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STATEMENT OF LIMITATIONS AND CONDITIONS

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 INTRODUCTION

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:

e confirm dyke and foundation conditions,
e expand upon the existing geotechnical information,
e 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.

KG S Toronto and Region Conservation Authority 1
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2.0 BACKGROUND

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.

KG S Toronto and Region Conservation Authority )
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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:

e A 1984 investigation completed by Geo-Canada Ltd. in support of construction of the Ajax Dyke.

e A 1985 investigation completed by Geo-Canada Ltd. in support construction of the Pickering Dyke.

e 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 1984 AJAX DYKE INVESTIGATION

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 1985 PICKERING DYKE INVESTIGATION

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)
KGS Toronto and Region Conservation Authority 5
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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 2017 PICKERING AND AJAX DYKE INVESTIGATION

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:

Topsoil

Granular Fill

Fill Materials

Probable Fill Material

Gravelly Sand, Sand and Gravel and Sandy Gravel

Upper (Fine) Sand, Silty (Fine) Sandy Silt and (Fine) Sand and Silt
Lower (Fine) Sand, Silty Sand, (Fine) Sand and Silt, Sandy Silt and Silt
Sand and Silt Till and Sandy Silt till

Organic Silty Sand to Organic Sand and Silt and Organic Silt

W N A WDN R

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.

KG S Toronto and Region Conservation Authority
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3.0 2019 INVESTIGATION PROGRAM

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

o 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,

e Adrilling and sampling program to characterize the existing dyke fill material for disposal and also to
supplement existing geotechnical information,

e Assessment of the foundation conditions at the dykes,

e Installation of standpipe piezometers to measure the groundwater conditions within the dyke fill and
the foundation soils,

e 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.

TABLE 1: SUMMARY OF 2019 DRILLING PROGRAM

Pickering THP19-01 4857133 654730 9.1 1.5 7.6
Dyke Crest
(Sta. 0+1080)

Pickering THP19-02 4857299 654924 6.7 4.4 2.3
Dyke Crest
KG S Toronto and Region Conservation Authority 7

GROUP Conservation Ontario Class EA — Pickering & Ajax - 2019 Geotechnical Investigation | Draft/Final: Version/Rev



KGS: 19-2939-003 | June 2020 2019 INVESTIGATION PROGRAM

(Sta. 0+0825)

Pickering THP19-03 4857503 655435 7.8 2.2 5.6
Dyke

Wet Side Toe
(Sta. 0+0280)

Pickering THP19-04 4857426 655604 7.8 2.2 5.6
Dyke

Wet Side Toe
(Sta. 0+0100)

Pickering THP19-05 4857418 655226 1.5 O.Reg 558 TCLP Sample
Dyke Crest
(Sta. 0+0500)

Pickering THP19-06 4857374 655111 1.5 0O.Reg 558 TCLP Sample
Dyke Crest
(Sta. 0+0625)

Ajax Dyke THA19-01 4856906 656349 9.8 3.0 6.8
Crest
(Sta. 0+160)

Ajax Dyke THA19-02 4856892 656446 8.2 3.0 5.2
Crest
(Sta. 0+060)

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:

KG S Toronto and Region Conservation Authority
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e characterize soil for disposal purposes; and
e 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:

e ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils;

e ASTM D1140 - Test Method for Amount of Material in Soils Finer than the No. 200 Sieve;

e ASTM D2216 - Standard Test Method for Laboratory Determination of Water (Moisture); and
e 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.

KG S Toronto and Region Conservation Authority 9
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4.0 INVESTIGATION RESULTS

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 PICKERING DYKE
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
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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).

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

11



KGS: 19-2939-003 | June 2020

TABLE 2: PICKERING DYKE: SUMMARY OF SOIL

INVESTIGATION RESULTS

INDEX CHARACTERISTICS

GROUP
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0.76 (S52) 48.2
1.52 (s3) 18.8
THP19-01 3.05 (S5) 5.4
6.10 (S7) 11.5
7.62 (S9) 14.0 17.5 9 19 435 71.5
0.76 (S2) 11.8
1.52 (S3) 10.9 20.6 | 12.1 | 85 5 5 7 26 38 57
2.29 (S4) 24.5
THP19-02
3.05 (S5) 14.1
4.57 (S6) 10.1 185 | 119 6.6 | 11 7 10 21.5 38.5 50.5
6.10 (S7) 15.4 21 10 20 24 54 25
0.67 (S2 33.7
1.52 (S3) 19.3
THP19-03
2.29 (S4) 37.1
3.05 (S5) 15.3
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INVESTIGATION RESULTS

GROUP
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4.57 (S6) 8.7
6.10 (S7) 9.2 36 18 22 11 51 13
0.61 (S52) 24.4
THP19-04 2.29 (S4) 24.6
4.57 (S6) 11.6 25 17 30 19 66 9
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4.1.2 AJAX DYKE
4.1.2.1 Dyke Fill

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

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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TABLE 3: AJAX DYKE: SUMMARY OF SOIL

INDEX CHARACTERISTICS

INVESTIGATION RESULTS

GROUP
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0.76 (S1) 9.4
1.52 (S2) 14.4
THA19-01 3.05 (S4) 16.2
4.57 (S5) 135 24 20.3 | 3.7 1 2 20 23 76
7.62 (S7) 9.1 4 19 54 79 17
0.76 (S1) 13.8
1.52 (S2) 10.7
THA19-02 3.05 (S3) 18.1 255 | 139 | 116 | 6 5 20 33 61
4.57 (S4) 23.8 0 0 48 48 52
6.10 (S5) 27.7 9.6 213 | 183 | 3.0
KG S Toronto and Region Conservation Authority




KGS: 19-2939-003 | June 2020 INVESTIGATION RESULTS

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 FALLING HEAD PERMEABILITY TEST RESULTS

Falling head tests were completed on the following monitoring wells:

e THA19-01 (Ajax Dyke)
e BHA1l (Ajax Dyke)
e THA19-02 (Ajax Dyke)
e BHP1 (Pickering Dyke)
e BHP4 (Pickering Dyke)
e THP19-02 (Pickering Dyke)
e BHP6 (Pickering Dyke)
e BHP7 (Pickering Dyke)
e 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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INVESTIGATION RESULTS

TABLE 4: PIEZOMETRIC MONITORING RESULTS

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

Ground 81.00 81.25 81.00 84.50 84.00 83.75 83.75 83.50 81.25

Elevation?(m):

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 Sand with Sand and | Silty Sand / | Clayey Silt Sand and | Sand and | Sand with
/ Clayey Gravel Gravel Silt Till Till Gravel Gravel Gravel
Silt

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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TABLE 5: FALLING HEAD TEST RESULTS AND EXPECTED PERMEABILITY COMPARISONS

THA19-01 0+160 7.6-9.1 3.43 3.8E-04
(Sand)
. BHA1 0+100 46-6.1 3.65 2.0E-06
Ajax Dyke . .
(Sandy Silt / Clayey Silt)
THA19-02 0+060 46-6.1 3.84 7.7E-04
(Sand with Gravel)
BHP1 1+030 3.1-4.6 2.33 3.8E-03
(Sand and Gravel)
BHP4 0+890 3.1-4.6 2.49 N/A 1
(Silty Sand / Silt Till
Pickering Dyke | 11p19.02 0+825 46-6.1 2.21 5.5E-04
0+745 3.1-4.6 2.94 2.7E-03
0+585 46-6.1 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 GEOTECHNICAL ENGINEERING ASSESSMENT

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.

TABLE 6: EFFEECTIVE SHEAR STRENGTH AND HYDRAULIC
CONDUCTIVITY PARAMETERS

Dyke Fill 1x10° 19.5 30° 0

(Clayey Silt Till Fill)

Clayey Sil / Silty Sand 1 x 103 — Pickering 18.0 30° 0
1 x10°° - Ajax

Sand with Gravel 1 x 10-1 — Pickering 21.0 34° 0
1x103 - Ajax

Clayey Silt Till 1x10° 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 Kt 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 Kt (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) Asingle 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 Ks,t 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 K.t 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 Kg,: 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 CHEMICAL TESTING AND ANALYSIS

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.

TABLE 7: TCLP RESULTS-SOIL

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 0.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:

e July 1, 2020: reuse rules, including risk-based standards, waste designation and approvals

e January 1, 2022: testing, tracking and registration

e January 1, 2025: restrictions on landfilling soils

e 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:

e Assessment of Past Uses Report — this report includes the following:

a
b

) Records Review;
)

c) Site Reconnaissance;
)
)

Interviews with persons familiar with the site;

d
e

A review and evaluation of information gathered;
Determine areas of actual or potential environmental concern and chemicals of concern; and
f) Preparation of an Assessment of Past Uses Report.

e 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.

e 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.

e Excess Soil Destination Report

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

e 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 CLOSURE

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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APPENDIX A

Construction Drawings for the Ajax and Pickering
Dykes
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B b e

PROVIDE 20m LENGTH OF 450 mm.¢ 10 GA CSP-
CULVEKT UNDER DYKE AT¢ MILL RACE & PROVIDE
ARMCO MODEL N2 10¢ FLAP GATE & 'AC.DEL 150
TURN OUT GATE AT END OF CULVERT

(INVERT ELEV. 78.250) AS SHOWN ON DETAIL DWG # 3

fﬁ}hqﬂ{ﬂ(wf_B

/
_.—[CENSE BUSH -
’./ J‘/
- ; ;
o
PROVINDF 3.0 m. LENGTH OF RIP RAF =

8 CECTEXTILE FABRIC (BOTH ENCS OF CULVERT!}

EXISTING 450 © CSP CULVERT —
- . TO BE REMOVED
EXIST. INVERT ELEV. 78.2292

EXISTING METAL GATE —-

ek RO el S T e

_ TO BE REMOVED _i
° PROVIDE 180 m. LENGTH OF ZE<: ~EXIST, ~ T . : .
FENCE COMPLETE WITH 40, BOARD FENCE < \ ! .
W/DE GATE OPENING / \ \ U \
. \A \ . 1 |
X.CSP_ EX. CSP, b '~
R .?l Ty 3 i
I_ _« {!_E_.,_'J':“‘_i__. v v . é o
s SR S — — & &
- VA . ﬁ\: .H P ’] e e S — - _ ~ _ ~ L - / ) B
ROAD SIGNS \ |
__EXISTING 200 @ \ i CHURCH STREET SOUTH
- * —- - - 7 N > R — - - S — N B il SO S S
J|| . SAN SEWER \ I 1 -« —% - - e ———— e JR— —_ - _
/ | | EXISTING 200 9 wﬁgag_g_l& L |
- REGRADE THIS PORTION OF EXIST. / R S S —
MILL RACE DUFFIN CREEK IN ORDER f —" T A s —————=_ L L ) p—— _g—=— J e e S = e i s = e ————— S S o
. H ) X
4T PROPOSED CULVERT BELOW DYKE : HYDRANT \ (_EXISTING 1509 GAS MAIN.
LENGTH APPROXIMATELY 30t | ,_ L w!! |
| L-ESISTh PUMPIRG STATION FOUNDATION W !
a NTRACTOR SHALL FILL EXIST. o ! BENCH MARK DESCRIPTION NOTE : ' o
OE OPENING WITH K- KRETE X © 'y ! AUAX BM # 10 SEED B MULCH TO BE APPLIED TO ENTIRE CONSTRUCTED DYKE
{ 'U'IQ: <o | BRASS PLUG SET IN SIDEWALK ON SE. CORNER ALL DISTURBED CONSTRUCTED AREAS AS \VELL AS RE-GRADED
>/ Z| oz | OF BRIDGE ON_CHURCH ST, CROSSING THE DUFFIN CREEK MILL RACE & DITCHES
$2 UNER (55m NORTH OF G HWY 4010 ELEV. 81.526
EXIST. GRAVEL PARKING AREA —— - - oo :l:.!'g'J "_‘3 Ll
CONTRACTOR SHALL STRIP OFF & 98 €Il Zl»
DISPOSE OF THE GRAVEL LAYER Ig ali = [
i 3: — 1
@ Ol SIS
81236
Date| - Revisions the metropolitan toront d regi | Simcoe
vy | .. =+ i | Simcoe Engineering Group LimitedsConsulting Engi
i . . . ’ w7 Y : e il L g s
5 Shoreham Drive, Downsview, Ontario AJAX FLOOD PROTECTION DYKE Design B.K e Scale e
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- B . — e~ . __H_\“*'HT_‘:,"__ "—.“_"9"1-—'—‘-" i

_..,: ERSEETE | | - | DETA“_S_ | INLET | OUTILET

PROPOSED 450mm @ - 10 GA CSP. —
CULVERT-LAY @ 0.00% GRADE \

150

PROPOSED 450 mm.9 ARMCO MODEL 150 —_ |
TURN OUT GATE PROVIDE HOLES IN '
_ FRAME 8 SLIDE PLATE IN OPEN & 7 I e N Lt
NOTE : . CLOSED POSITIONS (BOTH SIDES) FOR
SEED & MULCH SHALL BE APPLIED TO THE PADLOCKS TO PREVENT SLIDE PLATE
COMPLETE DYKE INCLUDING AREAS DISTURBED _ FROM: BEING REMOVED
DURING CONSTRUCTION

{\F_J

)

PROPOSED 450mm DIA. ARMCO MODEL (0C
FLAP GATE |MOUNTED!INTO 28 MPa CONCRETE
OUTLET - |

NOTE: PROVIDE RECESS IN CONCRETE WALL
FOR GATE LINK.

CONTRACTOR TO PROVIDE A PIECE OF —

_..._._._._..._.,..........-..........__.;.(8

I9mm. THICK PLYWOOD BOARD (HEAVILY : ; _
| - GREASED & OILED)-SECURE THE SAME. TO ! o
L _TOP OF DYKE WIDTH 3.0m. _ THE SLIDE PLATE AS SHOWN DURING I i S
- : == CONGRETE POUR-REMOVE THE BOARD | : =
1 ° WHEN ' CONCRETE HAS SET IN ORDER TO i g;

TOP OF DYKE PROVIDE A CLEARANCE FOR THE SLIDE PL.

NOTE : _
TOP DRE CWITH PLYWOOD BOARD TO HAVE A ROUNDED
L o BERTAY N TOPSOIL (TYP) BOTTOM TO CORRESPOND TO INSIDE @
| | OF 450 mm. 0 CULVERT

'~.\

150

“‘“*X,__ SEMI- CORRUGATED ANNULAR. BAND WITH 2 -'0-RING' GASKETS

INTERIOR SIDE OF DYKE TO BE ROUGH - 450 - PLAN 300 A
GRADED TO.CONVEY STORM FLow _ : 150 | i _ e D ENSURE JOINTING COUPLINGS ARE ENCLOSED IN THE CONCRETE

70 CSP CULVERT STRUCTURES TO PREVENT PIPE SEPERATION R e

N

. hy

—— CONTRACTOR SHALL STRIP OFF EXISTING“
LAYER OF TOPSOIL - TEMPORARILY
STOCKPILE THE SAME DURING DYKE CONSTRUCT!ON

AND USE THE TOP SOIL TO TOP DRESS THE

TYPICAL DYKE CROSS SECT|ON ' DYKE TO THE FINAL GRA[')E AS DETAILED
SCALE 1:40

450 DIA.

~ —NATIVE GROUND

28 MP Fo - ST T T T TR /%WA‘*/%/A%WA//N\ B AR
a . \l.l ..I N . . .
- NOTE : CONCRETE vl -

CONTRACTOR SHALL INSTALL RIP-RAP 180 |+ i/ "z e ol 150 I_.J__?'?_‘L..-",j-‘ g Q

REGRADE EX!STING DF[CH
BOTTOM TO sulT

g. . : * .
_ AT ENDS OF CULVERT I ACE SRR

AR I Yo .s'n.' b . . .\'-:-.x Cew N
DIMENSIONS - 30 m. LENGTH x FULL WIDTH (e - v ie e ot 1 i s it
OF DFrCH . n 3 . 'ﬁ ;’. :.- ‘ ‘ '_ - ‘-o,. 4 :"f ., ' LA d‘, ‘.{ e :'_ Tl B 'J Vs ‘- N :' .-‘.'. "d: = 4‘.

I e R G : 5 o
g 2 o ) . . z| o | SECTl ON A-A 'SECTION B-B - | SR = I e =
= Sl &l DR 72, W - § o _ R x -4 - Y e e e N 3 S P S - =4 O o
_ 2|5 |2 u z = wi _ "~ CULVERT - INLET & OUTLET STRUCTURES R : . SR |
= . J o
- o4 [ NMen Ll L w = _ NTS. - ‘ - - .
| g | % g U' ; -t - R UT - —— t g - IR . A T e e . . ittt — . [T y i i E : . . B! .
Z 92 i Z Z > 2| - | A & R
‘L zy e Y S
S 0
_________ —_— mm - - e __,___@-__z P — _.._..E. L. — S — - .E_ - I E— S .E I - S o
=w E
85 &[5 il _ _ 8 0 S S
: - El= R =] - _ R = © N e B .85
- & o|23 ® © ) © |
_84 = o ;——~ o har - - i oy 0= - - =z -4 E E . e . _ _ » 4
o = — 84
. i - = — - TOP OF PROPOSED .
83 __. . i L2 - 2 . Q 2 DYKE S R I
-aﬁ m ux} :j . (EI:Ev. 8! '3 TYR)" R T o R . U, . e e . et e Lo R — _..._..._..jr-.......I.._...._....... . SRR .,. . ISR S 83

[« 4
n
]

T

|

|- 82

481

79

—— d .
- —r— e e e S . v

/ TO 98% PROCTOR DENSITY .

, ' T _ T\-—INVERT _ TOP OF WATERMAIN
EL.78-250 EL. 76-806

? ' SUUU A T _ I ' NOTE-CONTRACTOR TO INSTAUL A MIN, LENGTH OF

—— - “EXISTING SAN. SEWFRS"

o - : ) | () To e .
ST IR . - R - . . . ) . . . . L-' K . .
74 . — FRUY SR EUS . __....R.__: - *lNVERT e e

A
— 270mm _FOR 1050 ¢ SAN. SEWER

s I50mm FOR 600# SAN. SEWER

SN — ,,._'_.. . [T S - D __Et:_-'r4,2'3 R R B B v s e e e e P R rre— [ . - . . . - v
iNVERT _ IS MPa CONCRETE . Z

73 S —— S — . S OO URV AP SUU R S e B RCE/ (oL

~-'EX1STING SAN. SEWER
‘?2 U SN, . R e L B P, - PP, A E N S B, S [ e e e P [ N P e e o o et e e+ e e e 2ot ) [ . S . L L L S

EXISTING CLASS 'B' BEDDING

CONCRETE ARCH BEDDING

w
m
[
=
81.050

ELEVATION

EXISTING
| GROUND
" ELEVATION-

80.074 |81.30

81.048
78.554
78.60
78.69
78.426
78.649
78.539
78.439
78.420
78.489
78.370
78.337
78.330
78.451
78.402
78.56
78.461
79.328
78.469

CHAINAGE

232.757
247.757
262.757

~007.0t)|81.105

000.00
009.00
029.00
039.00
041.590
062-60
076.50
098.50
10260
12960
133.50
1139:60
150.162
I57.757
172.757
187.757
202.757
217.757
277.757
292.757
300.392

3|@392
321.392

Date|  Revisions - ' |
N e the metropolitan toronto and region | | "~ DUFFIN CREEK i RN e O
L S conservation authority | ,, L | Them L | simcoe Eng.naa..;n.;;' Group ._'.',;;..:;g..c,‘,
S : . . B | -  AJAX- FLOOD PROTECTION DYKE S IANSTTT U [Toesien BK SEais. G
S 5 Shoreham Drive, Downsview, Ontario S | ol | sy Desig s‘,”"e S
gy _ . v | B Ny PROFlLE/DETAILS ~. \ \Ea,\‘m P 855 R |
3 - B | ' . | | - . L Checked RLS. - Dahe AUGUST 198




_ AT I . ' \ | / 1 Al Dimensnons Are in Mllhmetres
O L . | ' , _ CALL Elevatuons Are Geodetlc Metrlc
- | | PROPOSED 450 mm @ C.S.P
OUTLET STRUCTURE AS PER . T -
° PROPOSED FLOOD DETAIL ON DWG. 3 _ _——
O PROTECTION DYKE ] . (INV. EL. AT 300 mm BELOW CONTRACTOR TO BE RESPONSIBLE FOR LOCATION OF
~ - EXISTING GROUND ELEVATION) ALL EXISTING U/G '8 OVERHEAD UTILITIES. VARIOUS |
o UTILITIES CONCERNED TO BE GIVEN REQUIRED ADVANCE
+ . & NOTICE PRIOR TO ANY DIGGING, FOR STAKE OUT. THE
- S So | C&L’ ' REGION ASSUMES NO RESPONSIBILITY FOR THE ACCURACY
. 2w1 o / ~ pric | OF THE LOCATION OF . EXISTING UTILITIES - AS INDICATED |
< SR o e Lk L | ' ON THIS DRAWING. |
P ; ‘( :N gﬂe ;,&z .' g i s:; h :
% é é?g g’g i . . : § 4 4
.J — — -
o /=
&) a /51% R4
= ; ’
< ’
EI L
R4
| Y 4
-
N g
[+
LOT 17 N *
8.2.0 \ ' X
7 4
L]
7 4
# »
Y 4
- . _
I ! LEGEND: o
4 \ L
T 0 N OF A J Ax W TREE MATERIAL TO BE REMOVED
’ vv _ .
- & . BOREHOLE LOCATIONS
PT A : _ '
0 S.I.B PROPERTY BARS -
”5%5'000 _ SEED & MULCH TO BE APPLIED TO ENTIRE -
3 ,_e;_‘"lo i -CONSTRUCTED DYKE, & ALL AREA DISTURBED
. DURING CONSTRUCTION i
‘o mm vmen e LIMIT OF STORM . DRAINAGE /;\RE.A-.'_
) | | i
g
l CAMP GROUNDS {
g
| 8l .4
' 0
T8 18 5% BB BB NI -l“l-.l_nl-I-u-l-g_.-.-.-’-.-'_u-' " O _ 1 -'»w,'..
-'-.~". o e
! ~ PROPOSED ~- 1
. 450 mm @ C.S.P" e !
s - OUTLET STRUCTURE -
50 AS PER DETAIL ON
° e 1+904 DWG. 3 |
3. INV. EL.80.0 m
-]
o ACGESS RAM\"-*'-
] y;
' GRAVEL
| | NOTE : I
REGRADE EXISTING GROUND ALONG TOE
| OF HIGHWAY No.2 EMBANKMENT TOWARD —
450 mm DIA. CULVERT, ONCE THE 2I50 mm DIA. POLE
| 8 6 C.S.P CULVERT HAS BEEN PLUGGED © |
. INSTALL FLAP GATE- — ~~\  ~
| ASPH. ’
MOUNT 305 mm ARMCO | l
| MOD. 10 C FLAP GATE ON
D NORTH WALL OF CATCHBASIN @ |
< =
L] d
| 300 mm c5P | J ' = 8 | & ( INV. EL. 80.
' C.B. 30 mm CS.P - V.EL.80.0
e - - I | _ . _p DITCH o B S O .
| \ . / \ - lNV leL. 80. 15 m ASPH . Q ' & © o O v i
\ e “‘“300 m STM. | B : L
NOTE: - : =
ROADWAY & DITCH DRAIN TO 2[cB - B -
DUFFINS CREEK VIA A STORM
SEWER WHICH OUTLETS 300 mm K|NGS TON ROAD 300m STM . 300mm STM 300 mm STM
e SOUTH OF HWY. No, 2 STM | | R Rt
| Date|  Revisions ) S" —— ok
) el ] the metropolitan toronto and region - | DUFFIN CREEK | | IMCco¢
conservation authority | | | . B
: PICKERING FLOOD PROTECTION DYKE | | Simcoe Engineering Graup Lim
A 5 Shoreham Drive, Downsview, Ontario ' Design RLS, JM- i o
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| | INSTALL HAND PLACED RANDOM : , LEGEND: CONTRACTOR TO BE RESPONSIBLE FOR LOCATION OF |
. . RIP-RAP STONE SIZE 300 TO 600 mm % ALL EXISTING U/G 8 OVERHEAD UTILITIES. VARIOUS |
' ' WITH TERRAFIX TYPE 270 R ' UTILITIES CONCERNED TO BE GIVEN REQUIRED ADVANCE |
| | R FILTER MAT / TREE MATERIAL TO BE REMOVED NOTICE PRIOR TO ANY DIGGING, FOR STAKE OUT. THE |
s . EELI\EBIEIEI-:M é\ﬁroxwzsm x FULL CREEK $ BOREHOLE LOCATIONS "REGIUN ASSUMES NO RESPONSIBILITY FOR THE ACCURAC[
NOTE- REGRADE CREEK BANK TO SUIT \$ ' o S.1.B. PROPERTY BARS | OF THE LOCATION OF EXISTING UTILITIES AS INDICATED O
g &Q Q;{* PROPOSED F]_OODL SEED & MULCH TO BE APPLIED TO ENTIRE CONSTRUCTED DYKE, ON THIS DRAWING. N | 5
Tl
m 0 Q@ PROTECTION DYKEI AND ALL AREA DISTURBED DURING CONSTRUCTION. . PI E . PI |_D|_ *
+ < PROPOSED r S N | 2 +535.000 Q
s O 600 mm @ CS.P OUTLET STRUCTURE T P o . g + 6.75 :
. PI'G' Ry = AS PER DETAIL ON DWG. N23 o 3 ] Im 1+506.750 <
<« E \ 1+721.000.%% & (INV.EL.300 mm BELOW EXISTING - e =~
- %° 1+781.150 x ® R o IS | N £ 3 GROUND EL.) 1. »
o ) Do L F ox _E AN _ -
in o W
. 8 L =
- PR - . -
: NN e | [MIT OF STORM DRAINAGE AREA OVIDE DRAINAGE SWALE,~AT 0.45% SLOPE
I
s A e e L A — - o
u > - - WAL E 0.2 % SLOPE ;
O 300 mm @ C.S.P Om(TYP) SROVIDE DRAINAGE SWALE AT ° :
- COLVERT ——— _ ‘ AS SHOWN ﬁ: TYP DYKE CROSS SECTION DWeT3 =
< PROVIDE ACCESS RAMP .
z u ) AT 5:1 MAX. SLOPE g2l s TO
| WN OF PICKERING
82.2
]
= ."
- Ll
82.7
| !
G € = &
82.7 :!
rj L
81.7
|
-lﬂl—l_l-l-l._l_l-|-'-.Ll-.-.-.
1
|-H-"-‘-'—
- . - o |‘ ]
- |
I-lﬂlﬂu“l—'-.-.-‘-.-.”N-.-'-'-'-l-l-.-‘IL-I"“'*’ 828
82.2 |
: - 8.8 ' _ ] NOTE PR L4
| - - | ‘ : - ROADWAY & DITC}
1 71O DUFFINS CRE
. b | OUTLETS SOUTH 0
—_ ! , !
_ _—— e — = T —> - !GIOE;Zm C!S, P DITCH - .
| B \7'_’ - ] - - T T . DITCH EL.BLIS
| FINCH AVE 450 mm CSP /
| i /o
| Date|  Revisions : : '- | |
B DS — the metropolitan toronto and region DU‘FFIN CREEK
| conservation authority PICKERING FLOOD PROTECTION DYKE
5 Shoreham Drive, Downsview, Ontario PLAN Design RLS, JM I
M3N 1S4 ol | _ Drawn JH
STA.1+470 TO STA. I1+804 - |
5 . . ’ e - Checked BK




o e o e it e e St e

’ | | CONTRACTOR TO BE RESPONSIBLE FOR LOCATION 3§ & ol Dimensions Are In, Millimet
« S : ‘ ALL EXISTING U/G 8 OVERHEAD UTILITIES. VARIOUS'| All Elex TR U DN R
: . , - Elevations Are G ic Met
| o BENCH MARK DESCRIPTION UTILITIES CONCERNED TO BE GIVEN .REQUIRED ADVANCE | L. _Are Segdetic Metery
“ e GOEDETIC B.M. 67-U-002 } NOTICE PRIOR TO ANY DIGGING, FOR STAKE OUT. THE | ‘ ' '
. : REGION ASSUMES NO RESPONSIBILITY FOR THE ACCUR’ACY : ‘
PICKERING TOWNSHIP MUNICIPAL BUILDING, / - OF THE LOCATION OF EXISTING UTILITIES AS INDICATED |
- at northeast corner of intersection of : ) : o R o=
HWY #2 and Brock Road, tablet in . s ON THIS DRAWING. \ L g
southwest concrete foundation wall at \'““‘m.aq_ ' : (o 0]
northeast .side of main entrance, 150 e - /
mo from south corner, 60 mm below . / T S TTT— T P : ' . g
brick, 60 mm above concrete sidewalk. T \ / '
. Flevation 87.580 m. ““"“—————h_,___ﬂ____l____—_ \ V <‘.[.
—_ -
| SN O
RELOCATE CREEK AND INSTALL | |
| ~ RANDOM RIP-RAP AS PER g
DETAIL “
- : . - J‘ .
LEGEND: \ows.7/ :
LE APPROX. LENGTH — 70 m "
w TREE MATERIAL TO BE REMOVED _ S A EE £ad E .I
| INTERIOR SIDE OF DYKE TO BE : Ny i -
(Y BOREHOLE LOCATIONS ?Egﬁ”TSRADED TO CONVEY STORM v 7? s
o S.1.B. PROPERTY BARS CSP CULVERT ' /R : [F:S 82.8
SEED & MULCH TO BE APPLIED TO ENTIRE CONSTRUCTED DYKE, L _
AND ALL AREA DISTURBED DURING CONSTRUCTION. 75 mm DIA. SUMP OUTLET
TN EN IR LIMIT OF STORM DRAINAGE AREA PROPOSED 450 mm DIA. B BE AT
- C.S.P OUTLET STRUCTURE \“p.\f' 100 mm DIA. SUMP OUTLET
AS PER DETAIL ON DWG. 3 INV. EL. 82, 48
INVERT ELEV. 82.3 m 5
£/ 4395
PROPOSED 300 mm DIA. C.S.P
OUTLET STRUCTURE AS PER
DETAIL ON DWG. 3
(INV. EL.100 mm BELOW STA 2+000
EXIST. GROUND LEVEL) EL 64.29
PROPOSED FLOOD
PROTECTION DYKE
INSTALL HAND PLACED RANDOM STA.1+970
. . _ RIP-RAP STONE SIZE 300 TO 600 mm EL. 4.2/
. WITH TERRAFIX TYPE 270 R
FILTER MAT —— STA. 24030
(LENGTH APPROX-47m x FULL CREE EL. 84.37 N\
‘EMBANKMENT TO TOP OF DYKE) oY J
NOTE : REGRADE CREEK BANK —ASSUMED LOCATION B 2t
: OF SumP
- TO suiT OUTLET PIPE o
'S \‘\ ~50 mm DIA. i
< / Y INV EL.83 . 409 |
A 83.3 - _ _ ;
@ B 5555 _ NOTE: FOR PROPERTIES WITH ' ' |
= B / 7 - a SUMP PUMP PIPING DRAINING |
.0 e ANK il . |
g ST4.2+060 ° | REFER TO DETAIL | /72 ™\ .
5 EL 8446 i W / o
100 mm DIA. - ¥
cu). \ INV, EL.82.702 A
e 3
OF  PIGKERING
- - . 1.9 82.8
§ STA. 24150 > z STN 2420 E I—OT l 8 o |
i . ELT 8470 Nga% o, tLes62 i
: 852 PIK SUMP OUTLETS
2+163.850Q ' TO BE LEFT t
' 1 AS EXIST——F— T
]
I
1
/ 1
| ]
: I e T T T e—
[ 2 —l-‘l—'-'-_'- | T R
° ! ! 1"" ' I
o l 84 -6 0 —‘—‘,-:-'
d I - "I"
O = |
o -
(1 4 T i 1
- 83.0 R R
O i [ -
m | ‘-u-'-l-'-.-'--. .‘-.-l-|-|_|-l-l_l-l !
- 84.0 = B
82.7 ' ' j. : L e
/ " _ _
' gt | A | | [ | 200 mm @ TILE PiPE
B ::::-380 Zm Q_T_H_E PrE [ 380 mm ¢ TILEHPlPE — | 300mmpcp  |380@ mmC.s.P - ___|38Ommg TP | 3%'0 mm @ TILE PIPE 8 _ it 4 - - \L\H‘ R I "I_ T
““““ - + R W s s8omm g cspl L ] B G e S 200 mm @ TILE PIPE _’ﬂ/’ _ Co o TTTTRDITCH ————
R 86.4 U R o | S : FIENTRRI I M
SEUE ) FINCH AVE ss3s ’
R ﬁ ‘ 83.1
. | Date|  Revisions . _ ; o | | - — =t
_ o=t the ' metropolitan toronto and region " DUFFIN CREEK | Simcoe
conservation authority | | N T g e
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5 Shoreham Drive, Downsview, Ontario PL N. ' - " ' Design RLS, JM- Scale
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RELOCATION OF CREEK
MIN. 4.5 m NORTH

PROVIDE SLOPE
FOR DRAINAGE

FILTER FABRIC OR
APPROVED EQUAL

AN

e
<

HAND PLACED RIP-RAP
STONE 300 TO 600 mm , SELECTED FILL COMPACTED
c¢/w TERRAFIX TYPE 270-R ' TO 95% S.PD. IN 150 mm LAYERS

2.0 m (MIN.)

/T\ DETAIL

TOP AND SOUTH SIDE TO BE
TOP DRESSED WITH 10 mm OF
TOP SOIL AND HYDROSEED

'NATIVE GROUND

PROPERTY LIMIT

INSTALL 45° BEND AND A LENGTH OF
PIPE TO MATCH EXISTING SIZES TO
OUTLET PIPE AT EDGE OF

DRAINAGE SWALE

PROPOSED FLOOD
PROTECTION DYKE

DRAINAGE
SWALE

PROVIDE RODENT SCREEN
ON ENDS OF PIPES -

Y/
INTERCEPT EXISTING SUMP "
CONNECTIONS WHICH ) ) _
OUTLET IN OR i / /
THROUGH DYKE.
ABANDON OR REMOVE y
REMAINING PIPE . ‘-

/2 DETAIL

W NTS. DWG. 6 N.T.S.
S q - - g R '
: ) | SN 1 | PR
< : . i 1 s ' N -Y-
88| v ) : ‘ : : | 88
o £ ; L : S
i E
ol i . ; 1 ST : o :
. o ; ; : ] -8 T O N P R
T = T o | 3k AR N A
o il : ?|E . :
0 wio . 1 ~ ‘ ;. S
nlo s - - : o3 j ! = :
O m < W= ¢ i iiadl R AR EIE RN
86| Z Olyj - H 1 : Ola ! Qut SAEE
| ; | : 513
5 ; i eTs cohe
o PROPOSED TOP OF DYKE Poisol las
85 __ ; : LE |
< . . . '. Lk
= o i L4 41132
EXISTING GROUND PROFILE L o
. . . B " b H .
84 | - P ;
i : i B
S .
- 83 ¢ i
S S
i b
82 !
]
8l - == ' . \ —— : i ) ' . i H : i
e . INV. EL. AlT 300 mm === — - -2 ;l - o raiEin
_ ' BELOW EXISTING GROUND ELEV. ' : : 3 __ S SR, ol R j oo
: i A L TS I | DN _m/_lN_VER}? P d
o E{SWALE @  ° T T T e T ELEV. 80.0}
| AT 0.4 % GRADE ! | : S SN (R D At B
. i . L i A . i
+ : @ : 1
: i '
_ © ® < e
TOP OF R - ® ;r? & & & . - e i o o o . @
DYKE ) ] ) 0 ™ s 0 ] ™ (2] " ] 2] )
ELEVATION ® ® © ®© © ® ® @© ® @ © ® ©
o - © - 0 ~ W0 o 0 o o
EXISTING & o Q 3 o & o o ®© ® ! © g S L g_
GROUND — = — — — ) — o O :i o
ELEVATION @ @ @ © © o o 2 ® @ ; © ® ® ®
o o § o o ~ o = © O o 3 3 2
CHAINAGE 4 Q @ N S 0 pey ® w0 } g S © -2
¥ hd + * X * s b1 r =z b+ hd + X
Date Revisions
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the metropolitan toronto and region
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5 Shoreham Drive, Downsview, Ontario
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DUFFIN CREEK

PICKERING FLOOD PROTECTION DYKE
PROFILE (STA. +000 10 STA. 1+345)
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APPENDIX B
1984 Ajax Dyke Geotechnical Investigation Logs
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ENCL. 1
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BOREHOLE

GEO-CANADA LTD.



LOG OF

BOREHOLE ..L.....cooon

Enciosure we. 2

CLIENT: SIMCOE ENGINEERING LID. ORILLING DATA
. ppoJEcTs DUFFIN CREEE TYKE Welhod: AUCERING
LOCATION PICKERING, CNTARID Domyier; 125 o=
DATUM ELEVATION s GEODETIC Dare: Aipust 3, T84
R R R R R .
SOl PROFILE SAMPLES ] w DYNAMIC COME FENETRATION R
) RESISTANCE  FLOT ™3 PRl L AT PR i
= g_n ' 8 Ll Contar Ll =
Sl ) = I 49 4D 3p 0o zZ= M
@l w ' le=] & We W w| =
ELEV GEECHRTON =|2| £ 2|25 & [snear staenGTH e =y = | Gram SITE
DEFTH = ZE1Z| 2|36 | 5 |ouvconsmtn s nEwo vane % ¥ . |DISTRIBUTION
2 2|2 5 [EY | 2 |eouck raans x s vane WATER CONTENT [%] %)
78.6 Geound ‘Surface i = 0 GR 54 5| CL
0.0 | TOPSOIL ot
183 Taab T | 55| 2%
0.X | sy
Organic ]
Some Sand, Shells, o
Yery Slightly Flascic
Very Loose to Loose
Al bised
Hoist]|T
''''' 7
Het 3 |.s5:] o
I ML
s 3
_Brawn [T
Grey |
il 4 | 55 3 18
Sandy
T5.4 Wood P
5.7 | Gllty SAMD L GRAVEL [;=} > | 58] 5
1t | Cospact .
3.5 | Enp OF BOREHOLE

GEOQ-CANADA LTD.




our Reterance 8y 528

CLIENT

- PROJECT DUFFIN CREEK DYRE
LOCATICS: PICKERING, OHTARLIOD

DaATUM ELEVATION

GEDDETIC

SIHCOE ENGINEERING LTD.

LOG OF BOREHOLE..?Z

DRILLING
Weihod:
Chametery
Dole:

DaTE

AUGERING
135 mm
Auguse 3, 1984

e

Encinsue N‘_..}.._

[FT byYmAMIC COME PENETRATION =
SOIL PROFILE SAMPLES | Lo, | 7 [nesistance pior ST, e (5
‘gz H 100 LEMIT EOkEphr  LEIT EE
E e i E 5 I.D 5P !F 1 W W W, :E .3
ELEV 4 E R e %E E SHEAR STRENGTH f————————t tf;i‘:::uglléir
DESCRIPTION E| > | 2 'L = la o + FIELD VANE T i
T — = = UMCOMNFINE i = :
ﬂE:'H o % ;3 = 28 o | w OUCE TRIAZIAL X LAB WANE WATER CONTENT [ [
5.4 Ground Surface @ 2z 19 T 10° 26 30 GROSA 51 CL
0.0 | TUFSOIL o
TB.1 ad 1|55 &
0.3 mrown 18
SILT
Organic
Some Sand, Shells ’ Yl B s
I 158 B
Hoist |T 7
Wet e
18 i |
slightly Plascic 1% | 2 | = |es
Lopae
=1 . s
75.8 Liss | 6 20,69, I, —
2.8 | Crey Wet |5
Silcy SAND & CRAWEL  |a.°
Some Organic Matter |[l.p
Compact .r
¥l s lss |18 =
74.9 2
3.5°7 END OF BOREROLE

GEO-CANADA LTD.
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Rt o
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5.5 o
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APPENDIX C
1985 Pickering Dyke Geotechnical Investigation Logs
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G-85.0706

ENCL.

1

JHAD O350d0Md

BROCK RD.

PLAN

LOCATION

BOREHOLE

GEO-CANADA LTD.



Enclosure 2

G-85.0706 LOG OF

PROJECT No .57t

CLIENT: M.T.R.C.A. c/o Simcoe Engineering

PROJECT: ©Duffin Creek Dyke
LOCATION: Pickering, Ontario

BOREHOLE

DRILLING DATA

Method:

Diometer: 100 mm

Augering

July 22, 1985

DATUM ELEVATION: Geodetic _____Date:
= SOIL PROFILE SAMPLE
ELEV ol & S
|— o | S ISROMRE g r AR KS
DEPTH. DESCERIPFTION E 5 : 2 WATER
= A
80.6 Ground Surface s e (%)
300 T 11 i GR. SA. §5I. (L. W
g-8 e T ~ | 1| ss| 47
FILL /'\_
silty sand, some gravel e
brown o
dense to compact 9 cs| 18
_damp_ N
moist |~
L e
78.8 sl [ e S R
1.8 | organic SANDY SILT 791 m
trace gravel kil
grey, black mottled i [ e
78.1 | wet, loose : 4 ss| 25
2.5 | SAND AND GRAVEL ity
trace silt o
grey, saturated £
g Lo s s |issl sy gelan . 50 g 17
o

77.1 = —
3.5

END OF BOREHOLE

GEO-CANADA LTD.




Enclesure 3

c-85.0706  LOG OF BOREHOLE .. 2.5 2.0 .oy

PROJECT No....T

CLIENT: M.T.R.C.A. c/o Simcoe Engineering DRILLING DATA
PROJECT: Duffin Creek Dyke Method: Augering
LOCATION: Pickering, Ontario Diameter: 100 mm
DATUM ELEVATION: Geodetic Date: July 22, 1985 .
= SOIL PROFILE SAMPLE
= | "3
ELEV. O e
= | i g [GROUNT Cpie AR K'S
DEPTH. DESCRIPTION =| S| >| 2| WATER
7 ] et I -
80.9 Ground Surface =
0.0 |FILL e CREAE N S . v
brown S
80.4 |silty sand, some gravel —

0.5 |50 mm Topsoil :
brown | LIl | 85| 24
SILTY SAND
compact G Ers
o :
loose moist '
SANDY SILT 2 55 7 I 49 50 0 24
79.3 ik
1.6 |oRGANIC SILT A
with fine sand i j__
dark brown i I-I'.L_.
pes 4]3 | ss| 3|78.8m
78 .3 |very loose
2.6 | sanD ,
fine to medium, trace shells|
grey, wet, loose i
el I —1% leselin s
?a.ﬁ SAND AND GRAVEL Pci
s = —
3.5 END OF BOREHOLE

GEO-CANADA LTD.



Enclosure 4

No..6785.0706 LOG OF

BOREHOLE...S......

PROJECT
CLIENT: M.T.R.C.A. c/o Simcoe Engineering DRILLING DATA
PROJECT: Duffin Creek Dyke Method: Augering
LOCATION: Pickering, Ontario Diameter: 100 mm
DATUM ELE‘H’ATIDN- GEﬂdEth ang: Jul}r 22, 1985
SOIL BPROFILE SAMPLE
m
ELEV 6 i E
1 w
afl2| &[5 |CROMNE gemarKsS
DEPTH. BESCRIPTION :E_ = e = WATER
F - 5
81.2 Ground Surface “ =z %
0.0 | Topsoil n,.‘{__, RS BAL 5T, CLE. W
VERY FINE SAND Ee=ill fESE ss| 10
brown, damp
loose
80.3
0.9 | ORGANIC SILT 2 55 B 2 48 50 0 13
sandy in
79.8 | brown, loose
1.4 | sanD
fine to medium
a2 55| 16 4 716 20 0] 1
some silt, shells _i_ 2
79.0 | brown, moist, compact WLl
2.2 | SILT | | 79.3 m
78 .6 | brown, wet, loose 4 38 8
2-5 | SAND AND GRAVEL o
trace of silt '1
brown &
i e :|s | ss| 52 BORN G5 5. B: 15
77.7 | very dense R

205

—eeee————

END OF BOREHOLE

GEO-CANADA LTD.




Enclosure 5

PROJECT No, 6785.0706

LOG OF BOREHOLE

---------

CLIENT: M.T.R.C.A. ¢/o Simcoe Engineering DRILLING DATA
PROJECT: Duffin Creek Dyke Method: Augering
LOCATION: Pickering, Ontario Diometer: 100 mm
DATUM ELEVATION: Geodetic Date: July 22, 1985
SOIL PROFILE SAMPLE
m
-
-= o )
ELEV. O w o
@l =l S ISR g p A RKS
DEPTH. DESCRIPTION :E_ 5| = < | WATER
81.8 Ground Surface wn| Z >
0.0 FINE SAND
damp to moist a Bl [
loose to compact
2 S5| 11
T pr i b -
shells |A.
—brown__ st e ol B 0
grey s =
9.7 S
12.1 | oREANIC SILT D_ -
793 black, wet, loose 4 ss| 38
2.5 | SAND AND GRAVEL o
78.9 grey, wet, dense o.
2.9 | CLAYEY SILT TILL
Erey
78.3 |well cemented, hard 5 | §5] 36
3.5 | END OF BOREHOLE =

GEO-CANADA LTD.



Enclosure 6

ot uesiins . LOGHOF BOREHOLE.. Si.c.o.... oo

PROJ =
CLIENT: M.T.R.C.A. c/o Simcoe Engineering DRILLING DATA
PROJECT: Duffin Creek Dvke Method: Augering
LOCATION: Pickering, Ontario Diameter: 100 mm
DATUM ELEVATION : Geodetic Bover S SH 25, 1909
SOIL PROFILE SAMPLE
a )
ELEV o| u 2 s
: ]l o] o JGROU REMARKS
DEPTH. DESCRIPTION E S|z 2 | WATER
in| £ =
82.2 Ground Surface =z
0.0 | FINE SAND =
trace silt L|ss8] 3
brown, dry
loosze
Z-I'SS5 8
S| [ v
80.4 sherls 1”13 |ss [14 {802 m
1.8 | SAND AND GRAVEL .
trace silt, shells 3
grey, wet ik
compact Gl lse big
éil b
e
78.8 = R
3.4 | CLAYEY SILT
trace sand, gravel / C = 19 KPa
Brey H
soft / 6 |s8 4
C = 36 KPa
//f/ §
7 |58 ] &
/ C_ = 45 KPa
u
/ 8 |85 4
C. = 28 FPa
L_75.3 = P
6.9 END OF BOREHOLE

GEO-CANADA LTD.




Enclosure 7

No_ G-85.0706 LOG GF BOREHOLE ... 9:.0....:--

PROJECT S
CLIENT: M.T.R.C.A. c/o Simcoe Engineering DRILLING DATA
PROJECT: Duffin Creek Dyke Method: Augering
LOCATION: Pickering, Ontario Diometer: 100 mm
DATUM ELEVATION: Geodetic Dates ©  Juty o7, 1995
—_——-——l— —
SOIL PROFILE SAMPLE
o N
ELEV ol o 2 U
' a2 &8s [CROUNY  REMARKS
DEPTH. DESCRIPTION E = ?: - WATER
87.6 Ground Surface n| Z jz %
0.0 | FINE SAND GR. SA. S51. CL. W
some silt 1 851 5
brown
dry to wet
loose
2 s8] 7 0 i0 30 ] Eh
\"
A T
80.8 3 | 85| 18|[W.L. L i S T
1.8 | SAND AND GRAVEL = 81.1 m
with some silt
brown, wet g
80.0 | compact i S ss| 41
2.6 | CLAYEY SILT TILL
ETEY
well cemented
haxd 5 | ss|i00
79.1 —— - s —_ —_
3.5 | END OF BOREHOLE

GEO-CANADA LTD.




Enclosure 8

G-85.0706

PROJECT No......

CLIENT

LOG GFBOREHOLE....7.....

DRILLING DATA

M.T.R.C.A. c/o Simcoe Engineering
PROJECT: Duffin Creek Dyke Method: Augering
LOCATION: Pickering, Ontario Diemeter: 100 mm
DATUM ELEVATION: Geodetic Date: JUE_EE, 1985
SOIL PROFILE SAMPLE
m ] ([ g
ELEV. O| w
a| st ] g |CROML . prmARKS
DEFPTH. DESCRIPTION E St=1=2 WATER
il Z] > %
82.8 Ground Surface 5
0.0 | FINE SAND Gh. SA. 'SL. CL. W
trace silt 1 88 5
brown
dry
loose
81.8 2. |85 |17
1.0 | SAND AND GRAVEL ’
with some silt 17 —i——
brown ' WL
moist to wet 81.5 m
compact o4 -3 |88 [24 45 50 5 0 11
7
4 {55 |18 11l
g
79.9
2.9 |FINE SAND
with some silt
e grey, saturated, compact 5SS 0 85 15 0
z B =————— =
3.5 |END OF BOREHOLE

GEO-CANADA LTD.




PASSING

FERCENT

UNIEIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fiee | Meadium ] Coorse Fine | Coarse
,E..“-_i'“ SIZE IN MICROMETERS SIEVE DESIGNATION [ Melric)
J z 1 4 8 L 20 30 4080 g75um 1504m J00um a00um IEwml A min 9.5mm 190 mm A7 % wm &Y 0m
100 1 I] I ”” ’;ﬂum 1D&pm Hl‘.‘lplm A5 um B50 wm ?.I:rtimm 4. 7imm 13,2 mm 28, 5mm 53, Qmmy ?S.l:’amm
-l"--;
N ra f-"'# - ___,..--""‘"—_--.
o i | = ..f 1o
/ e f/
B0 I, / -'/ 20
/ ;/
1 L/ 0
II /
60 408
gall
a0 || Fl #: 5ﬂ“
4 [ LEGEND :
5 / BH [SAMPLE SYMBOL =
40 60 =
/ 7 3 3
30 ! f ? 5 — a— a— o
// 6 | 2 :
20 / 80
P
I—"f
10 _,,..-"‘?/ a0
L
o i 100
i z i 45 o 20 30 40 270 200 (40 100 EOBD 40 30 20 |6 oa 4 W W 1 el
SIEVE DESIGMATION | Imperial)
- GRAIN SIZE DISTRIBUTION FIG No 1
some silt DATE AUGUST 1985




FASEING

FERCENT

UNIEIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT p
Fine | Medium | Coaorse Fine | Coorse
GRAIN SIZE IN MICROMETERS ' SIEVE DESIGNATION | Metric)
) 2 3 A= B o 20 30 4050 Tipm 150 wm I00m 00 um 1,18 mem 2. 34mm 5mm 19.0 mm 375mm  &31.0mm
loo Il”] ]m' Sum 108 jm ?Sﬂ;}m 425 um B50 m 2.00 mm 4. 75 mm 13.2 mm I8, 5mm El0mm 75.0mm
3 L*]
r 4 4
80 ;'""" / 10
y 1/

3 AT .
TO ‘ [ a0
/

/

€0 ) / 408
. / o

2

=0 / ] : = 50 ;
/ [ - I LEGEND g

. / | BH |SAMPLE SYMBOL ok

/ 2 | 2 |———

30 _/r sl o

io e
P
'f
0 a0
| 2 Ll 1o 20 30 40 270 200 |40 log EOB50 40 30 20 6 108 4 BT W W or 1 amakean

SIEVE DESIGMNATION [ Imperial)

GRAIN SIZE DISTRIBUTION FIG No 2

GEO-CANADA SILT REF. No G -85.0706

with fine sand DATE AUGUST 1985




UNIEIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine 1 Coarse
GRAIN SIZE IN MICROMETERS : SIEVE DESIGNATION [ Metric)
I B 3 4 B 10 20 30 4050 T5jum 150 g m J00um SO0 um 1, V& mm T.l6mm F.5mm VR i I75mm  &1.0mm

60 [ ” F | “F 53pm 10&um ?mplm 425 um B50 um 2,00 mm 4.75mm 13.2 mm 2.5 mm 530 ?S.l:‘f}mm

80 i 10

80 // 20

70 || /r/ 30
v 80 / 402
2 / z
& % 5
50 ,/ 50
z / LEGEND 2
= { BH |SAMPLE SYMBOL =
B 40 , &0 &

| / (o) 3B
30 | Z 70
20 /f 80
rd
10 /p/ 90
o il 100
i 2 B 4o 10 20 30 40 270 200 (40 100 6050 40 30 20 I8 o8 4 L7 S T L U i a1 P
SIEVE DESIGNATION [ Imperial )
GRAIN SIZE DISTRIBUTION FIG No 3
GEO-CANADA SAND RER Mo O=850706

trace gravel, silt DATE AUGUST 1985




'—“

UNIEIED SOIL CLASSIFICATION SYSTEM
CLAY & SILT SAND GRAVEL

Fine | Medium | Coarse Fine | Coorse
GRAIN SIZE IN MICROMETERS 3 SIEVE DESIGMATION [ Metric)
! % 3 45 L 20 30 4030 ggue 150 jum 100 um s00um 1,16 mm 7.34mm % 5mm 7.0 mm i75mm  43.0mm
oo Hll “]l Slum 108 um ?mplm 435um B50 um 2.00mm 4. 75 mm 13,2 mm 26,5 mm £3 Omm 750 mm
(o]
g0 /f g
7

80 f ) : 20

: et

I/J" i/

10 A /
J’, y J’ﬂf 30
Vi

60 // ;{/ o

PASSING

LEGEND
SAMPLE SYMBOL

=
R

PERCENT
(]
[ =]
LY
hY
M
T
n
=
FERCENT EETAINED

> I 60

d P4 5

e
30 3 ;..r'/ 3 5 =eraaiha St [
.--"-' I
,...--""rp' 7 3
- #.ﬂf
20 fﬁr/-‘" a0
‘;/ ]
/:‘"’
10 'f/ g0
o 100
| 2 3 &8 o 20 30 40 270 200 (40 100 B0 SO 40 30 20 1€ 08 4 Yot At e AT gmalear

SIEVE DESIGMATION | Imperial)

GRAIN SIZE DISTRIBUTION FIG No 4
GEO-CANADA SAND and GRAVEL REE No G-85.0706

trace silt DATE AUGUST 1985
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GeoPro Consulting Limited

Geatechiieal-Hydrageology-Environmental-Materfals-Tnspection

Enclosure 1A: Notes on Sample Descriptions

Each soil stratum is described according to the Modified Unified Soil Classification System. The compactness
condition of cohesionless soils (SPT) and the consistency of cohesive soils (undrained shear strength) are defined
according to Canadian Foundation Engineering Manual, 4t Edition. Different soil classification systems may be
used by others. Please note that a description of the soil stratums is based on visual and tactile examination of
the samples augmented with field and laboratory test results, such as a grain size analysis and/or Atterberg
Limits testing. Visual classification is not sufficiently accurate to provide exact grain sizing or precise
differentiation between size classification systems.

Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during the
boring process. The reader is cautioned that fills are heterogeneous in nature and variable in density or degree
of compaction. The borehole description may therefore not be applicable as a general description of site fill
materials. All fills should be expected to contain obstruction such as wood, large concrete pieces or subsurface
basements, floors, tanks, etc., none of these may have been encountered in the boreholes. Since boreholes
cannot accurately define the contents of the fill, test pits are recommended to provide supplementary
information. Despite the use of test pits, the heterogeneous nature of fill will leave some ambiguity as to the
exact composition of the fill. Most fills contain pockets, seams, or layers of organically contaminated soil. This
organic material can result in the generation of methane gas and/or significant ongoing and future settlements.
Fill at this site may have been monitored for the presence of methane gas and, if so, the results are given on the
borehole logs. The monitoring process does not indicate the volume of gas that can be potentially generated nor
does it pinpoint the source of the gas. These readings are to advise of the presence of gas only, and a detailed
study is recommended for sites where any explosive gas/methane is detected. Some fill material may be
contaminated by toxic/hazardous waste that renders it unacceptable for deposition in any but designated land
fill sites; unless specifically stated the fill on this site has not been tested for contaminants that may be
considered toxic or hazardous. This testing and a potential hazard study can be undertaken if requested. In
most residential/commercial areas undergoing reconstruction, buried oil tanks are common and are generally
not detected in a conventional preliminary geotechnical site investigation.

Till: The term till on the borehole logs indicates that the material originates from a geological process associated
with glaciation. Because of this geological process the till must be considered heterogeneous in composition and
as such may contain pockets and/or seams of material such as sand, gravel, silt or clay. Till often contains
cobbles (60 to 200 mm) or boulders (over 200 mm). Contractors may therefore encounter cobbles and boulders
during excavation, even if they are not indicated by the borings. It should be appreciated that normal sampling
equipment cannot differentiate the size or type of any obstruction. Because of the horizontal and vertical
variability of till, the sample description may be applicable to a very limited zone; caution is therefore essential
when dealing with sensitive excavations or dewatering programs in till materials.



GeoPro Consulting Limited

Geatechiieal-Hydrageology-Environmental-Materfals-Tnspection

Enclosure 1B: Explanation of Terms Used in the Record of Boreholes

Sample Type

AS  Auger sample

BS Block sample

cs Chunk sample

DO  Drive open

DS Dimension type sample
FS Foil sample

NR  No recovery

RC  Rock core

SC  Soil core

SS Spoon sample

SH  Shelby tube Sample
ST Slotted tube

TO  Thin-walled, open
TP Thin-walled, piston
WS  Wash sample

Penetration Resistance

Standard Penetration Resistance (SPT), N:

The number of blows by a 63.5 kg (140 Ib) hammer
dropped 760 mm (30 in) required to drive a 50 mm (2 in)
drive open sampler for a distance of 300 mm (12 in).

PM — Samples advanced by manual pressure
WR — Samples advanced by weight of sampler and rod
WH — Samples advanced by static weight of hammer

Dynamic Cone Penetration Resistance, Nq:

The number of blows by a 63.5 kg (140 Ib) hammer
dropped 760 mm (30 in) to drive uncased a 50 mm (2 in)
diameter, 60° cone attached to “A” size drill rods for a
distance of 300 mm (12 in).

Piezo-Cone Penetration Test (CPT):

An electronic cone penetrometer with a 60 degree
conical tip and a projected end area of 10 cm? pushed
through ground at a penetration rate of 2 cm/s.
Measurement of tip resistance (Q:), porewater pressure
(PWP) and friction along a sleeve are recorded electronically
at 25 mm penetration intervals.

Textural Classification of Soils (ASTM D2487)

Classification Particle Size
Boulders >300 mm

Cobbles 75 mm - 300 mm
Gravel 4.75 mm-75mm
Sand 0.075 mm —4.75 mm
Silt 0.002 mm-0.075 mm
Clay <0.002 mm(*)

(*) Canadian Foundation Engineering Manual (4t Edition)

Coarse Grain Soil Description (50% greater than 0.075 mm)

Terminology Proportion
Trace 0-10%
Some 10-20%
Adjective (e.g. silty or sandy) 20-35%
And (e.g. sand and gravel) >35%

Soil Description
a) Cohesive Soils(*)

Undrained Shear SPT “N” Value
Strength (kPa)

Consistency

Very soft <12 0-2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very stiff 100-200 15-30
Hard >200 >30

(*) Hierarchy of Shear Strength prediction
1. Lab triaxial test
2. Field vane shear test
3. Lab. vane shear test
4. SPT “N” value
5. Pocket penetrometer

b) Cohesionless Soils

Compactness Condition

(Formerly Relative Density) SPT “N” Value

Very loose <4

Loose 4-10

Compact 10-30

Dense 30-50

Very dense >50

Soil Tests

w Water content

Wp Plastic limit

wi Liquid limit

C Consolidation (oedometer) test

CID Consolidated isotropically drained triaxial test

Clu consolidated isotropically undrained triaxial test
with porewater pressure measurement

Dr Relative density (specific gravity, Gs)

DS Direct shear test

ENV Environmental/ chemical analysis

M Sieve analysis for particle size

MH Combined sieve and hydrometer (H) analysis

MPC Modified proctor compaction test
SPC Standard proctor compaction test

(o]6 Organic content test
u Unconsolidated Undrained Triaxial Test
Vv Field vane (LV-laboratory vane test)

Y Unit weight



&; GeoPro

LOG OF BOREHOLE BHA1

1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation
CLIENT: Valdor Engineering Inc.

PROJECT LOCATION: Pickering & Ajax, ON

DATUM: N/A

BH LOCATION: See Borehole Location Plan

DRILLING DATA

METHOD: Continuous Split Spoon
FIELD ENGINEER: CS

SAMPLE REVIEW: DX
CHECKED: DL

DIAMETER: 51 mm
DATE: 2017-09-12
REF. NO.: 17-1967G

ENCL. NO.:

11

SOIL PROFILE

(]
>
<
T
=
m
w

ELEV

SeeTH DESCRIPTION

(m)

NUMBER

TYPE

"N" BLOWS/0.3m
GROUND WATER

DYNAMIC PENETRATION TEST
Q SPT ~z. Cone
20 40 60 80

blows/0.3m

SHEAR STRENGTH (kPa)
© Unconfined X Field Vane & Sensitivity

ELEVATION

20 40 60 80

A Quick Triaxial @ Penetrometer + Lab Vane

Natural
Plastic ~ Moisture
Limit Content

Wp w

Liquid
Limit
W

——o—i
WATER CONTENT (%)

10 20 30

40

UNIT WT (kN/m®)

REMARKS
AND
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0 STRATA PLOT

2017-10-25 09:18

TOPSOIL: (40 mm) /
FILL: sandy silt, trace clay, trace

I gravel, trace rootlets, layers of silty 1
- sand, pockets of sand, brown,
i moist, compact

B0

Concrete

T

2A|[SS

20
FILL: clayey silt, sandy, trace
gravel, trace organics, layers of

[l sandy silt, dark brown, moist, very T
stiff |

N
o

2B|SS

N
o]

FILL: sandy silt, some clay, trace 3
gravel, some organics, layers of
clayey silt, containing wood
fragments, dark grey, moist, loose
to compact

SS| 16

Bentonite

10

FILL: silty sand, trace gravel,
layers of organic clayey silt, brown,
moist, compact 5

s

wl
=]

SS| 23

wl
®

FILL: sandy silt, trace to some

clay, trace gravel, some organics,
trace rootlets, zones of clayey silt, 6
greyish brown to dark brown, moist, 41
compact g

S

ss|14]

ln
~

—Sand

Screen

---containing wood pieces

lo»
I

4.5 mBGLOct 10

8 47 35 10

6.1| END OF BOREHOLE

Notes:

1) Water encountered at a depth of
5.8 m below ground surface
(mBGS) during drilling.

2) Borehole was open and dry upon
completion of drilling.

3) 38 mm dia. monitoring well was
installed in borehole upon
completion of drilling.

Water Level Readings

Date W. L. Depth (mBGS)
Oct. 10,2017 4.45

Oct. 19,2017 4.48

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

GRAPH

GROUNDWATER ELEVATIONS NOTES

ist 2nd 3rd 4th
Measurement SZ

+ 31 X 3. Numbers refer

A 873%
" to Sensitivity

Strain at Failure
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LOG OF BOREHOLE BHA2

1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation
CLIENT: Valdor Engineering Inc.
PROJECT LOCATION: Pickering & Ajax, ON
DATUM: N/A
BH LOCATION: See Borehole Location Plan

ME
FIE

DRILLING DATA

THOD: Continuous Split Spoon
LD ENGINEER: CS

SAMPLE REVIEW: DX

CH

ECKED: DL

DIAMETER: 51 mm
DATE: 2017-09-15
REF. NO.: 17-1967G

ENCL. NO.:

12

SOIL PROFILE

(]
>
<
T
=
m
w

ELEV

D

EPTH
(m)

DESCRIPTION

NUMBER

TYPE

"N" BLOWS/0.3m

GROUND WATER

DYNAMIC PENETRATION TEST
Q SPT ~z. Cone blows/0.3m

20 40 60 80

ELEVATION

SHEAR STRENGTH (kPa)
© Unconfined X Field Vane & Sensitivity
A Quick Triaxial @ Penetrometer + Lab Vane
20 40 60 80

Plastic
Limit
We

Natural
Moisture
Content

w

Liquid
Limit
W

——o—i
WATER CONTENT (%)

10

20 30

40

UNIT WT (kN/m®)

REMARKS
AND
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

TOPSOIL: (200 mm)

. Li STRATA PLOT

SR

leo"

0.2

N
o)

rol
w

FILL: sandy silt to sand and silt,
trace clay, trace gravel, trace
organics, trace rootlets, brown,
moist, loose to compact

FILL: silty sand, trace gravel,
layers of sand and silt, brown,
moist, compact

SS

17

FILL: clayey silt, some sand to
sandy, trace gravel, trace organics,
layers of sandy silt, pockets of
sand, brown, moist, stiff

SS

12

FILL: sandy silt to sand and silt,
trace to some organics, layers of
clayey silt, layers of silty sand, dark
brown, moist, compact

SS

18

SS

19|

T

3.8

ORGANIC SILT: trace to some
clay, trace to some sand, layers of
silty sand, greenish brown, wet,
compact

SS

12|

=

4.6

SAND AND SILT TO SILTY
SAND: trace clay, trace gravel,
some organics, zones of organic
silt, greyish brown, wet, loose

SS

5.3

FINE SAND: some silt, trace clay,
trace gravel, greyish brown, wet,

2017-10-25 09:18

lo

5.6

loose

SAND AND GRAVEL: trace to

some silt, greyish brown, wet, loose A

49 men A aa

] 4.2 mBGLOct 10

f,- k—Sand

—Screen

Concrete

Bentonite

l<—Natural
Pack

3 39 46 12

3 7913 5

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

6.1

END OF BOREHOLE

Notes:

1) Water encountered at a depth of
2.0 m below ground surface
(mBGS) during drilling.

2) Water was at a depth of 5.3
mBGS upon completion of drilling.
3) Borehole caved at a depth of 5.3
mBGS upon completino of drilling.
4) 38 mm dia. monitoring well was
installed in borehole upon
completion of drilling.

Water Level Readings

Date W. L. Depth (mBGS)
Oct. 10,2017 4.21

Oct. 19,2017 4.15

GROUNDWATER ELEVATIONS

1st 2nd 3rd 4th

Measurement SZ

GRAPH

3
NOTES +°

X 3. Numbers refer

A 873%
" to Sensitivity

Strain at Failure




&; GeoPro LOG OF BOREHOLE BHA3 1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA
CLIENT: Valdor Engineering Inc. METHOD: Continuous Split Spoon DIAMETER: 51 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: CS DATE: 2017-09-12
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 13
SOIL PROFILE SAMPLES DYNAMIC PENETRATION TEST Natural ~| REMARKS
€ 5 O SPT “z Cone blows/0.3m Plastic ~ Moisture  Liquid | g AND
= & | = 20 40 60 80 Limit Content Limit | =
S S| g 2 i i i i w, w w, | £| GRAINSIZE
ELEV DESCRIPTION = 2|z ) SHEAR STRENGTH (kPa) o 4" | £ |bisTRIBUTION
DEPTH |<—( ';'-ﬂ 9 % '<_( © Unconfined X Field Vane & Sensitivity WATER CONTENT (%) = (%)
(m) T|s|w [N e o | A Quick Triaxial ® Penetrometer + Lab Vane E
’(7) % E ;z % o 20 40 60 80 10 20 30 40 S |GR SA SI CL
. A ]1’
90 TOPSOIL: (90 mm) . Conrete
FILL: sandy silt to sand and silt,

i trace clay, trace gravel, trace 1 |SS|29 g P
- organics, trace rootlets, brown,
i moist, compact

[ 0.8| FILL: sandy silt to silty sand, trace
L1 gravel, layers of clayey silt, brown,
i moist, compact to dense 2 |ss| 25 o o

o

Bentonite

| 2.3| FILL: sandy silt, trace to some

- clay, trace gravel, layers of organic
[ silt, brown to greyish brown, moist, 4 |ss|27 o o
compact

T

3.1| ORGANIC SILT: some clay, trace [ |~
to some sand, trace rootlets, dark Al

- brown, wet, loose L o
B ~| 2SS9 35mBGLOGt 19

IS
2

---layers of sandy silt A H
---layers of silty sand L |~

4.6| SAND TO SILTY SAND: trace to
some silt, trace to some organics, R
layers of organic silt, layers of U
peats, greyish brown to dark brown, :
wet, very loose to loose

=

—Sand

Screen

5.3| SANDY SILT: trace clay, trace
gravel, layers of silty sand, 11
containing cobbles and boulders, 11 8
grey, wet, compact ] ]

2017-10-25 09:18

lo

6.1| END OF BOREHOLE

Notes:

1) Water encountered at a depth of
5.2 m below ground surface
(mBGS) during drilling.

2) 38 mm dia. monitoring well was
installed in borehole upon
completion of drilling.

Water Level Readings
Date W. L. Depth (mBGS)
Oct. 19,2017 3.54

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

GRAPH + 31 % 3. Numbers refer A 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
1st 2nd 3rd 4th

Measurement SZ
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01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

Gﬁé GeoPro LOG OF BOREHOLE BHP1 1 OF 1
PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA
CLIENT: Valdor Engineering Inc. METHOD: Continuous Flight Auger - Auto Hammer DIAMETER: 205 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-07
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 2
SOIL PROFILE SAMPLES DYNAMIC PENETRATION TEST Natural | REMARKS
€ 5 O SPT “z Cone blows/0.3m Plastic ~ Moisture  Liquid | g AND
@ | = 20 40 60 80 Limit Content Limit | =
8 S| = w w A s 2 | GRAIN SIZE
& a2 z We w wo| =
ELEV DESCRIPTION o z|a o SHEAR STRENGTH (kPa) —o—i = [DISTRIBUTION
DEPTH |<—( ';'-ﬂ 9 % '<_( © Unconfined X Field Vane & Sensitivity WATER CONTENT (%) = (%)
(m) T|s|w [N e o | A Quick Triaxial ® Penetrometer + Lab Vane E
’CT) % ﬁ Z % o 20 40 60 80 10 20 30 40 S |GR SA SI CL
00| TOPSOIL: (205 mm) o Concrete
0.2| FILL: sandy silt, trace to some 11s8s]|10 q o
clay, trace gravel, trace to some
[ organics, trace rootlets, containing
wood fragments, dark brown to
brown, moist, loose to compact
- 2 |SS| 14 o ¢
;_ 14 _FW.LTsmy_saFdjr&e_oﬁaﬁc; - Bentonite
trace rootlets, layers of organic silt,
[ dark brown to brown, moist, loose 3|ss| 9 d o
B
B 2.1| GRAVELLY SAND: trace silt,
i containing cobbles and boulders,
S brown, wet, compact ss| 13 25mBGLOct 10 |o ° 2074 7
1 3 2.9 SAND AND GRAVEL.: trace silt, |
containing cobbles and boulders, R=
brown, wet, compact ss| 15 ) o o
‘H 4%—sand
H Screen
[ 4 O-
- 4.0| GRAVELLY SAND: trace silt, t}ﬂ\"{ H
containing cobbles and boulders, h(} H:
grey, wet, compact PR H:
RO 2
201 6 |ss|28 o o
| 5 ”o ""Q
6 Q.
°0
= - k Natural
5.6| SAND: some gravel, trace to some |- E ‘-paacllira
silt, layers of gravelly sand, grey,
[ wet, dense
--- layers of silty sand 7 |SS| 31 D o
6.6 END OF BOREHOLE
Notes:
1) Water encountered at a depth of
2.3 m below ground surface
(mBGS) during drilling.
2) 51 mm dia. monitoring well was
installed in borehole upon
completion of drilling.
Water Level Readings
Date W. L. Depth (mBGS)
Oct. 10,2017 2.53
GROUNDWATER ELEVATIONS GRAPH 3 3. Numbersrefer 5 8=3% g pin ot Failure

st 2nd  3rd  4th NOTES

Measurement SZ

" to Sensitivity
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Gf' GeoPro LOG OF BOREHOLE BHP2 1 OF 1
PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA
CLIENT: Valdor Engineering Inc. METHOD: Continuous Flight Auger - Auto Hammer DIAMETER: 155 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-07
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 3
SOIL PROFILE SAMPLES DYNAMIC PENETRATION TEST Natural | REMARKS
€ 5 O SPT “z Cone blows/0.3m Plastic ~ Moisture  Liquid | g AND
= & | = 20 40 60 80 Limit Content Limit | =
9 s|g o w w . w w, w w_ | £ | GRAINSIZE
ELEV DESCRIPTION o g a o SHEAR STRENGTH (kPa) —o—i = |DISTRIBUTION
DEPTH |<—( g 9 % '<_( © Unconfined X Field Vane & Sensitivity WATER CONTENT (%) = (%)
(m) T|s|w [N e o | A Quick Triaxial ® Penetrometer + Lab Vane E
5 g E z % o 20 40 60 80 10 20 30 40 S |GR SA SI CL
0.0| TOPSOIL: (150 mm) N
0.2| FILL: sandy silt, trace to some
clay, trace gravel, trace to some 1188|110 q °
— organics, trace rootlets, containing
wood fragments, layers of clayey
s silt, layers/zones of silty sand, dark
I brown to brown, moist, loose to
,J compact 2|88| 6 © °
[ 3 [SS|22 © o
| 2
2.2| ORGANIC SILTY SAND TO L
[ ORGANIC SAND AND SILT: trace |1’
clay, trace rootlets, trace gravel, LT 4| SS| 3 © °
brown to grey, wet, very loose h
12 2.9| SANDY GRAVEL: trace to some :
silt, greyish brown, saturated,
compact SS| 17 o 54 34 12
[ 4 s
[ 4.0 SAND AND SILT TILL: trace clay, |91
trace gravel, layers of silty sand, {1
containing cobbles and boulders, et
B grey, moist to wet, compact o],
114 6 |ss|22 o o
B Ayt
5.6/ SAND AND GRAVEL.: trace silt, Dn(}q
greyish brown, saturated, compact E'D(‘
| 6 aoc
a\°-
(= ﬁ<
pQC] 7 |ss| 22 o b
a °<
6.6 END OF BOREHOLE
Notes:
1) Water encountered at a depth of
3.0 m below ground surface
(mBGS) during drilling.
2) Water was at a depth of 2.7
mBGS upon completion of drilling.
3) Borehole caved at a depth of 3.5
mBGS upon completion of drilling.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“g‘g'fg:\;f;er A ®=3% gyrain at Failure

1st 2nd 3rd 4th

Measurement SZ
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&:‘« GeoPro LOG OF BOREHOLE BHP3 1 OF 1
PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA
CLIENT: Valdor Engineering Inc. METHOD: Continuous Flight Auger - Auto Hammer DIAMETER: 155 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-07
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 4
SOIL PROFILE SAMPLES DYNAMIC PENETRATION TEST ‘ Natural ~| REMARKs
€ 5 O SPT “z Cone blows/0.3m Plastic ~ Moisture  Liquid | & AND
= & | = 20 40 60 80 Limit Content Limit | =
9 s|g o w w . w w, w w_ | £ | GRAINSIZE
ELEV DESCRIPTION o g a o SHEAR STRENGTH (kPa) —o—i = |DISTRIBUTION
DEPTH |<—( g 9 % '<_( © Unconfined X Field Vane & Sensitivity WATER CONTENT (%) = (%)
(m) T|s|w [N e o | A Quick Triaxial ® Penetrometer + Lab Vane E
S122121% o 20 40 60 80 10 20 30 40 S |er sa s cL
00| TOPSOIL: (150 mm) R
0.2| FILL: sandy silt, trace to some
clay, trace gravel, trace organics, 1188| 7 ° 1
- trace rootlets, pockets of organics,
containing wood fragments, brown
s to greyish brown, moist, loose to
[+ dense 2 |ss| 10 q °
I --- containing rock fragments 3 |SS|35 o q
B
2.1| SILTY SAND: trace clay, trace li Ii
organics, trace rootlets, layers of Ly
= sandy silt, brown, moist, compact II |'}’1 4 |ss|23 o °
1k
1y
2 2.9] SAND AND GRAVEL: some siltto P23
silty, trace clay, trace rootlets, ) B
layers of sandy silt, containing bOd 5 |Ss| 38 0 o
cobbles and boulders, brown, wet, o0
B dense 5 B
b Q-]
o
g or
- 4.0| SANDY SILT: some clay, trace
gravel, grey, wet, very loose
| 6 [SS| 3 o
[ 5
5.6| SAND AND SILT TILL: trace clay,
trace gravel, containing cobbles
A and boulders, grey, moist to wet,
B very dense
781
7 | SS|280 >>100p ©
B mm
6.6 END OF BOREHOLE
Notes:
1) Water encountered at a depth of
3.0 m below ground surface
(mBGS) during drilling.
2) Water was at a depth of 2.6
mBGS upon completion of drilling.
3) Borehole was caved in 4.0
mBGS upon completion of drilling.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“g‘g'fg:\;f;er A ®=3% gyrain at Failure

1st 2nd 3rd 4th

Measurement SZ




Gg« GeoPro LOG OF BOREHOLE BHP4 1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA

CLIENT: Valdor Engineering Inc. METHOD: Continuous Flight Auger - Auto Hammer DIAMETER: 205 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-07
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 5

SOIL PROFILE DYNAMIC PENETRATION TEST Natural

(]
>
<
T
=
m
w

REMARKS

Q SPT ~z. Cone blows/0.3m Plastic ~ Moisture Liquid
20 40 60 80 Limit Content Limit
| h |

AND
GRAIN SIZE
DISTRIBUTION

Wp w w,

ELEV SHEAR STRENGTH (kPa) R

SeeTH DESCRIPTION

(m)

© Unconfined X Field Vane & Sensitivity WATER CONTENT (%) (%)
A Quick Triaxial @ Penetrometer + Lab Vane

20 40 60 80 10 20 30 40

NUMBER

TYPE

"N" BLOWS/0.3m
ELEVATION

UNIT WT (kN/m®)

GR SA SI CL

<|STRATA PLOT

-]

00| TOPSOIL: (125 mm)

01 AL sandy silt, trace to some

i clay, trace gravel, trace organics,

- trace rootlets, pockets of organics,
i dark brown to greyish brown, moist,
compact

Concrete

N
[}
[
N
N

Bentonite

“—_~ ] GROUND WATER

ls—Sand

o 3 37 40 20

S

Screen
2.1| FINE SAND AND SILT: trace clay, Bentonite
[ trace organics, layers of fine sandy | {4
L silt, brown, moist, compact I o4 [ss] 11T O D 0 26 69 5

d(|2.8 mBGLOCt 10

13 2.9| SILTY SAND: some gravel, trace
- clay, some organics, trace rootlets,
layers of sand and silt, layers of
gravelly sand, grey, wet, compact

s

4.0 SAND AND SILT TILL: trace to

some clay, trace gravel, layers of
- sand, containing cobbles and et - H-
B boulders, grey, moist, dense 1ol sl

=

--- auger grinding

Bentonite

2017-10-25 09:18

5.6| SAND: trace to some silt, trace
gravel, grey, wet, compact

lo

SS| 25 o o

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

6.6 END OF BOREHOLE

Notes:

1) Water encountered at a depth of
3.0 m below ground surface
(mBGS) during drilling.

2) 51 mm dia. monitoring well
(deep) was installed in borehole
upon completion of drilling.

3) 19 mm dia. piezometer (shallow)
was installed in borehole upon
completion of drilling.

Water Level Readings

Deep Well

Date W. L. Depth (mBGS)
Oct. 10,2017  2.77

Shallow Well
Date W. L. Depth (mBGS)
Oct. 10,2017 Dry

GRAPH + 31 % 3. Numbers refer A 8=3%

GROUNDWATER ELEVATIONS NOTES " to Sensitivity

ist 2nd 3rd 4th
Measurement SZ

Strain at Failure




&@ GeoPro LOG OF BOREHOLE BHP5 1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA

CLIENT: Valdor Engineering Inc. METHOD: Continuous Flight Auger - Auto Hammer DIAMETER: 155 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-08
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 6

SOIL PROFILE DYNAMIC PENETRATION TEST Natural

(]
>
<
T
=
m
w

REMARKS

Q SPT ~z Cone blows/0.3m Plastic ~ Moisture Liquid
20 40 60 80 Limit Content Limit
| h |

AND
GRAIN SIZE
DISTRIBUTION

Wp w w,

ELEV SHEAR STRENGTH (kPa) R

SeeTH DESCRIPTION

(m)

© Unconfined X Field Vane & Sensitivity WATER CONTENT (%) (%)
A Quick Triaxial @ Penetrometer + Lab Vane

20 40 60 80 10 20 30 40

NUMBER

"N" BLOWS/0.3m
GROUND WATER
ELEVATION

UNIT WT (kN/m®)

GR SA SI CL

TYPE

{dstraTA PLOT

00| TOPSOIL: (180 mm)

0.2| FILL: sandy silt, trace to some 1 |ss
clay, trace gravel, trace to some

organics, trace rootlets, seams of
sand, containing shale fragments,
containing wood fragments, brown
to dark brown, moist, compact 2 |ssl 13 ° °

-
[}
o
o)

T

1.4| FILL: silty fine sand, trace clay,
trace organics, trace rootlets, layers
of fine sandy silt, brown, mosit,
compact 3 |SS| 21 D 1)

S

2.2| SAND: trace clay, trace to some
silt, trace to some gravel, trace
rootlets, layers of coarse sand,
layers of organic silt, brown to grey,
wet, loose

12 2.9] GRAVELLY SAND: trace to some
I silt, brown to grey, saturated,
compact to very dense

SS| 9 9 o

SS| 17 o] <] 28 63 9

T

4.7| SANDY SILT TILL: some clay, IEIN 60 q

trace gravel, zones of silty fine |][6B|SS P
sand, containing cobbles and
boulders, grey, moist to wet, very
dense

T

5.6| SILT: some clay, trace to some
sand, grey, moist to wet, very dense

2017-10-25 09:18

lo

7 |SS ?gé >>100 [

6.4| END OF BOREHOLE

Notes:

1) Water encountered at a depth of
2.3 m below ground surface
(mBGS) during drilling.

2) Water was at 2.7 mBGS upon
completion of drilling.

3) Borehole caved at a depth of 3.0
mBGS upon completion of drilling.

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

GRAPH + 31 % 3. Numbers refer A 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
1st 2nd 3rd 4th

Measurement SZ



& GeoPro

LOG OF BOREHOLE BHP6

1 OF 1

DATUM: N/A

BH LOCATION: See Borehole Location Plan

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation
CLIENT: Valdor Engineering Inc.
PROJECT LOCATION: Pickering & Ajax, ON

DRILLING DATA

METHOD: Continuous Flight Auger - Auto Hammer

FIELD ENGINEER: GH
SAMPLE REVIEW: DX
CHECKED: DL

DIAMETER: 205 mm
DATE: 2017-09-08
REF. NO.: 17-1967G

ENCL.NO.: 7

SOIL PROFILE

(]
>
<
T
=
m
w

ELEV

DEPTH
(m)

DESCRIPTION

NUMBER

"N" BLOWS/0.3m

GROUND WATER

DYNAMIC PENETRATION TEST
Q SPT ~z. Cone
20 40 60 80

blows/0.3m

SHEAR STRENGTH (kPa)
© Unconfined X Field Vane & Sensitivity

ELEVATION

20 40 60 80

A Quick Triaxial @ Penetrometer + Lab Vane

Plastic
Limit
We

——o—i
WATER CONTENT (%)

20 30 40

10

Moisture

Natural
Liquid
Content Limit

w w,

UNIT WT (kN/m®)

REMARKS
AND
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0] TOPSOIL: (125 mm)

<|STRATA PLOT

-]

compact

T

S

01 AL sandy silt, some clay, trace

i gravel, trace to some organics,

- trace rootlets, containing wood

[ pieces, dark brown to brown, moist,

--- layers of silty sand, layers of
clayey silt

-
N

SS

11

SS

17

2.2| SILTY FINE SAND TO FINE
SAND AND SILT: trace clay, trace
orgaincs, trace rootlets, brown,
moist, loose

SS

s

SAND: trace to some silt, trace
gravel, containing shell fragments,
brown, wet, very loose to loose

SS

=

4.0 SAND AND GRAVEL: some silt to
silty, trace clay, layers of calyey silt,
grey, wet, compact

SS

2017-10-25 09:18

lo

dense

5.6| SAND AND SILT TILL: some clay,
trace gravel, layers/zones of sandy
silt, containing cobbles and
boulders, grey, moist to wet, very

SS

59

-13.2mBGLOct 10
: o
k—Sand

- Screen

l<—Natural
pack

4 36 45 15

Notes:

Date

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

6.6 END OF BOREHOLE

1) Water encountered at a depth of
3.0 m below ground surface
(mBGS) during drilling.
2) 51 mm dia. monitoring well was
installed in borehole upon
completion of drilling.

Water Level Readings
W. L. Depth (mBGS)
Oct. 10,2017 3.23

GROUNDWATER ELEVATIONS

1st
Measurement SZ

2nd

3rd

4th

GRAPH
NOTES

+ 31 X 3. Numbers refer

A 873%
" to Sensitivity

Strain at Failure




& GeoPro

LOG OF BOREHOLE BHP7

1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation
CLIENT: Valdor Engineering Inc.

PROJECT LOCATION: Pickering & Ajax, ON

DATUM: N/A

BH LOCATION: See Borehole Location Plan

METHOD: Continuous Flight Auger - Auto Hammer

DRILLING DATA

FIELD ENGINEER: GH
SAMPLE REVIEW: DX

CH

ECKED: DL

DIAMETER: 205 mm
DATE: 2017-09-08
REF. NO.: 17-1967G

ENCL.NO.: 8

SOIL PROFILE

(]
>
<
T
=
m
w

ELEV

DEPTH

(m)

DESCRIPTION

STRATA PLOT

NUMBER

"N" BLOWS/0.3m

DYNAMIC PENETRATION TEST
Q SPT ~z. Cone blows/0.3m

20 40 60 80

ELEVATION

SHEAR STRENGTH (kPa)
© Unconfined X Field Vane & Sensitivity
A Quick Triaxial @ Penetrometer + Lab Vane
20 40 60 80

Plastic
Limit
We

——o—i
WATER CONTENT (%)

10

Natural
Moisture
Content

w w,

Liquid
Limit

UNIT WT (kN/m®)

20 30 40

REMARKS
AND
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

GRANULAR FILL: (205 mm)

>

T

S

0.2

FILL: silty sand, trace gravel, trace
organics, layers of organic sandy
silt, brown, moist, compact

--- layers of organic silt, zones of
sandy silt

-
@

-
(o2}

SS

12101

SS

19

22

FINE SAND: some silt, trace
orgaincs, layers of sand and silt,
brown, moist, loose

Concrete

Bentonite

“——~ 1 GROUND WATER

4=—Sand

SS

s

2.9

SAND: some gravel, trace to some
silt, brown, moist, loose to compact

Screen

SS

10

=

4.0

SAND AND GRAVEL: trace to
some silt, brown, wet, loose

SS

2017-10-25 09:18

lo

5.6

FINE SAND AND SILT: trace clay,
layers of sandy silt, grey, saturated,
dense

SS

33

Bentonite

3.8 mBGLOct 10

Bentonite

9 58 24 9

0 79 18 3

01- GEOPRO SOIL LOG  GEOPRO 17-1967GT BH LOG PROJECT DATA 20171020 - EW - JY.GPJ

6.6

END OF BOREHOLE

Notes:

1) Water encountered at a depth of
4.6 m below ground surface
(mBGS) during drilling.

2) 51 mm dia. monitoring well
(deep) was installed in borehole
upon completion of drilling.

3) 19 mm dia. piezometer (shallow)
was installed in borehole upon
completion of drilling.

Water Level Readings

Deep Well

Date W. L. Depth (mBGS)
Oct. 10,2017 3.75

Shallow Well
Date W. L. Depth (mBGS)
Oct. 10,2017 Dry

GROUNDWATER ELEVATIONS

1st 2nd 3rd 4th

Measurement SZ

GRAPH 3
NOTES +°

X 3. Numbers refer

A 873%
" to Sensitivity

Strain at Failure
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Gg« GeoPro LOG OF BOREHOLE BHP8 1 OF 1
PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA
CLIENT: Valdor Engineering Inc. METHOD: Continuous Split Spoon DIAMETER: 51 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-11
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 9
SOIL PROFILE SAMPLES DYNAMIC PENETRATION TEST Natural ~| REMARKS
€ 5 O SPT “z Cone blows/0.3m Plastic ~ Moisture  Liquid | g AND
= & | = 20 40 60 80 Limit Content Limit | =
9 s|g o w w . w w, w w | €| GRAINSIZE
ELEV DESCRIPTION o g a o SHEAR STRENGTH (kPa) r— o0 | |DISTRIBUTION
DEPTH |<—( ';'-ﬂ 9 % '<_( © Unconfined X Field Vane & Sensitivity WATER CONTENT (%) = (%)
(m) sl=|¥|2|0 & |4 Quick Triaxial ® Penetrometer + Lab Vane E
5 % E z % o 20 40 60 80 10 20 30 40 S |GR SA SI CL
0.0| TOPSOIL: (180 mm) N Concrete
0.2| FILL: sandy silt, trace to some
clay, trace gravel, trace to some 1|1SS| 11 o] ¢
B organics, trace rootlets, containing
shale fragments, dark brown to
[ 0.8[\brown, moist, compact /
[ 1 FILL: sand and silt to silty sand,
3 trace clay, trace gravel, brown to 2 |ss| 34 o o
grey, moist, dense
B Bentonite
2 3 |ss|43 o o
| 2.3 FILL: sandy silt, trace ciay, trace
- gravel, trace to some organics, o
[ layers of silty sand, dark brown to o
[ 5 7[\Prown, moist, compact
B SILTY FINE SAND: layers/zones
of organic silt, layers of sandy silt,
brown, moist, compact
B o o
, 3.8| SAND: some silt to silty, some F—Sand
[~ gravel, layers of sandy silt, brown, e s
wet, compact creen o °
4.4 mBGLOGt 10
4.6 SAND AND GRAVEL: trace o .0
some silt, layers of sandy silt, 5?D<‘
[ 5 brown, wet, compact bOd 7 |SS| 21 O o 54 36 10
0Q°<<
% &
b Q-
‘,604
B 2. la—Natural
Cbb pack
he] 8 |ss|29 g °
Rl
o B
- bO N
6.1| END OF BOREHOLE
Notes:
1) Water encountered at a depth of
4.6 m below ground surface
(mBGS) during drilling.
2) 38 mm dia. monitoring well was
installed in borehole upon
completion of drilling.
Water Level Readings
Date W. L. Depth (mBGS)
Oct. 10,2017 4.42
GROUNDWATER ELEVATIONS GRAPH 3 3. Numbersrefer 5 8=3% g pin ot Failure

st 2nd  3rd  4th NOTES

Measurement SZ

" to Sensitivity




&; GeoPro LOG OF BOREHOLE BHP9 1 OF 1

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation DRILLING DATA
CLIENT: Valdor Engineering Inc. METHOD: Continuous Split Spoon DIAMETER: 51 mm
PROJECT LOCATION: Pickering & Ajax, ON FIELD ENGINEER: GH DATE: 2017-09-11
DATUM: N/A SAMPLE REVIEW: DX REF. NO.: 17-1967G
BH LOCATION: See Borehole Location Plan CHECKED: DL ENCL. NO.: 10
SOIL PROFILE SAMPLES DYNAMIC PENETRATION TEST Natural ~| REMARKS
€ 5 O SPT “z Cone blows/0.3m Plastic ~ Moisture  Liquid | g AND
= & | = 20 40 60 80 Limit Content Limit | =
S S| g 2 i i i i w, w w, | £| GRAINSIZE
ELEV DESCRIPTION = 2|z ) SHEAR STRENGTH (kPa) o 4" | £ |bisTRIBUTION
DEPTH |<—( ';'-ﬂ 9 % '<_( © Unconfined X Field Vane & Sensitivity WATER CONTENT (%) = (%)
(m) T|s|w [N e o | A Quick Triaxial ® Penetrometer + Lab Vane E
’(7) % E ;z % o 20 40 60 80 10 20 30 40 S |GR SA SI CL
. Ry
0.0] TOPSOIL: (125 mm) . N Conrete
0.1 FILL: sandy silt to sand and silt,

s trace clay, trace gravel, trace 1(SS| 4 o] o
- organics, trace rootlets, layers of

[ clayey silt, zones of silty sand,
containing shale fragments, dark
brown to brown, moist, very loose to
dense

T

2 |SS| 31 D o 6 39 45 10

Bentonite

S

leo"

3.1| PROBABLE FILL: silty fine sand,
trace clay, trace organics, trace

rootlets, layers of organic silt, dark 5|ss|21]}" o) o
brown to brown, moist, compact e

3.8| SILTY SAND TO SANDY SILT: I i | i

trace clay, trace to some organics, |11}
layers of organic silt, brown to dark II |'}’1 6 |ss| 8

Iy

I | | !

T

O o

brown, moist, loose 4.4 mBGLOct 10
Screen

4.6| GRAVELLY SAND: trace clay, 0\’
trace to some organics, zones of 0;‘6‘
silty sand, greenish brown, wet, 3
compact ol

AN

=

5.3] SAND AND GRAVEL: trace silt, WU“}

B greyish brown, saturated, compact '; 'D<'
‘ Natural
20 8 |5S| 12 B~ Pack o o

2017-10-25 09:18

lo»
o
(=3

6.1| END OF BOREHOLE

Notes:

1) Water encountered at a depth of
4.6 m below ground surface
(mBGS) during drilling.

2) 38 mm dia. monitoring well was
installed in borehole upon
completion of drilling.

Water Level Readings
Date W. L. Depth (mBGS)
Oct. 10,2017 4.36
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GRAPH + 31 % 3. Numbers refer A 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
1st 2nd 3rd 4th

Measurement SZ
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U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
6 4 3 245 Vau V238 3 4 6 104416 55 30 45 50 5o 100449200
100 | | '\ﬁﬂx\ AT T \L\ |
95 \ T \
90 R
85 \
. 3 T \
75 \ \
70 \ K
. AN
;\3 60 \
£ 55 L
; \
L
< 50
% 'S
o 45
2
o 40 \
i \\ L
30 Sy
25 L i
N
20 N *
15
N N
DK
10 ~&
5 ;i \.\‘-mi
*T“
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE (MM)
GRAVEL SAND
COBBLES SILT CLAY
coarse fine coarse medium fine
Specimen Identification Classification LL PL Pl Cc Cu
® | BHA2 SS8A 5.33 217 | 8.16
x| BHP1 SS4 2.29 0.65 | 8.07
A | BHP2 SS5 3.05 2.69 (152.12
* | BHP4 SS4 2.29 278 | 8.34
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand Y%Silt %Clay
® | BHA2 SS8A 5.33 13.2 0.2 0.103 0.024 79.5 13.4 3.9
x| BHP1 SS4 2.29 19 0.804 0.228 0.1 73.6 6.7
A | BHP2 SS5 3.05 26.5 8.483 1.128 34.3 1.9
* | BHP4 SS4 2.29 0.3 0.06 0.035 0.007 26.3 69.3 4.3
GRAIN SIZE DISTRIBUTION

Unit 57, 40 Vogell Road, Richmond Hill, Ontario L4B 3N6
Tel: 905-237-8336 Fax: 905-248-3699
office@geoproconsulting.ca www.geoproconsulting.ca

GeoPro

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation

LOCATION: Pickering & Ajax, Toronto, ON

PROJECT NO.:17-1967G

SAMPLED ON: 2017-09-07

FIGURE NO.:1

TESTED ON: 2017-10-09
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GeoPro

U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS \ HYDROMETER
6 43 245 T34 1238 3 4 6 104416 55 30 45 50 g5 100444200
100 \ 7\ =R i\ ghany T T 1
N N
95 N \
0 ‘\ \ﬂu\m \
. |l TN
80 \&\\\
75
70 \
65 \
< 60 b
=) \
o
: - Wl
< 50
o
z B \ \
bl 45 K
/ A\ \ X
o 40 \
. < \ N
30 § g\
N
25
20 X \‘x\
15
3
o N N
5 i
A A
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE (MM)
GRAVEL SAND
COBBLES SILT CLAY
coarse fine coarse medium fine
Specimen Identification Classification LL PL Pl Cc Cu
® | BHP5 SS5 3.05 0.75 | 23.03
X | BHP6 SS7 6.10
A | BHP7 SS4 2.29 1.25 | 4.55
* | BHP8 SS7 4.57 1.20 |136.09
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand Y%Silt %Clay
® | BHP5 SS5 3.05 26.5 2.005 0.361 0.087 27.5 63.4 9.0
X | BHP6 SS7 6.10 13.2 0.076 0.008 4.3 35.9 45.2 14.5
A | BHP7 SS4 2.29 4.75 0.175 0.092 0.038 0.0 78.6 18.1 3.3
* | BHP8 SS7 4.57 37.5 9.847 0.926 53.6 36.2 10.1
GRAIN SIZE DISTRIBUTION

PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation

LOCATION: Pickering & Ajax, Toronto, ON

Unit 57, 40 Vogell Road, Richmond Hill, Ontario L4B 3N6
Tel: 905-237-8336 Fax: 905-248-3699
office@geoproconsulting.ca www.geoproconsulting.ca

PROJECT NO.:17-1967G

SAMPLED ON: 2017-09-11

FIGURE NO.: 2

TESTED ON: 2017-10-09




U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS

HYDROMETER
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6 4 3 215 Tgg 1235 3 4 6 104416 59 30 4o 50 gp 100449200
100 [ R L [N AL [ [
95 AN TS
\ ™~
NS
90 3\\1\
85 ﬁ*\ﬁ;\ {\ \f\
N
N
80 A
75 \T
. \ N
65
\ \
Z 60
X
- i
o \ 3
§ 50
0 \ i
= 45
? 40 \ % ZS{
\1 N
35 g
O \K
. N \
25 X % I\
20 \‘
N TR
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GRAIN SIZE (MM)
GRAVEL SAND
COBBLES SILT CLAY
coarse fine coarse medium | fine
Specimen Ildentification Classification LL PL Pl Cc | Cu
©| BHA1 SS5 3.05 2.88 | 75.05
X | BHA2 SS4 2.29 1.89 [53.46
2| BHP4 SS3 1.52
* | BHP7 SS2 0.76 7.43 |89.31
©| BHP9 SS2 0.76 1.21 [45.92
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
©| BHA1 SS5 3.05 13.2 0.147 0.029 0.002 7.6 47.4 34.9 10.1
X | BHA2 SS4 2.29 13.2 0.081 0.015 0.002 3.1 38.7 46.4 11.8
2| BHP4 SS3 1.52 13.2 0.073 0.005 25 37.2 39.7 20.6
* | BHP7 SS2 0.76 13.2 0.215 0.062 0.002 9.4 58.0 23.6 9.0
©| BHP9 SS2 0.76 13.2 0.095 0.015 0.002 5.5 393 45.4 9.7
GRAIN SIZE DISTRIBUTION
S;- GeOPrO PROJECT: Geotechnical Investigation for Duffins Creek Dyke Rehabilitation
CONSULTING LTMITED
LOCATION: Pickering & Ajax, ON
Unit 57, 40 Vogell Road, Richmond Hill, Ontario L4B 3N6 PROJECT NO.-17-1967G SAMPLED ON: 2017-09-11
Tel: 905-237-8336 Fax: 905-248-3699 - .
office@geoproconsulting.ca_www.geoproconsulting.ca FIGURE NO.:3 TESTED ON:




APPENDIX E

Photographs of 2019 Geotechnical Investigation Soil
Samples



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

THA19-01 Sample 2 (5™-7))

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

Recovery 1'6”

THA19-01 Sample 3 (7'6"-9'6") THA19-01 Sample 4 (10'-12’)
Recovery 1'6” Recovery 1'6”

THA19-01 Sample 5 (15-17) THA19-01 Sample 6 (20°-22’)
Recovery 2’ Recovery 4”

KGS

GROUP 1



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

THA19-01 Sample 7 (25 — 27") S THA19-01 Sample 8 (30'-32)
Recovery 1 Recovery 2’

THA19-02 Sample 1 (2'6"-4'6") THA19-02 Sample 2 (5'-7")
Recovery 2’ Recovery 2’

ki

THA19-02 Sample 4 (15-17))

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

Recovery 2’

KGS

GROUP 2



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

THA19-02 Sample 5 (20'-22))

Recovery 1’ THA19-02 Sample 6 (25'-27)

Recovery 6”

THP19-01 Sample 2 (2'6"-4'6")

THP19-01 Sample 1 (0’-2") Recovery 1’

Recovery 1

THP19-01 Sample 3 (5-77) THP19-01 Sample 4 (7'6"-9'6")
Recovery 1'6” Recovery 8”

KGS

GROUP 3



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

THP19-01 Sample 5 (10’-12’) THP19-01 Sample 6 (12'67-14'6")
Recovery 6” Recovery 3”

THP19-01 Sample 8 (20-22))

THP19-01 Sample 7 (15-17) Recovery 1’6"

Recovery 2"

THP19-01 Sample 9 (25'-27) THP19-02 Sample 1 (0’-2)
Recovery 2’ Recovery 1

KGS

GROUP 4



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

THPH-02

15-45'

THP19-02 Sample 2 (2'6"-4'6")

Recovery 1'6” THP19-02 Sample 3 (5-77)

Recovery 1'9”

THP19-02 Sample 5 (10-12))

THP19-02 Sample 4 (7'6"-9'6") Recovery 4”

Recovery 1'6”

THP19-02 Sample 6 (15-17) THP19-02 Sample 7 (20’-22’)
Recovery 1 Recovery 1

KGS

GROUP 5



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

THP19-03 Sample 1 (0™-2))

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

Recovery 1'6”

Jed BB 7o B9 40 13 B 4y §
" g

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

-
i,

THP19-03 Sample 3 (5’-7)
Recovery 1‘4’3’

THP19-03 Sample 5 (10-12))

Recovery 1’ THP19-03 Sample 6 (15-17)

Recovery 1'3”

KGS

GROUP 6



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment
2019 Geotechnical Site Investigations

September 2019
KGS 19-2939-003

THP19-03 Sample 7 (20"-22)) THP19-03 Sample 8 (25'-27)
Recovery 1'6” Recovery 1'6”

THP19-04 Sample 1 (0’-2") THP19-O4 Sample 2 (2'-4")
Recovery 1’ Recovery 1'6”

L 9 L

THP19-04 Sample 3 (5-7") | THP19-04 Sample 4 (7'6"-9'6"
Recovery 2’ Recovery 1'6”

)

KGS

GROUP



Toronto & Region Conservation Authority
Pickering and Ajax Dykes Environmental Assessment September 2019
2019 Geotechnical Site Investigations KGS 19-2939-003

B il RGeS
THP19-04 Sample 5 (10’-12") THP19-04 Sample 6 (15-17")
Recovery 1'6” Recovery 2’

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

KGS

GROUP 8



APPENDIX F

2019 Ajax and Pickering Dyke Geotechnical
Investigation Logs



KGS

GROUP

REFERENCE NO.
SUMMARY LOG

HOLE NO.

THA19-01

SHEET 1 of 1

CLIENT

SITE

TORONTO & REGION CONSERVATION AUTHORITY
PROJECT Pickering and Ajax Dykes Environmental Assessment

Ajax Dyke
LOCATION Sta. 0+160 on Dyke Crest

JOB NO.

GROUND ELEV.
TOP OF CASING ELEV. 81.00 m
WATER ELEV.

DATE DRILLED

19-2939-003

70

. . UTM (m)
DRILLING 100 mm g Hollow Stem Auger, Mobile B57 Track Mounted, Trip Hammer
METHOD
Cu POCKET PEN (kPa) *
3 " o _ CuTORVANE (kPa) 4
z T o le] é w ) SPT (N)
o - I - g S | blows/0.15m A
:‘. & o DESCRIPTION AND CLASSIFICATION o = |- %
g a g N |8 |w & ui| DYNAMIC CONE
w wlaws
u o T ola g o | (N) blows/ft A —e—
w = (%)
(m) (f) 2w
809 B TRAIL TOPPING (75 mm) - Quarry dust. B
I CLAYEY SILT TILL FILL (EMBANKMENT FILL) - Brown, moist, firm to
_:_ stiff, low plasticity, with with varying amounts of sand and clay, trace
1 organics. 109 :
80 — X S1|75 T,
_:_ ° - Greenish-brown with organics (topsoil mixed fill) below +/- 1.52 m.
+ 82|75
79 -
1 - Trace to some organics below +/- 2.28 m. &
- S3|75 [AG -
0 —10
] CLAYEY SILT - Brown and greenish-brown, moist, firm to stiff, low A 8
_:- plasticity, trace to some sand, trace fine gravel, with organics. S4175 | A6
77 —
E_ 1’ - Grain Size Distribution (S5): Gravel (1.0%), Sand (23.0%), Fines A
2 3+ (76.0%) at +/- 4.57 m S51100
1 - Organic Content (S5): 2.8%
] - More sand content below +/- 4.57 m
|6 5
1 i ‘|1 SAND - Grey, wet, loose, poorly graded, fine to coarse grained sand, ¥
T : '.: trace fine to coarse grained sub-angular to angular gravel, trace to some S6lo A
1 " fines. 41
74 —
1 | N 73
3 s fi 1] 7e
] 1-40474) - Very dense below +/- 7.60 m. X S7|100
73 -0 i - - Increased fines content below +/- 7.62 m.
72 —:_ ol h 1on
] 171 1-1| - Grain Size Distribution (S8): Gravel (4.0%), Sand (79.0%), Fines
4 5] (17.0%) at +/- 9.14 m. S81100
712 ] L
I END OF HOLE AT 9.75 m
71 —
1 Notes:
-] 25 1. Installed standpipe piezometer at 9.14 m below grade with protective

flushmount casing.

2. Backfilled the test hole with cement bentonite chips and topped with
sand in the upper 0.9 m.

3. The UTM coordinates (Northing, Easting, and Elevation) are
approximate and based on the available topographic survey (2017) and
LiDAR (2015) provided by TRCA.

GEOTECHNICAL-SOIL LOG C:\USERS\DDUBEAU\DESKTOP\19-2939-003 PICKERING AND AJAX DYKES_03DEC2019_DD.GPJ

SAMPLE TYPE [X]  Split Spoon
CONTRACTOR INSPECTOR APPROVED
Landshark Drilling D.D. SG




GEOTECHNICAL-SOIL LOG C:\USERS\DDUBEAU\DESKTOP\19-2939-003 PICKERING AND AJAX DYKES_03DEC2019_DD.GPJ

KGS SUMMARY LOG oo HOLE NO.
THA19-02 SHEET 1 of 1
GROUP
CLIENT TORONTO & REGION CONSERVATION AUTHORITY JOB NO. 19-2939-003
GROUND ELEV. 81.00 m

PROJECT Pickering and Ajax Dykes Environmental Assessment

SITE

TOP OF CASING ELEV. 81.00 m

Ajax Dyke WATER ELEV.
LOCATION Sta. 0+060 on Dyke Crest DATE DRILLED 7/8/2019
UTM (m) N
DRILLING 100 mm g Hollow Stem Auger, Mobile B57 Track Mounted, Trip Hammer E
METHOD
—_ Cu POCKET PEN (kPa) *
3 " o _ CuTORVANE (kPa) @
z T 13} le] é w ° SPT (N)
o = T S [ T[S S |blowsi015m Al 50 4 6 g
= & o DESCRIPTION AND CLASSIFICATION o = |- [ ] h ! |
g ] g N |2 [w & u|DYNAMIC CONE
> 04 w wlaows PL MC LL
« o T 0|z o 3|(N)blowsift Al | o ]
Yl @ 2 5 e %
nZ 20 40 60 20 40 60 80
g9 | 7 TRAIL TOPPING (75 mm) - Quarry dust. EEBY SRCOR SRR RORS00 P08 4 DA Y F0 B0 4 B0 14 B
I CLAYEY SILT TILL FILL (EMBANKMENT FILL) - Brown, moist, firm to S0 DR 0 R4 DR D RN B B
s stiff, low plasticity, with varying amounts of sand and clay, trace organics. e e D D D D ey Dy
] | R B P D B B B
80 1 XS1 100 +——
_:_ 5 - Grain Size Distribution (S2): Gravel (6.0%), Sand (33.0%), Fines :
T (61.0%) at +/- 1.52 m. S21100 | A
79 2 —
w | 3 49 , , : -
] CLAYEY SILT - Brown and greenish-brown, moist, soft, slightly plastic, 4.
I trace to some sand, trace fine gravel, with organics. S3 /100K
77 4—
E_ " - Grain Size Distribution (S4): Gravel (0.0%), Sand (48.0%), Fines AC
+ (52.0%) at +/- 4.57 m. S41100A -
76 5—
o | 6 —:_20
. b7 XJ] SAND WITH GRAVEL - Grey, wet, very dense, poorly graded, fine to
0 o ?( coarse grained sand, with fine to coarse grained sub-angular to angular S5/50 |-
1 %95(1)1 gravel, trace to some fines.
O R
1 DL
5—25 3;;9 5156100
s e Pl
728 | 1 cpﬂb L
] END OF HOLE AT 8.22 m
=N Notes:
72 9 —: 1. Installed standpipe piezometer at 7.62 m below grade with protective
:—30 flushmount casing.
+ 2. Backfilled the test hole with cement bentonite chips and topped with
1 sand in the upper 0.9 m.
] 3. The UTM coordinates (Northing, Easting, and Elevation) are
& 10 —:- approximate and based on the available topographic survey (2017) and
1 LiDAR (2015) provided by TRCA.
E— 35
o |11
SAMPLE TYPE [X]  Split Spoon
CONTRACTOR INSPECTOR APPROVED DATE
Landshark Drilling D.D. SG 12/3/19




GEOTECHNICAL-SOIL LOG C:\USERS\DDUBEAU\DESKTOP\19-2939-003 PICKERING AND AJAX DYKES_03DEC2019_DD.GPJ

ms REFERENCE NO. HOLE NO.
SUMMARY LOG THP19-01 SHEET 1 of 1
GROUP
CLIENT TORONTO & REGION CONSERVATION AUTHORITY JOB NO. ;3-55939-003
: : : : GROUND ELEV. 23 M
PROJECT Pickering and Ajax Dykes Environmental Assessment
9 J y TOP OF CASING ELEV.
SITE Pickering Dyke WATER ELEV.
LOCATION Sta. 1+080 on Dyke Crest DATE DRILLED 6/8/2019
UTM (m) N
DRILLING 100 mm g Hollow Stem Auger, Mobile B57 Track Mounted, Trip Hammer E
METHOD
—_ Cu POCKET PEN (kPa) *
3 " CuTORVANE (kPa) 4
z o w o| SPT (N)
o = I = i blows/0.15m Al 5 4 4 g0
= o o DESCRIPTION AND CLASSIFICATION = [ ] h ! |
< w g w X W[DYNAMICCONE[ b mc L
« o g m 3 (N) blows/ft A }— o
w m ft <Et :E’ 8 %
(m) () u;zn:*‘zo 40 60 20 40 60 80
81 | 1 :‘ hTOPSOIL (100 mm) - Dark brown, damp. /1 A : : : ) e
* I CLAYEY SILT TILL FILL (EMBANKMENT FILL) - Brown, moist, firm to stiff, low S11s0
_:_ plasticity, with varying amounts of sand, trace organics. -
1 s2(s50 -
83 I A
827 | a5 Cof
. -{ SILTY SAND - Brown, moist, loose, poorly graded, fine grained, trace to some fines. <3 E o
T 75 I3
2— - :
820 | T . 1
4 D )| SAND WITH GRAVEL - Grey, wet, compact to dense, poorly graded, fine to coarse ,
. { G_\) ‘] grained sand with fine to coarse grained sub-angular to angular gravel, trace to some S4|33 A6
T ),:;‘;J@(J: fines.
o1 ] o | - Trace shells at 3.0 m. CA-
_: (f\\ - Compact below 3.0 m. S5(25 | A
4] 6/ 15
80 ]
] X S7l100 P
5]
79 ]
6— 8 ||
78 ] 1 - Dense below 6.1 m. X
7] S8 75
7
77 ]
E 50 - Grain Size Distribution (S9): Gravel (17.5%), Sand (71.5%), Fines (11.0%) at +/- 7.62
g ] m. S9100
76 1
75.7 | -
] CLAYEY SILT TILL - Grey, wet, very hard, low plasticity, with varying amounts of
] sand.
751 | 9 —: - Very hard augering, shale fragments at 8.5 m. 510l
S i END OF HOLE AT 9.14 m <P 0
E— Notes:
10 —:_ 1. Backfilled the test hole with cement bentonite chips and topped with sand in the upper
74 ] 0.9m.
T 2. The UTM coordinates (Northing, Easting, and Elevation) are approximate and based
1-35 on the available topographic survey (2017) and LiDAR (2015) provided by TRCA.
11—
73 1
SAMPLE TYPE [X]  Split Spoon
CONTRACTOR INSPECTOR APPROVED DATE
Landshark Drilling D.D. SG 12/3/19




GEOTECHNICAL-SOIL LOG C:\USERS\DDUBEAU\DESKTOP\19-2939-003 PICKERING AND AJAX DYKES_03DEC2019_DD.GPJ

KGS SUMMARY LOG | cRre HOLE NO.
THP19-02 SHEET 1 of 1
GROUP
CLIENT TORONTO & REGION CONSERVATION AUTHORITY JOB NO. 19-2939-003
GROUND ELEV. 83.73 m

PROJECT Pickering and Ajax Dykes Environmental Assessment

SITE

TOP OF CASING ELEV.83.73 m

Pickering Dyke WATER ELEV.
LOCATION Sta. 0+825 on Dyke Crest DATE DRILLED 6/8/2019
UTM (m) N
DRILLING 100 mm g Hollow Stem Auger, Mobile B57 Track Mounted, Trip Hammer E
METHOD
Cu POCKET PEN (kPa) *
3 " o _ CuTORVANE (kPa) 4
z o o] € |w ) SPT (N)
o I = = e 18 S A
(e = I . | = |> s [blows/0.15m 20 40 60 80
:‘. & o DESCRIPTION AND CLASSIFICATION [e) = |- % ] h ! ]
a < N | o |w & u|DYNAMIC CONE
> (14 w wlaows PL MC LL
w o T o (= @ g(N)blows/ft Af } ° 1
Yl o 2358 %
m
w Z n:‘n 20 40 60 20 40 60 80
836 1 1 hJTOPSOIL (100 mm) - Dark brown, damp. A1 : : : el e
T CLAYEY SILT TILL FILL (EMBANKMENT FILL) - Brown, moist, firmto || | S1150
=4 stiff, low plasticity, with varying amounts of sand, trace organics.
83 ] -
X
. T° - Grain Size Distribution (S3): Gravel (5.0%), Sand (38.0%), Fines N/
T (57.0%) at 1.5 m.
2 -
—:_ - Organics (topsoil mixed fill, rootlets) below 2.4 m. X
81 T
34—
] 10 - More sand content below 3.0 m. X
80 E'
4—
m2 | o 45
79 . ﬁV / /] CLAYEY SILT TILL - Brown, moist, firm to stiff, low plasticity, with
51 / 7/% varying amounts of sand, trace organics.
1 &’ ¢/ - Grain Size Distribution (S6): Gravel (11.0%), Sand (38.5%), Fines
] sy (50.5%) at 4.6 m.
1 B
. 7777
N
776 | 6—__20 XA |
1 Q’f_\.«'-_., )] SAND WITH GRAVEL - Grey, wet, compact, poorly graded, fine to
T °rﬁ)?}< coarse grained sand, with fine to coarse grained sub-angular to angular
70 1 D (N gravel, trace to some fines.
] - Grain Size Distribution (S7): Gravel (21.0%), Sand (54.0%), Fines
[=n (25.0%) at 6.1 m.
T END OF HOLE AT 6.70 m
25
76 ] Notes:
8 —:' 1. Installed standpipe piezometer at 6.09 m below grade with protective
+ flushmount casing.
a 2. Backfilled the test hole with cement bentonite chips and topped with
75 ] sand in the upper 0.9 m.
I 3. The UTM coordinates (Northing, Easting, and Elevation) are
9 —__30 approximate and based on the available topographic survey (2017) and
E LiDAR (2015) provided by TRCA.
74 1
10—
73 E_ 35
11—
72 1

SAMPLE TYPE [X]  Split Spoon

CONTRACTOR

Landshark Drilling

INSPECTOR
D.D.

APPROVED
SG

DATE
12/3/19




GEOTECHNICAL-SOIL LOG C:\USERS\DDUBEAU\DESKTOP\19-2939-003 PICKERING AND AJAX DYKES_03DEC2019_DD.GPJ

KGS SUMMARY LOG | cRre HOLE NO.
THP19-03 SHEET 1 of 1
GROUP
CLIENT TORONTO & REGION CONSERVATION AUTHORITY JOB NO. 19-2939-003
GROUND ELEV. 81.26 m

PROJECT Pickering and Ajax Dykes Environmental Assessment

SITE

TOP OF CASING ELEV. 81.26 m

Pickering Dyke WATER ELEV.
LOCATION Sta. 0+280 on Wet Side of Dyke, 19 m Offset from Dyke Centerline DATE DRILLED 7/8/2019
UTM (m) N
DRILLING 100 mm g Hollow Stem Auger, Mobile B57 Track Mounted, Trip Hammer E
METHOD
—_ Cu POCKET PEN (kPa) *
3 " o _ CuTORVANE (kPa) 4
z T o le] é w ° SPT (N)
o = T S [ T[S S |blowsi015m Al 50 4 6 g
= & o DESCRIPTION AND CLASSIFICATION o = |~ [ ] h ! |
g o] g N |2 |w & u|DYNAMIC CONE
> (14 w W lows PL MC LL
4 ° o 0 |a @ 5| (N)blows/ft A I P 1
Yl o =5Q %
0w Z| 20 40 60 20 40 60 80
g2 | 1 hJTOPSOIL (100 mm) - Dark brown, damp. /-.:'. A s1 B : : el e
T CLAYEY SILT TILL FILL - Brown, moist, firm to stiff, low plasticity, with n 62 i
_:_ varying amounts of sand, trace organics. 3t
1 0.9 ['\V|s2|75 ;%::
7 7.
80 I
=+
1 S3|62
2—]
2
+ CLAYEY SILT - Brown and grey, moist, soft, low plasticity, trace sand. X < d
1 62
782 | 3_:_10 i
78 ] Q’f_\.«'-_., 3| SAND WITH GRAVEL - Grey, wet, compact, poorly graded, fine to TA -
I oL coarse grained sand, with fine to coarse grained sub-angular to angular S5|50 A
=1 ;;‘; (31 gravel, trace to some fines.
1 9O
L= I TSR
77 1 B ”JD-..:
w7 | 4 45 ;%j
. ﬁV s ] CLAYEY SILT TILL - Grey, moist, hard, low plasticity, with varying
5 / //é amounts of sand, trace organics.
1 P ¢/
76 ] é //
E 7 1 B
752 | 6 /; 4% '::: 6.1 | |
75 . 7 \..J] SAND WITH GRAVEL - Grey, wet, dense, poorly graded, fine to coarse
1 '.: grained sand, with medium to coarse grained sub-angular to angular S7175
] 3 gravel, trace to some fines.
] L} - Grain Size Distribution (S7): Gravel (36.0%), Sand (51.0%), Fines
7 NeT| (13.0%) at +/-6.10 m.
74 ] S .
= |78
s |7 5Z(58| o
s _:_ END OF HOLE AT 7.77 m
I8 T Notes:
- 1. Installed standpipe piezometer at 7.62 m below grade with protective
1 flushmount casing.
9— 2. Backfilled the test hole with cement bentonite chips and topped with
- 30 sand in the upper 0.9 m.
1 3. The UTM coordinates (Northing, Easting, and Elevation) are
] approximate and based on the available topographic survey (2017) and
ul LiDAR (2015) provided by TRCA.
10—
71 J
E— 35
11—
70 I
SAMPLE TYPE [X]  Split Spoon
CONTRACTOR INSPECTOR APPROVED DATE
Landshark Drilling D.D. SG 12/3/19




GEOTECHNICAL-SOIL LOG C:\USERS\DDUBEAU\DESKTOP\19-2939-003 PICKERING AND AJAX DYKES_03DEC2019_DD.GPJ

I{(;S REFERENCE NO. HOLE NO.
SUMMARY LOG THP19-04

GROUP

SHEET 1 of 1

CLIENT TORONTO & REGION CONSERVATION AUTHORITY JOB NO. ;?—;239-003
: : H : GROUND ELEV. 20 m
PROJECT Pickering and Ajax Dykes Environmental Assessment
9 J y TOP OF CASING ELEV.
SITE Pickering Dyke WATER ELEV.
LOCATION Sta. 0+100 on Wet Side of Dyke, 10 m Offset from Dyke Centerline DATE DRILLED 7/8/2019
UTM (m) N
DRILLING 100 mm g Hollow Stem Auger, Mobile B57 Track Mounted, Trip Hammer E
METHOD
—_ Cu POCKET PEN (kPa) *
3 " CuTORVANE (kPa) 4
= o w o| SPT (N)
o = I = i blows/0.15m Al 5 4 4 g0
= o o DESCRIPTION AND CLASSIFICATION = [ ] h ! ]
< w g w X W[DYNAMICCONE[ b mc L
« o g m 3 (N) blows/ft A }— o
u ft 2 5 e %
(m) () 0w Z| 20 40 60 20 40 60 80
82 1 hTOPSOIL (100 mm) - Dark brown, damp. /1 : : : 0
! I CLAYEY SILT TILL FILL - Brown, moist, firm to stiff, low plasticity, with varying 50
_:_ amounts of sand, trace organics.
1=
80 I
=+
2 —:_ X
2
+ CLAYEY SILT - Brown and grey, moist, soft, low plasticity, trace sand, with organics.
. - Grey below 2.4 m.
=l - Grey below +/- 2.44 m.
782 _| 3 —
78 ] 7 3| SAND WITH GRAVEL - Grey, wet, very dense, poorly graded, fine to coarse grained
_: “~{ sand, with fine to coarse grained sub-angular to angular gravel, trace to some fines.
4
77 ]
_E R 51| - Grain Size Distribution (S6): Gravel (25.0%), Sand (66.0%), Fines (9.0%) at 6.1 m.
5
76 ]
6— ||
75 ] X
7
74 ]
735 | ]
s _:_ END OF HOLE AT 7.77 m
I8 T Notes:
- 1. Backfilled the test hole with cement bentonite chips and topped with sand in the upper
1 0.9m.
9— 2. The UTM coordinates (Northing, Easting, and Elevation) are approximate and based
72 5—30 on the available topographic survey (2017) and LiDAR (2015) provided by TRCA.
10—
71 J
_E— 35
11—
70 I
SAMPLE TYPE [X]  Split Spoon
CONTRACTOR INSPECTOR APPROVED DATE
Landshark Drilling D.D. SG 12/3/19




APPENDIX G

O.Reg 558 TCLP — Metals and Inorganics Analyses
Test Results



5835 COOPERS AVENUE

o .‘ ) MISSISSAUGA, ONTARIO
L] @ @ @ ﬁ L b CANADA L4Z 1Y2
y 1 TEL (905)712-5100
] a Oratorles FAX (905)712-5122

http://www.agatlabs.com

CLIENT NAME: KGS GROUP
SUITE 402, 4310 SHERWOODTOWNE BLVD
MISSISSAUGA, ON L4z4C4
(905) 848-2473

ATTENTION TO: S.Gnanasunthar
PROJECT: Pickering/Ajax Dykes 19-2939-003
AGAT WORK ORDER: 19T508259
SOIL ANALYSIS REVIEWED BY: Parvathi Malemath, Data Reviewer
DATE REPORTED: Sep 03, 2019
PAGES (INCLUDING COVER): 5
VERSION*: 1

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

*NOTES

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

AGaT Laboratories (V1) Page 1 of 5
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.
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
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Certificate of Analysis
AGAT WORK ORDER: 197508259

CLIENT NAME: KGS GROUP
SAMPLING SITE:Pickering + Ajax, On

PROJECT: Pickering/Ajax Dykes 19-2939-003
ATTENTION TO: S.Gnanasunthar
SAMPLED BY:D. D.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

O. Reg. 558 Metals and Inorganics

DATE RECEIVED: 2019-08-22 DATE REPORTED: 2019-09-03
SAMPLE DESCRIPTION: TPA19-01 TPA19-02 TPP19-01 TPP19-02 TPP19-05 TPP19-06
SAMPLE TYPE: Soil Soil Soil Soil Soil Soil
DATE SAMPLED:  2019-08-07 2019-08-07 2019-08-06 2019-08-06 2019-08-07 2019-08-07
Parameter Unit G/S RDL 461448 461453 461454 461455 461458 461459
Arsenic Leachate mg/L 25 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Barium Leachate mg/L 100 0.100 0.740 0.688 0.623 0.611 0.675 0.688
Boron Leachate mg/L 500 0.050 0.053 <0.050 0.059 <0.050 0.060 0.067
Cadmium Leachate mg/L 0.5 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chromium Leachate mg/L 5 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Lead Leachate mg/L 5 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Mercury Leachate mg/L 0.1 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium Leachate mg/L 1 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Silver Leachate mg/L 5 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium Leachate mg/L 10 0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Fluoride Leachate mg/L 150 0.05 0.21 0.21 0.13 0.17 0.09 0.16
Cyanide Leachate mg/L 20 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
(Nitrate + Nitrite) as N Leachate mg/L 1000 0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70

Comments: RDL - Reported Detection Limit;

G/ S - Guideline / Standard: Refers to O. Reg. 558 - Schedule 1V 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 *)

Certified By:

@ G@E T CERTIFICATE OF ANALYSIS (V1)

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