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S T AT E M E N T  O F  L I M I T AT I O N S  AN D  C O N D I T I O N S

Limitations  

This report has been prepared for Toronto and Region Conservation Authority “[TRCA]” in accordance with the agreement 
between KGS Group and TRCA (the “Agreement”).  This report represents KGS Group’s professional judgment and exercising 
due care consistent with the preparation of similar reports. The information, data, recommendations and conclusions in this 
report are subject to the constraints and limitations in the Agreement and the qualifications in this report. This report must be 
read as a whole, and sections or parts should not be read out of context.  

This report is based on information made available to KGS Group by Toronto and Region Conservation Authority. Unless stated 
otherwise, KGS Group has not verified the accuracy, completeness or validity of such information, makes no representation 
regarding its accuracy and hereby disclaims any liability in connection therewith. KGS Group shall not be responsible for 
conditions/issues it was not authorized or able to investigate or which were beyond the scope of its work. The information and 
conclusions provided in this report apply only as they existed at the time of KGS Group’s work.  

Third Party Use of Report  

Any use a third party makes of this report or any reliance on or decisions made based on it, are the responsibility of such third 
parties. KGS Group accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions undertaken based on this report. 

Geo-Environmental Statement of Limitations  

KGS Group prepared the geo-environmental conclusions and recommendations for this report in a professional manner using 
the degree of skill and care exercised for similar projects under similar conditions by reputable and competent environmental 
consultants. The information contained in this report is based on the information that was made available to KGS Group during 
the investigation and upon the services described, which were performed within the time and budgetary requirements of 
Toronto and Region Conservation Authority. As this report is based on the available information, some of its conclusions could 
be different if the information upon which it is based is determined to be false, inaccurate or contradicted by additional 
information. KGS Group makes no representation concerning the legal significance of its findings or the value of the property 
investigated. 

Geotechnical Investigation Statement of Limitations  

The geotechnical investigation findings and recommendations of this report were prepared in accordance with generally 
accepted professional engineering principles and practice. The findings and recommendations are based on the results of field 
and laboratory investigations, combined with an interpolation of soil and groundwater conditions found at and within the 
depth of the test holes drilled by KGS Group at the site at the time of drilling. If conditions encountered during construction 
appear to be different from those shown by the test holes drilled by KGS Group or if the assumptions stated herein are not in 
keeping with the design, KGS Group should be notified in order that the recommendations can be reviewed and modified if 
necessary. 

The above Statements of Limitations are intended to address certain types of services. In the event that KGS Group has 
provided services of a nature other than the above, and which the Author/Issuer or the Reviewer/Approver agree would 
warrant a Statement of Limitations to address potential risks or liabilities, such a Statement of Limitations should be developed 
and included with the report. Any project-specific Statement of Limitations should be reviewed by the Principals and/or KGS 
Group’s General Counsel before being included in the report. 
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1 . 0 I N T R O D U C T I ON

KGS Group was retained by Toronto and Region Conservation Authority (TRCA) to undertake a geotechnical 
investigation in support of a Conservation Ontario Class Environmental Assessment for Remedial Flood and 
Erosion Control Projects (Conservation Ontario 2002, amended 2013) to rehabilitate the Pickering and Ajax 
Dykes. The goal of the rehabilitation is to ensure that the dykes meet current engineering standards while 
maintaining, at minimum, the existing flood protection levels.   

The purposes of the geotechnical investigation, specifically, were to:  

confirm dyke and foundation conditions,  
expand upon the existing geotechnical information,  
determine if the dykes are comprised of any impacted soils warranting special handling or disposal 
considerations 

This report summarizes previous geotechnical information and the results of the geotechnical investigations 
completed as part of this assignment. 
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2 . 0 B AC K G R O U N D

The Pickering Dyke is located in the City of Pickering and the Town of Ajax approximately 950 m north of 
Highway 401 as illustrated in Figure GR-01. This dyke is approximately 1,150 m long and traverses TRCA 
controlled property behind residences along Finch Ave and Kingston Road West from Brock Road, 
approximately 70 m north of the Finch Ave intersection, to Kingston Road West, approximately 150 m east of 
the Notion Road intersection.   

The Ajax Dyke is located within the Town of Ajax, approximately 170 m north of Highway 401 as illustrated in 
Figure GR-02. This dyke is approximately 340 m long and extends from Church Street at the Mill Street 
intersection to the southwest corner of the private property located at 92 Church Street (the location of a 
commercial/residential development known as Village Garden).   

Scaled-down copies of the construction drawings for the dykes are included in Appendix A. In general, the 
dykes were constructed to have a minimum 3 m crest width and 2H:1V side slopes but localized areas exist 
along the Pickering Dyke where the minimum dyke crest width was relaxed to 2 m.  

The Pickering Dyke was intended to have a top of dyke crest elevation that varied from 84.6 m to 82.9 m and 
the Ajax Dyke was intended to have a consistent top of dyke crest elevation of 81.2 m once the datum 
conversion to the CGVD 28 - 78 is applied. 
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2.1 Previous Geotechnical Investigations 
There have been three (3) geotechnical investigations along the alignments of the Pickering and Ajax Dykes: 

A 1984 investigation completed by Geo-Canada Ltd. in support of construction of the Ajax Dyke. 
A 1985 investigation completed by Geo-Canada Ltd. in support construction of the Pickering Dyke. 
A 2017 investigation completed by GeoPro consulting in support of Valdor Engineering Inc’s Dyke Level 
of Service and Rehabilitation Report for the Pickering and Ajax SPA’s. 

The results of these investigations are summarized below. 

2 . 1 . 1 1 9 8 4  A J A X  D Y K E  I N V E S T I G A T I O N

Geo-Canada Ltd. advanced three (3) test holes (BH1 to BH3) through the foundation soils of the Ajax Dyke in 
1984 prior to construction of the dyke. The locations of these test holes are illustrated on Figure GR-02 and 
the test hole logs and supporting laboratory soil index tests have been compiled in Appendix B. 

It was determined that the foundation conditions for the Ajax Dyke consisted of four general soil units 
including the following in order of descending elevation: 

1. Topsoil 
2. Silt (Low Plasticity, contained pieces of wood and shells) 
3. Silty Sand and Gravel  
4. Sandy Silt Till   (BH3 only)   

The proposed Ajax dyke location was underlain by a 0.3 m thick topsoil at surface, followed by a silt layer to a 
depth of 2.6 m to 3.2 m overlying compact silty sand and gravel. Dense/Hard sandy silt till was encountered 
only in test hole BH3 at a depth of 3.1 m (El. 75.5 m) below the existing ground and the permeability of the 
till is estimated to be very low.   

Groundwater elevations at the time of the investigations varied from 76.4 m to 77.0 m which corresponds to 
depths of 1.5 m to 2.1 m below the original ground surface prior to construction of the dyke. 

2 . 1 . 2 1 9 8 5  P I C K E R I N G  D Y K E  I N V E S T I G A T I O N

Geo-Canada Ltd. advanced six (6) test holes (BH1 to BH6) through the foundation soils of the Pickering Dyke 
in 1985, prior to construction of the dyke. The locations of these test holes are illustrated on Figure GR-01 
and the test hole logs and supporting a laboratory soil index tests have been compiled in Appendix C. 

It was determined that the foundation conditions for the Pickering Dyke were somewhat variable, though 
distinct trends were apparent with five general soil units including the following in order of descending 
elevation: 

1. Fill (Silty Sand with some gravel fill)  (BH1 and BH2 only) 
2. Fine Sand with Silt 
3. Silt (Contained shells and decaying wood) (BH1 to BH4 only) 
4. Sand and Gravel 
5. Clayey Silt with trace gravel    (BH5 only) 
6. Clayey Silt Till (Well cemented, Hard) (BH4 and BH6 only) 
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Groundwater elevations at the time of the investigations varied from 78.7 m to 81.4 m which correspond to 
depths of 1.3 m to 2.1 m below the original ground surface prior to construction of the dyke. 

2 . 1 . 3 2 0 1 7  P I C K E R I N G  A N D  A J A X  D Y K E  I N V E S T I G A T I O N

GeoPro Consulting Ltd. advanced nine (9) test holes (BHP1 to BHP9) through the Pickering Dyke and three (3) 
test holes (BHA1 to BHA3) through the Ajax Dyke in 2017. The locations of these test holes are illustrated on 
Figures GR-01 and GR-02 for the Pickering and Ajax Dykes, respectively. Test hole logs and supporting 
laboratory soil index tests have been compiled in Appendix D. 

GeoPro summarized the general site stratigraphy at both sites with nine distinct soil units: 

1. Topsoil 
2. Granular Fill 
3. Fill Materials  
4. Probable Fill Material 
5. Gravelly Sand, Sand and Gravel and Sandy Gravel 
6. Upper (Fine) Sand, Silty (Fine) Sandy Silt and (Fine) Sand and Silt 
7. Lower (Fine) Sand, Silty Sand, (Fine) Sand and Silt, Sandy Silt and Silt 
8. Sand and Silt Till and Sandy Silt till 
9. Organic Silty Sand to Organic Sand and Silt and Organic Silt 

As part of this investigation, six (6) groundwater monitoring wells were installed in the Pickering Dyke 
foundations, two (2) groundwater monitoring wells were installed in the Pickering Dyke fill, and three (3) 
groundwater monitoring wells were installed in the foundation soils of the Ajax Dyke. These wells were read 
at least once between October 10 and October 19, 2017. Groundwater elevations in the dyke foundation 
soils at the time of the readings varied from 78.6 m to 82 m for the Pickering Dyke and from 76.8 m to 77.5 m 
for the Ajax Dyke with a distinct decrease in the observed elevations from the upstream to downstream ends 
of the sites. The two groundwater monitoring wells installed in the Pickering Dyke Fill were dry at the time of 
the readings. 
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3 . 0 2 0 19  IN VE ST I G AT I ON  PR OGR AM

KGS group completed geotechnical investigations of the Ajax and Pickering Dykes between June 18 and 
August 22, 2019. These investigations included: 

Utility locates in advance of the drilling program both to update the inventory buried infrastructure 
beneath the dykes and avoid conflicts with buried utilities during the drilling program, 
A drilling and sampling program to characterize the existing dyke fill material for disposal and also to 
supplement existing geotechnical information,  
Assessment of the foundation conditions at the dykes, 
Installation of standpipe piezometers to measure the groundwater conditions within the dyke fill and 
the foundation soils, 
Falling head tests on new and existing standpipe piezometers to better understand the range of 
potential seepage behaviour of the in-situ soils. 

3.1 Drilling and Sampling Program 
KGS Group completed a drilling and soil sampling program from July 6th to 7th, 2019. A total of six (6) test 
holes were drilled between the Ajax and Pickering Dyke sites and an additional two dyke samples were 
obtained (THP19-05 and THP19-06) outside of the four test hole locations at the Pickering Dyke for purposes 
of O.Reg 558 TCLP - Metals and Inorganics analyses.  

Four (4) test holes (THP19-01 to THP19-04) were drilled at Pickering Dyke site with two (2) of the test holes 
(THP19-01 and THP19-02) drilled through the crest of the dyke and the other two (2) drilled at the wet side 
toe of dyke (THP19-03 and THP19-04), as illustrated in Figure GR-01. Two (2) test holes (THA19-01 and 
THA19-02) were drilled at the Ajax Dyke site with both test holes drilled through the crest of the dyke, as 
illustrated in Figure GR-02. The test holes were advanced to depths ranging from 6.7 m to 9.8 m below grade, 
depending on whether the test hole was advanced from the crest of the dyke or from beyond the wet side 
toe of the dyke. A summary of the 2019 drilling program is presented on Table 1. The approximate locations 
of the test holes and additional dyke fill sampling locations are shown on Figures GR-01 and GR-02.    

T A B L E  1 :  S U M M A R Y  O F  2 0 1 9  D R I L L I N G  P R O G R A M

Location Test Hole # Northing (M) Easting (M) 

Total Depth 
Drilled 

(Approx.) 
Fill Thickness 

(M) 

Foundation 
Soil 

Thickness 
Explored (M) (M) 

Pickering 
Dyke Crest 
(Sta. 0+1080) 

THP19-01  4857133 654730 9.1 1.5 7.6 

Pickering 
Dyke Crest 

THP19-02 4857299 654924 6.7 4.4 2.3 
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Location Test Hole # Northing (M) Easting (M) 

Total Depth 
Drilled 

(Approx.) 
Fill Thickness 

(M) 

Foundation 
Soil 

Thickness 
Explored (M) (M) 

(Sta. 0+0825) 

Pickering 
Dyke  
Wet Side Toe 
(Sta. 0+0280) 

THP19-03 4857503 655435 7.8 2.2 5.6 

Pickering 
Dyke  
Wet Side Toe 
(Sta. 0+0100) 

THP19-04 4857426 655604 7.8 2.2 5.6 

Pickering 
Dyke Crest 
(Sta. 0+0500) 

THP19-05 4857418 655226 1.5 O.Reg 558 TCLP Sample 

Pickering 
Dyke Crest 
(Sta. 0+0625) 

THP19-06 4857374 655111 1.5 O.Reg 558 TCLP Sample 

Ajax Dyke 
Crest 
(Sta. 0+160) 

THA19-01 4856906 656349 9.8 3.0 6.8 

Ajax Dyke 
Crest 
(Sta. 0+060) 

THA19-02 4856892 656446 8.2 3.0 5.2 

 

A drilling and sampling program was completed by Landshark Drilling of Brantford, Ontario, using a track 
mounted Mobile B57 drill rig equipped with 200 mm diameter hollow stem augers and an automatic 
hammer. The drilling and sampling program was supervised by a KGS Group geotechnical engineer. 

Typically soil samples from the dyke were collected using a split spoon sampler with Standard Penetration 
Tests (SPT) completed at intervals ranging from nearly continuous to 1.5 m. All samples were visually 
classified in the field according to the Unified Soil Classification System (USCS). 

Photographs of samples from the geotechnical investigations are included in Appendix E and detailed test 
hole logs are included in Appendix F. 

3.2 Laboratory Testing 
A laboratory testing program was performed on select soil samples to: 
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characterize soil for disposal purposes; and 
determine the relevant engineering properties of the dyke fill and foundation soils for use in the stability 
assessment.  

The testing included: six (6) O.Reg 558 Toxicity Characterization Leachate Procedure (TCLP) for Metals and 
Inorganics analyses, thirty-one (31) moisture content analyses, four (4) Atterberg limit tests, ten (10) grain 
size analyses, and one (1) organic content test.  

(CALA). O.Reg 558 TCLP - Metals and Inorganics analyses test results are compiled in Appendix G. REG 558 
Metal and Inorganics (TCLP) laboratory testing was completed at AGAT Laboratories in Mississauga, Ontario. 
AGAT is an environmental soil testing laboratory accredited by the Canadian Association for Laboratory 
Accreditation Inc.  

Soil index test results are compiled in Appendix H. The laboratory testing for soil index tests was completed 
at the Golder Associates Ltd. Soil Laboratory in Mississauga, Ontario with the following American Society for 
Testing and Materials (ASTM) Standards used for the soil testing: 

ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils; 
ASTM D1140 - Test Method for Amount of Material in Soils Finer than the No. 200 Sieve;  
ASTM D2216 - Standard Test Method for Laboratory Determination of Water (Moisture); and 
ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit and Plasticity. 

3.3 Groundwater Monitoring Instrumentation 
Four (4) standpipe piezometers were installed in six of the test holes advanced as part of the drilling and 
sampling program. Two (2) of the four standpipe piezometers were installed in the foundations of the Ajax 
Dyke (one in test hole THA19-01 and the other in test hole THA19-02). The other two standpipe piezometers 
were installed in the foundations of the Pickering Dyke (one in test hole THP19-02 and the other in test hole 
THP19-03).  

Falling head tests were completed on all four standpipe piezometers that were installed as part of the drilling 
and sampling program after allowing the instruments time to stabilize. Falling head tests were also 
performed on five of the nine standpipe piezometers previously installed by GeoPro Consulting Ltd. In 2017 
(BHA1, BHP1, BHP4, BHP6, and BHP7). The five standpipe piezometers selected for falling head tests from 
previous geotechnical investigations were those where the initial water levels measured in the standpipes 
would completely submerge the well screen.   
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4 . 0 I N V E S T I G A T I O N  R E S U L T S

4.1 Stratigraphy 
The subsurface conditions at the test hole locations of the sites were inferred from the information obtained 
from the exploratory test holes, laboratory test data and our understanding of the site geology. The 
stratigraphy and engineering properties of the subsurface soils are described in this section. A summary of 
the drilling program is presented in Table 1. The approximate locations of the test holes are shown in Figures 
GR-01 and GR-02 with detailed test hole logs included in Appendix F. Table 2 and Table 3 summarize all 
available soil index laboratory test results at the Pickering Dyke and Ajax Dyke site, respectively. 

4 . 1 . 1 P I C K E R I N G  D Y K E  

4.1.1.1 Dyke Fill 

Topsoil was encountered in all four test holes to a depth of approximately 0.1 m±. The topsoil was generally 
dark brown and damp. 

The fill material encountered within the dyke generally consisted of clayey silt till fill. The clayey silt till fill 
material was encountered below the topsoil. The dyke fill extended to depths that varied between 1.4 m and 
4.4 m at the test hole locations. The clayey silt till fill was generally brown in colour, moist, firm to stiff, of low 
plasticity, and contained varying amounts of sand and trace organics. The moisture content of the fill material 
varied from 11% to 33%. An Atterberg Limits test on a sample of the fine fraction indicated that the clayey silt 
till fill was of low plasticity with a measured Liquid Limit of 21%, Plastic Limit of 12% and Plasticity Index of 
9%. Grain size analyses on one (1) sample indicated that the dyke fill consisted of 5% gravel, 38% sand, and 
57% fines. Generally, the uncorrected SPT N-values in the dyke fill varied from 9 to 30. 

4.1.1.2 Foundation Soils 

The foundation soils encountered at the Pickering dyke consisted of Silty Sand, Clayey Silt, Sand with Gravel 
and Clayey Silt Till within the investigated depth. 

Silty Sand – A layer of silty sand, measuring 0.8 m, was observed beneath the dyke fill in test hole THP19-01. 
The silty sand was generally brown in colour, fine grained, moist, loose, poorly graded and contained trace to 
some fines. Uncorrected SPT N-values in the silty sand was 7. 

Clayey Silt – A layer of clayey silt, measuring 0.7 m thick, was observed beneath the fill in test holes THP19-03 
and THP19-04. The clayey silt was generally brown and grey in colour, moist, soft, of low plasticity and 
contained trace sand with organics. Moisture contents in the clayey silt varied from 25% to 31%. Uncorrected 
SPT N-values in the clayey silt varied from 2 to 3.  

Sand with Gravel – A layer of sand with gravel was encountered below the silty sand in test hole THP19-01 
and below the clayey silt in test holes THP19-03 and THP19-04. Layers of sand with gravel were also 
encountered between the clayey silt and underlying clayey silt till in THP19-03 and beneath the underlying 
clayey silt till in THP19-02. The sand with gravel was generally grey in colour, wet, compact to very dense, 
contained fine to coarse grained sand, fine to coarse grained gravel, and trace to some fines. The moisture 
content ranged from 5.4% to 24.5%. Grain size analyses on three (3) samples indicated that the sand with 



 

 
Toronto and Region Conservation Authority 
Conservation Ontario Class EA – Pickering & Ajax - 2019 Geotechnical Investigation | Draft/Final: Version/Rev 

11 

 

I N V E S T I G A T I O N  R E S U L T SKGS: 19-2939-003  |  June 2020 

gravel consisted of 17% to 36% gravel, 51% to 72% sand, and 9% to 25% fines. Uncorrected SPT N-values in 
the sand with gravel generally varied from 10 to 61 with higher SPT values encountered at depth. 

Clayey Silt Till – Clayey silt till was encountered in test holes THP19-01, THP19-02 and THP19-03. In THP19-
01, the clayey silt till was grey in colour, wet, very hard, of low plasticity and contained varying amounts of 
sand. Very hard augering was observed in this layer in THP19-01 and pieces of shale fragments were 
recovered before test hole refusal. In THP19-02 and THP19-03, the clayey silt till was brown to grey in colour, 
moist, firm to hard, of low plasticity and contained varying amounts of sand. Grain size analyses on one (1) 
sample indicated that the clayey silt till was comprised of 11% gravel, 38% sand, and 51% fines. Uncorrected 
SPT N-values in the clayey silt till varied from 16 to over 130 blows (partial penetration of 125 mm).  
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T A B L E  2 :  P I C K E R I N G  D Y K E :  S U M M A R Y  O F  S O I L  I N D E X  C H A R A C T E R I S T I C S

Test Hole # 
Sample Depth 
(M) / Sample 

No. 

Moisture 
Content 

(%) 

Plasticity (%) Grain Size Distribution 

LL PL PI Gravel 

Sand 

Silt and Clay 
(<0.075 mm) 

Coarse 
(<4.75 to 
2.0 mm) 

Medium 
(<2.0 TO 

0.425 MM) 

Fine (<0.425 
TO 0.075 

MM) 

Sand 
Total 

THP19-01 

0.76 (S2) 48.2          

1.52 (s3) 18.8          

3.05 (S5) 5.4          

6.10 (S7) 11.5          

7.62 (S9) 14.0    17.5 9 19 43.5 71.5  

THP19-02 

0.76 (S2) 11.8          

1.52 (S3) 10.9 20.6 12.1 8.5 5 5 7 26 38 57 

2.29 (S4) 24.5          

3.05 (S5) 14.1          

4.57 (S6) 10.1 18.5 11.9 6.6 11 7 10 21.5 38.5 50.5 

6.10 (S7) 15.4    21 10 20 24 54 25 

THP19-03 

0.67 (S2 33.7          

1.52 (S3) 19.3          

2.29 (S4) 37.1          

3.05 (S5) 15.3          
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Test Hole # 
Sample Depth 
(M) / Sample 

No. 

Moisture 
Content 

(%) 

Plasticity (%) Grain Size Distribution 

LL PL PI Gravel 

Sand 

Silt and Clay 
(<0.075 mm) 

Coarse 
(<4.75 to 
2.0 mm) 

Medium 
(<2.0 TO 

0.425 MM) 

Fine (<0.425 
TO 0.075 

MM) 

Sand 
Total 

4.57 (S6) 8.7          

6.10 (S7) 9.2    36 18 22 11 51 13 

THP19-04 

0.61 (S2) 24.4          

2.29 (S4) 24.6          

4.57 (S6) 11.6    25 17 30 19 66 9 
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4 . 1 . 2 A J A X  D Y K E  

4.1.2.1 Dyke Fill 

Trail topping (quarry dust) was encountered in both test holes to a depth of approximately 75 mm±. 

The fill material encountered within the dyke generally consisted of a clayey silt till fill. The clayey silt till fill 
material was encountered below the trail topping. The dyke fill extended to a depth of 3.0 m at both test 
hole locations from the crest of the dyke. The clayey silt till fill was generally brown in colour, moist, firm to 
stiff, of low plasticity, and contained varying amounts of sand and trace organics. The moisture content of the 
fill material varied from 10% to 18%. An Atterberg Limits test on a sample of the fine fraction indicated that 
the clayey silt till fill was of low plasticity with a measured Liquid Limit of 25%, Plastic Limit of 14% and 
Plasticity Index of 12%. Grain size analyses on one (1) sample indicated that the dyke fill consisted of 6% 
gravel, 33% sand, and 61% fines. Generally, the uncorrected SPT N-values in the dyke fill varied from 13 to 26. 

4.1.2.2 Foundation Soils 

The foundation soils encountered at the Ajax dyke consisted of Clayey Silt, Sand and Sand with Gravel within 
the investigated depth.  

Clayey Silt – A layer of clayey silt, measuring 3.0 m± thick, was observed beneath the fill in both test holes. 
The clayey silt was generally brown to greenish brown, moist, soft to stiff and contained trace to some sand 
and trace gravel with organics. Moisture contents in the clayey silt varied from 11% to 29%. Atterberg Limits 
tests on two (2) samples of the fine fraction indicated that the clayey silt till fill was of low plasticity with a 
measured Liquid Limit between 21% and 24%, Plastic Limit between 18% and 20% and Plasticity Index of 3% 
to 4%. Grain size analyses on two (2) samples indicated that the clayey silt consisted of 1% gravel, 23% to 48% 
sand, and 52% to 76% fines. Uncorrected SPT N-values in the clayey silt varied from 2 to 14 with lower SPT 
values located near the east tie-in. One sample of silt was also submitted for organic content testing. It was 
found to have 2.8% organic content. 

Sand – Sand was encountered below the clayey silt at test hole THA19-01. The sand was generally grey in 
colour, fine to coarse grained, wet, loose to very dense and contained trace fine to coarse sub-angular to 
angular gravel and trace to some fines. Moisture contents in the sand varied from 9% to 14%. Uncorrected 
SPT N-values in the sand varied from 3 to 90 with higher SPT values encountered at depth. 

Sand with Gravel – Sand with gravel was encountered below the clayey silt at test hole THA19-02. The sand 
with gravel was generally grey in colour, fine to coarse grained, wet, very dense and contained trace fine to 
coarse sub-angular to angular gravel and trace to some fines. One (1) moisture content test in the sand with 
gravel indicated 9% moisture. Uncorrected SPT N-values in the sand varied from 50 to 70 with higher SPT 
values encountered at depth. 
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T A B L E  3 :  A J A X  D Y K E :  S U M M A R Y  O F  S O I L  I N D E X  C H A R A C T E R I S T I C S

Test Hole # 
Sample Depth 
(M) / Sample 

No. 

Moisture 
Content 

(%) 

Plasticity (%) Grain Size Distribution 

LL PL PI Gravel 

Sand 

Silt and Clay 
(<0.075 mm) 

Coarse 
(<4.75 to 
2.0 mm) 

Medium 
(<2.0 TO 

0.425 MM) 

Fine (<0.425 
TO 0.075 

MM) 

Sand 
Total 

THA19-01 

0.76 (S1) 9.4          

1.52 (S2) 14.4          

3.05 (S4) 16.2          

4.57 (S5) 13.5 24 20.3 3.7 1 1 2 20 23 76 

7.62 (S7) 9.1    4 6 19 54 79 17 

THA19-02 

0.76 (S1) 13.8          

1.52 (S2) 10.7          

3.05 (S3) 18.1 25.5 13.9 11.6 6 8 5 20 33 61 

4.57 (S4) 23.8    0 0 0 48 48 52 

6.10 (S5) 27.7 9.6 21.3 18.3 3.0      
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4.2 Groundwater Conditions 
The four (4) standpipe piezometers installed as part of this geotechnical investigation as well as five (5) of the 
GeoPro Consulting Ltd. standpipe piezometers installed in 2017 were read at least once as part of this 
assignment between August 6th, 2019 and August 22nd, 2019. Table 4 summarizes the groundwater 
monitoring results.   

Groundwater monitoring results for the Pickering Dyke varied from elevation 79.1 to 82.0 with a gradient 
that is assumed to closely follow the hydraulic gradient of Duffin’s Creek (i.e. in a north to south direction).   

Groundwater monitoring results for the Ajax Dyke varied from elevation 76.5 to 77.5. No clear groundwater 
gradient is apparent in the recent readings due to an anomalously higher reading in BHA1, located between 
TH19A-01 and TH19A-02.   

4 . 2 . 1 F A L L I N G  H E A D  P E R M E A B I L I T Y  T E S T  R E S U L T S

Falling head tests were completed on the following monitoring wells: 

THA19-01   (Ajax Dyke) 
BHA1   (Ajax Dyke) 
THA19-02   (Ajax Dyke) 
BHP1   (Pickering Dyke) 
BHP4  (Pickering Dyke) 
THP19-02  (Pickering Dyke) 
BHP6  (Pickering Dyke) 
BHP7  (Pickering Dyke) 
THP19-03  (Pickering Dyke) 

The falling head tests were completed according to the Hvorslev Slug-Test method. The standpipe 
piezometers selected for the falling head tests were chosen specifically because the screened length of the 
standpipe was completely saturated prior to the tests. The results of the falling head tests (i.e. the estimated 
saturated hydraulic conductivity – Ksat) are summarized in Table 5 and detailed test results are included in 
Appendix I.  

The estimated Ksat value of one of the falling head tests (BHP4) could not be determined because the 
monitoring well could not be filled without immediately dissipating the excess head pressure.  Ksat values for 
preliminary design are summarized along with the material properties for general soil units in the Section 4.4. 
The high permeability in the underlying sand and gravel layers for the Pickering Dyke is based on the free 
draining conditions observed in BHP4. 
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T A B L E  4 :  P I E Z O M E T R I C  M O N I T O R I N G  R E S U L T S

Dyke Name: Ajax Dyke Pickering Dyke 

Test Hole: THA19-01 BHA1 THA19-02 BHP1 BHP4 THP19-02 BHP6 BHP7 THP19-03 

Approximate Station: 0+160 0+100 0+060 1+030 0+890 0+825 0+745 0+585 0+280 

Ground 
Elevation(2)(m): 

81.00 81.25 81.00 84.50 84.00 83.75 83.75 83.50 81.25 

Tip Elevation (m): 71.90 75.15 73.40 79.90 79.40 77.65 79.15 77.40 73.55 

Monitoring Zone: Sand Sandy Silt 
/ Clayey 
Silt 

 Sand with 
Gravel 

 Sand and 
Gravel 

Silty Sand / 
Silt Till 

Clayey Silt 
Till 

Sand and 
Gravel 

Sand and 
Gravel 

Sand with 
Gravel 

Date  

06-Aug-19       82.02 81.22   80.75 79.86   

07-Aug-19   77.45   82.00 81.25   80.75 80.00   

19-Aug-19 76.53   76.94             

22-Aug-19   77.37   82.02 81.35 81.33 80.73 79.86 79.10 

Notes:  

1. Standpipe piezometer at test hole BHA1, BHP1, BHP4, BHP6, BHP7 were installed by GeoProConsulting in 2017. 
2. The ground elevations at all test holes are approximate and based on interpretation of the available topography survey (2017) and LiDAR (2015) 

provided by TRCA. 
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T A B L E  5 :  F A L L I N G  H E A D  T E S T  R E S U L T S  A N D  E X P E C T E D  P E R M E A B I L I T Y  C O M P A R I S O N S

DYKE TEST HOLE ID 
(Monitoring Zone) 

Station Screen Depth 
Range (m) 

Static Water Level 
Depth 
(m) 

Falling Head 
Test KSAT 
(cm/s) 

Notes 

Ajax Dyke 

THA19-01  
(Sand) 

0+160 7.6 - 9.1 3.43 3.8E-04  

BHA1 
(Sandy Silt / Clayey Silt) 

0+100 4.6 - 6.1 3.65 2.0E-06  

THA19-02 
(Sand with Gravel) 

0+060 4.6 - 6.1 3.84 7.7E-04  

Pickering Dyke 

BHP1 
(Sand and Gravel) 

1+030 3.1 - 4.6 2.33 3.8E-03  

BHP4 
(Silty Sand / Silt Till 

0+890 3.1 - 4.6 2.49 N/A 1 

THP19-02 0+825 4.6 - 6.1 2.21 5.5E-04  

 0+745 3.1 - 4.6 2.94 2.7E-03  

 0+585 4.6 - 6.1 3.47 4.8E-04  

BHP4 0+280 6.1 - 7.6 1.99 2.8E-03  

Notes: 

1. Excess head pressure dissipated too quickly. Open conditions. 
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5 . 0 G E O T EC H N I C A L  E N G I N E E R I N G  A S S E S S M E N T

5.1 General Stratigraphic Profiles 
Figures GR-01 and GR-02 illustrate general stratigraphic profiles that consider the results of all four 
geotechnical site investigations completed at the sites of the Ajax and Pickering Dykes. In general, the 
stratigraphic profiles consist of four distinct soil layers, as described in Section 2.3.   

Representative estimated shear strength and permeability parameters for the four primary soil layers at the 
sites of the Ajax and Pickering Dykes are presented on Table 6. The soil strength parameters were estimated 
from Standard Penetration Tests (SPT), laboratory index testing using empirical correlations, as well as 
previous experience with similar soil materials. It should be noted that advanced laboratory tests were not 
completed on the dyke fill and foundation soils as part of this scope of work.  

T A B L E  6 :  E F F E E C T I V E  S H E A R  S T R E N G T H  A N D  H Y D R A U L I C  
C O N D U C T I V I T Y  P A R A M E T E R S

Material 
(USCS Soil Types) 

Saturated Hydraulic 
Conductivity, KSAT (cm/s) 

UNIT 
WEIGHT, Y 

(kN/m3) 

Effective Friction 
Angle  

UNIT Cohesion 
 

Dyke Fill 
(Clayey Silt Till Fill) 

1 x 10-5  19.5 30° 0  

Clayey Sil / Silty Sand 1 x 10-3 – Pickering 
1 x10-5 - Ajax 

18.0 30° 0  

Sand with Gravel 1 x 10-1 – Pickering 
1 x10-3 - Ajax 

21.0 34° 0  

Clayey Silt Till 1 x 10-5 21.5 35 0 

*may contain cobbles and boulders 

The recommended hydraulic conductivity values consider the results of the falling head tests as follows: 

1) No falling head tests were completed in dyke fill material.  The recommended Ksat of 1x10-5 cm/s is a 
reasonable estimate considering the typical permeability for a clayey silt till fill (firm to stiff).   

2) No hydraulic conductivity test was available in the upper Clayey Silt / Silty Sand of the Pickering Dyke.  
The recommended Ksat (1x10-3 cm/s) for the upper Clayey Silt / Silty Sand is a reasonable estimate 
based on the range of soil gradation test results in this upper material. 

3) A single falling head test result was obtained from a piezometer installed in the upper Clayey Silt of 
BHA1 at the Ajax Dyke.  The estimated Ksat from the falling head test was 2x10-6 cm/s.  The 
recommended permeability (Ksat = 1x10-5 cm/s) is conservative and rounded up to the next highest 
order of magnitude relative to the applicable test results.  The permeability is consistent with that 
recommended for the overlying dyke fill.   
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4) The results of falling head tests that could successfully be completed in the sand and gravel layer at the 
Pickering Dyke varied from a Ksat of 4.8x10-4 cm/s to 3.8x10-3 cm/s.  The recommended permeability 
primarily considers the result in BHP4 in which the standpipe piezometer could not be filled quickly 
enough to maintain excess head.  The recommended Ksat of 1x10-1 cm/s would be consistent with a test 
that could be successfully completed in less than 1 second. 

5) The results of falling head test results that were completed in the sand and gravel layer at the Ajax Dyke 
varied from a Ksat of 3.8x10-4 cm/s to 7.7x10-4 cm/s.  The recommended permeability (Ksat = 1x10-3 
cm/s) is conservative and rounded up to the next highest order of magnitude relative to the applicable 
test results. 

6) The recommended Ksat (1x10-5 cm/s) for the Clayey Silt Till is a reasonable estimate based on the range 
of soil gradation test results. 
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6 . 0 C H E M I C AL  T E S T I N G  AN D  AN AL Y S I S

Composite soil samples were collected from test holes THP19-01, THP19-02, THP19-05 and THP19-06 on the 
Pickering Dyke and test holes THA-01 and THA-02 on the Ajax Dyke. Test hole locations are shown on Figures 
GR-01 and GR-02.  Observations made at the time of drilling are provided on the stratigraphic logs provided 
in Appendix F, and show no visual (hydrocarbon staining) or olfactory (hydrocarbon odour) evidence of soil 
contamination.  Representative soil samples were submitted under chain of custody to AGAT Laboratory in 
Mississauga for toxicity characteristic leaching procedure (TCLP) analysis, specifically for inorganic and metal 
parameters as per Ontario Regulation (O.Reg) 558.  It is recommended that additional soil samples be 
collected from the dykes and submitted for analysis of O.Reg. 153/04 parameters at the detailed design stage 
as part of the planning and development of the Excess Soil Management Plan (described at the end of this 
section).  

Table 7 provides a summary of the results as compared to O.Reg 558 Schedule 4 Leachate Quality Criteria.  A 
copy of the laboratory certificate of analysis is provided in Appendix G. 

T A B L E  7 :  T C L P  R E S U L T S - S O I L

Leachate 
Parameter 

Laboratory Results (mg/L) O. Reg. 558 - 
Schedule 4 

Leachate Quality 
Criteria 

THA-01 THA-02 THP-01 THP-02 THP-05 HPP-06 

Arsenic  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.5 

Barium 0.74 0.688 0.623 0.611 0.0675 0.688 100 

Boron 0.053 <0.05 0.059 0.05 0.06 0.067 500 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.5 

Chromium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5 

Lead <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5 

Mercury <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.1 

Selenium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1 

Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5 

Uranium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 10 

Fluoride 0.21 0.21 0.13 0.17 0.09 0.16 150 

Cyanide <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 20 

Nitrate+Nitrite as N <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 1000 
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TCLP is a chemical analysis process used to determine whether there are hazardous elements present in a 
material, in this case soil. The test involves a simulation of leaching through a landfill and can provide a rating 
that can prove if the soil is leachate toxic. Leachate toxic means producing leachate containing any of the 
contaminants listed in Schedule 4 of O.Reg 588 at a concentration equal to or in excess of the concentration 
specified for that contaminant in Schedule 4 using the TCLP Method 1311 that appears in the United States 
Environmental Protection Agency Publication SW-846 entitled “Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods”, as amended from time to time, or an equivalent test method approved by the 
Ministry of Environment Conservation and Parks.  

All TCLP results where below their respective O.Reg 588 Schedule 4 criteria, with most below reported 
detection limits, indicating that soils sampled from the Pickering and Ajax are not leachate toxic, and can be 
disposed of at any solid non-hazardous landfill.  Additional tests would be required during development of 
the Excess Soil Management Plan (discussed below) to dispose of these soils at other willingly receiving sites, 
such as construction sites. 

During the detailed design phase an Excess Soil Management Plan will need to be developed in compliance 
with Ontario’s new On-Site and Excess Soil Regulation (O.Reg. 406/19) detailing how soil removed from the 
site will be managed.  On December 4, 2019 the Government of Ontario announced that it had finalized and 
is implementing O.Reg.406/19 under the Environmental Protection Act (EPA). The new regulatory framework 
provides clarification on the responsibilities for both generators and receivers of excess soil in Ontario. The 
regulation defines excess soil as soil that has been excavated that must be removed from the project area 
(including any sediment). The Regulation will hold proponents responsible for the proper management of 
excess soil generated by their project. Non-compliance could lead to fines and orders issued under the EPA. 

The new regulation is being phased in as follows: 

July 1, 2020: reuse rules, including risk-based standards, waste designation and approvals 
January 1, 2022: testing, tracking and registration 
January 1, 2025: restrictions on landfilling soils 
grandfathering provisions - applicable from January 1, 2021 to January 1, 2026, to recognize where work 
to be done is already stipulated in a contract. 

The main components of excess soil management as defined under O.Reg 406/19 include the following: 

Assessment of Past Uses Report – this report includes the following: 

a) Records Review; 
b) Interviews with persons familiar with the site; 
c) Site Reconnaissance; 
d) A review and evaluation of information gathered; 
e) Determine areas of actual or potential environmental concern and chemicals of concern; and 
f) Preparation of an Assessment of Past Uses Report. 

Sampling and Analysis Plan 

a) Determine number of samples (this depends on volume to be removed from the site - minimum of 3 
samples for < 600 m3 – with additional samples per additional volume); 
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b) Develop laboratory program based on the standard parameter list provided in O.Reg. 409/19 and 
potential chemicals of concern identified in the Assessment of Past Uses Report. 

c) Collect and analyze samples, with number of samples dependent on the volume of soil to be 
removed from the site. 

Preparation of Characterization Report Including Review and Evaluation 

a) Incudes date assessment and comparison to excess soil quality guidelines, cross sections, figures, 
tables and narrative description. 

Excess Soil Destination Report 

a) Report detailing the logistics of soil removal (dates, final depths, volumes, destination etc.) 

Tracking System Development 

a) Plan on how each load leaving the site will be tracked. 

Ultimately the purpose of the new regulation is to promote the on-site re-use of soils where appropriate.  
The Excess Soil Management Plan need to determine and plan for a beneficial end of soil removed from the 
site. 
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7 . 0 C L O S U R E

1. A geotechnical investigation program was undertaken in 2019 at the sites of the Ajax and Pickering 
Dykes to confirm dyke and foundation conditions, expand upon the existing geotechnical information, 
and determine if the dykes are comprised of any impacted soils warranting special handling or disposal 
considerations. 

2. Four (4) test holes were advanced at the site of the Pickering Dyke and two (2) test holes were advanced 
at the site of the Ajax Dyke. An additional two (2) dyke samples of the Pickering Dyke were also obtained 
as part of four (4) samples submitted for O.Reg 558 Metals and Inorganics analyses. 

3. The dyke fill materials encountered at both dykes consisted of clayey silt till fill. In general, the clayey silt 
till fill was brown in colour, moist, firm to stiff, of low plasticity, and contained varying amounts of sand 
and trace organics.   

4. The foundation soils encountered at the Pickering Dyke consisted of Silty Sand, Clayey Silt, Sand with 
Gravel and Clayey Silt Till. In THP19-01, very hard augering was observed in the Clayey Silt Till layer (9 m 
depth) and pieces of shale fragments were recovered before test hole refusal. 

5. The foundation soils encountered at the Ajax Dyke consisted of Clayey Silt, Sand and Sand with Gravel. 
6. Piezometric data revealed that the groundwater levels beneath the dykes varied from elevation 76.5 m 

to 82.0 m between August 19 and 22, 2019. The variation is assumed to closely follow the hydraulic 
gradient of Duffin’s Creek. Falling head tests were also completed on new and previously installed 
monitoring wells. 

7. Based on the chemical testing and analysis, the soil sampled from the Pickering and Ajax Dykes was not 
leachate toxic. Observations made at the time of drilling indicated no potential contamination of soil. 

8. The recommended soil strength and hydraulic conductivity parameters for the dyke fill and foundation 
soils to be used in the analyses as part of the dykes’ rehabilitation were estimated based on the SPT 
testing, laboratory testing results with empirical correlations, falling head testing and previous 
experience with similar materials.  
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1. Geo-Canada, Geotechnical Investigation Proposed Dyking Duffin Creek Pickering, Ontario, August 1984 
2. Geo-Canada, Subsurface Investigation Proposed Dyking Duffin Creek Pickering, Ontario, August 1985 
3. Valdor Engineering, Dyke Level of Service and Rehabilitation Report Pickering / Ajax SPA’s, March 2018 

 



 

 

APPENDIX A
Construction Drawings for the Ajax and Pickering 
Dykes 

  



















 

 

 

APPENDIX B
1984 Ajax Dyke Geotechnical Investigation Logs 

  















 

 

 

APPENDIX C
1985 Pickering Dyke Geotechnical Investigation Logs 

  



























 

 

 

APPENDIX D
2017 Ajax and Pickering Dyke Geotechnical 
Investigation Logs 

  





































 

 

 

APPENDIX E
Photographs of 2019 Geotechnical Investigation Soil 
Samples 
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Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

1

THA19-01 Sample 1 (2’6”-4’6”)
Recovery 1’6”

THA19-01 Sample 2 (5’-7’)
Recovery 1’6”

THA19-01 Sample 3 (7’6”-9’6”)
Recovery 1’6”

THA19-01 Sample 4 (10’–12’)
Recovery 1’6”

THA19-01 Sample 5 (15’-17’)
Recovery 2’

THA19-01 Sample 6 (20’-22’)
Recovery 4”
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2019 Geotechnical Site Investigations KGS 19-2939-003

2

THA19-01 Sample 7 (25’ – 27’)
Recovery 1’

THA19-01 Sample 8 (30’-32’)
Recovery 2’

THA19-02 Sample 1 (2’6”-4’6”)
Recovery 2’

 THA19-02 Sample 2 (5’-7’)
Recovery 2’

THA19-02 Sample 3 (10’-12’)
Recovery 2’

THA19-02 Sample 4 (15’-17’)
Recovery 2’
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2019 Geotechnical Site Investigations KGS 19-2939-003

3

THA19-02 Sample 5 (20’-22’)
Recovery 1’  THA19-02 Sample 6 (25’-27’)

Recovery 6”

THP19-01 Sample 1 (0’-2’)
Recovery 1’

THP19-01 Sample 2 (2’6”-4’6”)
Recovery 1’

THP19-01 Sample 3 (5’-7’)
Recovery 1’6”

 THP19-01 Sample 4 (7’6”-9’6”)
Recovery 8”
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2019 Geotechnical Site Investigations KGS 19-2939-003

4

THP19-01 Sample 5 (10’-12’)
Recovery 6”

 THP19-01 Sample 6 (12’6”-14’6”)
Recovery 3”

THP19-01 Sample 7 (15’-17’)
Recovery 2”

THP19-01 Sample 8 (20’-22’)
Recovery 1’6”

THP19-01 Sample 9 (25’-27’)
Recovery 2’

 THP19-02 Sample 1 (0’-2’)
Recovery 1’
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2019 Geotechnical Site Investigations KGS 19-2939-003

5

THP19-02 Sample 2 (2’6”-4’6”)
Recovery 1’6”  THP19-02 Sample 3 (5’-7’)

Recovery 1’9”

THP19-02 Sample 4 (7’6”-9’6”)
Recovery 1’6”

THP19-02 Sample 5 (10’-12’)
Recovery 4”

THP19-02 Sample 6 (15’-17’)
Recovery 1’

 THP19-02 Sample 7 (20’-22’)
Recovery 1’
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2019 Geotechnical Site Investigations KGS 19-2939-003

6

THP19-03 Sample 1 (0’-2’)
Recovery 1’3”  THP19-03 Sample 2 (2’-4’)

Recovery 1’6”

THP19-03 Sample 3 (5’-7’)
Recovery 1’3”

THP19-03 Sample 4 (7’6”-9’6”)
Recovery 1’3”

THP19-03 Sample 5 (10’-12’)
Recovery 1’  THP19-03 Sample 6 (15’-17’)

Recovery 1’3”
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7

THP19-03 Sample 7 (20’-22’)
Recovery 1’6”

THP19-03 Sample 8 (25’-27’)
Recovery 1’6”

THP19-04 Sample 1 (0’-2’)
Recovery 1’

THP19-04 Sample 2 (2’-4’)
Recovery 1’6”

THP19-04 Sample 3 (5’-7’)
Recovery 2’

THP19-04 Sample 4 (7’6”-9’6”)
Recovery 1’6”
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2019 Geotechnical Site Investigations KGS 19-2939-003

8

THP19-04 Sample 5 (10’-12’)
Recovery 1’6”

THP19-04 Sample 6 (15’-17’)
Recovery 2’

THP19-04 Sample 7 (20’-22’)
Recovery 2’



 

 

 

APPENDIX F
2019 Ajax and Pickering Dyke Geotechnical 
Investigation Logs 
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CLIENT NAME: KGS GROUP
SUITE 402, 4310 SHERWOODTOWNE BLVD
MISSISSAUGA, ON   L4Z4C4
(905) 848-2473

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Parvathi Malemath, Data ReviewerSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Sep 03, 2019

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

19T508259AGAT WORK ORDER:

ATTENTION TO: S.Gnanasunthar

PROJECT: Pickering/Ajax Dykes 19-2939-003

Laboratories (V1) Page 1 of 5

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



TPA19-02TPA19-01 TPP19-01 TPP19-02 TPP19-05 TPP19-06SAMPLE DESCRIPTION:
SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

2019-08-072019-08-07 2019-08-06 2019-08-062019-08-07 2019-08-07DATE SAMPLED:
461448 461453 461454 461455 461458 461459G / S RDLUnitParameter
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010Arsenic Leachate 0.0102.5mg/L
0.740 0.688 0.623 0.611 0.675 0.688Barium Leachate 0.100100mg/L
0.053 <0.050 0.059 <0.050 0.060 0.067Boron Leachate 0.050500mg/L
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010Cadmium Leachate 0.0100.5mg/L
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010Chromium Leachate 0.0105mg/L
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010Lead Leachate 0.0105mg/L
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01Mercury Leachate 0.010.1mg/L
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010Selenium Leachate 0.0101mg/L
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010Silver Leachate 0.0105mg/L
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050Uranium Leachate 0.05010mg/L

0.21 0.21 0.13 0.17 0.09 0.16Fluoride Leachate 0.05150mg/L
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05Cyanide Leachate 0.0520mg/L
<0.70 <0.70 <0.70 <0.70 <0.70 <0.70(Nitrate + Nitrite) as N Leachate 0.701000mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to O. Reg. 558 - Schedule IV Leachate Quality Criteria
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-08-22

Certificate of Analysis

ATTENTION TO: S.GnanasuntharCLIENT NAME: KGS GROUP

AGAT WORK ORDER: 19T508259

DATE REPORTED: 2019-09-03

PROJECT: Pickering/Ajax Dykes 19-2939-003

O. Reg. 558 Metals and Inorganics
SAMPLED BY:D. D.SAMPLING SITE:Pickering + Ajax, On

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 5
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