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PRELIMINARY FOUNDATION INVESTIGATION REPORT 
For 

G.W.P 2188-08-00 
 

Highway 9 – Holland Drainage Canal Bridge Replacement 
 

Site No. 37-030 
Township of King 

1.0 Introduction 

Stantec Consulting Ltd. (Stantec) was retained by the Ministry of Transportation, Ontario (MTO) 
to undertake the preliminary design for the replacement of the Holland Drainage Canal Bridge. 
The project site is located approximately 4.6 km west of the Highway 400/Highway 9 
Interchange, in the Township of King, Ontario.  The Site Location Plan is indicated on Drawing 
No.1 in Appendix A.   

The proposed bridge replacement is anticipated to include a slight realignment of Highway 9 to 
the north. It is understood that the bridge replacement option being considered will take into 
consideration the future expansion requirements of Highway 9.  It is also understood that the 
proposed bridge replacement will include roadway protection requirements for excavations in 
the vicinity of the existing approach fills and abutments. 

This Preliminary Foundation Investigation Report has been prepared specifically and solely for 
the proposed bridge replacement and anticipated roadway protection.  

Project Number: G.W.P.:  2188-08-00 

Project Location: Highway 9, Approximately 4.6 km west of Highway 400, Township of King 

The work was carried out under Agreement Number 2010-E-066 with Stantec Consulting Ltd., 
the Preliminary Design Consultant for this project. 

2.0 Site Description and Geology 

Site Location 

The site location is shown on the Key Plan inset to Drawing No. 1, provided in Appendix A.  The 
existing Holland Drainage Canal Bridge carries Highway 9 traffic across the Canal at Structure 
Site No. 37-030. 

General Site Description 

At the project site, Highway 9 is oriented in the northeast-southwest direction.  For the purpose 
of this report, Highway 9 is assumed to be oriented in the east-west direction with the chainage 
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increasing west to east.   Highway 9 has a single lane of traffic in each direction with 
approximately 3 m wide shoulders (see Photographs 1 through 4 in Appendix A).   

Flow in the canal is from north to south beneath the bridge to approximately 40 m south of the 
bridge centerline.  The canal (and the flow) runs approximately easterly thereafter.  

In the vicinity of the existing bridge the surrounding area is generally flat. 

Existing Bridge 

The existing Holland Drainage Canal Bridge has two spans, each approximately 7 m long and a 
width of approximately 12.7 m. The bridge structure is supported on approximately 13.7 m long 
timber piles.  Review of available Geocres reports indicates that the original bridge had been 
widened to the north along with the construction of new retaining walls (wingwalls) on the north 
side of the bridge. The wingwalls included deadman anchors to resist lateral loads. 

Physiographic Description 

The site is located within a physiographic region known as the Schomberg Clay Plains at the 
northern foothills of the Oak Ridges Moraine (Chapman and Putnam, 1984).  This region 
contains deep deposits of stratified clay and silt. The schomberg sediments are typically varved 
clays with annual layers of silt (summer) and clay (winter) having variable thicknesses.  This 
physiographic region is also known to contain high organic content soils commonly described as 
muck. 

It is noted that the site is also very close to the southwestern boundary of the physiographic 
region known as Simcoe Lowlands. 

Drainage is generally toward the east and northeast toward Cook’s Bay (Lake Simcoe). In the 
vicinity of the site, flow is towards the Holland Drainage Canal.  

3.0 Method of Investigation 

3.1 DRILLING INVESTIGATION 

Prior to carrying out the investigation, Stantec contacted the public utility authorities to clear the 
borehole locations of public and private utilities.  

A geotechnical field investigation consisting of 14 boreholes, two cone penetration test (CPT) 
holes and one hand auger hole was carried out for this assignment. The boreholes were 
designated BH12-1 through BH12-3 and BH12-5 through BH12-15. The CPT locations were 
designated CPT12-4 and CPT12-17 and the hand auger hole AH12-16. The investigation 
locations are shown on the Borehole Location Plan, Drawing No.1 in Appendix A.   

A Dynamic Cone Penetration Test (DCPT) was carried out in BH12-2 from 25.0 m to 31.9 m 
below ground surface. 



PRELIMINARY FOUNDATION INVESTIGATION REPORT 
December 2012 

 3  

The field drilling program was carried out from March 27 to April 25, 2012.  All boreholes were 
advanced with a track mounted Dietrich D-50 drill with a combination of hollow-stem augers and 
steel casings.  

The subsurface stratigraphy encountered in each borehole was recorded in the field by an 
experienced Stantec Field Technologist. Split spoon samples were collected at regularly spaced 
intervals (typically every 760 mm) during the course of Standard Penetration Testing (ASTM 
D1586).  In-situ shear vane measurements were also carried at selected locations in the 
cohesive deposit using MTO field vane and a pocket penetrometer.  All samples recovered were 
returned to Stantec’s Ottawa laboratory for detailed classification and testing.   

The cone penetration tests (CPT) were carried out in accordance with ASTM D5778 (ASTM, 
2007).  Dissipation test was performed in one of the two CPT holes. 

Artesian flow within borehole BH12-5 was controlled by pushing a nylon wrapped ball of 
bentonite chips to the bottom of the H-size casing followed by backfilling with bentonite chips 
and bentonite quick-gel grout.  Artesian flow within borehole BH12-1 was controlled by pushing 
a P-size casing, concentric to the H-size casing, into the cohesive soils to capture all annular 
flow, followed by extending the P-size casing to 3.1 m above ground and pumping of a heavy 
grout mix of cement, barite, and bentonite. 

A standpipe piezometer was installed within BH12-3.  The section of the borehole deeper than 
6 m was backfilled with a mix of bentonite chips and bentonite quick-gel grout, from 3 to 6 m a 
well screen with sand backfill was installed, and from 0 to 3 m a solid well pipe with bentonite 
backfill was installed. 

Boreholes were backfilled with auger cuttings mixed with bentonite and road holes were topped 
with cold patch asphalt whenever applicable. 

3.2 LOCATION AND ELEVATION SURVEY 

The borehole location (northing and easting) and elevation (Geodetic) survey was carried out by 
Stantec using a Global Positioning System (GPS) apparatus Trimble Geo XH.  The GPS 
apparatus had horizontal and vertical accuracies of 0.01 and 0.1 m, respectively.  
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Table 3.1 summarizes the borehole information. 

Table 3.1:  Borehole Summary 

Borehole 

MTM Zone 10 
Coordinates 

Ground 
Surface 

Elevation 
(m) 

Total 
Depth 
Drilled 

(m) 

End of 
Borehole 
Elevation 

(m) 

Depth1 
Augered 

(m) 

Number 
of Soil 

Samples Northing Easting 

BH12-1 4875305 292810 219.7 26.2 193.5 26.2 28 
BH12-2 4875312 292843 219.9 31.9 188.0 24.8 27 
BH12-3 4875315 292852 220.1 25.5 194.6 25.5 27 

CPT12-4 4875310 292807 220.3 10.9 209.4 - - 
BH12-5 4875323 292845 221.8 30.9 190.9 30.9 29 
BH12-6 4875299 292800 219.8 9.8 210.0 9.8 13 
BH12-7 4875321 292873 220.4 9.8 210.6 9.8 13 
BH12-8 4875327 292863 221.2 9.8 211.4 9.8 13 
BH12-9 4875305 292789 219.9 9.8 210.1 9.8 13 
BH12-10 4875327 292891 220.4 8.2 212.2 8.2 11 
BH12-11 4875348 292964 221.4 8.2 213.2 8.2 11 
BH12-12 4875374 293033 221.6 8.2 213.4 8.2 10 
BH12-13 4875400 293101 221.6 8.2 213.4 8.2 10 
BH12-14 4875425 293173 221.7 8.2 213.5 8.2 10 
BH12-15 4875446 293245 221.4 8.2 213.2 8.2 10 
AH12-162 4875308 292840 219.0 1.5 217.5 1.5 5 
CPT12-17 4875316 292852 220.2 18.0 202.2 - - 
 
Notes: (1) No bedrock coring was carried out in any of the boreholes advanced at this site. 
           (2) AH refers to hand-auger hole beneath 150 mm of standing water. 

3.3 LABORATORY TESTING 

All the SPT samples were taken to Stantec’s Ottawa laboratory where they were subjected to a 
detailed visual examination by a Geotechnical Engineer.  

The geotechnical laboratory testing program is summarized in the following table. 

Table 3.2:  Geotechnical Laboratory Testing Program 
Test Description Number of Samples Remarks 

Moisture Content 224 2 by Golder 
Atterberg Limits 39 2 by Golder 
Grain Size Distribution 61 2 by Golder 
Consolidation (oedometer) 2 By Golder 
Unconfined Compression (Soil) 2 By Golder 
Specific Gravity 2 By Golder 
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It is noted that where a value is provided for the percent of clay sized particles, the value 
represents the percent finer than a nominal size of 0.002 mm. 

Nine samples were submitted to Parcel Laboratories of Ottawa for analysis of pH, soluble 
sulphate content, chloride content and resistivity.  

Samples remaining after testing will be placed in storage for a period of one year after issuance 
of the final report.  After the storage period, the samples will be discarded unless we are 
directed otherwise by MTO. 

4.0 Subsurface Conditions 

4.1 SUBSURFACE PROFILE 

The subsurface conditions observed in the boreholes are presented in detail on the Borehole 
Records provided in Appendix B.  An explanation of the symbols and terms used to describe the 
Borehole Records is also provided.  

Results of two Cone Penetration Tests (CPTu) are also included in Appendix B.   

The site is at the western limit of the Holland Marsh and the ground rises to the west resulting in 
differing subsurface conditions at the east and west sides of the Holland Canal bridge.  The 
following is a generalized description of the subsurface conditions. 

• On the east side of the canal the natural soil conditions include an organic silt that is up to 
6 m deep underlain by silt and sand layers of limited thickness, underlain by a deep clayey 
silt deposit extending to about 25 to 30 m below ground surface, followed by a permeable 
silty sand with artesian groundwater conditions. 

• On the west side of the canal the near surface soils consist of sands and silty sands which 
extend down to the same deep clayey silt deposit and underlying silty sand with artesian 
groundwater conditions. 

• Boreholes drilled through the roadway platform show that the organic silt east of the canal 
was excavated beneath the existing roadway embankment and replaced with silty sand to 
sandy silt soils. 
 

Borehole location plans and stratigraphic sections of the soils encountered within the boreholes 
in the vicinity of the bridge location are provided on Drawing No. 1 through 3 in Appendix A.  

4.1.1 Topsoil  

Topsoil was encountered in BH12-1, BH12-2, BH12-3, BH12-5, BH12-6, BH12-7, BH12-8 and 
BH12-9.  The thickness of the topsoil ranged between 50 and 300 mm.   

4.1.2 Fill  

Away from the road embankment, fill was encountered in BH12-2, BH12-3, BH12-5, BH12-7 
and BH12-10.  The fill was 0.8 to 1.9 m thick with base elevations of 218.6 m to 220.4 m. 
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Within the road embankment, fill was encountered in BH12-11 to BH12-15.  The fill was 3.0 to 
3.7 m thick with base elevations of 217.7 m to 218.7 m. 

The Standard Penetration Test (SPT) blow counts (N-values) of the fill layer ranged from 4 to 60 
blows per 0.3 m. 

Fill was also encountered in the hand auger hole advanced beneath standing water in the canal 
near the exiting northeast wingwall (AH12-16). This fill was mainly silty sand with gravel to 
sandy silt and had a moisture content ranging between 29 and 35%. 

Index tests carried out on representative soil samples retrieved from this layer revealed the 
following results: 

Gravel:   4 to 7% 
Sand:   29 to 46% 
Silt/Clay:  43 to 66% 
Clay:   13 to 14% 
Organic Matter: 2% 
Moisture Content: 7 to 29% 

The fill consists of variable mixtures of sand and silt and is described as a silty sand (SM) to 
sandy silt (ML). 

Representative grain size distribution plots for the fill layer are provided on Figure 1 in Appendix 
C. Representative plasticity chart is provided on Figure 8 in Appendix C. 

4.1.3 Organic Silt (Muck) – East of Canal 

This deposit was encountered in BH12-2, BH12-3, BH12-5, BH12-7, BH12-8 and BH12-10 
immediately beneath the topsoil and the fill layer. The deposit was encountered in boreholes 
advanced east of the Holland Drainage Canal and consisted predominantly of silt, clay and 
some organics. This deposit was 2.4 to 5.0 m thick with base elevations of 215.1 m to 216.6 m.   

A buried organic silt was also encountered in BH12-13.  This layer was 2.1 m thick with a base 
elevation of 215.8 m. 

The SPT N-values for the organic silt layer were less than 4 blows per 0.3 m suggesting a soft 
state. 

An in-situ field vane test carried out near the base of the organic silt layer indicated an 
undrained shear strength of 39 kPa.  An unconfined compression test carried out on a thin-wall 
tube sample indicated an undrained shear strength of 14 kPa. 
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Index tests carried out on representative soil samples retrieved from this layer revealed the 
following results: 

Gravel:   0 to 4% 
Sand:   3 to 46% 
Silt:   40 to 76% 
Clay:   10 to 27% 
Moisture content: 32 to 113% 
Organic matter: 4 to 23% 

This deposit is classified mainly as organic silt (OL) according to the Unified Soil Classification 
System. Typical grain size distribution and plasticity chart for representative samples from the 
organic silt deposit are provided on Figures 2 and 9, in Appendix C. 

The results of a consolidation test carried out on an organic silt sample from BH12-5 obtained at 
a depth of 4.7 m is provided in Appendix C.  The consolidation and index property test results 
for this sample suggest the following: 

• Natural moisture content    35% 
• Specific gravity     2.75 
• % sand      5% 
• % silt size fines     74% 
• % clay size fines     21% 
• Estimated preconsolidation pressure, P’c  70 kPa 
• Estimated effective overburden pressure, P’o 70 kPa 
• Compression Index, Cc    0.31 
• Recompression Index, Cr    0.08 

 

4.1.4 Sand – West of Canal 

A sand layer was encountered immediately beneath the topsoil in BH12-1, BH12-6 and BH12-9.  
Its thickness ranged between 2.2 m and 2.9 m with base elevations of 216.9 to 217.5 m.  

The SPT N-values for this sand layer ranged from 1 to 9 blows per 0.3 m suggesting a very 
loose to loose state. 

The moisture content of the sand layer ranged between 20 and 22%.  

4.1.5 Silt 

A silt layer was encountered beneath the organic silt or the road embankment in boreholes 
12-3, 12-7, 12-8, 12-11, 12-12, 12-14 and 12-15.  This layer was 0.8 to 2.4 m thick with base 
elevations of 216.5 to 214.7 m.  

The SPT N-values for this layer were between 2 and 10 blows per 0.3 m suggesting a very 
loose to compact state. 
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Index tests carried out on representative soil samples retrieved from the silt layer revealed the 
following results: 

Gravel:   0 to 3% 
Sand:   1 to 36% 
Silt:   46 to 88% 
Clay:   11 to 17% 
Moisture content: 18 to 38% 
Liquid Limit  20 to 24 
Plasticity Index: 6 (for all tests) 

According to the Unified Soil Classification System, the silt layer can be classified as CL-ML but 
has been carried forward as ML in the report (silt, silt with sand or sandy silt).  Representative 
grain size distribution plots and plasticity charts for this layer are provided on Figure 3 and on 
Figure 10 in Appendix C.   

4.1.6 Sand with Silt 

A discontinuous sand with silt layer was observed beneath the organic silt layer in BH12-2 and 
beneath the silt layer in BH12-3.  The layer was 1.6 and 2.4 m thick with base elevations of 
213.4 m at both locations. 

The SPT N-values for this layer were between 7 and 32 blows per 0.3 m suggesting a loose to 
dense state. 

Index tests carried out on representative soil samples retrieved from this layer provided the 
following results: 

Gravel:   1 to 10% 
Sand:   83 to 88% 
Fines (silt and clay) 7 to 11% 
Moisture Content: 12 to 19% 

According to the Unified Soil Classification System, this layer can be classified as SP-SM 
(poorly graded sand with silt).  Representative grain size distribution plots for this layer are 
provided on Figure 4 in Appendix C. 

4.1.7 Silty Sand 

This layer was encountered in all boreholes except in BH12-5.  West of the canal the silty sand 
deposit was observed directly beneath the loose sand layer.  East of the canal it was generally 
observed beneath discontinuous layers of silt, sand, or clay which underly the organic silt 
deposit.  This layer was not penetrated in boreholes BH12-12 through BH12-15 since drilling 
was terminated within this layer.  Where penetrated, this layer was approximately 0.3 to 2.6 m 
thick with base elevations of 210.6 to 214.9 m.   

The SPT N-values for this layer were between 4 and 37 blows per 0.3 m suggesting a loose to 
dense state. 
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Index tests carried out on representative soil samples retrieved from this layer revealed the 
following results: 

Gravel:   2 to 29% 
Sand:   47 to 85% 
Fines (silt & clay): 6 to 39% 
Moisture content: 9 to 20% 

The USCS designation for this layer is SM (silty sand to silty sand with gravel). Representative 
grain size distribution plots for this layer are provided on Figure 5a and 5b in Appendix C. 

4.1.8 Clayey Silt 

This deposit was encountered in all boreholes except BH12-12 through BH12-15 which were 
terminated in the overlying silty sand.  Where fully penetrated, the clayey silt layer was 17 to 
20.8 m thick with base elevations of 195.3 to 192.7 m.  

The in-situ undrained shear strength of the clayey silt layer ranged from 38 kPa to greater than 
235 kPa suggesting a firm to hard consistency.  The undrained shear strength is generally 
higher below elevation 204.0 m. 

The SPT N-values for the clayey silt layer ranged from 1 to 49 blows per 0.3 m. 

The results of static cone penetration tests CPT12-4 and CPT12-17 are provided in Appendix B.  
This result suggests the following: 

• The undrained shear strength of the clayey silt is weakest between elevation 204.0 and 
207.5 with undrained shear strength of approximately 50 kPa. 

• That there are frequent permeable zones above elevation 207.5 m and below elevation 
204.0 m. 

• Dissipation test was carried out within CPT 12-17 at elevation 204.3 m.  The results indicate 
a Ch = 1.6x10-3 cm2/min. 
 

Index tests carried out on representative soil samples retrieved from the clayey silt deposit 
yielded the following results: 

Gravel:   0 to 1% 
Sand:   0 to 25% 
Silt:   31 to 73% 
Clay:   21 to 68% 
Moisture content: 17 to 48% 

The Unified Soil Classification System group designation for the clayey silt layer is 
predominantly CL with limited samples yielding CI or CL-ML.  Representative grain size 
distribution plots for the silty clay deposit are provided on Figures 6A through 6c; plasticity 
charts are provided on Figures 11a through 11d in Appendix C. 
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The results of a consolidation test carried out on a clayey silt sample from BH12-3 obtained at a 
depth of 16.1 m is provided in Appendix D.  The consolidation and index property test results for 
this sample suggest the following: 

• Natural moisture content    30% 
• Specific gravity     2.77 
• % sand      4% 
• % silt size fines     69% 
• % clay size fines     27% 
• Estimated preconsolidated pressure, P’c  325 kPa 
• Estimated effective overburden pressure, P’o 210 kPa 
• Compression Index, Cc    0.29 
• Recompression Index, Cr    0.02 

 

4.1.9 Deep Silty Sand 

A silty sand deposit was encountered immediately beneath the clayey silt layer in all the deep 
boreholes that penetrated the dry layer, namely, BH12-1, BH12-2 and BH12-5.  

The SPT N-values for this layer ranged from 4 to 25 suggesting a loose to compact state. 

Dynamic Cone Penetration Test (DCPT) carried out in BH12-2 indicated a blow count range of 
21 to 561 per 0.3 m, generally increasing with depth.  The blow count per 0.3 m of penetration 
increased significantly below elevation 189 m. 

Index tests carried out on representative soil samples retrieved from this layer revealed the 
following results: 

Gravel:   0% 
Sand:   87% 
Fines (silt & clay): 13% 
Moisture content: 19% 

The Unified Soil Classification System group symbol designation for this layer is SM (silty sand). 
Representative grain size distribution plot is provided in Figure 7 in Appendix C.  

4.2 BEDROCK 

Bedrock was not encountered within the depth of exploration of this investigation.  

4.3 GROUNDWATER 

A groundwater monitoring well was installed in BH12-3 after completion of drilling.  The 
groundwater in this well was measured two weeks later on April 18, 2012.  The depth to 
groundwater was also inferred in all other boreholes at the time of drilling, between March 27 
and Aril 25, 2012.  The measured and inferred (i.e., at the time of drilling) groundwater levels 
are summarized in Table 4.1 below. 
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Table 4.1: Measured Inferred Groundwater Levels (time of drilling) 

Borehole No Ground Surface 
Elevation (m) 

Groundwater 
Depth (m) Elevation (m) 

Measured  
BH12-3 220.1 0.9 219.2 

Inferred  
BH12-1 219.7 0.9 218.8 
BH12-2 219.9 2.7 217.2 
BH12-5 221.8 4.6 217.2 

BH12-6 219.7 0.9 218.8 

BH12-7 220.4 5.3 215.1 

BH12-8 221.2 6.7 214.5 

BH12-9 219.9 0.9 219.0 

BH12-10 220.4 4.9 215.5 

BH12-11 221.4 4.0 217.4 

BH12-12 221.6 4.1 217.5 

BH12-13 221.6 5.6 216.0 

BH12-14 221.7 3.4 218.3 

BH12-15 221.4 4.6 216.8 

 
Fluctuations in the groundwater and culvert water level due to seasonal variations or in 
response to a particular precipitation event should be anticipated. 

The Holland Canal water level was surveyed by others to be at elevation 218.7 m in November 
2011 and by Stantec to be at elevation 219.2 in April 2012. 

Artesian Condition 

Artesian conditions were observed during the course of the investigation.  The following 
summarizes the information and observations regarding the artesian conditions. 

• Artesian groundwater pressure was observed beneath the clayey silt in BH12-1, BH12-2 
and BH12-5. 

• Within BH12-5 a sealed casing was extended 3.1 m above ground surface and significant 
flow was still observed.  The flow was significantly reduced by pumping a mix of cement, 
barite, and bentonite slurry into the cased borehole. 

• Within BH12-2 and BH12-5 artesian water flows were also observed as the H-size casing 
was advanced through the clayey silt deposit.  These observations were observed at depths 
of greater than 10 m below ground surface. 

• In 1965 the artesian water level was recorded at 5.5 m above ground (elevation 224.7 m) at 
this site. 
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4.4 CHEMICAL TESTS 

Nine samples of the native soil at the site from the different boreholes were tested for pH, water 
soluble sulphate and chloride concentrations, and resistivity.  The analysis results are provided 
in Table 4.2. 

Table 4.2:  Results of Chemical Analysis 

Borehole No Sample No. Depth 
(m) pH Chloride 

(µg/g) 
Sulphate 

(µg/g) 
Resistivity 
(Ohm-m) 

12-1 SS-3 1.22 to 1.83  7.9 480 30 9.51 
12-2 SS-6B 3.66 to 4.27 7.4 311 297 11.6 
12-3 SS-2 0.61 to 1.22 8.3 289 17 20.2 
12-5 SS-6 3.66 to 4.27 7.5 78 105 31.9 
12-7 SS-6 3.81 to 4.42 8.1 1190 30 5.62 
12-8 SS-7 4.57 to 5.18 6.9 799 221 5.12 
12-11 SS-6 3.81 to 4.42 7.9 948 10 8.54 
12-13 SS-4 3.05 to 3.66 8.4 961 56 5.51 
12-15 SS-3 2.29 to 2.90 8.2 683 42 4.93 

 

5.0 Miscellaneous 

The field work was carried out under the supervision of Mr. Jeff Forrester, Geotechnical 
Engineering Technologist, under the direction of Mr. Chris McGrath, P.Eng. 

MultiVIEW Locates Inc. of Mississauga, Ontario, carried out the private and public utility locates 
for the boreholes. 

The D-50 drilling equipment was supplied and operated by Walker Drilling of Utopia, Ontario. 

Location and elevation survey of the boreholes was carried out by Stantec. 

Geotechnical laboratory testing was carried out at Stantec’s Ottawa laboratory and Golder 
Associate’s Mississauga laboratory.  Chemical testing for pH, soluble sulphate, and chloride 
content, and resistivity was carried out by Paracel Laboratories of Ottawa.   

This report was prepared by Simon Gudina and reviewed by Chris McGrath and Raymond 
Haché. 

 
  




































































































































































	1.0 Introduction
	2.0 Site Description and Geology
	3.0 Method of Investigation
	3.1 DRILLING INVESTIGATION
	3.2 LOCATION AND ELEVATION SURVEY
	3.3 LABORATORY TESTING

	4.0 Subsurface Conditions
	4.1 SUBSURFACE PROFILE
	4.1.1 Topsoil 
	4.1.2 Fill 
	4.1.3 Organic Silt (Muck) – East of Canal
	4.1.4 Sand – West of Canal
	4.1.5 Silt
	4.1.6 Sand with Silt
	4.1.7 Silty Sand
	4.1.8 Clayey Silt
	4.1.9 Deep Silty Sand

	4.2 BEDROCK
	4.3 GROUNDWATER
	4.4 CHEMICAL TESTS

	5.0 Miscellaneous
	6.0 Closure



