathered 
SILTY CLAY

 a trace of sand
 occ. wet sand and silt seams
 and layers
 with topsoil inclusions 

Brown, loose to compact 
SANDY SILT, Till

 some clay to clayey
 a trace of gravel
 occ. wet sand and silt seams
 and layers, cobbles and boulders 

Brown, very dense 

FINE SAND

 some silt
 occ. sandy silt and silt seams
 and layers 

Brown, dense 

SANDY SILT

 a trace of clay
 occ. sand and silt seams and layers 

Brown, very dense 

FINE TO COARSE SAND

 some gravel, a trace of silt 

Very dense 
SANDY SILT, Till

 some clay, a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

Grey, hard 
SILTY CLAY, Till

 sandy, a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

(Continued on Fig. 26B) 

30 4090 10 

FIGURE NO: 26A 

Depth 

Elev. 
(m) 

JOB DESCRIPTION: Proposed Residential Development 

JOB LOCATION: Area Bounded by Major Mackenzie Drive East, Kennedy Road, 
Elgin Mills Road East and McCowan Road 
City of Markham 

JOB NO: 1308-S161 
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 Ground Surface 
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Soil Engineers Ltd. 

LOG OF BOREHOLE NO: 224 

W
A

T
E

R
 L

E
V

E
L

 Dynamic Cone (blows/30cm) 

30 60 90 120 Atterberg Limits 

PL LLShear Strength (kN/m2) 

50 100 150 200 

Penetration Resistance 
(blows/30cm)

 Moisture Content (%) 

SOIL 
DESCRIPTION
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 0.0 

METHOD OF BORING: Hollow-Stem 

DATE: October 17, 2013 
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9.3 
213.8 

213.5 

9 50/ 
15 

DO 

50/ 
15cm 13(Continued) 

Grey, hard 
SILTY CLAY, Till

 sandy, a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

END OF BOREHOLE 

Installed 50 mm Ø monitoring well 
to 9.1 m (1.5 m screen) 
Sand backfill from 7.3 m to 9.1 m 
Bentonite holeplug from 0.0 m to 7.3 m 
Provided with a protective steel casing 
with top and bottom caps, and lock 

W
.L

.
@

E
l.

2
1

7
.3

m
o

n
c
o

m
p

le
ti
o

n

30 4090 10 

FIGURE NO: 26B 

Depth 

Elev. 
(m) 

JOB DESCRIPTION: Proposed Residential Development 

JOB LOCATION: Area Bounded by Major Mackenzie Drive East, Kennedy Road, 
Elgin Mills Road East and McCowan Road 
City of Markham 

JOB NO: 1308-S161 

10D
e

p
th

 S
c
a

le
 (

m
) 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

30N
u

m
b

e
r

N
-V

a
lu

e

70T
y
p

e

2050 

SAMPLES 

LOG OF BOREHOLE NO: 224 

W
A

T
E

R
 L

E
V

E
L

 Dynamic Cone (blows/30cm) 

30 60 90 120 Atterberg Limits 

PL LLShear Strength (kN/m2) 

50 100 150 200 

Penetration Resistance 
(blows/30cm)

 Moisture Content (%) 

SOIL 
DESCRIPTION 

W
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@

 E
l.
 2

1
7
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 m

 o
n
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m
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o

n

 9.0 

METHOD OF BORING: Hollow-Stem 

DATE: October 17, 2013 

Soil Engineers Ltd. 



            

            

            

            

                               

 
 

 

   

   

   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

1.9 

4.0 

7.0 

8.6 

9.0 

208.9 

207.0 

204.9 

201.9 

200.3 

weathered 

1 

2 

3 

4 

5 

6 

7 
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8 

9 

8 

15 

64 

83 

50/ 
15 

50/ 
15 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

50/ 
15cm 

50/ 
15cm 

24 

23 

14 

11 

7 

7 

10 

15 

41 cm TOPSOIL 

Brown, firm to stiff, weathered 

SILTY CLAY, Till

 some sand to sandy
 a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

Brown, compact to very dense 

SANDY SILT, Till

 a trace to some clay
 a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

Brown, very dense 

SILTY SAND, Till

 traces of clay and gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

Brown, very dense 

SILTY FINE SAND

 a trace of clay
 occ. silt seams and layers 

Grey, very dense SANDY SILT, Till 
(Continued on Fig. 20B) 

30 4090 10 

FIGURE NO: 20A 

Depth 

Elev. 
(m) 

JOB DESCRIPTION: Proposed Residential Development 

JOB LOCATION: Area Bounded by Major Mackenzie Drive East, Kennedy Road, 
Elgin Mills Road East and McCowan Road 
City of Markham 

JOB NO: 1308-S161 

10D
e

p
th

 S
c
a

le
 (

m
) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

30N
u

m
b

e
r

N
-V

a
lu

e

70T
y
p

e

2050

 Ground Surface 

SAMPLES 

LOG OF BOREHOLE NO: 220 

W
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R
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E
V

E
L

 Dynamic Cone (blows/30cm) 

30 60 90 120 Atterberg Limits 

PL LLShear Strength (kN/m2) 

50 100 150 200 

Penetration Resistance 
(blows/30cm)

 Moisture Content (%) 

SOIL 
DESCRIPTION
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METHOD OF BORING: Hollow-Stem/Wash-Bore 

DATE: October 23 & 24, 2013 
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Soil Engineers Ltd. 
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JOB NO: 1308-S161 LOG OF BOREHOLE NO: 220 FIGURE NO: 20B 

JOB DESCRIPTION: Proposed Residential Development 

JOB LOCATION: Area Bounded by Major Mackenzie Drive East, Kennedy Road, METHOD OF BORING: Hollow-Stem/Wash-Bore 
Elgin Mills Road East and McCowan Road 

DATE: October 23 & 24, 2013City of Markham

 Dynamic Cone (blows/30cm)SAMPLES 
Atterberg Limits30 60 90 120 

Depth SOIL 
DESCRIPTIONElev. 

(m) 
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u
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Shear Strength (kN/m2) PL LL 
50 100 150 200 

Penetration Resistance  Moisture Content (%)
(blows/30cm) 

10 30 50 70 90 10 20 30 40 

9.0 

199.9 (Continued) 
Grey, very dense 9 DO 50/ 

8 

9 50/ 
8cm 9 

10 

SANDY SILT, Till 

10 DO 50/ 
8 11 

50/ 
8cm 8 

a trace to some clay
 a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

11 DO 50/ 
8 

12 50/ 
8cm 10 

13.1 
195.8 Grey, very dense 

13 

SILTY FINE SAND

 a trace of clay
 occ. silt seams and layers 

12 DO 
88/ 
23 14 

88/ 
23cm 15 

14.6 
194.3 Grey, hard 

13 DO 50/ 
8 

15 
50/ 
8cm 8 

SILTY CLAY, Till 
16 

14 

sandy, a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

DO 50/ 
13 17 

50/ 
13cm9 

(Continued on Fig. 20C) 18 

Soil Engineers Ltd. 

18.0 



            

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

 
 

 

   

   

   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

 
 

 
 

19.2 

190.9 

189.7 

15 50/ 
5 

DO 

50/ 
5cm 12

(Continued) 
Grey, hard 

SILTY CLAY, Till
 sandy, a trace of gravel
 occ. wet sand and silt seams and
 layers, cobbles and boulders 

END OF BOREHOLE 

Refusal to augering, inferred boulder 

Installed 50 mm Ø monitoring well 
to 19.2 m (1.5 m screen) 
Sand backfill from 17.4 m to 19.2 m 
Bentonite holeplug from 0.0 m to 17.4 m 
Provided with a protective steel casing 
with top and bottom caps, and lock 
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30 4090 10 

FIGURE NO: 20C 

Depth 

Elev. 
(m) 

JOB DESCRIPTION: Proposed Residential Development 

JOB LOCATION: Area Bounded by Major Mackenzie Drive East, Kennedy Road, 
Elgin Mills Road East and McCowan Road 
City of Markham 

JOB NO: 1308-S161 
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Soil Engineers Ltd. 

LOG OF BOREHOLE NO: 220 
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L

 Dynamic Cone (blows/30cm) 

30 60 90 120 Atterberg Limits 

PL LLShear Strength (kN/m2) 

50 100 150 200 

Penetration Resistance 
(blows/30cm)

 Moisture Content (%) 

SOIL 
DESCRIPTION 
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 18.0 

METHOD OF BORING: Hollow-Stem/Wash-Bore 

DATE: October 23 & 24, 2013 



 
 

 

   

   

   

4.6 

208.9 

204.3 

50 mm NESTED PVC WELL 

END OF BOREHOLE 

Installed 50 mm Ø monitoring well 
to 4.6 m (1.5 m screen) 
Sand backfill from 2.7 m to 4.6 m 
Bentonite holeplug from 0.0 m to 2.7 m 
Provided with a protective steel casing 
with top and bottom caps, and lock 

30 4090 10 

FIGURE NO: 21 

Depth 

Elev. 
(m) 

JOB DESCRIPTION: Proposed Residential Development 

JOB LOCATION: Area Bounded by Major Mackenzie Drive East, Kennedy Road, 
Elgin Mills Road East and McCowan Road 
City of Markham 

JOB NO: 1308-S161 
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Soil Engineers Ltd. 

LOG OF BOREHOLE NO: 220N 

W
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L

 Dynamic Cone (blows/30cm) 

30 60 90 120 Atterberg Limits 

PL LLShear Strength (kN/m2) 

50 100 150 200 

Penetration Resistance 
(blows/30cm)

 Moisture Content (%) 

SOIL 
DESCRIPTION

 0.0 

METHOD OF BORING: Hollow-Stem 

DATE: October 24, 2013 
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	Prepared By: J.Shaw Checked By: J. Thompson Date Prepared: 11/5/2008 This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside & Associates Limited personnel before use by others. 
	LEGEND 
	LEGEND 
	LEGEND 
	MONITORING WELL DATA 
	SAMPLE TYPE 
	AC 
	Auger Cutting 
	SS 
	Split Spoon 

	Water found @ time of drilling Static Water Level -7/7/2008 
	Water found @ time of drilling Static Water Level -7/7/2008 
	Pipe: Screen: 
	51 mm dia. PVC 51 mm dia. PVC #10 slot 
	CS RC 
	Continuous Rock Core 
	AR WC 
	Air Rotary Wash Cuttings 


	0.7 2.1 3.4 5.6 7.0 8.0 9.0 222.8 222.1 220.7 219.4 217.2 215.8 214.8 clay layers silt layers/ sand pockets/ weathered brown grey 1 2 3 4 5 6 7 8 9 6 21 58 54 50 60 84 DO DO DO DO DO DO DO DO 30 17 14 10 8 19 12 10 20 cm TOPSOIL Brown, stiff, weathered SILTY CLAY a trace of sand occ. wet sand and silt seams and layers with topsoil inclusions Brown, loose to compact SANDY SILT, Till some clay to clayey a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders Brown, very dense FINE SAND
	Figure
	9.3 213.8 213.5 9 50/ 15 DO 50/ 15cm 13(Continued) Grey, hard SILTY CLAY, Till sandy, a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders END OF BOREHOLE Installed 50 mm Ø monitoring well to 9.1 m (1.5 m screen) Sand backfill from 7.3 m to 9.1 m Bentonite holeplug from 0.0 m to 7.3 m Provided with a protective steel casing with top and bottom caps, and lock W.L.@El.217.3moncompletion30 4090 10 FIGURE NO: 26B Depth Elev. (m) JOB DESCRIPTION:Proposed Residential Development JOB LOCA
	Figure

	Soil Engineers Ltd. 
	Soil Engineers Ltd. 
	1.9 4.0 7.0 8.6 9.0 208.9 207.0 204.9 201.9 200.3 weathered 1 2 3 4 5 6 7 8 8 9 8 15 64 83 50/ 15 50/ 15 DO DO DO DO DO DO DO DO 50/ 15cm 50/ 15cm 24 23 14 11 7 7 10 15 41 cm TOPSOIL Brown, firm to stiff, weathered SILTY CLAY, Till some sand to sandy a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders Brown, compact to very dense SANDY SILT, Till a trace to some clay a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders Brown, very dense SILTY SAND, Till
	Figure
	Figure

	Soil Engineers Ltd. 
	Soil Engineers Ltd. 
	LOG OF BOREHOLE NO: 220 FIGURE NO: 20B JOB DESCRIPTION:Proposed Residential Development JOB LOCATION:Area Bounded by Major Mackenzie Drive East, Kennedy Road, METHOD OF BORING:Hollow-Stem/Wash-Bore Elgin Mills Road East and McCowan Road 
	JOB NO:1308-S161 

	DATE: October 23 & 24, 2013
	City of Markham
	 Dynamic Cone (blows/30cm)
	SAMPLES 
	Atterberg Limits
	30 60 90120 
	Depth 
	SOIL 
	DESCRIPTION
	Elev. 
	(m) 
	Number Type N-Value 
	DepthScale (m) 
	Figure
	WATERLEVEL 
	Not applicable due to wash-boring 
	Shear Strength (kN/m2) 
	Shear Strength (kN/m2) 
	PL LL 

	50 100 150 200 
	Penetration Resistance
	 Moisture Content (%)
	(blows/30cm) 10 3050 
	1020 30
	70 90 
	40 
	9.0 199.9 
	9.0 199.9 
	9.0 199.9 
	(Continued) Grey, very dense 
	9 
	DO 
	50/ 8 
	9 
	50/ 8cm 9 

	TR
	10 

	TR
	SANDY SILT, Till
	10 
	DO 
	50/ 8 
	11 
	50/ 8cm8 

	TR
	a trace to some clay a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders 
	11 
	DO 
	50/ 8 
	12 
	50/ 8cm 10 

	13.1 
	13.1 
	13 

	195.8 
	195.8 
	Grey, very dense 

	TR
	SILTY FINE SAND a trace of clay occ. silt seams and layers 
	12 
	DO 
	88/ 23 
	14 
	88/ 23cm 15 

	14.6 
	14.6 

	194.3 
	194.3 
	Grey, hard 

	TR
	13 
	DO 
	50/ 8 
	15 
	50/ 8cm8 

	TR
	SILTY CLAY, Till
	16 

	TR
	sandy, a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders 
	14 
	DO 
	50/ 13 
	17 
	50/ 13cm9 


	(Continued on Fig. 20C) 
	18 
	Soil Engineers Ltd. 
	19.2 190.9 189.7 15 50/ 5 DO 50/ 5cm 12(Continued) Grey, hard SILTY CLAY, Till sandy, a trace of gravel occ. wet sand and silt seams and layers, cobbles and boulders END OF BOREHOLE Refusal to augering, inferred boulder Installed 50 mm Ø monitoring well to 19.2 m (1.5 m screen) Sand backfill from 17.4 m to 19.2 m Bentonite holeplug from 0.0 m to 17.4 m Provided with a protective steel casing with top and bottom caps, and lock Notapplicableduetowash-boringNotapplicableduetowash-boring30 4090 10 FIGURE NO: 20C
	Figure
	4.6 208.9 204.3 50 mm NESTED PVC WELL END OF BOREHOLE Installed 50 mm Ø monitoring well to 4.6 m (1.5 m screen) Sand backfill from 2.7 m to 4.6 m Bentonite holeplug from 0.0 m to 2.7 m Provided with a protective steel casing with top and bottom caps, and lock 30 4090 10 FIGURE NO: 21 Depth Elev. (m) JOB DESCRIPTION:Proposed Residential Development JOB LOCATION:Area Bounded by Major Mackenzie Drive East, Kennedy Road, Elgin Mills Road East and McCowan Road City of Markham JOB NO:1308-S161 10Depth Scale (m) 0 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
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