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1.0 INTRODUCTION

This report provides the results of a geotechnical assessment carried out to support the functional design being
carried out by Dillon Consulting Limited (Dillon) for the City of Windsor Sewer Master Plan. As part of the
functional design process, Dillon has requested that Golder carry out a geotechnical desktop review of several
sites for proposed surcharge surface storage ponds, underground storage facilities, sewer outfalls, and pumping
stations. It is understood that low impact development (LID) solutions such as exfiltration trenches are being
considered for some of these locations.

The purpose of this geotechnical desktop review was to evaluate the subsurface soil and groundwater conditions,
outline the general geotechnical conditions and delineate potential areas of geotechnical opportunities and
constraints for the various project improvement areas consistent with the level of detailed required for functional
design. These include comments on the geotechnical aspects of;

m anticipated subsurface groundwater conditions;

m anticipated soil conditions as they pertain to the functional design of surface storage ponds, underground
storage facilities, sewer outfalls, pumping stations, and LID solutions;

m other potential geotechnical issues, as applicable; and
m recommended geotechnical explorations for the detailed design phase.

Authorization to proceed with the geotechnical desktop review, in accordance with our February 14, 2020
proposal, was provided by Mr. Flavio Forest, P.Eng. of Dillon via a work order dated February 24, 2020.

This report should be read in conjunction with the attached document “Important Information and Limitations of
this Report”, which comprises an integral component hereof. The reader’s attention is specifically drawn to this
material, as it is essential for proper use and interpretation of the information presented and discussed herein.

2.0 BACKGROUND

Golder Associates Ltd. (“Golder”) has previously carried out investigations in the general vicinity of several of the
project improvement areas. The results of the previous geotechnical work were provided in the following reports:

m Golder Report No. 71509 titled “Subsurface Investigation, Proposed R.C.M.P. Detachment Building,
Riverside Drive, Windsor, Ontario”, dated March 1971;

m Golder Report No. 764111 titled “Preliminary Geotechnical Investigation, Proposed Prince Road Storm
Sewer, Windsor, Ontario”, dated November 1976;

m Golder Report No. 791-4012 titled “Subsurface Investigation, Proposed External Sanitary Services Interim
Works, Walker Farms Industrial Park, \Windsor, Ontario”, dated March 1979;

m  Golder Report No. 991-4120 titled “Geotechnical Investigation, Proposed New Warehouse Building”, dated
June 1999;

m  Golder Report No. 001-4009 titled “Subsurface Investigation, Windsor Riverfront Lands, Moy Avenue and
Langlois Avenue, Windsor, Ontario”, dated February 2000;

m Golder Report No. 001-4014 titled “Preliminary Geotechnical Investigation, Proposed 4-Storey
Development, Existing Riverfront Property, 9150 Riverside Drive, Windsor, Ontario”, dated February 2000;
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Golder Report No. 001-4067 titled “Geotechnical Investigation, Rotary Gazebo, Lakeview Marina, Windsor,
Ontario”, dated April 2000;

Golder Report No. 001-4238 titled “Geotechnical Investigation, Proposed Rose City Ford Auto Dealership,
Forest Glade Drive Area, Windsor, Ontario”, dated October 2000;

Golder Report No. 001-4247 titled “Geotechnical Investigation, Proposed Beachview Villas, Townhouse
Development, 10039/10049 Riverside Drive East, Windsor, Ontario”, dated October 2000;

Golder Report No. 011-4128 titled “Geotechnical Investigation, Proposed Addition, St. Rose Elementary
School, St. Rose Avenue, Windsor, Ontario”, dated June 12, 2001;

Golder Letter No. 011-4136 titled “Riverfront Interceptor Project”, dated July 6, 2001;

Golder Report No. 011-4205 titled “Geotechnical Investigation, Riverside Drive Interceptor Sewer
Extension, Albert Road to George Avenue, Windsor, Ontario”, dated September 19, 2001;

Golder Report No. 011-4226 titled “Geotechnical Investigation, Proposed Addition, Lajeunesse Ecole
Catholique, Bruce Avenue, Windsor, Ontario”, dated October 17, 2001;

Golder Report No. 011-4276 titled “Geotechnical Investigation, Proposed Condominium Structure,
Wyandotte Street East, City of Windsor, Ontario”, dated January 3, 2002;

Golder Report No. 021-4035 titled “Geotechnical Investigation, Grand Marais Drain Re-Alignment, Windsor,
Ontario”, dated June 10, 2002;

Golder Report No. 031-140060 titled “Geotechnical Investigation, Ypres Boulevard Trunk Sanitary Sewer,
Turner Road to Gladstone Avenue, Windsor, Ontario”, dated April 29, 2003;

Golder Report No. 031-140094 titled “Geotechnical Investigation, Proposed Classroom, Parking Lot and
Athletic Track Addition, Lassaline School, Windsor, Ontario”, dated June 2, 2003;

Golder Draft Report No. 031-145072 titled “Phase Il Environmental Site Assessment, Riverfront Property,
Southwest Corner of Mill Street and Russell Street, Windsor, Ontario”, dated June 17, 2003;

Golder Report No. 031-140333 titled “Geotechnical Investigation, Proposed Bridge Over Little River,
Wyandotte Street East Extension, City of Windsor, Ontario”, dated February 27, 2004;

Golder Report No. 06-1140-020 titled “Geotechnical Investigation, Tecumseh Road East Improvements
from Canadian National Railway East of Jefferson Boulevard to Lauzon Parkway, Windsor, Ontario”, dated
June 16, 2006;

Golder Report No. 06-1140-006 titled “Geotechnical Investigation, Walker-Wyandotte Intersection
Improvements, Windsor, Ontario”, dated July 4, 2006;

Golder Report No. 041-140048 titled “Foundation Investigation Report, Walker Road Grade Separation
Project, Windsor, Ontario”, dated December 6, 2006;

Golder Report No. 06-1140-142 titled “Geotechnical Investigation, Proposed Building Addition and New
Material Recovery Facility, Central Avenue Transfer Station, Windsor, Ontario”, dated August 31, 2006;
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Golder Report No. 07-1140-0022 titled “Geotechnical Investigation, Sewer Replacement and Road
Reconstruction, Lincoln Road, Memorial Avenue to Ypres Boulevard, Windsor, Ontario”, dated March 23,
2007;

Golder Report No. 07-1140-0027 titled “Geotechnical Investigation, Riverside Drive Barrier Landform,
Windsor, Ontario”, dated March 26, 2007;

Golder Letter No. 07-1140-0098 titled “Factual Geotechnical Investigation, Proposed Sewer Upgrading and
Road Reconstruction, Prado Place, Riverside Drive to Wyandotte Street, Windsor, Ontario”, dated July 4,
2007;

Golder Report No. 08-1140-W028 titled “Geotechnical Investigation, Grand Marais Drain Improvements,
Phase I, Windsor, Ontario”, dated May 12, 2008;

Golder Report No. 08-1140-W054 titled “Geotechnical Investigation, Proposed Trunk Storm Sewer and
Road Reconstruction, Parent Avenue and Lens Avenue, City of Windsor, Ontario”, dated June 4, 2008;

Golder Report No. 09-1140-WO011 titled “Geotechnical Investigation, Grand Marais Drain Improvements,
Phase Il, Windsor, Ontario”, dated March 11, 2009;

Golder Report No. 09-1140-W091B-R01 titled “Geotechnical Investigation, Sandwich South Trunk Sanitary
Sewer, Peppervine Street to Little River Pollution Control Plant, Windsor, Ontario”, dated October 2009;

Golder Report No. 09-1140-W037 titled “Supplemental Geotechnical Investigation, Highway 401
Undercrossing, Proposed Steel Casing, Trunk Sanitary Sewer, North Talbot Road, Town of Tecumseh,
Ontario”, dated December 2009;

Golder Report No. 09-1140-W025-R01 titled “Geotechnical Design Report, Prince Road Storm Sewer
Outlet, Prince Road Sewer, Phase 9, Outlet to Detroit River, City of Windsor, Ontario”, dated May 2010;

Golder Report No. 09-1140-W025 Ph2000 RO1 titled “Supplementary Geotechnical Investigation, Storm
Sewer Outlet, Prince Road Sewer, Phase 9B, City of Windsor, Ontario”, dated June 2011;

Golder Report 09-1140-W028 titled “Geotechnical Investigation, Proposed Wyandotte Street Extension,
Florence Avenue to Bellagio Drive, Windsor, Ontario”, dated April 7, 2009;

Golder Letter No. 10-1140-0090 PH1000-L02 titled “Supplementary Geotechnical Investigation, Retention
Treatment Basin (RTB) Facility, Contract No. 1B, Tender 34-10, City of Windsor, Ontario”, dated July 6,
2010;

Golder Report No. 11-1140-0200-R01 titled “Geotechnical Investigation, Parking Lot Reconstruction, St.
Francis School, Windsor, Ontario”, dated March 2012;

Golder Report No. 13-1140-0026-R01 titled “Geotechnical Investigation, Proposed Road Reconstruction,
Fairview Boulevard, Wyandotte Street East to St. Rose Avenue, Windsor, Ontario”, dated March 2013;

Golder Report No. 13-1140-0031-R01 titled “Geotechnical Investigation, Proposed Building Addition, St.
John Vianney Catholic Elementary School, 8405 Cedarview Street, Windsor, Ontario”, dated March 2013;

Golder Report No. 13-1140-0207-R01 titled “Geotechnical Investigation, Proposed Utility Installation and
Road Reconstruction, Outer Drive, Moro Drive and Burke Street, Town of Tecumseh, Ontario”, dated
December 2013;
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Golder Report No. 1400977-R01 titled “Geotechnical Investigation, Abars on the River, Proposed Building
and Parking Lot, Windsor, Ontario”, dated April 2014;

Golder Report No. 13-1140-0188-R01 titled “Geotechnical Investigation, Proposed Electrical Buildings, EIm
Avenue and Dougall Avenue, CSO Interceptor Chambers, Windsor, Ontario”, dated May 2014;

Golder Report No. 1405019-R01 titled “Subsurface Investigation, Banwell Road and McHugh Street,
Windsor, Ontario”, dated October 2014;

Golder Report No. 1405768-R01 titled “Geotechnical Investigation and Environmental Sampling, Roberts
Pond Decommissioning and Storm Sewer Installation, City of Windsor, Ontario”, dated July 2014;

Golder Report No. 1406552-R01 titled “Geotechnical Investigation, Proposed 4 Storey Apartment Building
and 2 Storey Townhouse, 8475 Wyandotte Street East, Windsor, Ontario”, dated July 2014;

Golder Report No. 1520407-2000-R03 titled “Supplemental Phase Il Environmental Site Assessment, 75
Mill Street, Windsor, Ontario”, dated August 2015;

Golder Report No. 1527635-1000-R01 titled “Preliminary Geotechnical and Hydrogeological Investigation,
Parts of Lots 119 to 121, Concession 1, Geographic Township of Sandwich East, Windsor, Ontario”, dated
May 2015;

Golder Report No. 1546452-R01 titled “Geotechnical Investigation, Proposed EMS Station Reconstruction,
2620 Dougall Avenue, Windsor, Ontario”, dated May 2016;

Golder Report No. 1660023-3000-R01 titled “Geotechnical Exploration, Proposed New Sandwich Library,
363 Mill Street, Windsor, Ontario”, dated December 2016; and

Golder Report No. 1668632-R01 titled “Geotechnical Exploration, Proposed Multi-Use Trail Underpass, CN
Railway at Dougall Avenue, Windsor, Ontario”, dated August 2017.

Relevant Record of Borehole and Test Pit Sheets from the above-listed Golder reports are attached in Appendix

A and th

e approximate borehole and test pit locations are shown on Figures 2 to 20.

Relevant Ontario Ministry of the Environment, Conservation and Parks (MECP) well records are attached in
Appendix B and the approximate well locations are shown on Figure 6. Well records were referenced where
previous geotechnical exploration data was not available near the project area.

3.0

METHODOLOGY

The preliminary geotechnical assessment consisted of assembling and reviewing information from the following

sources:

m topographic mapping;

m surficial soil and bedrock geological mapping;

m ME

CP well records; and

m  existing Golder or publicly available geotechnical data for the improvement areas.

Q}GO
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No new boreholes were drilled for this geotechnical assessment and it understood that intrusive exploration
activities will be deferred to the detailed design phase. The available information referenced above was used to
prepare this desktop geotechnical assessment report.

4.0

SITE DESCRIPTION

The subject sites are located throughout the City of Windsor. Based on the information provided by Dillon,
geotechnical review has been requested for the following locations:

Dougall Avenue Underpass New Surcharge Surface Storage Pond — New surcharge surface storage
pond on vacant land south of Northwood Street, will have 26,800 cubic metres (m?) of storage, a surface
area of 15,000 square metres (m2), and a maximum depth of 4 metres (m);

Howard Avenue at E.C. Row Expressway New Surcharge Surface Storage Pond — New surcharge
surface storage pond on land with existing building that will be removed, located at the north west corner
of the Howard Avenue underpass at E.C. Row Expressway. The proposed pond will have 2,433 m3 of
storage, a surface area of 3,500 m2, and a maximum depth of 3 to 4 m;

Central Avenue, Pillette Road Expanded Central Pond — Expansion of Central pond to 105,300 m? of
storage on vacant lands having a surface area of 40,000 m2, and a maximum depth of between 4 to 5 m;

Chrysler Center New Underground Surcharge Storage — New below grade surcharge storage with 11,000
m3 of storage under the existing Chrysler parking lot, with open bottomed storage chambers to permit
infiltration. The parking lot is to be reinstated following construction. A footprint of 13,200 m2 and depth
of 3 m are planned;

Southwood Lakes Lowered Normal Water Level in Existing Ponds — Lowering of normal pond water
levels by increasing depth of Lake Como, Lake Grande, and Lake Laguna by approximately 0.2 m, 0.5 m,
and 0.5 m, respectively. The depth of the existing ponds will vary between 4.5 m and 7 m;

Detroit Street Trunk Sewer Upgrade — Upgrade of 300-m length of existing 900-millimetre (mm) diameter
storm outfall to Detroit River with 1,200-mm diameter storm sewer;

Cameron Avenue Trunk Sewer Upgrade — New 2,700-mm diameter storm outfall to Detroit River with
2,400-mm by 3,300-mm box culvert;

Bruce Avenue Trunk Sewer — New 3,600-mm diameter storm outfall to Detroit River;

Marentette Avenue Trunk Sewer — New outfall to Detroit River with 1,800-mm diameter storm sewer at
Marentette Avenue;

Albert Road Trunk Sewer— New 1,650-mm diameter trunk sewer over a 350 m length. Existing 450-mm
diameter to 600-mm diameter sewers to be replaced with new 450-mm and 750-mm diameter sewers
over a 190 m length along Wyandotte Street East. A new outfall pipe will be constructed at Albert Road
and the Detroit River;

Droulliard Underpass Pump Station — New pump station within Cadillac Street Park, located north east of
the Drouillard Road underpass at Wyandotte Street East. Upgrade 270 m of downstream sewer with
825-mm diameter sewer;
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Pontiac Pump Station — A new wet well pump station to be constructed directly adjacent to the existing
Pontiac pump station with 2 new pumps having a 1.25 and 1.8 cubic metre per second (m?3/s) capacity,
7.3 m depth;

St. Rose Pump Station — New St. Rose pump station having a proposed capacity of 11 m3/s, and a depth
of 11.5m;

St. Paul Pump Station - New St. Paul pump station having a proposed capacity of 15 m3/s, and a depth of
13 m;

Lakeview Pumping Station Capacity Increase — Lakeview pump station capacity increase from 0.7 m3/s to
1.4 m3/s by constructing a new pump station adjacent to the existing Lakeview pump station, with pump
station depth of 10 m, outfall pipe size increase, and new outlet at Blue Heron Pond;

Brumpton Park —New underground stormwater management facility at the southwest area of Brumpton
Park. The underground facility will have a bottom elevation of 173.80 m measuring approximately 40 m
by 100 m in plan with a storage volume capacity of 4,725 m3;

Hawthorne Avenue, Lauzon Parkway, Jefferson Boulevard Offline Storage Volumes/Improvements — New
Lauzon golf course storm water management pond volume is 30,000 m3, surface area of 25,000 m2 and
depth of 4 to 5 m, new Meadowbrook Park underground storage facility volume is 10,000 m?3, surface
area of 2,200 m? with a depth of 3.5 m. Road regrading and low impact development (LID) swales are
planned for Lauzon Parkway between Cantelon Avenue and Hawthorne Avenue;

Wyandotte Street East, west of Little River, off-line storage — Two new off-line underground stormwater
management facilities having capacities of 8,000 m?3 and 3,000 m3, surface areas of 5,400 m2and 1,400
m? respectively, and depths of about 3 m;

Roseville Garden Drive and Hawthorn Avenue/Kew Drive Underground Stormwater Detention System
Improvements — New underground surcharge storage of 28,000 m?® having a footprint of 21,850 m2 and
depth of 5 m and open bottomed storage chambers to permit infiltration;

Ypres Avenue Underground Storage System — New below grade surcharge storage of 3,000 m2 under
the existing Optimist Memorial Park parking lot. A footprint of 3,360 m? and depth of about 3 m are
planned;

Prince Road outlet at Chappelle/Sandwich St. — This solution includes approximately 200 m of new storm
sewer to the 2,700-mm diameter outlet to McKee Creek; and

Proposed Earth Berm Along Riverside Drive between approximately Ford Boulevard and the east City
Limits. The preferred solution is to construct the landform barrier crest to elevation 176.5 m. Existing
property grading that meets or exceeds the target elevation will be utilized to limit the required new berm
construction. Areas not meeting the target elevation will require new landform barriers to be constructed

and localized improvements/grade alterations for areas of trail and road crossings.
It is understood that LID solutions such as exfiltration trenches are being considered for some of the project

locations.
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5.0 SUBSURFACE CONDITIONS DISCUSSION FOR PROJECT
LOCATIONS

The subsurface conditions encountered in the previous boreholes and test pits within the general vicinity of the
proposed project locations are detailed on the attached Record of Borehole and Record of Test Pit sheets in
Appendix A, and MECP Well Records in Appendix B.

The soil boundaries indicated are inferred from non-continuous samples and observations of drilling and sampling
resistance and typically represent transitions from one soil type to another rather than exact planes of geological
change. Further, subsurface conditions may vary significantly between and beyond the borehole and test pit
locations. It should be noted that the subsurface soil and groundwater conditions discussed in this report are
based on previous boreholes and test pits from investigations dated as early as 1971 and may have been altered
by subsequent development and infrastructure construction.
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5.1 Dougall Underpass New Surcharge Surface Storage Pond

The proposed Dougall Avenue underpass surcharge surface storage pond will be located on vacant land south of
Northwood Street. The pond will have a storage capacity of 26,800 m3, a surface area of 15,000 m2, side slope
inclinations of 4 horizontal to 1 vertical, and a depth of 4 m. The pond location is shown on Figure 2.

511 Suburface Soil and Groundwater Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the vicinity of the storage pond encountered native soils generally consisting of silty clay below
surficial organic soils (topsoil) and fill. To the west of the pond, one borehole encountered a surficial deposit of
silty sand overlying the silty clay. A measurement carried out for one groundwater monitoring well installed to the
west of the pond location, where the surficial silty sand was encountered, indicated a groundwater level about 0.8
m below ground surface. This may indicate a perched groundwater level where surficial granular soils are
present overlying the lower permeability cohesive materials. In general, the borehole logs indicate that the
boreholes in this area remained dry during drilling.

5.1.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pond will be approximately 4 m in depth, with side slopes having an inclination of 4
horizontal to 1 vertical. Pond side slopes having an inclination of 4 horizontal to 1 vertical are not anticipated to
be problematic and can be used for functional design purposes for ponds excavated into the native soils in this
area. In areas proposed for equipment access for periodic maintenance, an inclination of 6 horizontal to 1 vertical
or flatter should be considered.

Erosion protection should be provided around the perimeter of the surcharge storage pond at the elevation of the
normal operating level. The form of erosion protection should match with the requirements of aquatic vegetation
to be planted and developed. Consideration could be given to protecting the active water line zone (i.e., from the
low-water level to the high-water level) with a minimum 150-mm thick layer of Ontario Provincial Standard
Specification (OPSS).PROV 1004 (Aggregates) R-10 rip-rap, constructed in accordance with OPSS 150 (Rip-
Rap, Rock Protection); however, this may not be necessary if appropriate vegetation can be established in this
zone. The pond slopes above the operating water level should be vegetated as soon as practical after
construction to address the potential for erosion due to surface water run-off. Care should be taken to ensure
filter compatibility between the native soils and any imported granular materials.

Care should be taken to minimize construction traffic on the base of the pond following excavation and inspection
to limit the generation of fines that will go into suspension when the pond is filled. Rip-rap should be provided
over the full extent of the side slopes and base below and adjacent to the sewer inlet/outlet locations.

All excavations for the surcharge surface storage pond should be carried out in accordance with the current
Ontario Occupational Health & Safety Act (OHSA, the Act) criteria. The OHSA regulations governing excavation
support and maximum side wall slope inclinations apply only to excavations extending to depths of greater than
1.2 m below the adjacent ground surface. In general, under the OHSA criteria, the fill, topsoil, and firm silty clay
encountered in the project area and above the water table would be classified as Type 3 soils. The stiff to very
stiff silty clay would be classified as a Type 2 soil. Any soft to very soft silty clay or silty sand, sand, and silt layers
below the water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based
on generalized ground behaviour conditions with respect to the need for worker protection and compliance with
the Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization
that might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.
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Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced

contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

Based on the subsurface conditions anticipated for the project area, headwalls associated with the stormwater
management pond may be founded on the native soils at a minimum depth of 1.2 m below finished grade. The
geotechnical resistance/reaction used for the design of headwall foundations should be confirmed in the detailed
design phase.

51.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the surcharge surface storage pond. Geotechnical explorations for the pond
should consist of a minimum of 4 soil borings advanced within the stormwater pond footprint, extending a
minimum of 1.5 m below the pond bottom elevation.

Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.
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5.2 Howard at E.C. Row New Surcharge Surface Storage Pond

The proposed new surcharge surface storage pond at the north west corner of the Howard Avenue underpass at
E.C. Row Expressway will be located on the land currently occupied by a commercial building which will be
removed. The pond will have a storage capacity of 2,433 m3, a surface area of 3,500 m2, side slope inclinations
of 4 horizontal to 1 vertical, and a depth of 3 to 4 m. The pond location is shown on Figure 3.

5.21 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the storage pond encountered native soils generally consisting of silty clay
below surficial organic soils (topsoil) and fill. One groundwater monitoring well installed to the east of the pond
location indicated a groundwater level about 0.9 m below ground surface (see applicable Record of Borehole
sheets). This may indicate a perched groundwater level where surficial granular soils are present overlying the
lower permeability cohesive materials. In general, the borehole logs indicate that the boreholes in this area
encountered groundwater seepage following drilling.

5.2.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pond will be approximately 3 to 4 m in depth, with side slopes having an inclination of 4
horizontal to 1 vertical. Pond side slopes having an inclination of 4 horizontal to 1 vertical are not anticipated to
be problematic and can be used for functional design purposes for ponds excavated into the native soils in this
area. In areas proposed for equipment access for periodic maintenance, an inclination of 6 horizontal to 1 vertical
or flatter should be considered.

Erosion protection should be provided around the perimeter of the surcharge storage pond at the elevation of the
normal operating level. The form of erosion protection should match with the requirements of aquatic vegetation
to be planted and developed. Consideration could be given to protecting the active water line zone (i.e., from the
low-water level to the high-water level) with a minimum 150-mm thick layer of OPSS.PROV 1004 (Aggregates) R-
10 rip-rap, constructed in accordance with OPSS 150 (Rip-Rap, Rock Protection); however, this may not be
necessary if appropriate vegetation can be established in this zone. The pond slopes above the operating water
level should be vegetated as soon as practical after construction to address the potential for erosion due to
surface water run-off. Care should be taken to ensure filter compatibility between the native soils and any
imported granular materials.

Care should be taken to minimize construction traffic on the base of the pond following excavation and inspection
to limit the generation of fines that will go into suspension when the pond is filled. Rip-rap should be provided
over the full extent of the side slopes and base below and adjacent to the sewer inlet/outlet locations.

It is anticipated that the existing building, foundations, and surrounding pavement structures will be fully removed
from within the pond footprint. All excavations for the surcharge surface storage pond should be carried out in
accordance with the current OHSA criteria. The OHSA regulations governing excavation support and maximum
side wall slope inclinations apply only to excavations extending to depths of greater than 1.2 m below the adjacent
ground surface. In general, under the OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the
project area and above the water table would be classified as Type 3 soils. The stiff to very siiff silty clay would
be classified as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the
water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on
generalized ground behaviour conditions with respect to the need for worker protection and compliance with the
Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization that
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might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced
contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

Based on the subsurface conditions anticipated for the project area, headwalls associated with the stormwater
management pond may be founded on the native soils at a minimum depth of 1.2 m below finished grade. The
geotechnical resistance/reaction used for the design of headwall foundations should be confirmed in the detailed
design phase.

5.2.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the surcharge surface storage pond. Geotechnical explorations for the pond
should consist of a minimum of 2 soil borings advanced within the stormwater pond footprint, extending a
minimum of 1.5 m below the pond bottom elevation.

Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.
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53 Central Avenue, Pillette Road Expanded Central Pond

The existing Central Avenue and Pillette Road pond is proposed to be expanded to have a storage capacity of
105,300 m3, a surface area of 40,000 m?, side slope inclinations of 6 horizontal to 1 vertical and existing side
slope inclinations, and a maximum depth of between 4 and 5 m. The pond location is shown on Figure 4.

5.31 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the storage pond encountered native soils generally consisting of clayey silt,
sand, and silty sand, underlain by an extensive deposit of silty clay. The native soils were encountered below
surficial organic soils (topsoil), fill, and silty sand (where present). Groundwater monitoring wells installed in
previous boreholes west of the pond had measured groundwater levels between about 2.8 m and 3 m below
ground surface. A monitoring well south of the pond location had a recorded water level about 0.9 m below
ground surface. In general, the borehole logs indicate that the boreholes were dry upon completion of drilling.

5.3.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pond will be approximately 4 to 5 m in depth, with side slopes having an inclination of 6
horizontal to 1 vertical. Pond side slopes having an inclination of 6 horizontal to 1 vertical are not anticipated to
be problematic and can be used for functional design purposes for ponds excavated into the native soils in this
area, and would be suitable for equipment access for periodic maintenance.

Erosion protection should be provided around the perimeter of the surcharge storage pond at the elevation of the
normal operating level. The form of erosion protection should match with the requirements of aquatic vegetation
to be planted and developed. Consideration could be given to protecting the active water line zone (i.e., from the
low-water level to the high-water level) with a minimum 150-mm thick layer of OPSS.PROV 1004 (Aggregates) R-
10 rip-rap, constructed in accordance with OPSS 150 (Rip-Rap, Rock Protection); however, this may not be
necessary if appropriate vegetation can be established in this zone. The pond slopes above the operating water
level should be vegetated as soon as practical after construction to address the potential for erosion due to
surface water run-off. Care should be taken to ensure filter compatibility between the native soils and any
imported granular materials.

Care should be taken to minimize construction traffic on the base of the pond following excavation and inspection
to limit the generation of fines that will go into suspension when the pond is filled. Rip-rap should be provided
over the full extent of the side slopes and base below and adjacent to the sewer inlet/outlet locations.

All excavations for the surcharge surface storage pond should be carried out in accordance with the current
OHSA criteria. The OHSA regulations governing excavation support and maximum side wall slope inclinations
apply only to excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In
general, under the OHSA criteria, the fill, topsoil, and any to firm silty clay/clayey silt and loose to compact sand
encountered in the project area and above the water table would be classified as Type 3 soils. The stiff to very
stiff silty clay would be classified as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and
silt layers below the water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories
are based on generalized ground behaviour conditions with respect to the need for worker protection and
compliance with the Act. Further, layered soil types or construction staging of excavations can change the OHSA
categorization that might apply. During construction, the exposed ground should be observed by experienced
geotechnical personnel to confirm the OHSA classification that will apply.
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Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay/clayey silt materials. Water inflows due to perched groundwater within surficial granular fills or native
sands or silt overlying the less permeable cohesive materials should be expected. It is anticipated that an
experienced contractor should be able to handle the anticipated seepage volumes by pumping from properly
constructed and filtered sumps within the excavation. Care should be taken to direct all surface water away from
the excavations.

Based on the subsurface conditions anticipated for the project area, headwalls associated with the stormwater
management pond may be founded on the native soils at a minimum depth of 1.2 m below finished grade. The
geotechnical resistance/reaction used for the design of headwall foundations should be confirmed in the detailed
design phase.

5.3.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the expanded central pond. Geotechnical explorations for the pond should
consist of a minimum of 6 soil borings advanced within the stormwater pond footprint, extending a minimum of 1.5
m below the pond bottom elevation.

Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.
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5.4 Chrysler Centre New Underground Surcharge Storage

The proposed Chrysler Center underground surcharge storage will consist of a 11,000 m? capacity tank under the
existing Chrysler parking lot, with the possibility of having open bottomed storage chambers to permit infiltration.
The parking lot will be reinstated following construction. The proposed tank will have a footprint of 13,200 m2 and
a depth of 3 m. The storage tank location is shown on Figure 5.

5.41 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the proposed underground surcharge storage tank encountered native soils
generally consisting of silty clay/clayey silt, with occasional sand layers, below surficial organic soils (topsoil) and
fill (where present). Many of the boreholes advanced within the area encountered groundwater seepage. Where
encountered, water levels recorded in boreholes upon completion of drilling and in installed monitoring wells
ranged between about 1.2 m and 16.5 m below ground surface (see Record of Borehole sheets for details).

5.4.2 Discussion on Geotechnical Aspects of Functional Design

It understood that the storage chamber planned in the Chrysler Centre parking lot will extend to a depth of
approximately 3 m. The bearing resistance/reaction for the tank/chambers will be dependant on the soil
conditions present at chamber location. Based on the general soil conditions encountered from previous
geotechnical explorations in the area, it is anticipated that the foundations or base for the proposed
tank/chambers will probably encounter firm to hard brown or grey silty clay. These soils in their undisturbed state
are considered to be an acceptable founding medium to support the storage chambers. Based on the anticipated
cohesive nature of the soils at and below the tank/chamber base elevation, infiltration rates would be very low.

All excavations for the storage chamber should be carried out in accordance with the current OHSA criteria. The
OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the project area and above the water table
would be classified as Type 3 soils. The stiff to very stiff silty clay would be classified as a Type 2 soil. Any soft to
very soft silty clay or silty sand, sand, and silt layers below the water table would be classified as Type 4 soils. In
all cases, the OHSA soil type categories are based on generalized ground behaviour conditions with respect to
the need for worker protection and compliance with the Act. Further, layered soil types or construction staging of
excavations can change the OHSA categorization that might apply. During construction, the exposed ground
should be observed by experienced geotechnical personnel to confirm the OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced
contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

5.4.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the underground surcharge storage tank. Geotechnical explorations for
underground storage chamber in should consist of at least 4 soil borings advanced within the chamber/tank
footprint, extending a minimum of 3 m below the chamber base elevation.
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Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.
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5.5 Southwood Lakes Existing Ponds

The normal water levels are proposed to be lowered in the existing Southwood Lakes subdivision ponds.
Lowering of normal pond water levels will be achieved by increasing the depths of the Lake Como, Lake Grande,
and Lake Laguna ponds by approximately 0.2 m, 0.5 m, and 0.5 m, respectively. The existing side slope
inclinations of the ponds will not change. The depths of the ponds will vary between 4.5 m and 7 m in depth. The
pond locations are shown on Figure 6.

5.5.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the storage pond encountered native soils generally consisting of an extensive
deposit of silty clay. The native soils were encountered below surficial organic soils (topsoil), and fill, where
present. One historical water well record for w well installed north of the ponds indicates an approximately 1.8 m
thick sand layer extending to a depth of about 4.3 m. In general, the records for the boreholes east of the ponds
indicate that the boreholes were dry upon completion of drilling.

5.5.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the existing pond depths will be marginally increased by up to 0.5 m, with the existing side
slope inclinations remaining the same. If the existing pond side slopes have inclination of 3 horizontal to 1 vertical
or flatter, the proposed deepening of the ponds are not anticipated to be problematic. Steeper side slopes may
feasible, and can be analyzed for long term stability, if required.

At this time, it is anticipated that current erosion protection features will be kept in place; however, if instabilities
and erosion of the existing pond side slopes are evident, additional erosion control measures should be
considered to be incorporated with the pond deepening.

Care should be taken to minimize construction traffic on the base of the pond following excavation and inspection
to limit the generation of fines that will go into suspension when the pond is filled. Rip-rap should be provided
over the full extent of the side slopes and base below and adjacent to the sewer inlet/outlet locations.

All excavations for the surcharge surface storage ponds should be carried out in accordance with the current
OHSA criteria. The OHSA regulations governing excavation support and maximum side wall slope inclinations
apply only to excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In
general, under the OHSA criteria, the fill, topsoil, and any to firm silty clay and loose to compact sand
encountered in the project area and above the water table would be classified as Type 3 soils. Stiff to very stiff
silty clay would be classified as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt
layers below the water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are
based on generalized ground behaviour conditions with respect to the need for worker protection and compliance
with the Act. Further, layered soil types or construction staging of excavations can change the OHSA
categorization that might apply. During construction, the exposed ground should be observed by experienced
geotechnical personnel to confirm the OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay/clayey silt materials. Water inflows due to perched groundwater within surficial granular fills or native
sands or silt overlying the less permeable cohesive materials should be expected. It is anticipated that an
experienced contractor should be able to handle the anticipated seepage volumes by pumping from properly
constructed and filtered sumps within the excavation. Care should be taken to direct all surface water away from
the excavations.
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5.5.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. Due to
the nominal increase of the pond depths being proposed, a site-specific geotechnical exploration for the ponds
may not be warranted provided there have been no stability issues with the current pond slopes. During detailed
design, the geotechnical consultant should undertake a review of the final design for the pond deepening, any
existing site-specific geotechnical information from the pond’s original construction, and carry out a site review.
Following this detailed review, if a geotechnical exploration is not warranted, a site review of the subgrade soils
should be carried out during construction by the geotechnical engineer.

Following the completion of the detailed design review, the recommendations in this report may be revised based
on the new information.
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5.6 Detroit Street Trunk Sewer Upgrade

West of the intersection of Detroit Street and Sandwich street, an approximately 300 m length of existing 900-mm
diameter storm outfall to Detroit River will be upgraded to a 1,200-mm diameter storm sewer with an outfall to the
Detroit River, having a hydraulic invert elevation of 172.6 m and a ground elevation of 176.3 m at the river. The
Detroit River 100-Year high water level elevation is 176.15 m. The sewer and outfall location are shown on
Figure 7.

5.6.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes and test pits
previously advanced in the general vicinity of the proposed outfall encountered native soils generally consisting of
silty clay/clayey silt, with occasional sand and silt layers, below surficial organic soils (topsoil/peat) and fill (where
present). The fill thickness in the available boreholes and test pits south of the outfall were measured to be
between about 1.7 m and 4.5 m. The encountered fill has been described as having a mixed composition,
consisting of silty clay, sand, and silt, with debris including wood, brick, concrete, cinders and organic materials.
Groundwater level observations made in the available test pits located south of the outfall location indicated
seepage into the test pits at depths of between about 1.2 m and 2.7 m below ground surface.

5.6.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the proposed outfall invert will be about 3.7 m below existing ground elevation at the outfall
location and about 3.6 m below the Detroit River 100-year high water level. Based on the available soils
information from the nearby boreholes, the outfall is expected to be located within fill or the underlying native silty
clay/clayey silt. The existing fill is not considered to be an acceptable founding medium to support the outfall pipe
or associated headwall. If fill is present at the outfall founding elevation, consideration could be given to
excavating existing uncontrolled fill materials from underneath the outfall, and backfilling with engineered fill. This
approach would require an excavation to be carried out in braced sheeting, extending below the river level, with
the steel sheeting extending into the underlying native silty clay/clayey silt. The driving of sheeting through the
existing fill may be difficult due to the presence of concrete rubble or other deleterious materials such as wood
and brick in the fill. An alternative to the removal of the existing fill material would be to support the outfall pipe
and associated structures on a grade beam type foundation, supported on deep foundations. The deep
foundations could consist of relatively small diameter caissons or helical piles extending into underlying
competent native soils. Similarly, deleterious materials encountered in the existing fill may require additional
effort to advance helical piles and caissons through the fill. This approach would also require a cofferdam
structure to reach the design invert elevations below the river level. The native silty clay encountered in the
boreholes in the project vicinity are considered to be an acceptable founding medium to support the outfall pipe or
associated headwall. Any excavations adjacent for the outfall at the river and extending below the river level
would require a cofferdam structure to reach the design invert elevations. Further geotechnical exploration will be
required to evaluate the thickness of fill in the area, and the depth to competent native soil for steel sheeting or
deep foundations.

It is understood that some Detroit riverfront areas in Windsor are supported on dock structures. The presence
and configuration of such structures will need to be determined during the detailed design phase either by review
of as-built drawings (if available) or further field exploration.

All excavations for the outfall should be carried out in accordance with the current OHSA criteria. The OHSA
regulations governing excavation support and maximum side wall slope inclinations apply only to excavations
extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the OHSA

O GOLDER 18



June 2020 20138323-R01-RevB

criteria, the fill or firm silty clay or loose to compact silty encountered in the project area and above the water table
would be classified as Type 3 soils. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers
below the water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based
on generalized ground behaviour conditions with respect to the need for worker protection and compliance with
the Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization
that might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.

Based on the available borehole information and site location, groundwater inflow is expected to be significant,
particularly for excavations near the river and extending below the prevailing river water level. Careful planning
will be required to control water levels and inflows.

5.6.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Detroit Street Detroit River outfall. Geotechnical explorations for the outfall
should consist of at least 4 soil borings advanced along the outfall alignment (west of Russell Street), extending a
minimum of 5 m into the underlying native soils.
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5.7 Cameron Avenue Trunk Sewer Upgrade

The construction of 2,700 m of new storm sewers is planned along Tecumseh Road, Curry Avenue, McKay
Avenue, and Cameron Avenue to a new outfall at the Detroit River. The proposed new outfall will consist of a
2,400-mm by 3,300-mm box culvert, having a hydraulic invert elevation of 173.2 m and a ground elevation of
176.8 m at the river. The Detroit River 100 Year high water level elevation is 176.15 m. The location of the outfall
and adjoining sewer are shown on Figure 8.

5.71 Suburface Conditions

Based on our review of the available information, quaternary geology mapping indicates the predominant native
soils in the area to consist of glaciolacustrine silty clay. A previous borehole advanced east of the proposed
outfall location and north of Riverside Drive encountered a significant thickness of fill material, extending to the
maximum boring depth of about 5 m. The encountered fill has been described as silty clay, including wood, brick,
concrete, and organic materials. The borehole was observed to be dry upon completion of drilling.

5.7.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the proposed box culvert outfall invert will be about 3.6 m below existing ground elevation at
the outfall location and 3 m below the Detroit River 100-year high water level. The bearing resistance/reaction for
the box culvert will be dependant on several factors including the soil conditions present and the culvert founding
elevations. Based on the available soils information from the nearby borehole, the outfall is expected to be
located within fill. The existing fill soils are not considered to be an acceptable founding medium to support the
outfall or associated headwall. Consideration could be given to excavating existing uncontrolled fill materials from
underneath the outfall, and backfilling with engineered fill. This approach would require an excavation to be
carried out in braced sheeting, extending below the river level, assuming there are suitable underlying silty clay or
clayey silt soils to drive the sheet piles into to reduce the inflow of river water into the excavation. The driving of
sheeting through the existing fill may be difficult due to the presence of concrete rubble or other deleterious
materials such as wood and brick in the fill. An alternative to the removal of the existing fill material would be to
support the outfall pipe and associated structures on a grade beam type foundation, supported on deep
foundations. The deep foundations could consist of relatively small diameter caissons or helical piles extending
into underlying competent native soils. This approach would also require a cofferdam structure to reach the
design invert elevations below the river level. Similarly, deleterious materials encountered in the existing fill may
require additional effort to advance helical piles and caissons through the fill. In either approach, further
geotechnical exploration will be required to evaluate the thickness of fill in the area, and the depth to competent
native soil for steel sheeting or deep foundations.

It is understood that some Detroit riverfront areas in Windsor are supported on dock structures. The presence
and configuration of such structures will need to be determined during the detailed design phase either by review
of as-built drawings (if available) or further field exploration.

All excavations for the outfall should be carried out in accordance with the current OHSA criteria. The OHSA
regulations governing excavation support and maximum side wall slope inclinations apply only to excavations
extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the OHSA
criteria, the fill encountered in the project area and above the water table would be classified as Type 3 soils. Any
soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the water table would be classified as
Type 4 soils. In all cases, the OHSA soil type categories are based on generalized ground behaviour conditions
with respect to the need for worker protection and compliance with the Act. Further, layered soil types or
construction staging of excavations can change the OHSA categorization that might apply. During construction,
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the exposed ground should be observed by experienced geotechnical personnel to confirm the OHSA
classification that will apply.

Based on the available borehole information and site location, groundwater inflow is expected to be significant,
particularly for excavations near the river and extending below the prevailing river water level. Careful planning
will be required to control water levels and inflows.

5.7.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Cameron Avenue Detroit River outfall. Geotechnical explorations for the
outfall should consist of at least 2 soil borings advanced along the outfall alignment (north of Riverside Drive),
extending a minimum of 5 m into the underlying native soils.
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5.8 Bruce Avenue Trunk Sewer

The construction of 2,000 m of new storm sewers are planned along Bruce Avenue to a proposed outlet to the
Detroit River. The proposed outfall at the Detroit River will consist of a 3,600-mm diameter pipe, having a
hydraulic invert elevation of 171.8 m and a ground elevation of 176.9 m at the river. The Detroit River 100 Year
high water level elevation is 176.15 m. The outfall and adjoining sewer location are shown on Figure 9.

5.8.1 Suburface Conditions

Based on our review of the available information, quaternary geology mapping indicates the predominant native
soils in the area to consist of glaciolacustrine silty clay. A previous borehole advanced east of the proposed
outfall location and north of Riverside Drive encountered a significant thickness of fill material, extending to the
maximum boring depth of about 3.9 m. The encountered fill has been described as silty clay, silty sand, with
pieces of wood, slag, and refuse debris consisting of concrete pieces and brick fragments. The borehole was
terminated due to encountering an obstruction. Groundwater seepage was observed in the borehole at a depth of
about 3 m during drilling.

5.8.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the proposed outfall invert will be about 5.1 m below existing ground elevation at the outfall
location and 4.4 m below the Detroit River 100-year high water level. Based on the available soils information
from the nearby borehole, the outfall may be located within fill. The fill encountered nearby is not considered to
be an acceptable founding medium to support the outfall pipe or associated headwall. Consideration could be
given to excavating existing uncontrolled fill materials from underneath the outfall, and backfilling with engineered
fill. This approach would require an excavation to be carried out in braced sheeting, extending below the river
level, and assumes there are suitable underlying silty clay or clay silt soils to drive the sheet piles into to reduce
the inflow of river water into the excavation. The driving of sheeting through the existing fill may be difficult due to
the presence of concrete rubble or other deleterious materials such as wood and brick in the fill. An alternative to
the removal of the existing fill material would be to support the outfall pipe and associated structures on a grade
beam type foundation, supported on deep foundations. The deep foundations could consist of relatively small
diameter caissons or helical piles extending into underlying competent native soils. This approach would also
require a cofferdam structure to reach the design invert elevations below the river level. Similarly, deleterious
materials encountered in the existing fill may require additional effort to advance helical piles and caissons
through the fill. In either approach, further geotechnical exploration will be required to evaluate the thickness of fill
in the area, and the depth to competent native soil for steel sheeting or deep foundations.

It is understood that some Detroit riverfront areas in Windsor are supported on dock structures. The presence
and configuration of such structures will need to be determined during the detailed design phase either by review
of as-built drawings (if available) or further field exploration.

All excavations for the outfall should be carried out in accordance with the current OHSA criteria. The OHSA
regulations governing excavation support and maximum side wall slope inclinations apply only to excavations
extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the OHSA
criteria, the fill encountered in the project area and above the water table would be classified as Type 3 soils. Any
soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the water table would be classified as
Type 4 soils. In all cases, the OHSA soil type categories are based on generalized ground behaviour conditions
with respect to the need for worker protection and compliance with the Act. Further, layered soil types or
construction staging of excavations can change the OHSA categorization that might apply. During construction,
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the exposed ground should be observed by experienced geotechnical personnel to confirm the OHSA
classification that will apply.

Based on the available borehole information and site location, groundwater inflow is expected to be significant,
particularly for excavations near the river and extending below the prevailing river water level. Careful planning
will be required to control water levels and inflows.

5.8.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Bruce Avenue Detroit River outfall. Geotechnical explorations for outfall
should consist of at least 2 soil borings advanced along the outfall alignment (north of Riverside Drive), extending
a minimum of 5 m into the underlying native soils.
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5.9 Marentette Avenue Trunk Sewer

The construction of the new Marentette Avenue trunk sewer will include an 1,800-mm diameter outfall at the
Detroit River, having a hydraulic invert elevation of 171.9 m and a ground elevation of 176.2 m at the river. The
Detroit River 100 Year high water level elevation is 176.15 m. The location of the outfall and adjoining sewer are
shown on Figure 10.

5.9.1 Suburface Conditions

Based on our review of the available information, quaternary geology mapping indicates the predominant native
soils in the area to consist of glaciolacustrine silty clay. Previous borehole advanced east and west of the
proposed outfall location and north of Riverside Drive encountered a significant thickness of fill material,
extending to depths of between about 2.1 and 3.2 m. The encountered fill has been described as mixed,
consisting of silty clay, sand, clayey silt, cinders, organics, and debris consisting of wood, metal and brick
fragments. A layer of silty sand to sand and gravel was encountered under the fill, underlain by an extensive
deposit of silty clay to clayey silt in borehole to the west (See Record of Borehole sheets for details).
Groundwater seepage was observed in the boreholes at depths ranging between about 1.5 m and 3.1 m during
drilling.

5.9.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the proposed outfall invert will be about 4.3 m below existing ground elevation at the outfall
location and 4.3 m below the Detroit River 100-year high water level. Based on the available soils information
from the nearby boreholes, the outfall is expected to be located within fill or the underlying native silty clay to
clayey silt. The existing fill is not considered to be an acceptable founding medium to support the outfall pipe or
associated headwall. If fill is present at the outfall founding elevation, consideration could be given to excavating
existing uncontrolled fill materials from underneath the outfall, and backfilling with engineered fill. This approach
would require an excavation to be carried out in braced sheeting, extending below the river level, and assumes
there is suitable underlying silty clay or clayey silt soils to drive the sheet piles into to reduce the inflow of river
water into the excavation. The driving of sheeting through the existing fill may be difficult due to the presence of
concrete rubble or other deleterious materials such as wood and brick in the fill. An alternative to the removal of
the existing fill material would be to support the outfall pipe and associated structures on a grade beam type
foundation, supported on deep foundations. The deep foundations could consist of relatively small diameter
caissons or helical piles extending into underlying competent native soils. This approach would also require a
cofferdam structure to reach the design invert elevations below the river level. Similarly, deleterious materials
encountered in the existing fill may require additional effort to advance helical piles and caissons through the fill.
In either approach, further geotechnical exploration will be required to evaluate the thickness of fill in the area,
and the depth to competent native soil for steel sheeting or deep foundations.

It is understood that some Detroit riverfront areas in Windsor are supported on dock structures. The presence
and configuration of such structures will need to be determined during the detailed design phase either by review
of as-built drawings (if available) or further field exploration.

All excavations for the outfall should be carried out in accordance with the current OHSA criteria. The OHSA
regulations governing excavation support and maximum side wall slope inclinations apply only to excavations
extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the OHSA
criteria, the fill or firm silty clay or loose to compact silty encountered in the project area and above the water table
would be classified as Type 3 soils. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers
below the water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based
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on generalized ground behaviour conditions with respect to the need for worker protection and compliance with
the Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization
that might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.

Based on the available borehole information and site location, groundwater inflow is expected to be significant,
particularly for excavations near the river and extending below the prevailing river water level. Careful planning
will be required to control water levels and inflows.

5.9.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Marentette Avenue Detroit River outfall. Geotechnical explorations for
outfall should consist of at least 2 soil borings advanced along the outfall alignment (north of Riverside Drive),
extending a minimum of 5 m into the underlying native soils.
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5.10 Albert Road Trunk Sewer

The construction of a new 1,650-mm diameter trunk sewer over 350 m length, and replacing the existing 450-mm
diameter to 600-mm diameter sewers with new 450-mm and 750-mm diameter sewers over a 190 m length along
Wyandotte Street East and includes the construction of a new outfall pipe at Albert Road and the Detroit River.
The proposed outfall at the Detroit River will consist of a 1,650-mm diameter pipe, having a hydraulic invert
elevation of 173.4 m and a ground elevation of 176.9 m at the river. The Detroit River 100 Year high water level
elevation is 176.15 m. The location of the outfall and adjoining sewer are shown on Figure 11.

5.10.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the outfall encountered native soils generally consisting of silty clay below
surficial organic soils (topsoil) and fill. One groundwater monitoring well was installed to the east of the outfall
location on Riverside Drive and a water level about 2.8 m below ground surface was recorded at the time of
reading (see Record of Borehole sheets). Two boreholes in the area encountered groundwater seepage at
depths of about 0.8 m and 5.3 m below ground surface. This may indicate a perched groundwater level where
surficial granular soils are present overlying the lower permeability cohesive materials. The remaining boreholes
in the area were observed to be dry upon completion of drilling.

5.10.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the proposed outfall invert will be about 3.5 m below existing ground elevation at the outfall
location and about 2.8 m below the Detroit River 100-year high water level. Based on the available soils
information from the nearby boreholes, the outfall is expected to be located within underlying native silty clay;
however, due to previous experiences with projects located on the Detroit riverfront, it is expected that fill from
previous site uses will be encountered overlying the native silty clay. Any existing uncontrolled fill is not
considered to be an acceptable founding medium to support the outfall pipe or associated headwall.

If fill is present at the outfall founding elevation, consideration could be given to excavating existing uncontrolled
fill materials from underneath the outfall, and backfilling with engineered fill. This approach would require an
excavation to be carried out in braced sheeting, extending below the river level into underlying silty clay soils to
drive the sheet piles into to reduce the inflow of river water into the excavation. The driving of sheeting through
the existing fill may be difficult due to the presence of concrete rubble or other deleterious materials such as wood
and brick if present in the fill. An alternative to the removal of the existing fill material would be to support the
outfall pipe and associated structures on a grade beam type foundation, supported on deep foundations. The
deep foundations could consist of relatively small diameter caissons or helical piles extending into underlying
competent native soils. Similarly, deleterious materials encountered in the existing fill may require additional
effort to advance helical piles and caissons through the fill. The native silty clay encountered in the boreholes in
the project vicinity are considered to be an acceptable founding medium to support the outfall pipe or associated
headwall. Any excavations adjacent for the outfall at the river and extending below the river level would require a
cofferdam structure to reach the design invert elevations. Further geotechnical exploration will be required to
evaluate the thickness of fill in the area, depth to competent native soil for steel sheeting or deep foundations.

It is understood that some Detroit riverfront areas in Windsor are supported on dock structures. The presence
and configuration of such structures will need to be determined during the detailed design phase either by review
of as-built drawings (if available) or further field exploration.

All excavations for outfall should be carried out in accordance with the current OHSA criteria. The OHSA
regulations governing excavation support and maximum side wall slope inclinations apply only to excavations
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extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the OHSA
criteria, fill, topsoil, and any to firm silty clay and loose to compact sand encountered in the project area and
above the water table would be classified as Type 3 soils. The stiff to very stiff silty clay would be classified as a
Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the water table
would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on generalized ground
behaviour conditions with respect to the need for worker protection and compliance with the Act. Further, layered
soil types or construction staging of excavations can change the OHSA categorization that might apply. During
construction, the exposed ground should be observed by experienced geotechnical personnel to confirm the
OHSA classification that will apply.

Based on the available borehole information and site location, groundwater inflow should be expected and may
be significant for excavations near the river and extending below the prevailing river water level. Careful planning
will be required to control water levels and inflows.

5.10.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Albert Road Detroit River outfall. Geotechnical explorations for outfall
should consist of at least 2 soil borings advanced along the outfall alignment (north of Riverside Drive), extending
a minimum of 5 m into the underlying native soils.
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5.11 Drouillard Underpass Pump Station

The construction of a new pump station is proposed within Cadillac Street Park, located north east of the
Drouillard Road underpass at Wyandotte Street East and includes the upgrading of 270 m of downstream sewer
with 825-mm diameter sewer. It is understood that the new pump station will have a footprint of 20 m by 15 m, a
ground elevation of 181.4 m and bottom of wet well elevation of 171.6 m. The pump station location is shown on
Figure 11.

5111 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the pump station encountered native soils generally consisting of silty clay
below surficial organic soils (topsoil) and fill. One ground water monitoring well was installed to the north of the
pump station on Riverside Drive and a water level about 2.8 m below ground surface was recorded at the time of
reading (see Record of Borehole sheets). Two boreholes in the area encountered groundwater seepage at
depths of about 0.8 m and 5.3 m below ground surface. This may indicate a perched groundwater level where
surficial granular soils are present overlying the lower permeability cohesive materials. The remaining boreholes
in the area were observed to be dry upon completion of drilling.

5.11.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pump station will measure about 20 m by 15 m in plan, with a wet well depth of 9.8 m.
The soil bearing resistance/reaction for the pump station will be dependant on several factors including the soil
conditions present below the pump station and the pump station founding elevation. Based on the available soils
information from the nearby boreholes, the pump station base is expected to be located within native silty clay. In
general, the native silty clay soils are considered to be an acceptable founding medium to support a pump station.
The silty clay material tends to decrease in shear strength with depth, therefore, the soil bearing capacity and
base stability of the excavation will need to be confirmed by means of specific geotechnical exploration at the site.
It is anticipated that the overburden pressure within the founding soils beneath the pumping station will be
reduced by the construction of the station.

In the case of soft clays underlying the base of an excavation where the factor of safety against basal instability is
less than 2, substantial deformations may occur and if sheeting is used it should be extended a distance of at
least half the excavation width below the base of the excavation or unloading of the soil around the perimeter of
the excavation will have to be carried out.

If the excavation is carried out in a closed driven sheeted excavation, no major problems due to groundwater are
anticipated. The seepage volumes into the excavation can likely be controlled by means of pumping from
conventional filtered sumps located within the base of the excavation.

All open excavations for the pump station should be carried out in accordance with the current OHSA criteria.
The OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, fill, topsoil, and any to firm silty clay and loose to compact sand or silt encountered in the project
area and above the water table would be classified as Type 3 soils. The stiff to very stiff silty clay would be
classified as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the
water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on
generalized ground behaviour conditions with respect to the need for worker protection and compliance with the
Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization that

O GOLDER 28



June 2020 20138323-R01-RevB

might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.

5.11.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Drouillard underpass pump station. Prior to final design, it is recommended
that a borehole be advanced at the pump station location, extending to a depth of about 2 times the width of the
pump station foundation below the pump station invert. A groundwater level monitoring well should be installed
and monitored to evaluate if artesian groundwater conditions exist in underlying soil strata.
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5.12 Pontiac Pump Station

A new wet well pump station is proposed to be constructed directly adjacent to the existing Pontiac pump station.
The new wet well pump station will have a footprint of 13 m by 8m. The ground elevation is 175.9 m and the
elevation of the bottom of wet well will be 168.6 m. The existing pump station is located north of the Little River
Pollution Control Plant, as shown on Figure 12.

5.12.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the pump station encountered native soils generally consisting of silty clay/silty
clay with sandy silt and sand layers, below surficial organic soils (topsoil) and fill where present. One ground
water monitoring well installed east of pump station recorded a water level about 5.1 m below ground surface at
the time of reading (see Record of Borehole sheets). Two boreholes recorded water levels at depths of about 5.1
m and 9.5 m upon completion of drilling. The remaining boreholes in the area were observed to be dry upon
completion of drilling.

5.12.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the wet well pump station will measure about 13 m by 8 m in plan, with a depth of 7.3 m. The
soil bearing resistance/reaction for the pump station will be dependant on several factors including the soil
conditions present below the pump station and the pump station founding elevation. Based on the available soils
information from the nearby boreholes, the wet well base is expected to be located within native silty clay. In
general, the native silty clay soils are considered to be an acceptable founding medium to support a wet well. The
silty clay material tends to decrease in shear strength with depth, therefore, the soil bearing capacity and base
stability of the excavation will need to be confirmed by means of specific geotechnical exploration at the site. lItis
anticipated that the overburden pressure within the founding soils beneath the wet well will be reduced by its
construction. There is the potential for the base of the wet well to be located within or above a silty sand or sandy
silt stratum, and exploration will be required to confirm whether such layers are present, and whether artesian
groundwater conditions exist in them.

In the case of soft clays underlying the base of an excavation where the factor of safety against basal instability is
less than 2, substantial deformations may occur and if sheeting is used it should be extended a distance of at
least half the excavation width below the base of the excavation or unloading of the soil around the perimeter of
the excavation will have to be carried out.

In general, temporary excavations into the predominantly silty clay nearby Little River should not encounter
significant groundwater inflow, however, it is possible that more permeable sand lenses, hydraulically connected
to Little River may be present within the excavation area. It may be advantageous to carry out construction during
at a time of the year when the Little River water level is at its lowest. Excavations for the wet well base extending
to Little River's water edge will likely require a cofferdam to keep out river water. If the excavation is carried out in
a closed driven sheeted excavation, no major problems due to groundwater are anticipated. The seepage
volumes into the excavation can likely be controlled by means of pumping from conventional filtered sumps
located within the base of the excavation.

All open excavations for the pump station should be carried out in accordance with the current OHSA criteria.
The OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, fill, topsoil, and any to firm silty clay and loose to compact sand or silt encountered in the project
area and above the water table would be classified as Type 3 soils. The stiff to very stiff silty clay would be
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classified as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the
water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on
generalized ground behaviour conditions with respect to the need for worker protection and compliance with the
Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization that
might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.

5.12.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the new wet well at the Pontiac pump station. Prior to final design, it is
recommended that a borehole be advanced at the pump station location, extending to a depth of about 2 times
the width of the wet well foundation below the wet well invert. A groundwater level monitoring well should be
installed and monitored to evaluate if artesian groundwater conditions exist in underlying soil strata.
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5.13 St. Rose Pump Station

The proposed new St. Rose pump station is to be located north east of the intersection of St. Rose Avenue and
Riverside Drive. The new pump station will have a footprint of 32 m by 21 m. The ground elevation is 176.5 m
and bottom of wet well elevation will be 165.0 m. The location of the pump station is shown on Figure 13.

5.13.1 Suburface Conditions

Quaternary geology mapping in the area of the pump station indicates glaciolacustrine silty clay as the
predominant soil deposit in the area. The available borehole data in this area is somewhat distant from the pump
station location, however, the soil conditions encountered in the boreholes south and south east of the pump
station were comprised mainly of silty clay, below surficial topsoil and fill (where present). These boreholes were
observed to be dry upon completion of drilling.

5.13.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pump station will measure about 32 m by 21 m in plan, with a wet well depth of 11.5 m.
The soil bearing resistance/reaction for the pump station will be dependant on several factors including the soil
conditions present below the pump station and the pump station founding elevation. Based on the available soils
information from the nearby boreholes, the pump station base is expected to be located within native silty clay. In
general, the native silty clay soils are considered to be an acceptable founding medium to support a pump station.
The silty clay material tends to decrease in shear strength with depth, therefore, the soil bearing capacity and
base stability of the excavation will need to be confirmed by means of specific geotechnical exploration at the site.
It is anticipated that the overburden pressure within the founding soils beneath the pump station will be reduced
by the construction of the station.

From aerial imaging of the pump station location, it appears that the west and north sides of the site fronting the
Detroit river are lined with steel sheeting. Alterations to the site from its natural condition has likely resulted in fill
placement, which should be expected to be encountered, the depth and extent of which will need to be explored.

In the case of soft clays underlying the base of an excavation where the factor of safety against basal instability is
less than 2, substantial deformations may occur and if sheeting is used it should be extended a distance of at
least half the excavation width below the base of the excavation or unloading of the soil around the perimeter of
the excavation will have to be carried out.

If the excavation is carried out in a closed driven sheeted excavation into underlying silty clay, no major problems
due to groundwater are anticipated. The seepage volumes into the excavation can likely be controlled by means
of pumping from conventional filtered sumps located within the base of the excavation.

All open excavations for the pump station should be carried out in accordance with the current OHSA criteria.
The OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, fill, topsoil, and any to firm silty clay and loose to compact sand or silt encountered in the project
area and above the water table would be classified as Type 3 soils. The stiff to very stiff silty clay would be
classified as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the
water table would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on
generalized ground behaviour conditions with respect to the need for worker protection and compliance with the
Act. Further, layered soil types or construction staging of excavations can change the OHSA categorization that
might apply. During construction, the exposed ground should be observed by experienced geotechnical
personnel to confirm the OHSA classification that will apply.
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For open excavations below the prevailing river elevation, groundwater inflow from soil layers hydraulically
connected to the river should be expected to be significant. Careful planning will be required to control water
levels and inflows.

5.13.3 Recommended Geotechnical Explorations for Detailed Designh Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the St. Rose pump station. Prior to final design, it is recommended that a
borehole be advanced at the pump station location, extending to a depth of about 2 times the width of the pump
station foundation below the pump station invert. A groundwater level monitoring well should be installed and
monitored to evaluate if artesian groundwater conditions exist in underlying soil strata. Several shallow boreholes
should be advanced across the site to explore the possible variation of fill thicknesses across the site.
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5.14 St. Paul Pump Station

The proposed expansion of the St. Paul pump station will be located east of the existing pump station building

and will include new outlet sewers to the Detroit River from the proposed expansion. The new pump station will
have a footprint of 23 m by 13 m. The ground elevation is 176.5 m and the bottom of wet well elevation will be
163.5 m. The location of the pump station is shown on Figure 13.

5.14.1 Suburface Conditions

Quaternary geology mapping in the area of the pump station indicates that glaciolacustrine silty clay is the
predominant soil deposit in the area. Available borehole data east of the pump station on the riverfront
encountered soils comprised mainly of native silty sand to sand, with underlying clayey silt to silty clay at depth,
all below surficial topsoil and fill (where present). Where fully explored by the boreholes, the sand and silty sand
deposit extended to depths of between about 11.6 m and 14 m blow ground surface. Ground water levels in the
boreholes were observed between 1.2 m and 2.1 m below ground surface upon completion of drilling.

5.14.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pump station will measure about 23 m by 13 m in plan, with a wet well depth of 13 m.
The soil bearing resistance/reaction for the pump station will be dependant on several factors including the soil
conditions present below the pump station and the pump station founding elevation. Based on the available soils
information from the nearby boreholes, the pump station base is expected to be located within native sand or silty
clay/clayey silt. In general, the native silty clay soils are considered to be an acceptable founding medium to
support a pump station. The silty clay material tends to decrease in shear strength with depth, therefore, the soil
bearing capacity and base stability of the excavation will need to be confirmed by means of specific geotechnical
exploration at the site. It is anticipated that the overburden pressure within the founding soils beneath the pump
station will be reduced by the construction of the station. Founding of the pump station on the underlying
sand/silty sand if present at the foundation elevation may be feasible, however precautions will need to be taken
to ensure the sand is not disturbed during construction and disturbance due to differential hydraulic head inside
and surrounding the excavation.

From aerial imaging of the pump station locations, it appears that the north side of the site fronting the Detroit
river are lined with steel sheeting. Alterations to the site from its natural condition has likely resulted in fill
placement, which should be expected to be encountered, the depth and extent of which will need to be explored.

In the case of soft clays underlying the base of an excavation where the factor of safety against basal instability is
less than 2, substantial deformations may occur and if sheeting is used it should be extended a distance of at
least half the excavation width below the base of the excavation or unloading/excavation of the soil around the
perimeter of the excavation will have to be carried out.

If the excavation is carried out in a closed driven sheeted excavation into underlying silty clay, it is anticipated that
groundwater seepage volumes into the excavation can likely be controlled by means of pumping from
conventional filtered sumps located within the base of the excavation.

All open excavations for the pump station should be carried out in accordance with the current OHSA criteria.
The OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, fill, topsoil, and any to firm silty clay and loose to compact sand or silt encountered in the project
area and above the water table would be classified as Type 3 soils. Any soft to very soft silty clay/clayey silt or
silty sand, sand, and silt layers below the water table would be classified as Type 4 soils. In all cases, the OHSA
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soil type categories are based on generalized ground behaviour conditions with respect to the need for worker
protection and compliance with the Act. Further, layered soil types or construction staging of excavations can
change the OHSA categorization that might apply. During construction, the exposed ground should be observed
by experienced geotechnical personnel to confirm the OHSA classification that will apply.

For open excavations below the prevailing river elevation, groundwater inflow from the sand layers hydraulically
connected to the river should be expected to be significant. Careful planning will be required to control water
levels and inflows.

5.14.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the St. Paul pump station. Prior to final design, it is recommended that a
borehole be advanced at the pump station location, extending to a depth of about 2 times the width of the pump
station foundation below the pump station invert. A groundwater level monitoring well should be installed and
monitored to evaluate if artesian groundwater conditions exist in underlying soil strata. Several shallow boreholes
should be advanced across the site to explore the possible variation of fill thicknesses.
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5.15 Lakeview Pump Station

The proposed improvements to the Lakeview pump station will include outlet and pump station improvements,
including increased pump station capacity by constructing a new pump station adjacent to the existing Lakeview
pump station, larger outlet sewers to Lake St. Clair, and new outlet at Blue Heron Pond. The pump station will
have a footprint of 8 m by 7 m. The ground elevation is 176.9 m and bottom of wet well elevation will be 167.0 m.
The pump station location is shown on Figure 14.

5.15.1 Suburface Conditions

Based on our review of the available information, quaternary geology mapping indicates the predominant native
soils in the area to consist of glaciolacustrine silty clay, with modern beach deposits consisting of sand, gravel and
cobbles present north of Riverside Drive. Shallow boreholes advanced south west of Blue Heron Pond
encountered silty clay below surficial fill. No existing borehole data was available in the vicinity of the new pump
station and the Detroit river.

5.15.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pump station will measure about 8 m by 7 m in plan, with a wet well depth of 9.9 m. The
soil bearing resistance/reaction for the pump station will be dependant on several factors including the soil
conditions present below the pump station and the pump station founding elevation. Based on the limited
available soils information, the pump station base is expected to be located within native silty clay. In general, the
native silty clay soils are considered to be an acceptable founding medium to support a pump station. The silty
clay material tends to decrease in shear strength with depth, therefore, the soil bearing capacity and base stability
of the excavation will need to be confirmed by means of specific geotechnical exploration at the site. It is
anticipated that the overburden pressure within the founding soils beneath the pump station will be reduced by the
construction of the pump station.

In the case of soft clays underlying the base of an excavation where the factor of safety against basal instability is
less than 2, substantial deformations may occur and if sheeting is used it should be extended a distance of at
least half the excavation width below the base of the excavation or unloading of the soil around the perimeter of
the excavation will have to be carried out.

If the excavation is carried out in a closed driven sheeted excavation, no major problems due to groundwater are
anticipated. The seepage volumes into the excavation can likely be controlled by means of pumping from
conventional filtered sumps located within the base of the excavation. If open cut techniques are used, proactive
dewatering may be required if saturated granular layers are present within the silty clay.

All open excavations for the pump station should be carried out in accordance with the current OHSA criteria.
The OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, fill, topsoil, and any to firm silty clay and loose to compact sand or silt encountered in the project
area and above the water table would be classified as Type 3 soils. Stiff to very stiff silty clay would be classified
as a Type 2 soil. Any soft to very soft silty clay/clayey silt or silty sand, sand, and silt layers below the water table
would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on generalized ground
behaviour conditions with respect to the need for worker protection and compliance with the Act. Further, layered
soil types or construction staging of excavations can change the OHSA categorization that might apply. During
construction, the exposed ground should be observed by experienced geotechnical personnel to confirm the
OHSA classification that will apply.
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5.15.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Lakeview pump station. Prior to final design, it is recommended that a
borehole be advanced at the pump station location, extending to a depth of about 2 times the width of the pump
station foundation below the pump station invert. A groundwater level monitoring well should be installed and
monitored to evaluate if artesian groundwater conditions exist in underlying soil strata.
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5.16 Brumpton Park Underground Stormwater Management Facility

The proposed Brumpton Park underground stormwater management facility will consist of a 4,725 m3 capacity
facility at the southwest area of Brumpton Park. The proposed tank/chambers will have a footprint of 4,000 m2
and a depth of 2.2 m. The stormwater management facility location is shown on Figure 15.

5.16.1 Suburface Conditions

Based on our review of the available information, boreholes previously advanced in the general vicinity of the
underground stormwater management facility encountered native soils generally consisting of silty clay below
surficial organic soils (topsoil) and fill (where present). In general, boreholes advanced in the area were dry upon
completion of drilling, with one borehole having a recorded water level at about 6.4 m depth below ground surface
upon completion of drilling.

5.16.2 Discussion on Geotechnical Aspects of Functional Design

It understood that the underground storage facility planned in Brumpton Park will extend to a depth of
approximately 2.2 m. The bearing resistance/reaction for the tank/chambers will be dependant on the soil
conditions present at the tank/chamber location. Based on the general soil conditions encountered from previous
geotechnical explorations in the area, it is anticipated that the foundations or base for the proposed stormwater
management facility tank/chambers will likely encounter firm to stiff brown or grey silty clay. These soils in their
undisturbed state are considered to be an acceptable founding medium to support underground stormwater
storage tank/chambers.

All excavations for the underground stormwater management facility should be carried out in accordance with the
current OHSA criteria. The OHSA regulations governing excavation support and maximum side wall slope
inclinations apply only to excavations extending to depths of greater than 1.2 m below the adjacent ground
surface. In general, under the OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the project
area and above the water table would be classified as Type 3 soils. The stiff to very stiff silty clay would be
classified as a Type 2 soil. Any soft to very soft silty clay or silty sand, sand, and silt layers below the water table
would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on generalized ground
behaviour conditions with respect to the need for worker protection and compliance with the Act. Further, layered
soil types or construction staging of excavations can change the OHSA categorization that might apply. During
construction, the exposed ground should be observed by experienced geotechnical personnel to confirm the
OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced
contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

5.16.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the underground surcharge storage facility. Geotechnical explorations for
underground stormwater management facility should consist of at least 3 soil borings advanced within the
stormwater management facility chamber/tank footprint, extending a minimum depth of 3 m below the base
elevation.
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Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.

O GOLDER 39



June 2020 20138323-R01-RevB

5.17 Hawthorne Avenue, Lauzon Parkway, Jefferson Boulevard Offline
Storage Volumes

The proposed Hawthorne Avenue, Lauzon Parkway, Jefferson Boulevard Offline Storage Volumes/Improvements
include a new stormwater management pond at Little River golf course having 30,000 m? of storage capacity,
surface area of 25,000 m2, side slope inclinations of 4 horizontal to 1 vertical, and depth of 4 to 5 m.

The proposed Meadowbrook Park underground surcharge storage will consist of a 10,000 m?3 capacity tank. The
tank will have a footprint of 2,200 m2 and depth of 3.5 m. Road regrading and low impact development (LID)
swales are planned for Lauzon Parkway between Cantelon Avenue and Hawthorne Avenue. The pond and
storage tank locations are shown on Figure 16.

5171 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in previously boreholes
advanced in the general vicinity of the storage pond encountered native soils generally consisting of silty clay
below surficial organic soils (topsoil) and fill (where present). In general, boreholes advanced in the area were dry
upon completion of drilling, however in two boreholes, groundwater seepage into the boreholes was encountered
to depths of 2.3 m and 4 m below ground surface upon completion of drilling.

5.17.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the pond will be approximately 4 to 5 m in depth, with side slopes having an inclination of 4
horizontal to 1 vertical. Pond side slopes having an inclination of 4 horizontal to 1 vertical are not anticipated to
be problematic and can be used for functional design purposes for ponds excavated into the native soils in this
area. In areas proposed for equipment access for periodic maintenance, an inclination of 6 horizontal to 1 vertical
or flatter should be considered.

Erosion protection should be provided around the perimeter of the surcharge storage pond at the elevation of the
normal operating level. The form of erosion protection should match with the requirements of aquatic vegetation
to be planted and developed. Consideration could be given to protecting the active water line zone (i.e., from the
low-water level to the high-water level) with a minimum 150-mm thick layer of OPSS.PROV 1004 (Aggregates) R-
10 rip-rap, constructed in accordance with OPSS 150 (Rip-Rap, Rock Protection); however, this may not be
necessary if appropriate vegetation can be established in this zone. The pond slopes above the operating water
level should be vegetated as soon as practical after construction to address the potential for erosion due to
surface water run-off. Care should be taken to ensure filter compatibility between the native soils and any
imported granular materials.

Care should be taken to minimize construction traffic on the base of the pond following excavation and inspection
to limit the generation of fines that will go into suspension when the pond is filled. Rip-rap should be provided
over the full extent of the side slopes and base below and adjacent to the sewer inlet/outlet locations.

It understood that the storage tank planned in Meadowbrook Park will extend to a depth of approximately 3.5 m.
The bearing resistance/reaction for the tank will be dependant on the soil conditions present at tank location.
Based on the general soil conditions encountered from previous geotechnical explorations in the area, it is
anticipated that the foundations or base for the proposed tank will probably encounter stiff to very stiff brown or
grey silty clay. These soils in their undisturbed state are considered to be an acceptable founding medium to
support the storage tank.
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All excavations for the surcharge surface storage pond and storage tank should be carried out in accordance with
the current OHSA criteria. The OHSA regulations governing excavation support and maximum side wall slope
inclinations apply only to excavations extending to depths of greater than 1.2 m below the adjacent ground
surface. In general, under the OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the project
area and above the water table would be classified as Type 3 soils. The stiff to very stiff silty clay would be
classified as a Type 2 soil. Any soft to very soft silty clay or silty sand, sand, and silt layers below the water table
would be classified as Type 4 soils. In all cases, the OHSA soil type categories are based on generalized ground
behaviour conditions with respect to the need for worker protection and compliance with the Act. Further, layered
soil types or construction staging of excavations can change the OHSA categorization that might apply. During
construction, the exposed ground should be observed by experienced geotechnical personnel to confirm the
OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced
contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

Based on the subsurface conditions anticipated for the project area, headwalls associated with stormwater
management ponds may be founded on the native soils at a minimum depth of 1.2 m below finished grade. The
geotechnical resistance/reaction used for the design of headwall foundations should be confirmed in the detailed
design phase.

5.17.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the surcharge surface storage pond. Geotechnical explorations for the pond
should consist of a minimum of 6 soil boring carried out within the stormwater pond footprint, extending a
minimum of 1.5 m below the pond bottom elevation.

Geotechnical explorations for underground storage tank in Meadowbrook Park should consist of at least 2 soil
borings advanced within the tank footprint, extending a minimum of 3 m below the tank base elevation.

Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.
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5.18 Wyandotte Street East Off-Line Storage

The two proposed underground surcharge storage tanks on Wyandotte Street East, west of Little River have
capacities of 8,000 m3 and 3,000 m3 and surface areas of 5,400 m? and 1,400 m?, respectively, and depths of
about 3 m. The locations of the storage tanks are shown on Figure 17.

5.18.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in previously boreholes
advanced in the general vicinity of the proposed underground surcharge storage tanks encountered native soils
generally consisting of silty clay, below surficial organic soils (topsoil) and fill (where present). The available
boreholes advanced within the area were dry upon completion of drilling.

5.18.2 Discussion on Geotechnical Aspects of Functional Design

It understood that the storage tanks planned for Wyandotte Street East will extend to a depth of approximately 3
m. The bearing resistance/reaction for the tanks will be dependant on the soil conditions present at the tank
locations. Based on the general soil conditions encountered from previous geotechnical explorations in the area,
it is anticipated that the foundations or base for the proposed tanks will probably encounter stiff to very stiff grey
silty clay. These soils in their undisturbed state are considered to be an acceptable founding medium to support
the storage chambers.

All excavations for the storage tanks should be carried out in accordance with the current OHSA criteria. The
OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the project area and above the water table
would be classified as Type 3 soils. The stiff to very stiff silty clay would be classified as a Type 2 soil. Any soft to
very soft silty clay or silty sand, sand, and silt layers below the water table would be classified as Type 4 soils. In
all cases, the OHSA soil type categories are based on generalized ground behaviour conditions with respect to
the need for worker protection and compliance with the Act. Further, layered soil types or construction staging of
excavations can change the OHSA categorization that might apply. During construction, the exposed ground
should be observed by experienced geotechnical personnel to confirm the OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced
contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

5.18.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the underground surcharge storage tanks. Geotechnical explorations for
underground storage chamber in should consist of at least 2 soil borings advanced within each of the tank
footprints, extending a minimum of 3 m below the tank base elevation.
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5.19 Roseville Garden Drive and Hawthorne Avenue/Kew Drive
Underground Stormwater Detention System

The proposed Roseville Garden Drive and Hawthorn Avenue/Kew Drive underground surcharge storage will
consist of a 28,000 m? tank. The tank will have a footprint of 21,850 m? and depth of 5 m and open bottomed
storage chambers to permit infiltration. The location of the storage tank is shown on Figure 18.

5.19.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the proposed underground surcharge storage tank encountered native soils
generally consisting of silty clay, below surficial organic soils (topsoil) and fill (where present). The available
boreholes advanced within the area were dry upon completion of drilling.

5.19.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the storage chamber planned for Roseville Garden Drive and Hawthorn Avenue/Kew Drive
will extend to a depth of approximately 5 m. The bearing resistance/reaction for the chamber will be dependant
on the soil conditions present at the chamber location. Based on the general soil conditions encountered from
previous geotechnical explorations in the area, it is anticipated that the foundations or base for the proposed
chamber will probably encounter stiff to very stiff grey silty clay. These soils in their undisturbed state are
considered to be an acceptable founding medium to support the storage chambers. Based on the anticipated
cohesive nature of the soils at and below the tank/chamber base elevation, infiltration rates would be very low.

All excavations for the storage chamber should be carried out in accordance with the current OHSA criteria. The
OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the project area and above the water table
would be classified as Type 3 soils. The stiff to very stiff silty clay would be classified as a Type 2 soil. Any soft to
very soft silty clay or silty sand, sand, and silt layers below the water table would be classified as Type 4 soils. In
all cases, the OHSA soil type categories are based on generalized ground behaviour conditions with respect to
the need for worker protection and compliance with the Act. Further, layered soil types or construction staging of
excavations can change the OHSA categorization that might apply. During construction, the exposed ground
should be observed by experienced geotechnical personnel to confirm the OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills or native sands or silt
overlying the less permeable cohesive materials should be expected. It is anticipated that an experienced

contractor should be able to handle the anticipated seepage volumes by pumping from properly constructed and
filtered sumps within the excavation. Care should be taken to direct all surface water away from the excavations.

5.19.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the underground surcharge storage tank. Geotechnical explorations for
underground storage chamber in should consist of at least 6 soil borings advanced within the chamber footprint,
extending a minimum of 3 m below the chamber base elevation.
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5.20 Ypres Avenue Underground Stormwater Storage System

The proposed Ypres Avenue underground surcharge storage system will have a storage capacity of 3,000 m3
under the existing Optimist Memorial Park parking lot. The proposed storage system will have a footprint of 3,360
m?2 and a depth of about 3 m. The storage system location is shown on Figure 19.

5.20.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in boreholes previously
advanced in the general vicinity of the proposed underground surcharge storage tank encountered native soils
generally consisting of silty clay, with occasional sand layers, below surficial organic soils (topsoil) and fill (where
present). In general, boreholes advanced in the area were dry upon completion of drilling; however, in two
boreholes, groundwater seepage into the boreholes was encountered to depths of 2.3 m and 4 m below ground
surface upon completion of drilling. Many of the boreholes advanced within the area encountered groundwater
seepage. Where encountered, water levels recorded in boreholes upon completion of drilling and in installed
monitoring wells ranged between about 0.3 m and 0.6 m below ground surface (see Record of Borehole sheets
for details).

5.20.2 Discussion on Geotechnical Aspects of Functional Design

It understood that the storage chambers planned in the Optimist Memorial Park parking lot will extend to a depth
of approximately 3 m. The bearing resistance/reaction for the tank/chambers will be dependant on the soil
conditions present at chamber location. Based on the general soil conditions encountered from previous
geotechnical explorations in the area, it is anticipated that the excavations for the foundations or base for the
proposed tank/chambers will probably encounter very stiff to hard brown silty. These soils in their undisturbed
state are considered to be an acceptable founding medium to support the storage chambers. Based on the
anticipated cohesive nature of the soils at and below the tank/chamber base elevation, infiltration rates would be
very low.

All excavations for the storage system should be carried out in accordance with the current OHSA criteria. The
OHSA regulations governing excavation support and maximum side wall slope inclinations apply only to
excavations extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the
OHSA criteria, the fill, topsoil, and any firm silty clay encountered in the project area and above the water table
would be classified as Type 3 soils. The stiff to hard silty clay would be classified as a Type 2 soil. Any soft to
very soft silty clay or silty sand, sand, and silt layers below the water table would be classified as Type 4 soils. In
all cases, the OHSA soil type categories are based on generalized ground behaviour conditions with respect to
the need for worker protection and compliance with the Act. Further, layered soil types or construction staging of
excavations can change the OHSA categorization that might apply. During construction, the exposed ground
should be observed by experienced geotechnical personnel to confirm the OHSA classification that will apply.

Based on the available borehole information, groundwater inflow is expected to be nominal from the fine-grained
silty clay materials. Water inflows due to perched groundwater within surficial granular fills overlying the less
permeable cohesive materials should be expected. It is anticipated that an experienced contractor should be able
to handle the anticipated seepage volumes by pumping from properly constructed and filtered sumps within the
excavation. Care should be taken to direct all surface water away from the excavations.

5.20.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
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program should be carried out for the underground stormwater storage chamber. Geotechnical explorations for
the underground storage chamber should consist of at least 3 soil borings advanced within the chamber footprint,
extending a minimum of 3 m below the chamber base elevation.

Following the completion of the exploration and testing program, the recommendations in this report may be
revised based on the new information.
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5.21 Prince Road Outlet at Chappelle/Sandwich Street

The proposed Prince Road outlet at Chappelle/Sandwich Street will consist of approximately 200 m of new storm
sewer including the construction of a new outfall pipe to McKee Creek. The proposed outfall at McKee Creek will
consist of a 2,700-mm diameter pipe, having a hydraulic invert elevation of 172.1 m and a ground elevation of
176.6 m at the river. The Detroit River 100-year high water level elevation is 176.15 m. The location of the outfall
and adjoining sewer are shown on Figure 20.

5.21.1 Suburface Conditions

Based on our review of the available information, the subsurface soils encountered in previously boreholes
advanced in the general vicinity of the outfall encountered native soils generally consisting of silty clay/clayey silt
below surficial sand, organic soils (topsoil) and fill (where present). One borehole encountered seepage at a
depth of about 1.5 m (see Record of Borehole sheets). The remaining boreholes in the area were observed to be
dry upon completion of drilling.

5.21.2 Discussion on Geotechnical Aspects of Functional Design

It is understood that the proposed outfall invert will be about 4.5 m below existing ground elevation at the outfall
location and about 4.1 m below the Detroit River 100-year high water level. Based on the available soils
information from the nearby boreholes, the outfall is expected to be located within underlying native silty
clay/clayey silt, however, due to previous experiences with projects located on the Detroit Riverfront it is expected
that fill from previous site uses will be encountered overlying the native silty clay. Any existing uncontrolled fill is
not considered to be an acceptable founding medium to support the outfall pipe or associated headwall.

If fill is present at the outfall founding elevation, consideration could be given to excavating existing uncontrolled
fill materials from underneath the outfall, and backfilling with engineered fill. This approach would require an
excavation to be carried out in braced sheeting, extending below the river level into underlying silty clay soils to
drive the sheet piles into to reduce the inflow of river water into the excavation. The driving of sheeting through
the existing fill may be difficult due to the presence of concrete rubble or other deleterious materials such as wood
and brick if present in the fill. An alternative to the removal of the existing fill material would be to support the
outfall pipe and associated structures on a grade beam type foundation, supported on deep foundations. The
deep foundations could consist of relatively small diameter caissons or helical piles extending into underlying
competent native soils. Similarly, deleterious materials encountered in the existing fill may require additional
effort to advance helical piles and caissons through the fill. The native silty clay encountered in the boreholes in
the project vicinity are considered to be an acceptable founding medium to support the outfall pipe or associated
headwall. Any excavations for the outfall at the river and extending below the river level would require a
cofferdam structure to reach the design invert elevations. Further geotechnical exploration will be required to
evaluate the thickness of fill in the area, depth to competent native soil for steel sheeting or deep foundations.

All excavations for the outfall should be carried out in accordance with the current OHSA criteria. The OHSA
regulations governing excavation support and maximum side wall slope inclinations apply only to excavations
extending to depths of greater than 1.2 m below the adjacent ground surface. In general, under the OHSA
criteria, fill, topsoil, and any to firm silty clay/clayey and loose to compact sand encountered in the project area
and above the water table would be classified as Type 3 soils. Any soft to very soft silty clay/clayey silt or silty
sand, sand, and silt layers below the water table would be classified as Type 4 soils. In all cases, the OHSA sail
type categories are based on generalized ground behaviour conditions with respect to the need for worker
protection and compliance with the Act. Further, layered soil types or construction staging of excavations can
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change the OHSA categorization that might apply. During construction, the exposed ground should be observed
by experienced geotechnical personnel to confirm the OHSA classification that will apply.

Based on the available borehole information and site location, groundwater inflow is expected to be nominal from
the fine-grained silty clay materials. However, water inflows due to perched groundwater or within surficial sands
overlying the less permeable cohesive materials should be expected. Inflows from sand layers hydraulically
connected to the river should be expected to be significant, particularly for excavations near the river and
extending below the prevailing river water level. Careful planning will be required to control water levels and
inflows.

5.21.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the Prince Road McKee Creek outfall. Geotechnical explorations for the outfall
should consist of at least 2 soil borings advanced along the outfall alignment (west of Russel Street), extending a
minimum of 5 m into the underlying native soils.
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5.22 Earth Berm Along Riverside Drive Between Ford Boulevard and East
City Limits
The proposed landform barrier along Riverside Drive would extend between Ford Boulevard and the east City
limits. The objective of constructing the landform barrier is to reduce the potential for inland flooding due to
coastal high water levels. The preferred solution is to construct the landform barrier crest to elevation 176.5 m.
Existing property grading that meets or exceeds the target elevation were utilized to limit the required berm
construction. Areas not meeting the target elevation will require new landform barriers to be constructed and
localized improvements/grade alterations for areas of trail and road crossings. The general areas along Riverside
Drive between Ford Boulevard and the east City limits are shown on Figures 21A to 21D.

5.22.1 Suburface Conditions

Based on our review of the available information, quaternary geology mapping indicates the predominant native
soils in the area to consist of either glaciolacustrine silty clay or modern beach deposits consisting of sand, gravel
and cobbles present north of Riverside Drive. In the area shown on Figure 21A, some of the glaciolacustrine silty
clay deposits are indicated by geological mapping to be overlain by thin discontinuous sand and gravel deposits.

The subsurface soils encountered in previously boreholes advanced along the proposed land barrier length
generally encountered native soils consisting of silty clay underlying organic soils (topsoil) and fill (where present).
In some areas of Riverside Drive, sand to silty sand of varying thickness was encountered over the silty clay.

5.22.2 Discussion on Geotechnical Aspects of Functional Design

The proposed landform barrier is intended to use the existing Ganatchio trail and landform features meeting the
target elevation to reduce the potential for inland flooding. The landform barrier being proposed will fill in gaps to
create a nearly continuous barrier along the project length. In constructing the new landform barrier, existing
topsoil and deleterious fill materials should be removed prior to soil placement for the embankment construction.

To optimize containment of water on the river side of the barrier, the new landform barrier should be constructed
of silty clay/clayey silt free of organics. Where underlying silty clay material is present, the embankment soils
should be keyed into the underlying materials. In areas where significant thicknesses of underlying sand are
present, this approach may not be practical due to required depth of excavation to reach underlying silty clay.
The landform barrier could also be constructed with other materials such as sand or granular fill; however, in this
case, seepage through the barrier should be expected if it is containing flood waters on one side. More seepage
should be expected the more permeable the landform barrier material is. During placement, the materials for the
landform barrier should be placed in maximum loose lift thicknesses of 300 mm and uniformly compacted to at
least 98 per cent standard Prcotor maximum dry density.

5.22.3 Recommended Geotechnical Explorations for Detailed Design Phase

Continued geotechnical involvement is required during the design and construction stages of this project. As the
functional design progresses to the detailed design phase, a site-specific geotechnical exploration and testing
program should be carried out for the landform barrier. Geotechnical explorations should consist of relatively
shallow boreholes approximately 1.5 m deep and spaced along the berm length to explore existing fill and topsoil
thicknesses, and the presence of underlying native sand or silty clay.
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5.23 Low Impact Development Measures

It is understood that low impact development (LID) measures such as exfiltration trenches are being considered
for various project locations. The suitability of the soils at the various site locations to provide drainage for
exfiltration trenches is dependent on several soil properties, including the soil gradation, density, clay percentage,
mineralogy of clay portion, plasticity characteristics of the soil and orgainic content. For functional design
purposes, the following table provides approximate coefficients of permeability and percolocation time ranges for
the typical soils encountered at the project locations.

Table 1: Approximate Relationship of Permeability and Percolation Time by Soil Type’

ffici f
Soil Type Coefiicient o Percolation Time,

P o
ermeability, T — mins/em
K - cm/sec

(Unified Soil Classification System)

SW — Well graded sands, gravelly sands little or

) 10 - 10+ 2-12
no fines

SP — Poorly graded sanc.is, gravelly sand, little or 101 — 103 2.8
no fines

SM - Silty sands, sand-silt mixtures 103 -10° 8-20

ML — Inorganic silts and very fine sands, rock
flour, silty or clayey fine snads, clayey silts with 10%-10°% 20-50
slight plasticity

CL — Inorganic clays of low to medium plasticity,

_ 106 and less Over 50
gravelly clays, sandy clays, silty clays, lean clays

The predominantly silty clay soils encountered at the project locations will have very low permeabilities. Where
encountered, sands will have a relatively medium permeability, with silty sands having a medium to low
permeability and may be suitable depending on the required exfiltration rates. The suitability of soils for
exfiltration trenches will need to be evaluated on a site-by-site basis.

Geotechnical involvement is required to evaluate the actual permeability of the soils present at each site and at
the proposed depth of the LIDs during the design and construction stages of this project. As the functional design
progresses to the detailed design phase, a site-specific geotechnical exploration and testing program should be
carried out to evaluate the permeability of the soils. Methods to evaluate soil permeability can include grain size
analyses and Atterberg limits tests on samples of the site soils, laboratory permeability of a relatively undisturbed
samples (Shelby tube samples) of the soil, or in situ percolation or permeability testing. In situ testing is
recommended.

5.24 Environmental Contamination Considerations

Ontario Regulation (O.Reg.) 406/19 (which comes into effect January 1, 2021), will govern the management of
excess soils that are anticipated to be generated during construction activities associated with the above-

" From 2012 Ontario Building Code Compendium, Volume 2, SB-6.
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discussed projects. Specifically, O.Reg. 406/19 imposes new requirements on both generators and receivers of
excess soil, outlines a defined process for assessing excess soil, and provides new standards for the assessment
of excess soil quality (including specific considerations for the management of excess soils and sediments from
stormwater ponds).

Central to O.Reg. 406/19, and the accompanying “Soil Rules”, are prescribed planning and reporting
requirements. Although many types of projects are exempt from certain regulatory requirements, proper
characterization and documentation is still recommended, and in many cases, are ultimately required by O.Reg.
406/19. The sampling requirements (frequency and analytical parameters) and reporting requirements for the
above-noted project sites will ultimately depend on a number of factors, including (but not necessarily limited to)
the volume of excess soil (or sediment) to be removed from the site, the specific requirements of the intended
receiver of the soil (the “Re-Use Site”), and on the results of the initial site characterization activities.

Understanding of Site Conditions

During the construction of the above-discussed projects, there is the possibility of encountering contaminants as a
result of historical site use or placement of fill materials on the sites. Specific contaminants of concern may be
identified through understanding the origin(s) of the fill (or sediment) material in consideration, and historical
operations on and near the site where the fill was placed (or sediment has accumulated) (i.e., through completion
of “Phase | Environmental Site Assessment” or “Assessment of Past Uses”).

With respect to the above-discussed projects, we understand that there is a potential for these project sites to be
situated near existing railways and/or in locations where foundry sand fill is likely to be encountered during
constuction.

Typical contaminants of concern associated with general rail activity (rail corridors) include heavy metals and
polycyclic aromatic hydrocarbons (PAHs) associated with rail ballast, as well as petroleum hydrocarbons
associated with the use of diesel fuel. Additional contaminants of concern for areas where engine or rail car
maintenance has been carried out include volatile organic compounds (VOCs) (i.e., related to solvent use).

Contaminants of concern associated with foundry sand vary, depending on the source of the foundry

sand. Typical contaminants of concern for foundry sand include heavy metals and petroleum

hydrocarbons. Where foundry sand has been re-used as fill material, and mixed in with other fill materials, there
is also the potential for other contaminants (associated with general industrial activities at the originating property)
to be present (e.g., VOCs, PAHSs).

With respect to storm water managment (SWM) ponds, O.Reg. 406/19 sets out minimum sampling and
analysis requirements based on the likelihood for various contaminants to be present (petroleum hydrocarbons,
PAHSs, metals and other inorganics). Due to the physical properties of SWM pond sediment (primarily high-water
content silts and clays, potentially with significant organic content), beneficial reuse opportunities may be limited
even if the material meets the applicable soil quality standards. O.Reg. 406/19, and the accompanying Soil
Rules, outline specific requirements relating to dewatering or solidifying liquid soils (i.e., including, but not limited
to, sediment).
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6.0 CLOSURE

As the functional design progresses to the detailed design phase, a site-specific geotechnical exploration and
testing program should be carried out to address design aspects relating to each of the proposed structures
discussed in this report. Following the completion of the exploration and testing program, the comments provided
in this report may be revised based on the new information.

The factual data, interpretation and recommendations presented in this report pertain to a specific project as
described in the report and are not applicable to any other project or site location. If the project is modified in
concept, location or elevation, or if the project is not initiated within eighteen months of the date of the report,
Golder Associates Ltd. should be given an opportunity to confirm that the recommendations are still valid. The
subject geotechnical assessment and this report address only the geotechnical aspects of the proposed project.
Potential environmental impacts or related issues are beyond the defined scope of the work and have not been
addressed.

We trust that this report provides the preliminary geotechnical information currently required. Should any point
require further clarification, please contact this office.
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IMPORTANT INFORMATION AND
’*"> GOLDER LIMITATIONS OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with that level
of care and skill ordinarily exercised by members of the engineering and science professions currently practising
under similar conditions in the jurisdiction in which the services are provided, subject to the time limits and
physical constraints applicable to this report. No other warranty, expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective, development
and purpose described to Golder by the Client. The factual data, interpretations and recommendations pertain to
a specific project as described in this report and are not applicable to any other project or site location. Any
change of site conditions, purpose, development plans or if the project is not initiated within eighteen months of
the date of the report may alter the validity of the report. Golder cannot be responsible for use of this report, or
portions thereof, unless Golder is requested to review and, if necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client. No
other party may use or rely on this report or any portion thereof without Golder’s express written consent. If the
report was prepared to be included for a specific permit application process, then upon the reasonable request of
the client, Golder may authorize in writing the use of this report by the regulatory agency as an Approved User for
the specific and identified purpose of the applicable permit review process. Any other use of this report by others
is prohibited and is without responsibility to Golder. The report, all plans, data, drawings and other documents as
well as all electronic media prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder, who authorizes only the Client and Approved Users to make copies of the report, but
only in such quantities as are reasonably necessary for the use of the report by those parties. The Client and
Approved Users may not give, lend, sell, or otherwise make available the report or any portion thereof to any
other party without the express written permission of Golder. The Client acknowledges that electronic media is
susceptible to unauthorized modification, deterioration and incompatibility and therefore the Client can not rely
upon the electronic media versions of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions given to
Golder by the Client, communications between Golder and the Client, and to any other reports prepared by
Golder for the Client relative to the specific site described in the report. In order to properly understand the
suggestions, recommendations and opinions expressed in this report, reference must be made to the whole of the
report. Golder can not be responsible for use of portions of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only
for the guidance of the Client in the design of the specific project. The extent and detail of investigations, including
the number of test holes, necessary to determine all of the relevant conditions which may affect construction costs
would normally be greater than has been carried out for design purposes. Contractors bidding on, or undertaking
the work, should rely on their own investigations, as well as their own interpretations of the factual data presented
in the report, as to how subsurface conditions may affect their work, including but not limited to proposed
construction techniques, schedule, safety and equipment capabilities.

Soil, Rock and Ground Water Conditions: Classification and identification of soils, rocks, and geologic units
have been based on commonly accepted methods employed in the practice of geotechnical engineering and
related disciplines. Classification and identification of the type and condition of these materials or units involves
judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than
abrupt. Accordingly, Golder does not warrant or guarantee the exactness of the descriptions.

Golder Associates Ltd.
6925 Century Avenue, Suite #100 Mississauga, Ontario, L5N 7K2 Canada T: +1 905 567 4444 | F: +1 905 567 6561

Golder and the G logo are trademarks of Golder Associates Corporation
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Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions and
even a comprehensive investigation, sampling and testing program may fail to detect all or certain subsurface
conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions that Golder
interprets to exist between and beyond sampling points may differ from those that actually exist. In addition to soil
variability, fill of variable physical and chemical composition can be present over portions of the site or on adjacent
properties. The professional services retained for this project include only the geotechnical aspects of the
subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The presence or
implication(s) of possible surface and/or subsurface contamination resulting from previous activities or uses of the
site and/or resulting from the introduction onto the site of materials from off-site sources are outside the terms of
reference for this project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed conditions
at the time of their determination or measurement. Unless otherwise noted, those conditions form the basis of the
recommendations in the report. Groundwater conditions may vary between and beyond reported locations and
can be affected by annual, seasonal and meteorological conditions. The condition of the soil, rock and
groundwater may be significantly altered by construction activities (traffic, excavation, groundwater level lowering,
pile driving, blasting, etc.) on the site or on adjacent sites. Excavation may expose the soils to changes due to
wetting, drying or frost. Unless otherwise indicated the soil must be protected from these changes during
construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following issue of
this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client’s
expense. In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be
present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of submission of
Golder’s report. Golder should be retained to review the final design, project plans and documents prior to
construction, to confirm that they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely observations of encountered
conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted
conditions considered in the preparation of Golder’s report and to confirm and document that construction
activities do not adversely affect the suggestions, recommendations and opinions contained in Golder’s report.
Adequate field review, observation and testing during construction are necessary for Golder to be able to provide
letters of assurance, in accordance with the requirements of many regulatory authorities. In cases where this
recommendation is not followed, Golder’s responsibility is limited to interpreting accurately the information
encountered at the borehole locations, at the time of their initial determination or measurement during the
preparation of the Report.
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Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from those
anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a
condition of this report that Golder be notified of any changes and be provided with an opportunity to review or
revise the recommendations within this report. Recognition of changed soil and rock conditions requires
experience and it is recommended that Golder be employed to visit the site with sufficient frequency to detect if
conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the project.
Improper design or construction of drainage or dewatering can have serious consequences. Golder takes no
responsibility for the effects of drainage unless specifically involved in the detailed design and construction
monitoring of the system.
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- ompact granular ( FILL XX 176.96 (GOIde epo t ) o ]
i :::,: 0.15] 1 |as h
[ Brown SILTY CLAY, some sand, trace of 9293 ]
B gravel ( FILL ) % :E 176508 | o] o 4
B . - ]
- :E'E: 061] 2 20 32 E
B Dense to compact black slag and sty || E
- cinders (FILL) 5 s o .
_ ] 175.80] 3 |ga|10] 176 ]
B x = Compact brown fine to medium sand, ni-‘u 175.74 (o] 1
N 9|iN\race of slag ( FILL ) X 1.37 h
- =la S 41307 [e] ]
xla X Do
- wl= X .
1 (;) 8 8% — ]
B o Firm brown to grey silty clay, some sand, :: 7
T trace of gravel with pockets and lenses X 5 Sg 6 o) 7]
B of black peat ( FILL ) ::: 175 N
i 5% ] ]
[ 2 i
[ 2 50 o i
L ;E; 174.6] & [90]%7 E
i AT 2es— [e v N
- Compact brown SILTY SAND, and | 50 E
- 3 gravel - 7 {ooj?? o .
i 4] 17301 174 Water scepage 1
- encountered into 1
- END OF BOREHOLE 8.2 borehole at elevation ]
[ 174.4 m. during diilling |
| on January 25, 2000 -
L, N
S p
I u
., i
I u
[ 5 -
[ -
I .
DEPTH SCALE

LOGGED: éW.W.
1:50 CHECKED: b~



ZBush
Text Box
(Golder Report No. 001-4009)


PROJECT: 001-4009 RECORD OF BOREHOLE 4 SHEET 1 OF 1

-4009.GPJ GLDR_CAN.GDT 2/21/00 DATA INPUT: Tony Mastroianni

LDN_BHS 001

LOCATION: SEE LOCATION PLAN BORING DATE: January 25, 2000 DATUM: GEOQODETIC
SAMPLER HAMMER, 29kg; DROP, 19305mm PENETRATION TEST HAMMER, 29kg; DROP, 19305mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES » | RESISTANCE, BLOWS/0.3m \ k. cmifs :I: 29 INSTALLATION
Ey ._ 22
gg E 9 « 2 20 4 60 80 L A 55 AND
a < =]
Eg: Q DESCRIPTION p: ELEV. § & & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT EF ggggg@ﬁfgﬁg
i g g DEPTH E c i Cu, kPa remV.® U-O We w Wi Q %
= m
- 2 20 40 60 80 10 20 30 40
i 1 ¥
GROUND SURFACE 177.29
o 2 IO (Golder Report No. 001-4009)
Compact granular ( FILL ) 24 177.02 1 | as
s ICEY 177 o)
Stiff brown silty clay, some sand, trace of B —1
grave! { FILL ) X e}
XX 176.53] 2 50133
ol - 0o
X 076 o
1 Dense to compact black slag and K |
cinders ( FILL % g
(ALL) R 176.07] 3 | 39|27
&< | Compact brown fine to medium sand S 175.92 176 Ou
81 ENCFILL) Ay a7
26 958 50
xig XX 4 {pof @
g2 3
o[} Stiff to firm to stiff brown to grey % 1
2 SILTY CLAY, some sand, trace of 3 50
gravel, pockets and lenses of sand and X 51po| o
peat X
(FILL) X% 1 175
203 50
E E:E; 6 | pol 12 o
] 174.55
I 1 2.74)
Compact brown SILTY SAND, and . 7150149
s gravel ME Do [0} _2_
[y }] 174.00
END OF BOREHOLE 3.20

Water seepage
encountered into
borehole at elevation
174.2 m. during drilling
on January 25, 2000

| BNNLINL AL N A M L O O A 2 S L N B A B N Bt M N B A e B S S B S S OO Bt DU R Bt St e 2

§ T IN  VEOY UOON UAOC ON VOUK WO N N YO T A VY R TN A A T Y Y (U0 VU VNN U WY WA VAN SN (N TN N A Y WY VY VOO YO OO VYV A U NN O WA SO0 U N UG W SN0 WA N N NN T VOO O YN T VA YUY WG TOOF W T WY YA WY WOON WO T Y WX VY S0 ST S T ST SN AN NP HNN W AT N0 2 A M I IO SN |

DEPTH SCALE
1:50

| Golder LOGGED: R@\:VA

ZAssociates GHECKED:



ZBush
Text Box
(Golder Report No. 001-4009)


PROJECT: 001-4009

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 29kg; DROP, 19305mm

RECORD OF BOREHOLE 5

BORING DATE: January 28, 2000

SHEET 1 OF 1
DATUM: GEODETIC
PENETRATION TEST HAMMER, 29kg; DROP, 19305mm

y Mastroianni

LON_BHS 001-4009.GPJ GLDR_CAN.GDT 2/21/00 DATA INPUT: Ton

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cmis Lo
2ol — z 2z INSTALLATION
Ow | [} =4 20 40 60 10° 10° 10 19° 5 AND
(73 = pur] [: 4 e 3 1 N It i ! ! on
Eh| o p oy S [siearsirencT naiv. = a- @ WATER CONTENT PERCENT EF GROUNDWATER
= < . - :
£2l 2 DESCRIPTION = (5 T e _—v.e 0 = OBSERVATIONS
u Z 2 3 o wp ——W 1w <g
e
° ® 20 40 60 80 10 20 30 40
L, GROUND SURFACE Golder Report No. 001-4009) .
- Black clayey topsoil { FILL 8 E
i 3 AS o} 1
X
3 3 |
L. : -
- firm to stiff brown silty clay, some sand 50 b
- and gravel mixed with clayey topsoil X pof S o ]
| {FILL) %% i
XX
-1 %5 50 d ;
[ = oo| 14 .
: % = E:ln o :
. S| . % o
i Z || Compact black slag and cinders { FILL ) X3 50 ]
[ [g]e 5 po[%® i
B g 3 Compact brown to black fine to coarse :::: 9 ™ ]
- and, frace gravel ( FILL '
S 50 | o o] ]
: 3 3 Bo :
i Firm to stiff brown SILTY CLAY, some By ]
B sand and gravel mixed with occ. organic g% :
- pockets ( FILL) 53 ool 11 o ]
N Very dense brown SILTY SAND and SOO 53 o) ]
| gravel \Water seepage E
- encountered into 1
- END OF BOREHOLE borehole at elevation
[ 175.2 m. during drilling ]
R on January 28, 2000 5
[, -
[ 5 .
. B
- -
N -
- 9 -3
I ]
DEPTH SCALE LOGGED: BYV.W.
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 001-4009)


PROJECT: 001-4009 RECORD OF BOREHOLE 6 SHEET 1 OF 1

y Mastroianni

LSS LI N AL I L LN AL L L L L AL L L A L L M L 0 L M L B A 0 A Bt B B B B Sttt e 2

LOCATION: SEE LOCATION PLAN BORING DATE: January 28, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 29kg; DROP, 19305mm PENETRATION TEST HAMMER, 29kg; DROP, 19305mm
o) DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w |8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, om/s Lo
20| £ — H 3z INSTALLATION
ow | W Q e 20 40 60 80 10° 10°  10*  10° 35 AND
el = T feev 8w < L L : L L L : L 24 GROUNDWATER
=41 Q < jJaja |_>u SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT s
= DESCRIPTION [ OBSERVATIONS
&=| 2 % loertH] S | & o ] CukpPa remV.® U- O w og
<3
° 18 gl m |2z W F——&"——IwI
2] 20 40 60 80 10 20 30 40
o GROUND SURFACE 178,67 (Golder Report No. 001-4009)
Brown clayey topsoil { FILL Stote o
Brown silty clay, some sand and gravel X 178;3 1|as
FiLL) X% - o)
ompact granular ( FILL ] 17821
5
50
Voot 2 pol 0] 178 1%
X X4
o —
1 X%
pe IKI~I 50
Stiff to very stiff brown siity clay, some 553 3 |po| 1 o
x sand and gravel mixed with black clayey B
O [&} topsoil ( FILL ) PR [ |
2| DO
2|5 P REN o
&19 o Do 177
2i0 X
Sla St |
a XX o
2 2y 176.60} 130
Compact black slag and cinders ( FILL) EXX3 1751% ©
A 229
Compact brown SILTY SAND, and 50 o
6 13
gravel 176.02 [>le}
265)_| 176 O VA
Stiff brown SILTY CLAY, some sand,
N trace of gravel with pockets and lenses 7 gg 10 fo)
of sand 175.47 Water seepage
END OF BOREHOLE 320 encountered into

borehole at elevation
175.9 m. during drilling
on January 28, 2000

=3

LON_BHS 001-4008.GPJ GLDR_CAN.GDT 2/21/00 DATA INPUT: Ton

DEPTH SCALE
1:50

LOGGED: W.
CHECKED:



ZBush
Text Box
(Golder Report No. 001-4009)


PROJECT: 001-4009
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 29kg; DROP, 19305mm

RECORD OF BOREHOLE 7

BORING DATE: January 28, 2000

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 29kg; DROP, 19305mm

y Mastroianni

| LA AL L A I A A UL SN N RO Lt N N M L N S M L D D D Nt B B B B S S B S B et e 1

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cmis 40
20l E = Z 2 INSTALLATION
Qui w = o = 20 40 60 80 10°  10° 10" 10° 55 AND
=13 g 4w g : y y ! y : : L g0l crouNDwATER
Fgl e DESCRIPTION = 2lg @ | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- OBSERVATIONS
= bl = | CukPa remV.® U- O aa
[ g 3 a wob——oW — jwi <3
£
= ® 20 40 60 80 10 20 30 40
T T T
GROUND SURFACE
[} Tererer -
Brown claves tonsoll E (Golder Report No. 001-4009) |
B as
Wl
Welele e
. . : RS
Stiff to very stiff brown siity clay, some s
sand and gravel mixed with topsoil pexeed 50 177
(FILL) RS oo i
bt
1 b o)
” X 50 o
w [ =1 Dense to compact black slag and PRXX Do
§ E cinders ( FILL )
&2} Compact brown fine to medium sand, 50 fo)
§ 31 occ. gravel ( FILL ) Do 176
(o]
2 50
. . £o o
Firm brown silty clay, some sand and
gravel with pockets of topsail, pieces of
wood, metal and clay brick ( FILL ) 50
po 175 °
- R v
oo
3 Compact brown SILTY SAND, and Water seepage
gravel 3
END OF BOREHOLE borahole ot clevaton
AT REFUSAL TO AUGER

174.9 m. during drilling
on January 28, 2000

LDN_BHS 001-4009.GPJ GLDR_CAN.GDT 2/21/00 DATA INPUT: Ton:

DEPTH SCALE
1:50

LOGGED: Rw.w.
CHECKED:

| W Y S T W T S G SN T T T TN WO N YT WY Y R O Y R T N N Y S OO WA Y U YO O VAT VAN VAN AN VNG 00 O U M N WY S T VT YO VN VAN VAN VN NN NN WA VAOY TN OO WA WY S W A SN W W VU WA T SN S TS T VOO VOO MY T TRV MAY SHY 00 Y WA WO SO WY S INT MO O



ZBush
Text Box
(Golder Report No. 001-4009)


PROJECT: 001-4014 RECORD OF BOREHOLE 1 SHEET 1 OF 1

y Mastroianni

LDN_BHS 001-4014.GPJ GLDR_CAN.GDT 2/9/00 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: JANUARY 27, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 29kg; DROP, 19305mm PENETRATION TEST HAMMER, 29kg; DROP, 19305mm
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
W 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s ©
2,1 E = F Iz INSTALLATION
g | W Q El & 20 40 60 80 10° 10 10* 10° F35 AND
4 & leey |B|wls]| = S T b 120 GROUNDWATER
= ‘-é-' g DESCRIPTION < : g [ ) u>1 SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ar OBSERVATIONS
o z 2 loepTH| S| & g d Cu, kPa emV.@® U-O Wp wi ] g
5 |g ElNm [2]7]3 ot
[2) 20 40 60 80 10 20 30 40
L T L L) T T —
L o PAVMENT SURFACE 100.16. (GO| der Report NO 001_4014) i
L ASPHALT % 0.09 100 ]
N Brown silty clay, some sand and gravel RS e ]
r (FILL) 4 o070 o ]
| ] 048] 1 |as|3s o ]
- S ]
- K.I 1 -
L ?Elﬁt r)nould sand, some grey silty clay EEE 2 |lastaz o) N
[ 0o || 99 J
| ::E o
i XA o864 ]
| 3 1.52 1
[ 2 3 |as|10 g ]
5 Black organic silty clay ( FILL ) :E: | i
C 2 S 08.03 ]
- g 2.13] 98 ]
- 4 |As] 7 o} b
I 3 Stiff mottled brown and grey SILTY N
| CLAY, some sand, occ. gravel ( TILL ) — o7 Borehole dry during J
I drilling on January 27,
[ 5 |as |10 1% 2000 ]
i gz 96.35 T
B e|e 381 i
N PAES 6 |As|25 o .
L. 23 96 .
SN HE — ]
: 7 |as|aa o .
i Very stiff to hard brown SILTY CLAY, N
- 5 some sand, occ. gravel  TILL ) — 7
5 95 4
X 8 |Aas|18 o ]
- ° 94.06 .
| 6.10 94 .
R 50 i
[ 9 |pof ® o N
-7 Very stiff to stiff grey SILTY CLAY, some & |+ N
5 sand, occ. gravel ( TILL ) 93 B
- ] + ]
[ 50 ]
[ 10]50] 8 o ]
L 5 92.08 1
i END OF BOREHOLE 8.08 ]
[ 5 a
L .
DEPTH SCALE LOGGED: P.N.

1:50 CHECKED: 44 M



ZBush
Text Box
(Golder Report No. 001-4014)


PROJECT: 001-4014 RECORD OF BOREHOLE 2 SHEET 1 OF 1

LOCATION: SEE LOCATION PLAN BORING DATE: JANUARY 27, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 29kg; DROP, 19305mm PENETRATION TEST HAMMER, 29kg; DROP, 19305mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES - | RESISTANCE, BLOWS/0.3m \ k, cmis I 29 INSTALLATION
< L=
Bg |k g sl 15| E ]2 ® o w A A AR [ Ao
zh Eleev julwig] S =] GROUNDWATER
T < ale!la SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT =
B2 2 DESCRIPTION S = HEHE ER B e 5 Sy OBSERVATIONS
o ] 2l m |2 ] wpb——W — w <3
@ I @
Z 20 40 60 80 10 20 3g 40
- o || CAVMENT SURFACE 100,03 100 (Golder Report No. 001-4014)
- NGranular base ( FILL ) RSy 0.18 1|ae o o
Brown silty clay ( FILL ) ] sos7] |
50
2% e KA o
Toeses
3 —
- Black sand and gravel, some silt, pieces XXX 5
- of wood ( FILL ) s 31po|21} 99 9
o |
] 98,66

1.37]

Black organic clayey TOPSOIL s
98.20] 4 |pol 10 D

183 o
98

50
Stiff mottled brown and grey SILTY oo

CLAY, some sand, occ. gravel ( TILL )

o]
[e]

- 3 & — 97 Backfill Material

50
8 Ippl 12 le

96.52
3.51

- 4 Very stiff brown SILTY CLAY, occ. sand

2121 96
and gravel ( TILL )

00

95.46
4.57

[~ ]

8 |30127 o]
95

POWER AUGER
HOLLOW STEM

|

94

Very stiff to stiff grey SILTY CLAY, some

50115
sand, occ. gravel ( TILL )

bo Water fevel in
borehole at

elevation 93.9m

T
| ©
o]

during drilling on

UT: Tony Mastroianni
Y L

&
T T I I T T T  ;; i i &5 i s rsrsyryEEErErEE rE E n s ' " ' "™ m§'TTIrErEEESTEESEE

< January 27,
- 7 ‘ﬁ 93 2000
3 105 ° 03
- 8 | o195 92
[ .08
o 11| 32 |PH 5
Grey medium to fine SILTY SAND I .;:{' ||
S 9119
8.84
C° 91
Grey SANDY SILT, some gravel
1 12|81 o
114] so.43
END OF BOREHOLE 9.60

DEPTH SCALE
1:50

LOGGED: P.N.
CHECKED: G &M

LDN_BHS 001-4014.GPJ GLDR_CAN.GDT 2/8/00 DATA INP!
L S B s ey B Bt e



ZBush
Text Box
(Golder Report No. 001-4014)


PROJECT: 001-4014
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 29kg; DROP, 19305mm

RECORD OF BOREHOLE 3

BORING DATE: JANUARY 27, 2000

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 29g; DROP, 19305mm

CAN.GDT 2/8/06 DATA INPUT: Tony Mastroianni

1

LDN_BHS 001-4014.GPJ GLDR

: 50

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

" 8 SOIL PROFILE SAMPLES ~ | ResisTANCE, BLOWS/0.3m k, em/s I 20 INSTALLATION

< L<

st | & g &l B 20 40 e 60 10 0% 10t g F4 AND

P (29 T |eey |Elwls < ! L L : 4 L 1 L =4 GROUNDWATER

Fulg DESCRIPTION & oo 2 E gl @ gee&z STRENGTH nat \(/ ?{; 8_- 8 WATER CONTENT PERCENT a- OBSERVATIONS

w © < 2 w ' ‘

a | & Elm 12|18 wp b——eW <g

. 12 2 20 40 60 80 1020 30 40
T L} L] T T
PAVMENT SURFACE 99.89) 1-4014
. . - ]
I ASPHALT (Golder Report No. 00 ) :
B Granular base ( FILL ) i
i X 50 ]
L R 1lpo|12 o ]
= 0‘ -3
| e — J
5 X 99 ]
- 4 ] 22|18 o N
: Sose 4
[ Brown to grey silty clay, pockets of 3 1 ]
| organic material N
- (FILL) || X
. 33017 o ]
A 08 J
- 2 1 -
i gr.as] | D ]
- 244) 4 | 20| 7 D -
i 97 ]
- 3 Stiff mottled brown and grey SILTY | Borehole d 5 -
i CLAY, some sand, occ. gravel { TILL ) g r°“1|en °°en Jf;n‘tl;"f‘gz ;1
- 5 | 30|15 o 2000 vE ]
L 96.23] | E
L 513 366 | ]
- § 5 . 9 1
N MES 6|8 % q ;
L 2 6’, ]
L g 2 1 4
X Very stiff to hard brown SILTY CLAY, s ]
i some sand, occ. gravel { TILL ) 7 |po| 28 o5 o E
- | ]
i 8 |33]47 le] ]
- 94.10) ]
[ 5.79) o4 _
L 5 N
i o 15011 o ]
- Siiff to very stiff grey SILTY CLAY, some 93 E
- 7 sand, occ. gravel ( TILL ) ] + .
- ® + .
[ 50 ]
3 Oipol 9] o2 E
- 8 91.81 s
L END OF BOREHOLE 8.08 i
[ ]
0 N
DEPTH SCALE LOGGED: P.N.

CHECKED: &4 M



ZBush
Text Box
(Golder Report No. 001-4014)


PROJECT: 001-4014 RECORD OF BOREHOLE 4 SHEET 1 OF 1

A INPUT: Tony Mastroianni

LDN_BHS 001-4014.GPJ GLDR_CAN.GDT 2/8/00 DAT,

LOCATION: SEE LOCATION PLAN BORING DATE: JANUARY 28, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 29kg; DROP, 19305mm PENETRATION TEST HAMMER, 29kg; DROP, 19305mm
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k &, cmis 20
2,1 - Z 3z INSTALLATION
owl w Q sl 8 20 40 60 80 10°  10° 100 10° 35 AND
Pzl = & leev |Blwls] = 1 L L L 1 L . ! 24 GROUNDWATER
Ful g DESCRIPTION < N @ | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT a- OBSERVATIONS
& S Y loertH|S | 2 (3) o | Cuxpa emV. @ U- O W W Wi 3%
e 2 El o |= a A
12 o 20 40 60 80 10 20 30 40
1] l T L} v T
PAVMENT SURFACE 100.00 14
- - R
i oHALT — (Golder Report No. 001-4014) y
i Granular base ( FILL ) 99.69 h
[ 0.30) ]
i 1]80|15 o ]
. 2 [3121] oo = ]
- Brown to grey silty clay, some organic * T
[ material and sand, occ. grave! 1 ]
i (FILL) ]
N 3 1533]50 o ]
2 g7e7| | 98 ]
- 2.13 4
[ Grey fine SILTY SAND ( ALLUVIAL } | ® ]
[ 9749} , 150} , ]
s 2.51 Do fo) B
i Grey to brown SILTY CLAY, some sand, , y | 1
., oc. gravel ( TILL ) ; 97 N
L - A ] Borehole dry during -
4] 9680 drilling on January 28
K ’ 50 o
i 21 229 5 |oo| 5 © 2000 1
i xls o
F BB ]
I HE 9 o) p
| 3 . i
R %1 2] Very stiff to hard brown SILTY CLAY, 4
5 2| 8| some sand, occ. gravel ( TILL ) E
- O o
- s 95 o
[ o ]
- s 04 _
[ Stiff to very stiff grey SILTY CLAY, some ]
i sand, occ. gravel ( TILL ) ]
-7 93 @ - a
[ [} + ]
F o :
- 8 92 -
3 END OF BOREHOLE 8.08 ]
L & |
o ]l
DEPTH SCALE LOGGED: P.N.
1:50 CHECKEDGAM



ZBush
Text Box
(Golder Report No. 001-4014)


PROJECT: 001-4014 RECORD OF BOREHOLE 5 SHEET 1 OF 1

2/8/00 DATA INPUT: Tony Mastroianni

LDN_BHS 001-4014.GPJ GLDR_CAN.GDT

LOCATION: SEE LOCATION PLAN BORING DATE: JANUARY 28, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 29kg; DROP, 19305mm PENETRATION TEST HAMMER, 29kg; DROP, 19305mm
o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u 2 SOIL PROFILE SAMPLES ~ | resisTAnCE, BLOWS/0.3m K, cmis I 29 INSTALLATION
< L=<
2 il § @ & ,c:> 20 40 60 80 10°  10° 10t 10° 55 AND
== | & Eleev|wiw|g] = ! L L . L L ! L g GROUNDWATER
cul @ DESCRIPTION < jofa|a| @ |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT i OBSERVATIONS
L=l 2 [ Se12l @ |cuwea remV.® U- O gd
& 2 4 i E 31 @ . Wp bWy <3
8 El m 2
Z 20 40 60 80 10 20 30 40
L PAVMENT SURFACE 1000 (Golder Report No. 001-4014) -
- ASPHALT o
- Granular road base ( FILL ) L
: s | ]
PO
I B 1150 1® o ]
ol
i poos - ]
X poxest i
i oot 50 9 N
- Brown silty clay with black mould sand B 2 lpo|16] 99 E
r tayers ( FILL ) s o} ]
[ wna ]
dedele T
| $ole%e ]
i s || ]
- gy .
i EEEEEEE 98.17) 3 | 32133 o ]
L . 2 % ° .
L Brown silty clay ( FILL ) s ]
i ] 97.71 "
i 11§ 229 .
- Grey fine to medium SILTY SAND, some |} 43014 o -
- organic material ( ALLUVIAL ) L bo .
A ] e7.26 ]
3 - 2.74 .
- 3 || 97 . .
i Stiff mottied brown and grey Borehole dry during <
B SILTY CLAY, some sand, occ. gravel 5159 o drilling on January 28,
[ TILL DO 2000 ]
i ( ) ]
s 9634 | ]
N 368 | 3
B § E © 3
A ME 6 |33130] 96 o) ]
B % -6,-‘ | -
X &1 5| Very stiff to hard brown SILTY CLAY, ]
- some sand, occ. gravel { TILL ) || 1
[ 5 ]
- 7 oo 17 o) .
j— 5 .. 95 -
i 94.82 i
i 518 N
[ 5 ]
i 8 (ool ) ]
= 8 94 -
: 50 ]
- 9 |po]| & o §
- Stiff to very stiff grey SILTY CLAY, some | E
3 sand, occ. gravel ( TILL ) h
- 7 93 @ hd 1
I ® + 1
[ 50 ]
[ 105218 D ]
- 8 91.92 92 ]
| END OF BOREHOLE 8.08 -
N ]
I ]
DEPTH SCALE LOGGED: P.N.
1:50 cHeckeD: GAM



ZBush
Text Box
(Golder Report No. 001-4014)


PROJECT: 001-4067
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 29kg; DROP, 19305mm

RECORD OF BOREHOLE 1

BORING DATE: March 29, 2000

SHEET 1 OF 1

DATUM: LOCAL

PENETRATION TEST HAMMER, 29kg; DROP, 19305mm

y Mastroianni

LDN_BHS 001-4067.GPJ GLDR_CAN.GDT 4/4/00 DATA INPUT: Ton

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cmis e
0l E = g 22 INSTALLATION
Su | o El £ 20 40 60 80 10°  10°  10* 10° 2e AND
ow | £ e Elul2] & 1 1 1 2 L ; : L 28 GROUNDWATER
P T DESCRIPTION < [EEV- Mg [ 81G) 2 |'SHEARSTRENGTH natv. + a- @ WATER CONTENT PERCENT 5F
=] 2 o = u o OBSERVATIONS
w 4 < |DEPTHES C < @ Cu, kPa remV.® U-O a
a | & Bl w |2 ] wp ——o%W—w <3
o ® a 20 40 6080 10 20 30 40
1 T T T
o oROUND SURFACE T (Golder Report No. 001-4067) .
[ Black clayey topsoil { FILL ) 100.18 50 o h
_ : 023] ! |oo| ® o ]
i y . Sores - 100 -
B Stiff brown and grey silty clay, some 4 E
- organic topsoil pockets ( FILL ) X :E s N
A K4 90.57]— 3 :
" 0.84 i
- 2 |38]22 o N
i Compact medium to coarse brown 09 ]
- SAND, trace silt | g
B 50 i
[ 3 1oo| 12 o] i
- 98.43 \vi h
[ 2 1.98 Y .
| Water level in borehole 4
| ] — at elevation 98.43m 1
B N 98 during drilling on March
- Firm grey SILTY CLAY, some sand T/ 4 gg 5 0o 29, 2000 1
I l/f o751] | ]
: 2.90 .
i 1 — ]
5 =1 0 i
L s g 5 ool V7 [e] -
i 2 g a7 i
[ 22 ] ]
- 4 50 a
i 6 [gof40 o] ]
B 96 1
L Hard to firm brown becoming grey — i
- SILTY CLAY, some sand, occ. gravel 50 e
- and sand pockets 7 Ipo| 12 o} N
i (TILL) N
. 5 | ] _
- | 95 -
| 50 4
_ 8|29 o ]
L 6 u
[ @ i+ ]
N 93.96 o4 a N -
i END OF BOREHOLE 6.85 ]
- , _
- i
IS _
L ]
- 10 u
DEPTH SCALE LOGGED: A.
1:50 CHECKEJ.

(744


ZBush
Text Box
(Golder Report No. 001-4067)


PROJECT: 001-4067
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 29kg; DROP, 19305mm

RECORD OF BOREHOLE 2

BORING DATE: March 29, 2000

SHEET 1 OF 1
DATUM: LOCAL

PENETRATION TEST HAMMER, 29kg; DROP, 19305mm

DT 4/4/00 DATA INPUT: Tony Mastroianni

LON_BHS 001-4067.GPJ GLOR_CAN.G:

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w | 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k K, cmis )

20| & = F-4 2z INSTALLATION

Su | W Q £ 20 40 60 80 10°  10°  10* 10° F374 AND

A I T leey |6iw < 1 L ! L L ; 1 L 2 GROUNDWATER

ST DESCRIPTION < Jala & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT ar OBSERVATIONS

Tl - £ Joertr| S | £ | cukpa remV.® U- O ad

w [4 § =2 frej Wi wi < 5

° 2 Elm | p———oW

2] 20 40 60 80 10 20 30 40
L, GROUND SURFACE 10041 (Golder Report No. 001-4067) R
- Black clayey topsoil { FILL ) 5 100.23f | : §
| * J
N X2 :E 0.18| 1 |po| & o ]
i R - 100 1
PO -
B ol i
[ 5 ]
- Mottled brown and grey SILTY CLAY, X [ | N
[ some organic topsoil pockets { FILL ) R E 2 gg % o N
: 555 ]
X3 1
! 5 ]
N ] 08,89 %9 ]
L 1.52 T
- 3159]2s d ]
C — RYA ]
C o Water level in borehole
- #|Z| Compact to loose medium to coarse 1 at elevation 98.43m E
B 2 g brown SAND, trace silt, some gravel 50 98 during drilling on March
. z!3 4 [pof 4 g 29, 2000 ]
_ 23 || :
5 21T 4
[ 3 97.29] [e) ]
s 32| _ | s ]
| . 5 |pol 13 [e] R
| Stiff grey SILTY CLAY, some sand trace 97 J
- gravel - J
B 96.75) d
[ g 3.66 ]
- SEE o .
- Hard to very stiff brown and grey .- E
- SILTY CLAY, some sand, occ. gravel, 16 1 1
i some sand s 96 ]
5 (TILL) || N
A 1,1 73847 ) -
- W 9538 ]
B END OF BOREHOLE 5.03 ]
I ]
- _
I ]
4 a
- 10 n
DEPTH SCALE LOGGED:
1:50 CHECKE]|



ZBush
Text Box
(Golder Report No. 001-4067)


PROJECT: 001-4238

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 1

BORING DATE: SEPTEMBER 27, 2000

PENETRATION TEST HAMMER,

SHEET 1 OF 1
DATUM: LOCAL

140lb; DROP, 30in

pier

25

30

35

o DYNAMIC PENETRATION HYDRAULIC CONDUCTWITY,
u 8 SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/it K, cr/s :[ 29 INSTALLATION
< <=
3 i 8 « ,(:) 20 40 60 80 19° 0% 10t 0° F37s AND
Tl 2 & |eev |8lw < L L L : L ! . L g GROUNDWATER
e 9 DESCRIPTION < Jala @ | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT a- OBSERVATI
i g < 2le | cupst emV.® U- O 8y SERVATIONS
& ES < |oePTH| S @ u, ps : Wp ——oW 1w <9
a 8 E ) z P
(2 400 800 1200 1600 10 20 30 40
- o GROUND SYRFACE AN (Golder Report No. 001-4238) |
Black c! TOPSOI ' ) . .
arex TOFSOLL H 07| * 5| | “ Note: This Drawing has been o
oA Reduced and isin Imperial Units’
i 1, 95
Stiff to very stiff, mottled brown and grey |16 2 |goi22 0]
SILTY CLAY, some sand, occ. gravel, -
fissured |
TILL ‘R
- 5 { ) A —]
3|24 o
908 |
700 |
> 90
4 Do 40 fe)
| Borehole remained dry
] 21 Hard to very stiff, brown during drilling on
- 10 ]|o . S
2 E SILTY CLAY, occ. gravel, fissured 2 September 27, 2000
ol (TILL) 5 160(%7 o
wilz
2|0 -
rel 2
a
|, 85
a3l 6 | 2123 o
135] |
15 1
o
7 150l 18 e}
Stiff to very stiff, grey
SILTY CLAY, some sand, trace gravel 80
{TILL)
| |
8 | 2|13 o
763
END OF BOREHOLE 218

LDON_BHS 001-4238.GPJ GLDR_CAN.GDT 10/10/00 DATA INPUT: M. Na

DEPTH SCALE

Tinch to 5 feet

FGolder
LA ssociates

LOGGED: P.N.

CHECKED: ¢, V]



ZBush
Text Box
(Golder Report No. 001-4238)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4238

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 4

BORING DATE: SEPTEMBER 27, 2000

SHEET 1 OF 1
DATUM: LOCAL
PENETRATION TEST HAMMER, 140lb; DROP, 30in

pier

25

30

35

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
g |8 - z RESISTANCE, BLOWS/tt k, cmis I 22 INSTALLATION
Q = 5 -5 4 -3 ZE
ol : g Elw < S A . A A 28 GROUQESVATER
el IO DESCRIPTION < |EEV || 8 & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT &5k OBSERVATIONS
a 2 Y loest| 2 | & o Cu, psf remV.@® U- O w o9
e 8 €l mwm = wp b——% W <
@» 400 800 1200 1600 10 20 30 40
0 GROUND SURFACE o7 (Golder Report No. 001-4238)
Stiff, black clayey TOPSOIL ‘;_"‘\ 96.6 > “ . ; ing has b o
! o8l 7 {oo] ™! Note: This Drawing has been
- .. . -
Reduced and isin Imperial Units
Siiff to very stiff, mottled brown and grey | vo
SILTY CLAY, some sand, trace gravel, 2| %116 lo)
fissured, oxidized bo
(TILL) 1
s |
918 . | 7 [, o
58 Do
. 90
»
Very stiff to hard, brown SILTY CLAY, 4 1o0|% °
some sand, trace gravel, fissured }—— Borehole remained dry
& = (Titt) during drilling on
wloim 1 September 27, 2000
5|2 o
22 |
e1® 85.4
12.0] | 85
o
5] 0O 22 o
i5 _—
7%l o)
Stiff to very stiff, grey SILTY CLAY, ||
some sand, trace gravel
(TILL) 80
. ||
-
8 00 12 fo)
75.9
END OF BOREHOLE 215

LDON_BHS 001-4238.GPJ GLDR_CAN.GDT 10/16/00 DATA INPUT: M. Na;

DEPTH SCALE

1 inch to 5 feet

FGolder

LA Ssociates

LOGGED: PN.

CHECKED: £, M



ZBush
Text Box
(Golder Report No. 001-4238)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4238
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 5

BORING DATE: SEPTEMBER 27, 2000

PENETRATION TEST HAMMER,

SHEET 1 OF 1
DATUM: LOCAL

140ib; DROP, 30in

LDN_BHS 001-4238.GPJ GLDR_CAN.GDT 10/10/00 DATA INPUT M. Napier

o | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY.
u e} SOIL PROFILE SAMPLES RESISTANCE, BLOWSHit K, cmis o)
2 z = z ) iz INSTALLATION
il 9 « = 20 40 60 80 10° 10° 100 107 55 AND
& 5 < ' 1 2 L 1 L =5 R
el IS < | BBV || & 2 | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT S GROUNDWATER
I z DESCRIPTION = 2e o 84 OBSERVATIONS
iz < [oeem[ 31 F @ | Cupsf remV.® U- O Wp—— oW i <3
L
© o 400 800 1200 1600 10 20 30 40
] 1 ] T [
GROUND SURFACE 96.9
0 Golder Report No. 001-4238 .
Stif, black clayey TOPSOIL pon] 00 et S ) } ) 9
j/r o7} * |o0 Note: This Drawing has been o 1
. 1 . - - - y
o Reduced and isin Imperial Units |
Stiff to very stiff, mottled brown and grey [, | ] 1
SILTY CLAY, some sand, tarce gravel, 16 2 go 13 o]
wet fissures, organic pockets
(TILL ) . h
5 - i
09| 3 [ 2|27 o |
60] | 0
90 N
Very stiff to hard, brown SILTY CLAY, -
some sand, trace gravel, fissured pe _
(TILL) 415042 o}
s7.4 | Borehole remained dry
Gls 35 during drilling on
orgle 1 September 27,2000 ]
x|a 5| 2125 o 1
Wi
5|3 —
a 85 m
2" A
6 | ool 14 o
15 Stiff to very stiff, grey SILTY CLAY, 1 N
some sand, trace grave! 712 |15
(TILL) [ale] o] |
80 A
20 p———dl -4
2
8 150]13 e} ]
75.4
END OF BOREHOLE 21.8

25

30

DEPTH SCALE

1inch to 5 feet

FGolder
LA ssociates

LOGGED: P.N.

CHECKED: 7/ U



ZBush
Text Box
(Golder Report No. 001-4238)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4238
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 7
BORING DATE: SEPTEMBER 27, 2000

PENETRATION TEST HAMMER,

SHEET 1 OF 1
DATUM: LOCAL

140lb; BROP, 30in

pier

LON_BHS 001-4238 GPJ GLDR_CAN.GDT 10/10/00 DATA INPUT M Na

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
LZI(‘J (E) - z RESISTANCE, BLOWS/ft k, cm/s I ?(J%) INSTALLATION
Q=1 y Q = 20 40 60 80 10° 10* 10" 10° ZE AND
Puw b= = 14 [ 1 § ) 1 1 L 1 L QA
a < w GROUNDWATER
Rl ARG DESCRIPTION < |ELEY fa | 2 | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT EF
o Z = = w ) S OBSERVATIONS
o z 2 |oertH| 2| & 2 | cupst remV.® U- O " w wi 22
o
© 18 gl @ [= P -
2l 400 BOD 1200 1600 10 20 30 40
0 GROUND SURFACE o1 (Golder Report No. 001-4238) o
Stiff, black clayey TOPSOIL : > . . .
57] ' |s0|°| “ Note: This Drawing has been o
|| .. . e
Reduced and isin Imperial Units
Stiff to very stiff, mottled brown and grey 212012 o
SILTY CLAY, some sand, trace gravel, 0o
fissured |
(TILL )
5 |
>
3 5ol 18 D
90.6
65
90
>
4 |gol30 o
Very stiff to hard, brown SILTY CLAY, | Barehole remained dry
g 5| some sand, trace gravel, fissured, during drilling on
101915 oxidized | September 27, 2000
3 "
Zlal T 5|2 o
Wi
2|0 |
8 1%
85
sa1] |
30| 6 | 2|26 o
. |
15 S
-
7 gl 13 e}
Stiff, grey SILTY CLAY, some sand, 80
trace gravel, fissured, oxidized
(TiLL )
20 B
-
8 |50] 13 o
756
END OF BOREHOLE 215

30

35

DEPTH SCALE

1inch to 5 feet

FGolder
LA ssociates

LOGGED: P.N.

CHECKED:CI/L{



ZBush
Text Box
(Golder Report No. 001-4238)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4238

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE

BORING DATE: SEPTEMBER 27, 2000

10

SHEET 1 OF 1

DATUM: LOCAL

PENETRATION TEST HAMMER, 140lb, DROP, 30in

pier

25

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
:I(_J, g _ z RESISTANCE, BLOWS/it k, cm/s I 29 INSTALLATION
F o] Y s .4 -3 Z =
wE = g Blu|&] = R A . b 0 7 0 2 GROUQBSVATER
ER o < |EBEV. o g % | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT =
2 DESCRIPTION | @ OBSERVATIONS
[ S loepmn| 32 18] Z | cupst emV.® U- O w god
s} 9 2w 12 a wWp bWy <9
» 400 800 1200 1600 10 20 30 40
o GROUND SURFACE A (Golder Report No. 001-4238)
C.
Very stiff, black clayey TOPSOIL B g . ; : o
K v =92 1 |&{ 5| “ Note: This Drawing has been
|| .. . -
Reduced and isin Imperial Units
95
Stiff to very stiff, mottled brown and grey 18 e}
SILTY CLAY, some sand, trace grave!,
oce. silt pockets, fissured
(TILL)
5
1 o
90
a7 [}
Hard, brown SILTY CLAY, some sand, Borenole remained dry
%1 = trace gravel, fissured, oxdized during drilling on
0|8|E (TILLQ) ' ' September 27, 2000
<
ME 38 )
zla
oo
o
g 125 ! 85
/. R ENEY o)
,o‘ -
- ||
7| % e o}
Stiff, grey SILTY CLAY, some sand, Bl
trace gravel
(TILL) 80
%
20 / |
)/}’ 8 |& | o
1 763
END OF BOREHOLE 218

LON_BHS 001-4238.GPJ GLDR_CAN.GDT 10/10/00 DATA INPUT: M. Na

DEPTH SCALE

1 inch to 5 feet

FGolder
IZASsociates

LOGGED: P.N.

CHECKED: 4/},



ZBush
Text Box
(Golder Report No. 001-4238)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247 RECORD OF BOREHOLE 1 SHEET 1 OF 1

pier

LDN_BHS 001-4247.GPJ GLDR_CAN.GDT 10/31/00 DATA INPUT: M. Na|

LOCATION: SEE LOCATION PLAN BORING DATE: SEPTEMBER 28, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y |8 _ z RESISTANCE, BLOWS/it k, cmis I 29 INSTALLATION
5y ] o <l B 20 40 60 80 1<')*3 1?'5 1?‘ 1?'3 5% AND
£l & Ew
Eit | ¢ < |eev |88 |2) & [srearsmencth natv. + a- @ WATER CONTENT PERCENT EE GROUNDWATER
g z DESCRIPTION = g [ 8 OBSERVATIONS
& H % |oermH| S c 5 o Cu, psf remV.® U- O Wi W 23
° 18 gl o |=] |® o © '
(2] 400 800 1200 1600 10 20 30 40
o GROUND SURFACE AR (Golder Report No. 001-4247)
1|2 118]% - i i q
Compact, black sandy TOPSOIL a::: ) Note: This Drawing has been
h |— HP H H ’
P 5724 Reduced and isin Imperial Units
Compact, brown SAND, trace siit, occ. : [ o
gravel, few grey silty fine sand seams 2 |go| 11 g
seool | 570
5 45] |
Firm grey SILTY CLAY, some sand, >
trace gravel 3|0l 7 [e) '
(TILL) Borehole remained dry
s67.4] | during drilling on
70 September 28, 2000 T
EAY >20001 o)
Hard, brown SILTY CLAY, some sand ] 565
&|=| and gravel, fissured
wlgl@| (TiLL) 1
é 4 s | 2|82 o
z|o ||
2 562.4
120 |
'#V 6213 o
B 7 1
Stiff to very stiff, grey SILTY CLAY, trace /é y 560
8 to some sand and gravel . ]
TiLL 2"
( ) B 7 5ol 1 &)
Yo'l 556.4 1
ML B >2000
11
" ol {1 555
Very stiff grey CLAYEY SILT, some sand |}|'}
2 and gravel ( TILL ) 4 [ 1 |
ol 8 {20l 18 o
q 5529
END OF BOREHOLE 215
25
30
35
DEPTH SCALE

1inch to 5 feet >

LOGGED: G.C
AT cureo )



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 2

BORING DATE: SEPTEMBER 28, 2000

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140Ib; DROP, 30in

pier

25

30

35

and gravel
TILL)

\Eard grey CLAYEY SILT, some sand

END OF BOREHOLE

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g SOIL PROFILE SAMPLES = RESISTANCE, BLOWS/ft k, cmis I o (é) INSTALLATION
2 <z
oS- b g <1 20 40 6 8 10° 10° 100 10° zE AND
oWy = & |eev |B|lwla]l L L L : L ! L L 281 crouNDWATER
[l O] < Joia|=2]| & | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT &t
5 2 DESCRIPTION & ] i Sy OBSERVATIONS
i g g DEPTH e & g a Cu, psf emV.® U. O Wo w Wi 22
(ft)
e @ 400 800 1200 1600 10 20 30 40
I I I I 1
GROUND SURFACE 576.8|
- S 00 (Golder Report No. 001-4247)
X4 2"
; 1 10 . : ; o
Compact, black sandy topsoil { FILL ) EEE: 5753 Do “ NOte. Thl s Dr awi ng has been
o I Reduced and isin Imperial Units’ x
e
Stiff brown silty clay, some sand, trace ::E:: 1
gravel 1%% 212143 o) Minor water seepage
(FILL) 25 bo into borehole
4 5723 encountered at 574.9 ft.
; : 55 ‘ during drilling on
- 5 Stiff grey and black clayey silt, occ. sand %% 1 September 28, 2000
seams, occ, peat inclusions ::: AR fe)
(FILL) 9 bo 165.7
Black PEATY ORGANIC MATERIAL, 4 1 570 ¢
some clay I
Stiff, grey SILTY CLAY,trace to some o
sand and gravel 4 |po| 12 o
(TILL) |
« 567.3
L 0 é_{ E 9.5] |
E 8 52|38 o}
P )
% 3 Very stiff to hard, brown SILTY CLAY, [ 565
& some sand, trace gravei, fissured
(TILL) —
6|2 138 o
562.3] |
L 5 145 |
7|2 18 o}
Do
[ | 560
Very stiff to hard, grey SILTY CLAY,
trace to some sand and gravel
(TILL)
L 5 ]
2" [0}
5556 8 |poy3s
243 g
215

LON_BHS 001-4247.GPJ GLDR_CAN.GDT 10/31/00 DATA INPUT: M. Na|

DEPTH SCALE
1inch to 5 feet

B Golder
WASsociates

LOGGED:
CHECKED,



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 140tb; DROP, 30in

RECORD OF BOREHOLE 3

BORING DATE: SEPTEMBER 28, 2000

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 140lb; DROP, 30in

pier

LDN_BHS 001-4247.GPJ GLDR_CAN.GDT 10/30/00 DATA INPUT: M. Na

1inch to 5 feet

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w |8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/#t K, cmfs 29
2 ¥ = z 2z INSTALLATION
S| E (5] e 20 4 60 80 0% 10° Ze AND
Dy = pu 14 & '; f 3 1 l I 1 o ] OUNDWATER
¥ 194 & lé‘ﬁ' ge o SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT =i R A
el DESCRIPTION & s|s gl m | SneAw e 38 84 OBSERVATIONS
i s 2|zl ® P : wp ——oW—ywi <3
o @ 400 800 1200 1600 0 20
L o GROUND SURFACE = (Golder Report No. 001-4247) -
.
Stiff, brown siity clay and black clayey 9543 2" aa]u | H :
topsoil 5 po Note: This Drawing has been |
XX - - . .
(FILL) Reduced and isin Imperial Units’ 1
Soft black clayey TOPSOIL, some peaty | VA J
material go o N
570 Q 1
- 5 Firm to stiff, grey SILTY CLAY, some Minor water seepage ]
sand, trace grave! 2z o into borehole
(TiLL) bo encountered at about |
elevation 571.2 ft.
4 during drilling on b
5 s September 28, 2600
25 2 >20004 o E
x|a Do
£
gle 565 1
Hard to stiff brown SILTY CLAY, some
- 10 sand and gravel, fissured T
(TILL) g”o e} ]
2 1
Do (o]
) 560 ]
Stiff, grey SILTY CLAY, trace to some
- 15 sand and gravel -
(TILL) >
Do o E
END OF BOREHOLE 4
. 5 N
| 25 B
L a0 B
I B
DEPTH SCALE

LOGGED: CA.
CHECKED:



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 4

BORING DATE: SEPTEMBER 28, 2000

PENETRATION TEST HAMMER,

SHEET 1 OF 1
DATUM: GEODETIC

140ib; DROP, 30in

DEPTH SCALE

DYNAMIC PENETRATION
RESISTANCE, BLOWSY/tt

HYDRAULIC CONDUCTIVITY,

k, cm/s ]:

pier

END OF BOREHOLE

25

30

35

SOIL PROFILE SAMPLES
8
—
n z Elu|2
w DESCRIPTION g 2ial=
g 2|72
[ @
1z
GROUND SURFACE
[
3 >
b2, oo ®
L.oose, black sandy TOPSOIL
b,
4.
Loose, brown to grey SILTY SAND, 1 1
trace gravel, occ. clayey zones S 2
: ool 4
° Soft to very stiff, mottled brown and grey .
SILTY CLAY, some sand, trace gravei E?O 12
(TILL)
o
Do 45
&} < | Hard, brown SILTY CLAY, some sand
10191 @] and gravel, fissured
<ol (TILL) 2" | 5o
xlo Do
wis
20
olv
a
Very stiff, grey SILTY CLAY, trace to
some sand and gravel, occ. sand 2" 18
partings/pokets oo
(TILL)
15 Dense, grey fine to medium SAND, trace
gravel 2
oo 38
Dense to compact grey SAND, some
gravel, occ. fine sand seam
20
>
poj27

z 22 INSTALLATION
2 20 40 60 80 0° e 1t 10T 55 AND
Y g 11}
& | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5F g:gggeﬁgﬁg
@ Cu, psf remV.® U- O [=§
o . P W
Wp ———F—— W <9
400 _ 800 1200 1600 10 20 3040
(Golder Report No. 001-4247)
“Note: This Drawing has been d
Reduced and isin Imperial Units’
o v
O
Minor water seepage
570 into borehole
encountered at about
>20001 fe elevation 571.5 ft.
during drilling on
September 28, 2000
565
o
O
560
Q
(o]
555
o

LON_BHS 001-4247.GPJ GLDR_CAN.GDT 10/11/00 DATAINPUT M Na|

DEPTH SCALE

1inch to 5 feet

LOGGED: CC.
CHECKED: #



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140b; DROP, 30in

RECORD OF BOREHOLE 5

BORING DATE: SEPTEMBER 28, 2000

SHEET 1 OF 1
DATUM: GEODETIC
PENETRATION TEST HAMMER, 140ib; DROP, 30in

pier

20

- 25

- 30

35

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u § SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/it k k, cm/s :[ e INSTALLATION
< z=Z
o | i 8 = 2 20 40 60 80 10°  10°  10* 10° &% AND
R I g |eey [Blwla]l < L L L 1 L ! ! L =] GROUNDWATER
Fu ] Q < jJoia o SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT aF
s
& z DESCRIPTION = 2 iy ®U.0 Sa OBSERVATIONS
] z 2 loeptu|SIE|QF & | Cupst remV. - Wo W ‘W eg
° 18 El @ |=| |® e
L2 400 800 1200 1600 10 20 30 40
L} ) T 1 L} T
GROUND SURFACE 576.6 -
- ° e oo |, (Golder Report No. 001-4247)
Compact, black sandy topsoil mixed with XXX 112113 “ . H ] [o]
crushed gravel, some silt 58 oo Note: This Drawing has been
FiLL oots — 575 .. . .
) e BL Reduced and isin Imperial Units’
Loose, brown fine to medium SAND, 21%1e o
Do
trace gravel
0] s72.4] |
. 45
- S 7| 1 Borehole remained dry
A 2" during drilling on
. 3 8 o] 9 g
. ) " oo September 28, 2000
Stiff to very stiff, mottled brown and grey [ 1 I |— 570
m SILTY CLAY, some sand, trace gravel, /g
(| fissured, occ. silt pockets g -
w .
2[5 (TiLL) Azl >2000 q
HE] 1. 1 Do
210 o/1 |
3|8 ’/r 567.1
- - 95] |
Very stiff grey SILTY CLAY, trace to o
some sand and grave! 5 lpo| 15 o
(TILL )} | ]
564.6 565
120] |
6|2 138 o
Hard to very stiff, brown SILTY CLAY, ||
some sand and gravel, fissured
| s (TILL) ||
pe
7 o0 21 fo)
560.1
END OF BOREHOLE 185

LDN_BHS 001-4247.GPJ GLDR_CAN.GDT 10/30/00 DATA INPUT: M. Na;

DEPTH SCALE
1 inch to 5 feet



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247 RECORD OF BOREHOLE &6 SHEET 1 OF 1

pier

LOCATION: SEE LOCATION PLAN BORING DATE: SEPTEMBER 28, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140lb; DROP, 30in
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
E SOIL PROFILE _ SAMPLES - RESISTANCE, BLOWS/it k k, cmis I :(, (ZD INSTALLATION
ol 2 & b g 2 2 i i 1?'6 1975 19‘4 19.3 éé GROUQESVATER
= DESCRIPTION < |EEV AR @ 12] 2 [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT =i
a > Zir18 = Cu, psf remV.® U-O oo OBSERVATIONS
g < |DEPTH| S Sl o© P : Wp ——¥ e w <3
© El o [=] |® P
v 400 800 1200 1600 10 20 30 40
o GROUND SURFACE A 28 (Golder Report No. 001-4247)
. : 2 1 H .
1 8 3 O
$tiff black clayey TOPSOIL A% Do Note: This D_ra_-W' ng ha_s been_ ,
[on] s725) ] Reduced and isin Imperial Units
Soft grey and black ORGANIC CLAYEY [NY 29—
SILT, some sand, occ. gravel and REp EAD o
rootlets NIY s708 oo
W, 3.8+ o]

5 Firm to stiff, mottled brown and grey || 570 .
SILTY CLAY, some sand, trace gravel, . ® . Borlehole. rgmamed dry
occe, silt pockets 3 go 11 /o) during drilling on
(TILL) September 28, 2000

N 567.5] |
(u_é ugJ 70] |
Z|% >
glo 4 | 5ol 41 e}
-t
g 3 Hard, brown SILTY CLAY, some sand |
& and gravel, fissured 565
10 {TILL ) -
512144 o
562.5
120] |
oA 612,111 o)
Stiff, grey SILTY CLAY, trace to some 4 .
sand and gravel (P 560
s (TLL) M ||
| 712113 o]
‘i oo
" /1 5580

END OF BOREHOLE 16.5

20

25

30

35

LDN_BHS 001-4247.GPJ GLDR_CAN.GDT 10/11/00 DATA INPUT. M. Na

DEPTH SCALE LOGGED: C.C.

1 inch to 5 feet CHECKED:



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 7

BORING DATE: SEPTEMBER 28, 2000

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140lb; DROP, 30in

pier

20

25

30

35

SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
lgl — (z) RESISTANCE, BLOWS/ft k, cm/s ]: 2 (ZD INSTALLATION
ot 9 « = 20 40 60 80 10° 10° 10 10° & AND
T ol & leey |W]w < L L . L L ! - ! = GROUNDWATER
s DESCRIPTION < | o % @ | SHEARSTRENGTH natV. + Q- 8 WATER CONTENT PERCENT = OBSERVATIONS
DEPTH = Cu, pst remV. @& U- o
8 w12 u wp F———oW——wm |3
w 400 800 1200 1600 10 20 30 40
o GROUND SURFACE AR (Golder Report No. 001-4247)
- ’ " ) . . Py
Compact, black sandy TOPSOIL sras| 1 || 0] “ Note: This Drawing has been
Stiff brown and grey CLAYEY SILT, 1 ] - e ; it ©
S and grey ] srer Reduced and isin Imperial Units
3 e
! . O
2|51
Firm to stiff, mottled brown and grey -
SILTY CLAY, some sand, trace gravel,
5 some sand seams/layers near surface - Borehole remained dry
TILL i
¢ ) 312111} 570 @ + > during drilling on
oo September 28, 2000
« ses.7f |
wis 70f |
3|5 :
xio 4 DZO 28 fe)
[N
2|0 -
olo
o
10 Very stiff to hard, brown SILTY CLAY, L
some sand and gravel fissured >
(TILL) 5 | 50| 40| 565 O
se2.2 6 | 2 122 o]
135] |
Very stiff to stiff, grey SILTY CLAY, trace
15 to some sand and gravel |
(TILL) 7 g‘c; 13| 560 O
559.2
END OF BOREHOLE 165

LON_BHS 003-4247.GPJ GLDR_CAN.GDT 10/11/00 DATAINPUT. M. Na

DEPTH SCALE

1inch to 5 feet

FGolder
LA ssociates

LOGGED: C.C.
CHECKED:



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140Ib; DROP, 30in

RECORD OF BOREHOLE 8

BORING DATE: SEPTEMBER 28, 2000

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140ib; DROP, 30in

pier

25

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/ft \K k, cm/s I g (ZD INSTALLATION
< gL <
o § @ ,_‘—? 20 40 60 80 1([)S 19'5 1([)‘ 193 &5 AND
a < £y GROUNDWATER
EE DESCRIPTION < |ELEV. § g & | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F OBStEJRVATIONS
% 5 |oepmH E & @ | Cupsf remV.® U- O We W w 2%
= (fty ©
® 400 800 1200 1600 10 20 30 40
Ll 1 T T Y
GROUND SURFACE 575.9
0 &5 (Golder Report No. 001-4247)
Loose, black silty TOPSOIL 2 i . . O
27481 |oo| © “ Note: This Drawing has been
— .. . _
Reduced and isin Imperial Units
; . 21218 D
Firm to very stiff, mottled brown and grey oo
SILTY CLAY, some sand, trace gravel, |
occ. sand seams/zones near surface
5 (ML) [ | Borehole remained dry
3| Zie| 570 >20001 I during drilling on
bo September 28, 2000
568.9] |
7.0]__|
o
4 |50l24 O
Very stiff to hard, brown SILTY CLAY, |
& <| some sand and gravel, fissured
olg[E] (TILL) —
=18 s [&|4e] se5 o
wls
HES
1% 563.9
120 |
6|21 o
15 |
P
7 0o 17| s80
Very stiff, grey SILTY CLAY, trace to b |
some sand and gravel
(TILL)
20 / ]
A 2
o 8 10| 23| 555 Q
i 554.4
END OF BOREHOLE 215

LON_BHS 001-4247.GPJ GLDR_CAN GDT 10/11/00 DATA INPUT: M Na|

DEPTH SCALE

1inch to 5 feet

FGolder
IZAssociates

LOGGED: C.C.
CHECKED:



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 001-4247 RECORD OF BOREHOLE 9 SHEET 1 OF 1

M. Napier

LDN_BHS 001-4247.GPJ GLDR_CAN.GDT 10/31/00 DATA INPUT:

LOCATION: SEE LOCATION PLAN BORING DATE: SEPTEMBER 28, 2000 DATUM: GEODETIC
SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
g g — 5 RESISTANCE, BLOWS/ft k, cm/s I :(,2 INSTALLATION
8| 2 8l el lsl B2 o o o o 10 |3 ano
= < =
3 T DESCRIPTION < |Eevfg @ 8] & [sHEARSTRENGTH natv. + Q- @]  WATERCONTENT PERCENT |5~ R ouTER
& z 5 DEPTHIS | & (8] & | cu st remV.® U- O W wi gg
= 8 g ) z o P ;_._._9!;‘
. » 400 800 1200 1600 10 20 30 40
| || GROUND SURFACE -2 (Golder Report No. 001-4247)
3 0.0 2l a . .
1 : ng has been o)
Loose, black sandy TOPSOIL "% bo Note: ThlS Dl’aVVl g R s
f.n s40f | | Reduced and isin Imperial Units
2.0
Very stiff brown CLAYEY SILT, some g 212 l4g
sand, occ. sandier zones/pockets bo
572.4] |
- 45
- S /| ] Borehole remained dry
YA 31212 o) during drilling on
d Do September 28, 2000
Siiff to very stiff, mottied brown and grey P - |
%1« | SILTY CLAY, some sand, trace gravel  [1&- 570
al&] (TiL) & ||
E § g 4|57 o
2i0 /] |
3|8 7/| 567.4
L Vi 95| |
2
p 5 [ g4 (o]
Hard, brown SILTY CLAY, some sand - e
and gravel, fissured 6 - 565
(TILL) 1
Yy 6 | 2|50 o
/r s62.4] |
g 145
- Very stiff, grey SILTY CLAY, trace to 7} 1
some sand and gravel o A 712124
(TILL) M 560.4 bo °
END OF BOREHOLE 16.5
- 20
- 25
- 30
- 35
DEPTH SCALE LOGGED: C.C.

1 inch to & feet

CHECKED: w



ZBush
Text Box
(Golder Report No. 001-4247)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4009 RECORD OF BOREHOLE 7 SHEET 1 OF 1

y Mastroianni

LDN_BHS 011-4009.GPJ GLDR_CAN.GDT 3/2/01 DATAINPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: FEBRUARY 14, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 63,5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
uw SOiL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cmis Lo
34 b 3 i 3z INSTALLATION
S o El 2 20 40 60 80 10° 0% 10t 10° z= AND
‘:,E) & 2 ELEV & wle % 1 1 f L 1 L ! 1 (,—3 Y GROUNDWATER
Ew DESCRIPTION < Jeia|ad| @ | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT aF OBSERVATIONS
h= EloertH| (2| 2| o |cukpa remV.@ U- O 8
a8 El7m [21718 Wp bW w <3
Z a 20 40 60 80 10 20 30 40
o PAVEMENT SURFACE 18845 (Golder Report No. 011-4009) 4
i ASPHALT ) ]
i 188.12 i
N CONCRETE oy 033 188 ]
- ] 0 ]
B lllllll .
- I.llll)( — |
I'I'I.l
- pooss 1150048 o ]
i o= e Do i
Wiy XX
- Q= Sedeled | —— B
- 2|2 R ]
- XX i
3 gle Very stiff to stiff, mottled brown and grey S:E:E:E || 187 ) i
- % 3| silty clay mixed with some sand, gravel DORRS Borehole dry during E
- 211 and pockets of topsoil RS 215140 d drilling on February 14, ]
i (FILL) R Do 2001 ]
XXX
| R | ]
B 2 30308 —
- I!III'I -1
- sjetess .
L RN L—— -4
. 23 186 ]
B B 3 186|12 o ]
- X 185.71 .
[ END OF BOREHOLE 274 ]
E ]
L . ]l
[ 5 N
T ;
L, ]
L ]
I ,
18 i
I N
DEPTH SCALE LOGGED: C.C
1 1.5 CHECKED: £, /1



ZBush
Text Box
(Golder Report No. 011-4009)


PROJECT: 011-4128 RECORD OF BOREHOLE 1 SHEET 1 OF 1

y Mastroianni

LDN_BHS 011-4128.GPJ GLOR_CAN.GDT 6/12/01 DATA INPUT: Ton:

LOCATION: SEE LOCATION PLAN BORING DATE: JUNE 6, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 140lb; DROP, 30in PENETRATION TEST HAMMER, 140ib, DROP, 30in
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWSI/ft K k, cmi/s Lo
2 z - Z 3z INSTALLATION
A °] o £ £ 20 40 60 80 10° 100 10t 55 AND
zuw S lEEy |W|w < £ GROUNDWATER
tu] @ DESCRIPTION < a/a|2| & |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT i
& 4 = loerm|2|F|8] 3 | Coes emV.® U- O " " 2% OBSERVATIONS
I gt o [=| |® Pt © '
@ 400 __800 1200 1600 10 20 30 40
_ PAVEMENT SURFACE = (Golder Report No. 011-4128)
NGranular base (EILL ) 3 o8| , |,| . | Note: This Drawing has been
9 Reduced and isin Imperial Units’ ©
Very stiff mottied brown and grey |
SILTY CLAY, some sand, trace gravel .
(TiLL) 2|22 o]
sizol |
f— 5 4'5 ]
3232 o)
Borehole dry during
—1 575 drilling on June 6, 2001
[+4
uls —
218 :
=la PEEAE o
213] Hard to very stiff brown SILTY CLAY, -
21| some sand and gravei, some to occ.
L 0 grey fissures ||
(TILL) .
51224 o
— 570
sl |27 o
56721
143
- " Very stiff brown SILTY CLAY, some me
sand and gravel ( TILL) 2 71526 o
: 1] ses0 565
END OF BOREHOLE 185
- 20
- 25
- 30
- 35
DEPTH SCALE LOGGED: C.C.
1 inch to 5 feet CHECKED:



ZBush
Text Box
(Golder Report No. 011-4128)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4128 | RECORD OF BOREHOLE 2 SHEET 1 OF 1

y Mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: JUNE 6, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 140lb; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
é ,:’OE - (z) RESISTANCE, BLOWSHft , cm/s I 2 (ED INSTALLATION
2y 9 o «l £ 20 40 60 80 19"s 19‘5 10° 19‘3 55 AND
< =g
Ed] o DESCRIPTION < | ELEv. § #12| 5 [srearsmrenom natv. + G- @ WATER CONTENT PERCENT 5 g:ggg\?xfgﬁg
& z Lloer|Z | 218 & | Cupst emV.® U-O W Wi Q g
|8 El o |=| |® ot © '
® 400 800 1200 1600 10 20 _ 30 40
L, PAVEMENT SURFACE (Golder Report No. 011-4128)
NASPHAI T . .
|\ Granuiar base (FIIL) %80 “ Note: This Drawing has been
Black clayey TOPSOIL Reduced and isin Imperial Units’
Siiff mottied brown and grey SILTY o
CLAY, some sand, trace gravel ( TILL )
- 5
575 o
Borehole dry during
drilfing on June 6, 2001
Bl
2|b o
xlo
g3
8 w
L 10 Very stiff to hard brown SILTY CLAY,
some sand and gravel, some to occ. 570
grey fissures o)
(TILL)
o
- 15
565 o
END OF BOREHOLE

—~ 20

— 25

- 3¢

]

LDN_BHS 011-4128.GPJ GLDR_CAN.GOT 6/12/01 DATA INPUT: Ton

DEPTH SCALE
1inch to 5 feet

LOGGED: C.C.
CHECKED:

/4



ZBush
Text Box
(Golder Report No. 011-4128)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4128 RECORD OF BOREHOLE 3 SHEET 1 OF 1

y Mastroianni

LDN_BHS 011-4128.GPJ GLDR_CAN.GDT 6/12/01 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: JUNE 6, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 140lb; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y g _ z RESISTANCE, BLOWS/tt k, cmis I 22 INSTALLATION
| 8 el g 2 © @ AL S S I-17 AN
< 2w
gl @ LlEev |8 28] = [snearstrenctn aatv. + oo @ WATER CONTENT PERCENT =1 GROUNDWATER
B Z DESCRIPTION = = u Sa OBSERVATIONS
& ?—5 g DEPTH E & g o | Cupsf emV.® U- O Wo W Wi 25
(]
o "’_’ 400___ 800 1200 1600 10 20 30 40
0 PAVEMENT SURFACE ik (Golder Report No. 011-4128)
\Granular base (FILL} 53] , “ Note: This Drawing has been
As| -
B]ack to brown clayey topsoil and brown RedU Ced and isin | mpe” al U ni ts"
silty clay ( FILL ) 5789
Firm mottied brown and grey /1 25 2(2Z1ls o
SILTY CLAY, some sand, trace gravel oo
(TILL ) |,’/f 577.11
& 43 >20004
s|al& —
?x & 312145 o)
5 g bo 575 Borehole dry during
21” | drilling on June 6, 2001
Very stiff brown SILTY CLAY, some ||
sand and grave!, some to occ. grey "
fissures 4|22 (o)
(TILL) ||
10 —
5|2 2 o)
A 569.9 570
END OF BOREHOLE 1.5
15
20
25
30
35
DEPTH SCALE LOGGED:
1inch to 5 feet CHECKED:



ZBush
Text Box
(Golder Report No. 011-4128)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4136

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

LOCATION: 106m. W. centreline of Belleview and 5m. S. centerline of Riverside Dr. BORING DATE: June 6, 2001

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

-7-01 DATA INPUT: Tony Mastroianni

LON_BHS 011-4136.GPJ GLDR_CAN.GDT 8

a OYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
ul o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s ©
2ol £ — z 3z INSTALLATION
qulu S} « El & 20 40 60 80 19'5 100 100 10 3 AND
zh S leev |Ulwigfl £ . . £ GROUNDWATER
cwQ DESCRIPTION < aia|d) @ | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT &
g2 | 2 = loernl 3 | & g o | Cukpa remV.® U- O W oz OBSERVATIONS
a 2 £l m |2 9 Wp ———&F—wW 3
2 a 20 40 60 80 10 20 30 40
| o] | PAVEMENT SURFACE 17930 (Golder Report No. 011-4136) _
- ASPHALT : 1
L Broken GONCRETE 018 179 1
i 037 :
- Very stiff mottled brown and grey | 1
s SILTY CLAY, some sand, trace gravel, 50 E
- ! occ. silt and sand pockets, fissured Tioo| ¥ o ]
5 (TILL) = ]
B 178 ]
i 177.77 1
B 1.52 i
| 50 ]
B 2 {5531 o ]
S — ]
- — 177 i
- 50 ]
i Very stiff to hard brown SILTY CLAY, 3 |po| 24 o 1
= some sand, trace gravel, fissured | | !
- (TILL) i
S |1 - ]
- 9 é Borehole dry during E
- Z|n il E
3 MH 4 goo 2| 176 A drilling on June 6, 2001 ]
= =
2|0 i
s olo f-—dl A
- o i
i 175.49 ]
- 3.81 _
- 4 50 a
i 5 ool 12 o .
[ — 175 ]
B 50 i
i 6§ |po| 10 o :
I | ] a
- Stiff grey SILTY CLAY, some sand, trace R
- gravel E
B (TILL) 174 E
L . .
- 7 Sg g 173 O ]
- 172.75 i
1 END OF BOREHOLE 6.55 1
-, ]
L 5 ]
- 9 1
i ]
- 10 ,

DEPTH SCALE
1:50

LOGGED:~C.C.
CHECKED:



ZBush
Text Box
(Golder Report No. 011-4136)


PROJECT: 011-4205
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: AUGUST 29, 2001

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

-01 DATA INPUT: Tony mastroianni

LDN_BHS 011-4205.GPJ GLDR_CAN.GDT 9-17.

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s c]

2ol & " Z 2=z INSTALLATION

guly 9 « 1 = 20 40 60 80 100 100 100 10° 35 AND

Il o & leev |d|w|g]l £ £ GROUNDWATER

}n—_ g z DESCRIPTION 5 ey g EtL (é) ] (S:EE:'\:Ra STRENGTH ?ear:]\(/ g 8: 8 WATER CONTENT PERCENT 8 @ OBSERVATIONS

a8 |8 & 21718l ' wp b———eW Wi <3

@ = (m} EJ]
0 25 50 75 100 10 20 30 40
. PAVEMENT SURFACE 177.15 (Gol der Report N o. 011_4205) i
| 0.00 ]
ASPHALT 177
[ 0.18 T
[ CONCRETE 176.74 1
3 Mottied brown and grey silty clay, some 041 1
[ sand, trace gravel, occ. sand and topsoil 1150142 o 1
i pockets bo i
i (FiLl) 176.24}— ]
" 0.91 .
[ 2|33 |32] 176 & N
L 50 i
A 3 | ool42 © ]
L, | ]
- Hard to very siiff, brown SILTY CLAY, 175 ]
B some sand, trace gravel, fissured Bl 3
i (TILL) 4150147 o ]
| DO i
L || N
[ 50 174 h
[ 5 loo|22 o 1
- 173.49] | 3
1 xls 3.66 Borehole dry during R
i ol ] drilling on August 29, ]
B 2|2 . 2001 ]
N MES 8 |po| 17 O 3
i e 173 ]
i 2|2 | 1
| i ]
B 7 DO 13 lo) 1
L 5 - ]
i 172 1
[ Very stiff to stiff, grey SILTY CLAY, ]
. 5 some sand, trace gravel ( TILL ) ]
[ | 171 ]
| 50 i
3 8 |po| @ a i
-7 ® + 1
B 170 h
i ® + i
- 50 1
1 4 9 ool 8 0 ]
| 8 4] 169.07! —
5 END OF BOREHOLE 8.08 ]
I ]
C ]
DEPTH SCALE LOGGED: C.C.
1:50 CHECKED: m



ZBush
Text Box
(Golder Report No. 011-4205)


PROJECT: 011-4205 RECORD OF BOREHOLE 2 SHEET 1 OF 1

-17-01 DATA INPUT: Tony mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: AUGUST 28, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cmis O

2,1 £ = z iz INSTALLATION

(SRR AR e} El & 20 40 80 80 10° 10° 10°  10° 3 AND

2E] 2 g leaev lGlwls] = ! ! . : y ! . . =y GROUNDWATER

Fal e DESCRIPTION < ‘Ja|c|a| & |SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT g= GBSERVATIONS

a1 2 % oerml 3| & % o | CukPa remV.® U- O W 22

o o 4 z 9 Wp - W 3

Fi = (m) @
0 25 50 75 100 10 20 30 40
- o PAVEMENT SURFACE 17845 (Golder Report No. 011-4205) -
- ASPHALT . 7
i i i 0.18 h
- ga(;I:CRETE with steel wire mesh at { 17807 -
- 0.38 178 ]
| Firm, black clayey TOPSOIL 115317 o] ]
B 177.61 E
- 0.84] E
- i
- 2 |39 o .
[ Stiff to very stiff, mottled brown and grey ]
L SILTY CLAY, some sand, trace gravel, — / ]
| ; i h 177 ]
fissured, occ. silt pockets, intrusions - /

3 (TILL) s k
[ 3 16 1
i bo © Backfill Material i
E 176.47 h
- 1.98 / ]
F o | B s 170 o ]
B || fivd ) -
- s Septembery .:
i | 13, 2001 R
B Hard to very sitiff, brown SILTY CLAY, R
B some sand, trace gravel { TILL ) 500|537 D ]
i || 175 ]
| wls ]
B His | ]
L . g 2 50 R
- s g 6 |pol 18 e} i
L g 6' -
- 212 174.06 ]
i A 439 174 ]
i e 7|39 |14 o ]
i . i
- 5 iPd s ]
[ Stiff, grey SILTY CLAY, trace gravel ]
[ (TILL) 173 i
X Bentonite Seal ]
TN _
A 172.43| . | s0 © ]
1 =18 12 T
| DO 4
[ 6.32 172 o ]
[ Compact, grey SILTY FINE SAND, trace Aug"sztozos; ]
[ gravel ] Backfill Material ]
- 7 il 17138 7
| 7.10 |
B Siff, grey SILTY CLAY, some sand, 171 -
B trace gravel — T
[ {TiLL) T
[ 913319 o} ]
- 8 170.37 ]
B END OF BOREHOLE 8.08 3
K Water seepage into 7]
3 borehole encountered |
5 at about elevation 172.0 |
L m. during drilling on -
B August 28, 2001 1
L o ]
[ Water level in standpipe ]
- at elevation 175.7 m. on
3 September 13, 2001 ]
b ]

LDN_BHS 011-4205.GPJ GLDR_CAN.GDT 9

DEPTH SCALE

LOGGED: Zi
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 011-4205)


PROJECT: 011-4226 RECORD OF BOREHOLE 1 SHEET 1 OF 1

-17-01 DATA INPUT: Tony Mastroianni

LON_BHS 011-4226.GPJ GLDR_CAN.GDT 10-

LOCATION: SEE LOCATION PLAN BORING DATE: October 10, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140lb; DROP, 30in
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u § SOIL PROFILE SAMPLES . RESISTANCE, BLOWS/ft k k, cm/s I 29 INSTALLATION
< <=
2k E § o = ,c—_) 20 40 60 80 19” 19’5 1?" 19‘3 &5 AND
£l B 1]
Eidl e DESCRIPTION < | Bev. é B1€] Z [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT &= ggggs\?'mgﬁg
& £ Zloermr] 2| 2 10] & Cu, psf remV.® U- O W w i gg
s
219 El o |=] |® y
[ 400 800 1200 1600, 10 20 30 40
o |} eRouND sureace ees (Golder Report No. 011-4226) 1
Black clayey TOPSOIL o “Note: This Drawing has been i
14 Reduced and isin Imperial Units’ ]
— ¢] v
Loose brown, SILTY SAND, some clay, o - _
trace gravel 2 |po| ® © October 12,
2001 ]
601.8
5 45] | Backfill Material ]
o
Very stiff, mottled brown and grey 3 |poj2? o i
SILTY CLAY, some sand, trace gravel, || 600
some silt pockets and fissures ( TILL ) i
A 5983
I 8.0
%l I
10 g E 5 _— .
ME 4 |50l42 ¢] )
2|3 /f || 595 Bentonite Seal
ole ]
& Very stiff to hard, brown SILTY CLAY, 1
some sand, frace gravel, some oxidation -
and fissures ( TILL )
i
4
15 = Backfill Material
>
‘/ 5 lpo|19 o
A 590
] 589.3
/r 17.0]
Stiff, grey SILTY CLAY, some sand, 5. 1
trace gravel ( TILL ) P
2 g ||
5 | 6|2 @ o
{1 5848 585
END OF BOREHOLE 21.5 )
Borehole dry during
drilling on October 10,
2001
25 -
Water level in standpipe
at elevation 603.7 ft. on
October 12, 2001
30 =
35 .
[l
DEPTH SCALE l LOGGED: &S
. 3 .
1 inch fo 5 feet ASsociates CHECKED:



ZBush
Text Box
(Golder Report No. 011-4226) “Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4226

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 2

BORING DATE: October 10, 2001

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140lb; DROP, 30in

-17-01 DATA INPUT: Tony Mastroianni

LDN_BHS 011-4226.GPJ GLDR_CAN.GDT 10.

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
; g _ z RESISTANCE, BLOWS/ft k, em/s I ::,(2—9 INSTALLATION
O | w ] = 20 40 60 80 10°  10° 10 10° 37 AND
o | 2 2 Elulsl & 1 1 L ! L ! L L 2 GROUNDWATER
3l I DESCRIPTION < | B 0o |8 2] & |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT &5 OBSERVATIONS
I z Y loertH] 3 b g @ Cu, psf remV.® U-O Wi w Wi g‘jn
© 13 El o |=| |® ot © !
2] 400 800 1200 1600 10 20 30 40
[, GROUND SURFACE . o062 (Golder Report No. 011-4226)
P, - i . .
Black clayey TOPSOIL ey “ Note: This Drawing has been N
T 1(As
; 12 . . .
il Reduced and isin Imperial Units’
to A ||
) 1 2 |2 i18 o
Very stiff, mottled brown and grey, P bo
SILTY CLAY, some sand, trace gravel, G —
oce. silt seams )
- (TILL ) % | ||
v 312 118 o
) DO 600
VA 5902
! /r 70] __|
2 .
< 4 |po| 27 o Borehole dry during
drilling on October 10,
1 2001
14
- 10 ]G [S] Very stiff to hard, brown and grey |
2|5 SILTY CLAY, some sand, occ. gravel, o
&l o] occ. fissures 5 |po|45 ©
2|3l () | 595
O|»
a
62|31 o
592.2
14.0
L 5 ||
o
7 15 o}
DO
|| 590
Very stiff to stiff, grey SILTY CLAY,
some sand, trace gravel ( TiLL )
- 20 . —
/ »
o 8 11 O
s DO
/] 5847 585
END OF BOREHOLE 215
- 25
]
- 35
DEPTH SCALE G l] LOGGED: JS.
- r K3 .
1 inch to 5 feet ASsociates CHECKED:



ZBush
Text Box
(Golder Report No. 011-4226) “Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4226

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 3

BORING DATE: October 10, 2001

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 140ib; DROP, 30in

-17-01 DATA INPUT: Tony Mastroianni

LDN_BHS 011-4226.GPJ GLDR_CAN.GDT 10

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
; ?_: — z RESISTANCE, BLOWSH/ft K, cm/s ]: 22 INSTALLATION
nly 9 @ el £ 20 4 80 80 100 19° 10t 10° 5h AND
sl < 2w
3 DESCRIPTION 5 | Eev. é 2] 2 |SsHEaRSTRENGTH natv. + Q- @ WATER CONTENT PERCENT &t gggggmfgﬁg
] g 2 loertr] 3 | & 1 o Cu, psf remV.® U-O W w Wi 2%
218 El @ |=] |® ot © !
2] 400 800 1200 1600 10 20 30 40
L o GROUND SURFACE % (Golder Report No. 011-4226)
S : . . o)
Black clayey TOPSOIL a:? + L] | Note: This Drawing has been
605.3 - .. . .
M 16 Reduced and isin Imperial Units”
] 2 | Z |42 o
Hard, mottled brown and grey, -
SILTY CLAY, some sand, trace gravel, ,g - |
occ. silt pockets ( TILL ) \/T
| 5 ||
7/ ] 6004
Vi 600
.'OA 4 g;) 31 e} Borehole dry during
A drilling on October 10,
iy 1 2001
& | s ] Very stiff to hard, brown SILTY CLAY, 5
- 10}8 || some sand, trace gravel, occ. silt 3/ | ]
; S pockets and sand partings, fissured [l 5 g; 49 o
18] (TL)
5|3 —
I _ 595
. = -
Ve 6|22 )
/] 5929
‘/f 14.0
- 15 |
-0
o
Vo 7 17
{; , z o
590
Very stiff, grey SILTY CLAY, some sand, k
trace gravel, occ. silt or sand layer i
(TILL)
- 2 £ |
s 8 12|15 o
1 5854
END OF BOREHOLE 21.5
- 25
- 30
- 35
DEPTH SCALE G 11 r LOGGED: J.S.
1 inch fo 5 feet Associates CHECKED: Oot



ZBush
Text Box
(Golder Report No. 011-4226) “Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4226 RECORD OF BOREHOLE 4 SHEET 1 OF 1

-17-01 DATA INPUT: Tony Mastroianni

LDN_BHS 011-4226.GPJ GLDR_CAN.GDT 10.

LOCATION: SEE LOCATION PLAN BORING DATE: October 11, 2001 DATUM: GEODETIC
SAMPLER HAMMER, 140lb; DROP, 30in PENETRATION TEST HAMMER, 140lb; DROP, 30in
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y § SOIL PROFILE SAMPLES - | RESISTANCE, BLOWS/it K K, cmis :[ 29 INSTALLATION
zZ
éﬁ g § « & o 20 40 60 80 100 00 10t 10° P47 AND
) < hg 11} R
Eil o DESCRIPTION < |EEVAE |8 |2] & |SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT &t g:ggg\?xyrgﬁs
a = >4 H o] = Cu, psf remV.® U-O ]
& Z Zloeru]3 |2 (2] & u, ps Wp bWy <9
© 19 El o |=] |® e
2] 400 800 1200 1600 10 20 30 40
0 GROUND SURFACE T (Golder Report No. 011-4226)
3 : . i le)
Black clayey TOPSOIL 4 sodl | | |" Note: This Drawing has been
M Reduced and isin Imperial Units’
R
: g 2|2 |26
Very siiff, mottled brown and grey 14" Do
SILTY CLAY to CLAYEY SILT, some
sand, trace gravel, occ. silt seams or % 3 las]| -
s pockets ( TILL ) -
I »
45|18 o
7o | eoool |
T 600
M 7.0
o p Borehole dry during
V| drilling on October 11,
) N 2001
- 140
wl=s bl
10 1| Hard, brown SILTY CLAY, some sand, || - 1
=1 2] trace gravel, fissured | 5 02; 58 o
g3l () 1
[+ 3 [ |
o 595
593.0
14.0
15 —
>
6 | 50|27 o
590
Very stiff, grey, SILTY CLAY, some
sand, trace gravel { TILL }
20 -~
k 7 12|18 o
585.5
END OF BOREHOLE 215
25
30
35
DEPTH SCALE LOGGED: J.S.

1 inch to 5 feet

CHECKED: Q{



ZBush
Text Box
(Golder Report No. 011-4226) “Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4226

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 5

BORING DATE: October 10, 2001

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 140lb; DROP, 30in

-17-01 DATA INPUT: Tony Mastroianni

- 25

- 30

|~ 35

END OF BOREHOLE

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY
o SOIL PROFILE SAMPLES :
L::;’j g — z RESISTANCE, BLOWS/ft \ K, cni's I e INSTALLATION
O | o =t 20 40 60 80 10°  10°  10¢  10° zZi AND
2wl = a Elulgl = ' L ' ' L ' : ' 2 GROUNDWATER
P I DESCRIPTION < |BEV-Ja |8 | 2] & | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT - ORSERVATIONS
& £ Y foeptH % s 9 @ Cu, psf remV.® U-O W W Wi 9(%
| e |
Sl ] El w || |® P
2] 400 800 1200 1600 10 20 30 40
- GROUND SURFACE o (Golder Report No. 011-4226)
0.0|
3 . . .
Black clayey TOPSOIL %] e, “Note: This Drawing has been ©
| 2, 20 1 |as . . .
M 74 Reduced and isin Imperial Units’ 5
- ||
‘. 2|&| 8 o)
Stiff to very stiff, mottied brown and grey [ 4" e
SILTY CLAY, some sand, trace gravel,
I occ. silt or sand pockets 4 /f -
(TILL) - s 1228 o
rd Do
[ | 600
599.1
75 )
4 go 37 o) Borehole dry during
drilling on October 10,
| 2001
&
R E ||
|6 5 (2 |47 O
gia Hard, brown SILTY CLAY, some sand, Do
2o trace gravel, fissures, some silt pockets | 505
e1°l (my
% 6 |go{30 o
] 5916
- ' /r 15.0 }
& 712113 o
I — 590
Stiff, grey SILTY CLAY, some sand,
trace gravel ( TILL }
. 20 ||
Vo 8 |2 1 o]
M 58541
215

LDN_BHS 011-4226.GPJ GLDR_CAN.GDT 10.

DEPTH SCALE

1inch to 5 feet

FGolde
Associgtes

LOGGED: J.S.
crecken: ()



ZBush
Text Box
(Golder Report No. 011-4226) “Note: This Drawing has been Reduced and is in Imperial Units”


-17-01 DATA INPUT: Tony Mastroianni

PROJECT: 011-4226

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 6

BORING DATE: October 11, 2001

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140lb; DROP, 30in

- 25

30

- 35

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | O SOIL PROFILE SAMPLES RESISTANCE, BLOWS/t K Kk, cmis Lo
< £ pan 3 2z INSTALLATION
iy 9 x z| £ 20 40 60 80 1<|)'6 1?'5 0t a0 5h AND
a @ 12411
Edl e DESCRIPTION < | ELEV. é 82| & [sHearsTrRenGTH natv. + Q- @ WATER CONTENT PERCENT - g’;ggg\?ﬂgsg
8 Z Y loere] 312 (1G] & Cu, psf remV.§ U- O w 2%
] a 4 @ |2 @ Wp —o—wi
2 400 800 1200 1600 10 20 30 40
- GROUND SURFACE o (Golder Report No. 011-4226)
A - . .
Black clayey TOPSOIL o1 conal “ Note: This Drawing has been P
B 11 As| - .. . .
‘i/r Reduced and isin Imperial Units” |
O. / | ViV
'd »
5 4 2 |24 o
Siff to very stiff moitled brown and grey ok .
SILTY CLAY, some sand, trace gravel, /r
— some siit and sand pockets, fissures 3 =
(TILL) A >
3 |50]20 o)
-. 600
‘1] 599.2
s 8.0 Borehole dry during
- drilting on October 11,
2001
b
i E E -
= &} Hard brown SILTY CLAY, some sand, 4 DZ; 43 o
ug-l 3 trace gravei, fissures
S|o (TILL) 1
585
Yo} 5932
M 14.0
- 15 —
a :
| B R AT o
590
Stiff to very stiff, grey SILTY CLAY, I
some sand, trace gravel { TILL ) ‘-
- 20 ——
|/ >
6 |50l 12 o
/) 5857
END OF BOREHOLE 215

LDN_BHS 011-4226.GPJ GLDR_CAN.GDT 10

DEPTH SCALE

1 inch to 5 feet

=Golder
Associates

LOGGED: J.S.

CHECKED: a}‘



ZBush
Text Box
(Golder Report No. 011-4226)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4276

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 1

BORING DATE: NOVEMBER 21, 2001

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140lb; DROP, 30in

DYNAMIC PENETRATION

-3-02 DATA INPUT: Tony Mastroianni

END OF BOREHOLE

- 30

- 35

o SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
; g - z RESISTANCE, BLOWS/ft K, cmis 2 (ZD INSTALLATION
o | £ g i 5| & 1 éé eRouﬁgevATER
3 I DESCRIPTION < | § g1g § | SHEARSTRENGTH natV. + WATER CONTENT PERCENT E';, OBSERVATIONS
a 2 2 loerH|3 | & |8] & W 2
u g = 2 # wpb——oW—wi 3
o 5l ® 10 2
L GROUND SURFACE o (Golder Report No. 011-4276)
S . n . H N
Biack clayey TOPSOIL L% | | Note: This Drawing has been
.. . .
Fon] s7az Reduced and isin Imperial Units
M 2.0
A 2
Q Do g
Stiff, mottied brown and grey 4. U
SILTY CLAY, some sand, trace gravel, 1 /A
- 5 occ. silt pockets and fissures ( TILL ) 4
; 2 d
1 Do
Al ses.7
T 6.5
K Do
Very stiff, brown SILTY CLAY, some ’é }
- 10 sand, trace grave!, fissured { TILL )
2 o
DO
& = Jo. | 6627 Borehole dry during
§ “,;’J T > 125 ” drilling on November
Zia z o 21, 2001
wis L
210 9
ol B
a 9]
- A
- 15 ﬁ
. A' 2"
/f Do 9
Stiff, grey SILTY CLAY, some sand,
L trace gravel ( TILL )
>
Do o
- 25
o
Do O
548.7
265

LDN_BHS 011-4276.GPJ GLDR_CAN.GDT 1

DEPTH SCALE
1 inch to 5 feet

LOGGED: C.C.
CHECKED:



ZBush
Text Box
(Golder Report No. 011-4276)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4276
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140Ib; DROP, 30in

RECORD OF BOREHOLE 2

BORING DATE: NOVEMBER 22, 2001

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140ib; DROP, 30in

-02 DATA INPUT: Tony Mastroianni

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w § SOIL PROFILE SAMPLES = RESISTANCE, BLOWS/ft K k, cm/s I a % INSTALLATION
4 =
3 E § o & ,9 20 40 60 80 1c|)"* 1?'5 1?" 1([)'3 &% AND
£ < =
£l o DESCRIPTION < |2evd i@ 18] T [SrearstRenGTn natv. & Q- @[  WATERCONTENTPERGENT |55 |  GaccrvATiONs
& 4 2 Joertu| 3 1 & ] @ Cu, psf remV.® U-O Wo w Wi Q(‘Sn
@ 18 gl ® | |® ' © !
2] 400 800 1200 1600 10 20 30 40
L o GROUND SURFACE A W (Golder Report No. 011-4276) .
2 . “ ' . .
Black clayey TOPSOIL i% + Lxs| .| Note: This Drawing ha_s been_ 1 o _
2] 5731 Reduced and isin Imperial Units o B
j/r 20] |
. . 1 2% > T
Firm to very siiff, moitled brown and grey L} |
SILTY CLAY, some sand, trace gravel, - | .
occ. silt and sand pockets, topsoil 16
- 5 intrusions ( TILL ) - 1 570 —
>
| 3 |50l 20 O ]
" 5686
M 8.5 1
o [
2" E
' 4150126 O
Very stiff, brown SILTY CLAY, some 4 - .
sand, trace gravel, occ. fissures, silt =
L. 10 pockets || =
(TiLL) - > 565
/] 5 {po| 2 o ]
= Vo | s626 Borehole dry during
gl — 125 drilling on November
(o /1 2 22, 2001 7
wl3 .
20 3 | 4
ola '
a q.
- 15 14 = 560 .
2 >2000]
7 1do| 8 o A
(] + ]
@© + -1
Very stiff to stiff, grey SILTY CLAY,
I some sand, trace gravel { TILL } | | 555 -
o
8 (b0l 6 O ]
@ + 4
o + .
- 1 550 -
o
9 5ol 10 o] .
548.6
END OF BOREHOLE 285 J
L % ]
L 35 -
[
DEPTH SCALE LOGGED:

LDN_BHS 011-4276.GPJ GLDR_CAN.GDT 1-3.

1inch to 5 feet

CHECKED:

g



ZBush
Text Box
(Golder Report No. 011-4276)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 011-4276

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140lb; DROP, 30in

RECORD OF BOREHOLE 3

BORING DATE: NOVEMBER 22, 2001

PENETRATION TEST HAMMER,

SHEET 1 OF 1
DATUM: GEODETIC
140lb; DROP, 30in

DEPTH SCALE

ELEVATION

DYNAMIC PENETRATION
RESISTANCE, BLOWS/ft

2|0 4'0 6[0 8(0

HYDRAULIC CONDUCTIVITY,

SHEAR STRENGTH natV. + Q- @
Cu, psf remV.® U- O

400 800 1200 1600

WATER CONTENT PERCENT
Wp oW

32 INSTALLATION
g5 AND

EY|  GROUNDWATER
S| ossErvaTions
<3

y Mastroianni

570

665

560

555

550

(Golder Report No. 011-4276)
“Note: This Drawing has been
Reduced and isin Imperial Units’

>2000
>2000%
© +
oF
@
-]

Backfill Materia!

Bentonite Seal

MTRTRTITRTRT IR

N\

Backiill Material

N

%

/
.
.
2
.
.
.
/
.
/
/
?
g
.
/
/
é
7
/
/
/
é
%

Barehole dry during
drilling on November
22, 2001

LDN_BHS 011-4276.GPJ GLOR_CAN.GDT 1-3-02 DATA INPUT: Ton:

1 inch to 5 feet

8 SOIL PROFILE SAMPLES
€I
= =
il g 4 £
w o o lclnl w | &9
[ I DESCRIPTION = 2lais
4 < 3le 9
Ie) 14 z i)
& %
o GROUND SURFACE
X
Black clayey TOPSOIL "
M AS| -
oA
Soft to very stiff, mottled brown and grey 5 y 2" | 4
SILTY CLAY, some sand, trace gravel, |2 o
occ. silt and sand pockets, fissured c-
(TILL) ]
WAl o
po|®
1 A
BT
e >
@ pol18
Stiff to very stiff, brown SILTY CLAY, pd
some sand, trace gravel, fissured o
10 (TILL) J /f
G Fa
/ DO 14
5 i
ol@m g
D= (s
L S 2" | 44
x|a K [3%¢)
wl5 .
2|0 Sj
o|® <
[:% 4 A
15 /r
o
& po| 7
Stiff, grey SILTY CLAY, some sand, t%/
trace gravel ( TILL } Jj
20 1
A >
£ po| &
25 /
. 2"
A 8
. DO
4
END OF BOREHOLE
30
35
DEPTH SCALE

LOGGED: CG.?A’
CHECKED:



ZBush
Text Box
(Golder Report No. 011-4276)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 021-4035
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: APRIL 9, 2002

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

SHEET 1 OF 1

DATUM: GEODETIC

-10-02 DATA INPUT: Tony Mastroianni

L B B At S O B B B B B e s ottt Bt B Sttt B

END OF BOREHOLE

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
g 8 SOIL PROFILE SAMPLES ~ | RESISTANCE, BLOWS/0.3m L K, cm/s I Lo INSTALLATION
< [ <Z
gélg ) < |& g 20 40 60 80 100 100 10t 10° zZE AND
a ] =] =
Eu| g DESCRIPTION < [EEY- & |8 G| & [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F GROUNDWATER
o= | = [ > Zz(eglig]l & Cu, kPa remV. @ U- O oo OBSERVATIONS
8= | & A S HEH B : ® w W wo <3
e
8 el'm |Z| |3 o
2] 20 40 60 80 10 20 30 40
o GROUND SURFACE | 18300 (Golder Report No. 021-4035)
Black clayey topsoil, mixed with gravel 2: 000 e
(FILL) q 183.65
Sg 0.30] 1 |as| -
Stiff, brown silty clay, some sand, trace :E o
gravel, occ. topsoil pockets . :; ||
(FILL) 4 O
.
1 q 18280| 2 | 32| 12| 183
5 1.07] e}
Stiff, black clayey TOPSOIL Hl\,";
%) 182.43
! T 152
Stiff, mottled brown and grey d1 50
SILTY CLAY, some sand, trace gravel S 3lpo|®
(TILL) ] 181.98 182
2 T H 198
xl=s g8
< ‘AN 50 Backiill Material
P g ﬁ 4 (52126 o
813| Very stiff, brown SILTY CLAY, some ||
e sand, trace gravel, numerous silt/ sand
3 pockets ( TILL ) . || 181
5|33]26 Ie
|| A7
/1] 180.30 B
1 °H 366
4 50 180
6 |gol22 b
Very stiff, grey SILTY CLAY, some sand, |
trace gravel ( TILL )
50
ﬂ/ 7 | ool 16
5 -4 178.93 179

Water level in borehole
at about elevation 180.5
m. approximately 2 hrs.
after completion of
drilling on April 9, 2002

Water level in standpipe
at about elevation 183.1
m. on April 23, 2002

N N TS WU VO 00 VA VN YO UV U A OO T TN Y 1P PO VO O O N W T T OO N U SN T O T Y S Y T GO W TN OO YOUN PR Y OO O WO TN TN YOUS WOOYTOOY TN JUNY O YOO TN TN Y WO T Y Y N A Y WY TN T TG OO YOO DA AU VU0 O U0 SO NG VAN YOO B A 0N O WO 100 OO MO U0 A OO0 T |

LDN_BHS 021-4035.GPJ GLDR_CAN.GDT 6.

DEPTH SCALE
1:50

Golder
Associates

LOGGED: CG.
CHECKED: -



ZBush
Text Box
(Golder Report No. 021-4035)


PROJECT: 021-4035
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: APRIL 9, 2002

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

-10-02 DATA INPUT: Tony Mastroianni

LDN_BHS 021-4035.GPJ GLDR_CAN.GDT 6.

" a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
[} RESISTANCE, BLOWS/0.3m k, cm/s S0
20l E P Z 2z INSTALLATION
S | Q sl = 20 40 60 80 10°  10° 10" 10° =3 AND
2Elz  |eey |B|w|s| € SHEARSTRENGTH maiv T o @ ' ' ’ ' 28]  erouNDWATER
=] < ‘jola |l @ HEAR STRENGTH natV. + Q- WATER CONTENT PERCENT ar
&= 5 DESCRIPTION ZloermrfS |2 (2] & Cu, kPa remV.® U-O A OBSERVATIONS
e 8 El m |2 =t wWpb——oW— gw <9
0 o 20 40 60 80 10 20 30 40
L GROUND SURFACE 184.07 (Golder Report No. 021-4035) _
- Granulated recycled asphalt and 18%3(7) 184 i
I concrefe (FH 1 ) 5% Y h
- ‘.‘.“- - -
L XK 1 |AS]| - O R
i S 1
B Very stiff, brown, silty clay, some sand,  pg b
[ trace gravel, occ. topsoil pockets oteted | T
[ (FILL) R 1
i S 50 ]
- oo 2 |50\ 20} 483 o ]
(XX -
[ %3] 182.85 ]
[ X 122 E
[ Black clayey TOPSOIL ] 18254 ]
B W 152 -
| Stiff, mottied brown and grey /. 50 i
i SILTY CLAY, some sand, frace gravel, [ 3 |po} ® o Ava i
3 occ. sand pockets ( TILL ) N 182.00 Water E
. 41 i
| / 1.98 182 Seepage i
| xls - Water seepage into E
i = ] borehole encountered
[ 22 50 at about elevation 182.3
[ 513 4 |po|34 e] m. during drilling on i
- 2|3 Hard, brown SILTY CLAY, some sand, | April 9, 2002 .
<)
[ &[] trace gravel { TILL ) h
. 2 ]
| | 181 E
[ 539 |42 o) ]
[ 180.56 ]
[ 351 ]
i 6 ipo|28] 180 Q ]
[ Very stiff, grey SILTY CLAY, some sand, | i
| trace gravel ( TILL ) 3
- 7 | 50|23 o 1
- Yo ) 179.04 ]
i END OF BOREHOLE 5.03 i
I ]
I ]
S _
[ 5 ]
C ]
DEPTH SCALE LOGGED: C.C.
1:50 CHECKED: Q\



ZBush
Text Box
(Golder Report No. 021-4035)


PROJECT: 031-140094

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 9

BORING DATE: MAY 14, 2003

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140ib; DROP, 30in

y Mastroianni

LDN_BHS 031-140094.GPJ GLDR_CAN.GDT 6/3/03 DATA INPUT: Ton:

NE e I P N R I
2 ’:E = 5 ’ ’ 2 P4 INSTALLATION
S Q 6 -5 -a 3 Zi~
QE 2 g w5l 2 2 4'0 %@ i 7 1 17 17 24 GROU:I'SSVATER
3 DESCRIPTION < |2 la |8 | 2] & |[SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 551 osERvATIONS
o z Z loermnl S (& ol = Cu, psf remV.® U- O W w wi 22}
s
° g gl @ 12| |2 P -
Z] 400 800 1200 1600 10 20 30 40
L PAVENIENT SURFACE 5040 (Golder Report No. 031-140094)
w4 . .
Granular base (FI 1 ) 0.3 “Note: This Drawing has been
1 |As| - . . . le}
Reduced and isin Imperial Units’
Firm, brown, silty clay, some sand, trace ||
gravel, some topsoil { FILL ) .
25| 5 o
] 589.5 590
- ¥ 45| |
Firm, mottled brown and grey, o
SILTY CLAY, some sand, trace gravel |- 3 1po| 7 o
(TiLL) ) -
g = T 70| |
w Al
2|5 ”
ME X 4 155]20 e
% g’ Very siiff to hard, brown, SILTY CLAYto [ .| — 585
d CLAYEY SILT, some sand, trace grave!, [| 2
- occ. siit pockets ( TILL } | |
>
IM 5 50|35 e}
" s825
j/f 15
Iy . ¢] v
AN 6 rfo 26 o) -
Very stiff, brown to grey, SILTY CLAY, P | 580 Water seepage into
some sand, trace gravel ( TILL ) /é borehole encountered
- at about elevation 581.0
- 15 5 1 ft. during drilling on May -
i, >
17 712 |47 o 14,2003
"] 5775
END OF BOREHOLE 16.5
- 20
- 25
L 30
- 35
DEPTH SCALE LOGGED: S.P.
1inchto 5 feet CHECKED:



ZBush
Text Box
(Golder Report No. 031-140094)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 031-140094 RECORD OF BOREHOLE 10 SHEET 1 OF 1

y Mastroianni

LDN_BHS 031-140094.GPJ GLDR_CAN.GDT 6/3/03 DATA INPUT: Ton:

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 14, 2003 DATUM: GEODETIC
SAMPLER HAMMER, 140lb; DROP, 30in PENETRATION TEST HAMMER, 140lb; DRCP, 30in
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/ft k k, cm/s 0
2 ':E = S 4 INSTALLATION
gnly o o | & 20 4 8o 80 L A 55 AND
= < g 11}
grl e DESCRIPTION < | BBV 8 82| & [srEarsTRENGTH natv. + a- @ WATER CONTENT PERCENT - g@?:ﬁ%‘gﬁg
& z 'é DEPTH % = ol & Cu, psf remV.® U-O W w wi Qg
o Q e ) z @ pt © 1 3
o (2} 400 800 1200 1600 10 20 30 40
., PAVEMENT SURFACE 5040 (Golder Report No. 031-140094)
NASPHAI T ¥ e . . X
Granular hase (FILL) 0% “Note: This Drawing has been
as| - .. . .
! Reduced and isin Imperial Units’  ©
Firm, mottled brown and grey, silty clay —
mixed with topsoi, some sand, trace o
gravel ( FILL ) 2 |po| © o
— 590
589.0
" ° A o]
Firm, mottled brown and grey, ay 3(Z1les 0
SILTY CLAY, some sand, trace gravel YA Do o
(TiLL) PN serol
53 DA 7o A
=a % 4 So 22 e} Water seepage into
'§’ 3 5 | 585 borehole encountered
o(a " A B at about elevation 586.5
4 Very stiff to hard, brown, SILTY CLAY, [ /g . ft. during drilling on May
- 10 some sand, trace grave!, occ. silt g8 - .
. 14, 2003
pockets ( TILL ) 4 2
] 5 | 50]30 o]
) / 581.5
s 125
! 62 |22 e}
DO
. | — 580
Very stiff, grey, SILTY CLAY, some N
L 45 sand, trace gravel ( TILL ) Vd |
N 2‘.
M 71518 o
Y i} 5775
END OF BOREHOLE 18.5
- 20
- 25
- 30
- 35
DEPTH SCALE LOGGED: SP.
‘ FGolder
1 inch to 5 feet JASsociates CHECKED:



ZBush
Text Box
(Golder Report No. 031-140094)
“Note: This Drawing has been Reduced and is in Imperial Units”


PROJECT: 031-140318
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 113

BORING DATE: DECEMBER 1, 2003

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES ~ | RESISTANCE, BLOWSI0.3m S K, cmis I L0 INSTALLATION

< Y <z

] g g § « gl 20 40 60 80 19‘5 10 10* 107 &5 AND

T < 1 I I ! ~ul

Eul e DESCRIPTION < | BBV 8 | & |G| & [SHEARSTRENGTH natv. + Q- @]  WATER CONTENT PERCENT |5+ R o TER

a4z =2 A o EAR R o Cu, kPa remV.® U- O W aa

° g El m |% 9 wp ———oW— wi <<

(2] o 20 40 60 80 10 20 30 40
T T 1 T T T

B GROUND SURFACE 175.83|
- e 0,60 (Golder Report No. 031-140318) ]
[ Black, clayey topsoil  FILL ) 1 |as| - 9 i
[ 175.22 i
[ 0.61 ]
[ Stiff dark brown silty clay, occasional 175 )
I pockets of topsoil ( FILL ) 2 Sg 13 ]
[ 174.69) 1
- 114} o) R
[ , ) o ]
| Stiff to very stiff, mottied brown and grey, 174 i
- 2 SILTY CLAY, some sand, trace gravel, |
- fissured (TILL ) E
[ o) ]
i 173 ]
I i
i o) ]
[ Hard to very stiff, brown, SILTY CLAY, ]
- x| s| Some sand, trace gravel, fissured Borehole dry during N
3 § E (TiLL) 172 drilling on December 1, |
A E{ 1 ° 2003 N
B x|3 i
L b3 g R
. R ]
- 171 o ]
I || ]
i 170 ]
I N
s Stiff to very stiff, grey, SILTY CLAY, g |50 49 o ]
- some sand, trace gravel ( TILL ) 0o §
. 169 ]
- 7 >96+ =
[ >96+ ]
i i 9% ol 168 S 1
- ® L) 18775 h
i END OF BOREHOLE 8.08
[ 5 ]
L 0 ]

LON_BHS 031-140318.GPJ GLDR_CAN.GDT 2/10/04 DATA INPUT: Ton;

DEPTH SCALE
1:50

FGolder
Ass%ci tes

LOGGED: C.C
CHECKED: (M



ZBush
Text Box
(Golder Report No. 031-140318)


PROJECT: 031-140318 RECORD OF BOREHOLE 114 SHEET 1 OF 1

y Mastroianni

LDN_BHS 031-140318.GPJ GLDR_CAN.GDT 2/13/04 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: DECEMBER 1, 2003 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m q K, emfs Lo
2,1 Z = z . 2z INSTALLATION
Ow | w s} gl 2 20 40 60 80 0% 10°  10* 10° 3 AND
zh <E9 A ERAFINE 2 I'SHeARSTRENGTH tV +I a-@ WATER C(IJNTENT'PERCE;\IT ’%'@ GROUNDWATER
Fy DESCRIPTION < 12|aia] @ natV. - g
55| 2 £ loerm|S|E|Z]| & |Curee emv.® U-Of W i 8¢ OBSERVATIONS
e 19 el 2| |3 pt S ! =
- 2] o 20 40 60 80 10 20 30 40
lj I I 1 I J 1
GROUND SURFACE 175.37:
o L7 000 (Golder Report No. 031-140318) .
i o 1
B Black, clayey TOPSOIL b 1 las| -} 175 ]
i o, ]
- 5:‘_1\ 174.61 :
A A 078 ]
— - 2 5ol a
[ Y R
[ Siiff to very stiff, mottled brown and grey, SQ’ 174 1
L SILTY CLAY, some sand, trace grave! 2 || N
B (TILL) b E
= ] 50 -
3 '/ 315022 o ]
C L ]
| 173 ]
| o 4
3 Hard to very stiff, brown, SILTY CLAY B
i some sand, trace grave!, fissured ]
i (TILL) E
I i
. o) ]
L 172 i
| ols Borehole dry during 1
B B drilling on December 1, ]
N F1G 2003 ]
H o ]
B xl3d n
Wiy
- 2|3 -
i 512 i
i |z 171 .
I 7|58 o) 1
5 | | N
[ Very stiff to firm, grey, SILTY CLAY, ]
- some sand, trace gravel { TILL ) 170 ]
B @ + ]
5 ) + ]
I .
5 Y | 50 ]
i i 8 ool 1] 169 o) ]
-7 168.27 .
i 7.10) A
I 168 3
1 Compact, grey, SILTY FINE SAND, || ]
- trace gravel, occ. clay pockets g
| 50 ]
| 9 |3o]21 [e] ]
- 8 4] 167.28 ]
i END OF BOREHOLE 8.08) i
I .
I N
DEPTH SCALE G Ider LOGGED: C.C
1:50 JAssociat CHECKED:G M
CL S



ZBush
Text Box
(Golder Report No. 031-140318)


PROJECT: 031-140333 RECORD OF BOREHOLE 1 SHEET 1 OF 1

LOCATION: SEE LOCATION PLAN BORING DATE: DECEMBER 16, 2003 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w |8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/03m k. cms L0
= - = z . 22 INSTALLATION
qu|y 9 o &l E 20 40 60 80 19*’ 19" 1* 10° 55 AND
Th L leey |diw|e] S =4 GROUNDWATER
ol o Jaolt o | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5k
52| 2 DESCRIPTION S e HEE 2 |cukra remV.® U- O 89 OBSERVATIONS
6 |s £l m |2 8 wph——oW 1w =<
2 o 20 40 60 80 10 20 30 40
0 GROUND SURFACE 175.11 (Golder Report No. 031-140333)
Grey/ brown, granular base ( FILL ) 0.00 175 -
p . o018
! b2, 1 |as| - o
: Black, clayey TOPSOIL %,
: 5] 17435
‘M 0.76
ML 50
1 2 10 g
o P 174

Stiff, mottied brown and grey,
SILTY CLAY, some sand, trace gravel
(TILL)

50
DO

ﬁ 3 14 o}

173

Borehole dry during
o drilting on December
16, 2003

POWER AUGER
HOLLOW STEM

Hard to very stiff, brown, SILTY CLAY,
some sand and gravel, fissured

3
(TILL) 172

171
Stiff, grey, SILTY CLAY, trace to some
sand and gravel

(TILL)

END OF BOREHOLE

y Mastroianni

NI B B N B B B B B O B B O N B B O B D B B B S O O O N B B B N B S B B B B B |
23

{50 L T W W W N W N T W W T N TN T T N W T W T N TN Y G T O N Y Y O Y SN Y T N TN N VOO0 O OO0 Y PO N T O T O N Y O O OO OV VO 0 0L S WO S YO O T A0 N YO N N T N N O T T WO S O B O

DEPTH SCALE
1:50

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: Ton

LOGGED: C.C
CHECKED: \W



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333 RECORD OF BOREHOLE 2 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN BORING DATE: DECEMBER 186, 2003 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w § SOIL PROFILE SAMPLES > RESISTANCE, BLOWS/0.3m Q k, cm/s :I: 29 INSTALLATION
32k 5 gl 2 20 40 60 8 100 10° 10t 10° zZE AND
QE <§9 3 =Y % wig| 3 SHEA}IR STREN'GTH nlat v +I a-@ W'ATER CCI)NTENTIPERCE;\JT EF GROUNDWATER
< - o . - a .
55| 2 DESCRIPTION A HEHER B remV.® U- O Sg|  ossERvaTIONs
& |S b m 2|8 wob——oW w25
@ 2 o 20 40 60 80 1020 30 _ 40
T GROUND SURFACE od 1704 (Golder Report No. 031-140333) -
[ Black, clayey topsoil ( FILL ) EEE 17618 3
B 9% 0.25 E
| E:E 1{as] -] 476 Q R
| s A
L S50 -
Sl
B X% a
- 0% 1 .
r e 50 ]
= X 2 [po|12 (o} -
[ % ]
B X — -1
o XX -
- 3 17 .
L Stiff to firm, brown, silty clay, some 3R || 5 ]
B sand, trace gravel, with some topsoil o 4
[ intermixing/ pockets and layers ( FILL) RS 3 Sﬁo 1 fo) ]
[ gig [ | ]
- 2 2 .
B 2 i
N 23, — .
' 3 50 174 .
[ 2 4 |po| & o ]
| XS ]
- nll -
Ill —
[ Ry 173.53 ]
L 3 . ’ 2.90 N
B Very stiff, mottled brown and grey, 2/ — ]
R SILTY CLAY, some sand, trace gravel ) 50 h
[ (TILL) ] 173.08] 5 |50 15 o ]
B 4, / ' 3.35 || 173 ]
- ¢ 6|39 27 0 ‘_‘
B Very stiff, brown, SILTY CLAY, some i
B - sand and gravel, fissured ( TILL) 1 g
: [ 172 .
b - s — 4
[ § E 50 ]
- 2|2 7 50120 o -1
I ] 171.40 ]
B HE 5.03 ]
: - 171 5
L 6 ]
[ 50 ]
" 8 DO 15 170 (o] ]
- - ]
- Very stiff to firm, grey, SILTY CLAY, -
= g trace to some sand and gravel, occ. silty E
e sand and sandy silt pockets/ seams ]
2k (TILL) 169 ]
- ©
Z 2r — ]
5 0 ]
“F 9 |po| @ ]
o u
o — ]
=F Water seepage into ]
sr 168 borehole encountered
< e [+ at about 166.98m E
: <k during drilling on 1
N g Deember 16, 2003 ]
I g 1
-
[a) o 9 =
ol i
= |
<l -
3] 8 o 4
T 166.98| . | 50 ]
&f o o210 (52 16| 167 e ]
or Compact, grey, SANDY SILT (TILL) T3 1es.68 o] .
] END OF BOREHOLE 075] | ]
2F 1 —
5
3
2| DePTHSCALE LOGGED: C.C.
|
é 1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: DECEMBER 16-17, 2003

SHEET 1 OF 4

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 27/2/04 DATA INPUT: Ton

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
; " g - - RESISTANCE, BLOWS/0.3m \‘ k, cmis 2 2 INSTALLATION
ey 9 o |&] B 6 80 100 10° 10° 2e AND
iy < =41 GROUNDWATER

Ful e DESCRIPTION < § 18| = [sHeaRSTRENGTH natv. + a-® WATER CONTENT PERCENT 5F OBSERVATIONS

=l 2 |~ sielz] remV.® U-O ad

W 4 E 2 g wpb——oW——qw <<

o » a 60 80 1020 40
_ GROUND SURFACE % 177 (Golder Report No. 031-140333) .
B e -1
| 58 i
- o, ]
L oo 1 |As| - O E
L otel .
C 22 ]
QKL | ]
B 0.0. -
L 33 2|81 14 o) ]
N 5555 Do 176 ]
N . 3|58 21 o .
B Stiff to very stiff, brown, silty clay, some bo ]
[, sand, trace gravel, with black topsoil, || 3
[ intermixing, pockets and layers { FILL ) 175 5
- -
R | 4
N Jotels: .
- R 4 |520 o .
[ 250 ]
: & :
ot
B X ]
C 3 — 174 g
- S " ]
[ e 5 lpo| 2! o ]
- 0.0.0 -
B els R | ]
- ui| g adete! .
o= o:o:o
- 2» Q) =
.. ; z Tetelet .
o E % :
[~ 4]|8|2} Very stiff, mottled brown and grey, X 173 fa) ]
B S 11 SILTY CLAY, some sand, trace gravel, y ]
R occ. fine sand partings ( TILL ) ]
[ Borehole dry during 1
[ Very stiff, brown, SILTY CLAY, some o drilling on December |
- sand and gravel, fissured ( TILL ) 16, 2003 prior to B
—— 172 gorpmencmg wash -
| oring 1
[ o 1
C° 171 .
i o ]
B Stiff, grey, SILTY CLAY, trace to some E
B sand and gravel, occ. silty sand and 7
N sandy silt till pockets/ seams N
-7 (TILL) 170 B + ]
- o |+ 1
B ol 4
F B ° ]
R b 169 E
[ g g |
i >96+ ]
: o Dense, grey, SANDY SILT, trace to | >86+ ]
- 9]£|o| some clay and gravel { TILL 50 A N
S 3l ) 1[5 35| 168 g ]
- m 5 -
- ﬁ % -
i £(~| Firm to stiff, grey, SILTY CLAY, trace ]
B sand and gravel, occ. silt and fine sand i
5 partings/ pockets ( TILL ) i
0 ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: C.C.
1:50 CHECKED:
e



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: DECEMBER 16-17, 2003

SHEET 2 OF 4
DATUM: GEODETIC
PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

/2/04 DATA INPUT: Tony Mastrotanni

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16

o DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
" 8 SOIL PROFILE SAMPLES _ | ReESISTANCE. BLOWS/0.3m k, cmis :[ Lo INSTALLATION
4 = \ =z
ga g 3 v E|l B 20 4 60 80 10° 10 1ot 10° ZE AND
ZE & ey [Glw|S] < = GROUNDWATER
Eh| o < o8& SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT £F
B2 2 DESCRIPTION E = I E R B e 08 8? OBSERVATIONS
. 2l m |2 (2 wpb——oW——w <3
m (1]
o 20 40 60 80 10 20 30 40
| o] | covmnueD row erevious pace — | (Golder Report No. 031-140333)
[ 12|31 s o ]
C " 166 p
B | 1
[ 50 ]
[ 13 5 (o] 3
" Lo 165 ]
- 1 164 g
i — N
: 1|8 5 o ]
" 163 ]
[ 0 ]
[ 2l - ]
L [ry 7] -
[} k7]
- 15]2|&] stiffto very stifi, grey, SILTY CLAY, 15(531 4| 162 o) .
[ 2 = trace to some sand and gravel, occ. ]
| S silty sand and sandy silt till partings/ 1 p
- layers ( TILL) -1
C ° 161 ]
i 1653 4 o} ]
17 -
[ 160 ]
a @ + .
[ § + ]
- 17|82 7| 150 g
- " 158 ]
[ 50 ]
- 18|33 10 o .
- ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: C.C.
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: DECEMBER 16-17, 2003

SHEET 3 OF 4

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: Ton:

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w § SOIL PROFILE SAMPLES » | RESISTANCE, BLOWS/0.3m k, cmis 29 INSTALLATION
<=2

S8l k& 5 el 2 20 60 100 10°  10* 10° 2i AND

o | & =4 PP B . L i i L 28]  erounowaTER

I . = |

Fiu o DESCRIPTION < g|a 2 @ SHEAR STRENGTH nat \(/ $ Q- 8 WATER CONTENT PERCENT Q; OBSERVATIONS

w r é DEPTH] 5 ﬁ 3 o Cu, remv. u- Wi '—ew_i Wi 2 aQ

o [} g m |2 ~ P 3

o o a 2 60 10 20 30 40
. — CONTINUED FROM PREVIOUS PAGE ~ (Gol der Rq)ort N 0 031_ 140333)
| 157 ' i
[ +H ]
i H- ]
L 4
N 19 156 ]
- 2 155 .
- 20 e ]
- = 154 g
B Stiff to very stiff, grey, SILTY CLAY, _
[ trace to some sand and gravel, occ. T
| silty sand and sandy silt till partings/ 1
- layers ( TILL ) ] E
- 153 .
[ 21 [o) N
[ o N
g :
N EAp 152 ]
. 215 N
L = e
[ 22 g ]
[ *® 151 E
C A 150.09 4
B - 26.97 150 7]
- 23 © 4
B Loose, grey, SILTY FINE SAND o -
B 149.48 1
- 27.58 3
- % 149 .
[ Very stiff, grey, SILTY CLAY, trace to 24 o i
- some sand and gravel ( TILL ) || .
- 148 7
-
-— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: C.C.
1: CHECKED:



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: DECEMBER 16-17, 2003

SHEET 4 OF 4
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

ony Mastroianni

36

37

38

39

40

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w [} .
5|8 — z RESISTANCE, BLOWS/0.3m \‘ k, cmi/s 22 INSTALLATION
ow | w [s] gl & 20 40 60 80 10° 10° 100 10° E3R AND
g (ED & filw|s < 1 L 1 1 1 L L L S@ GROUNDWATER
Ful g DESCRIPTION & g|o 2| u SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT g OBSERVATIONS
o g == Z | Cukpa remV.® U-O oa
a | & £ 2 = Wp b——e———w) <3
« 2 @ 20 40 60 80 10 20 30 40
2o |} = CONTINUED PO PrREVIOUS PAGE o (Golder Report No. 031-140333)
L /|
[ i
S| Very stiff, grey, SILTY CLAY, trace to . 25 g
£| some sand and gravel { TILL) yf
END OF BOREHOLE
31
32
33
34
35

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: T

DEPTH SCALE
1:50

LOGGED: C.C.

CHECKED: m

L g
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ZBush
Text Box
(Golder Report No. 031-140333)


) PROJEGT: 031-140333 RECORD OF BOREHOLE 4 SHEET 1 OF 4
LOCATION: SEE LOCATION PLAN BORING DATE: DECEMBER 8-11, 2003 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w | 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cmis )
2.1 Z — z \ 2z INSTALLATION
ol | & 3) gl © 20 40 60 80 0% 10°  10% 10° ZE AND
2w | = 2 oy [Elw|3] = L ) L ] L L L L 2i GROUNDWATER
£ul g DESCRIPTION < Ja|a|g| & |sHearsTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5o OBSERVATIONS
] Z perTH S |£ 2] & {cCukpra remV.@ U- O a
a 15 & g Wp b——a¥—w <5
2 Elm 1= &
o (2] 20 40 60 80 10 20 30 40
- o |—|-SROUND SURFACE S RLAL (Golder Report No. 031-140333) .
B Sooes . i
B g:EEEE 177 J
[ Black, clayey topsoil, occ. grave! and soss 1 |as| - b ]
- brick fragments ( FILL ) XK ]
- 00X u
s 24 176.40 .
[ EE.E 0.76 ]
- S 2 |go| 10 °© ]
C 2 176 ]
- S5 ] ]
B Very stiff, brown to brown and grey, ::::: i
5 silty clay, some sand, trace gravel, XX || i
- some black topsoil intermixing ( FILL ) E:E:E g
¥ et 3 150]18 o ]
) 3 S i
2 e 175.08] | 175 -
; i . 213] | ]
. [ p ", N
L Stiff dark brown to black, clayey b iy, a|Bi1a b .
B TOPSOIL L\RA —
- bn) 17a6] | b
y 2.90
[, M | ]
[ 174 ]
_ I% 5 | 5ol 10 o] -
- L =] . — ]
R o |iq Stiff to very stiff, mottled brown and grey, [}©" R
- 2121 SILTY CLAY, some sand, trace gravel " ]
- x § (TILL) — ]
gl3 q . b
- 4]5|2 /]! 6 {39119 o]
= - DO ]
: A 173 ]
. [ Yo '| 172.74 ]
R § 4.42 A
- [ | Borehole dry during 1
i 50 . \ drilling on December 8, ]
i 7 | ool 28 Ot | MH 12003 prior to ]
— b commen_cing -
- Very stiff, brown, SILTY CLAY, some 172 washboring 7
B 5 sand and gravel, fissured { TILL ) | .
: X 8 |58 o ]
: AT ]
- s g 5.94 ]
- - 171 1
X 7 9 150| @ ° ]
- Very stiff to stiff, grey, SILTY CLAY, (W || ]
) [ trace to some sand and grave! { TILL) M 06+ !
— 7 - [e) .
} 1| 170.00] 10 | S5 [ 14 170 ]
sr I l 7.16 o 1
sk — ]
] 8 Compact, grey, SILTY FINE SAND 2 16069 ]
: é i ] /r 7.47) 1
- - jv) At H—— -1
E: é 2 o 50 ]
3 2|2 ! "lpo} ® o ]
s5F slz|© -
2l 2|g | ]
z[ = Vet 169 ]
=t y ]
af z ]
: py Stiff to very stiff, grey, SILTY CLAY, ) >96+ ]
B SEF trace to some sand and gravel, occ. silty Y. - E
N o Q sand and sandy silt til! pockets/ seams — >96+ b,
=t z|@] (TILL) 3
o o3| 50
ot 212 12|po]| 8 g .
zZL x| 168 i
4 AE
of <[> - -
<F s ]
3 - -
B} of J
P ® H ]
oL _
©
ok 10
g ~— CONTINUED NEXT PAGE —
8
% DEPTH SCALE LOGGED: GC.
|
gl 1:%0 CHECKED:

4


ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333 RECORD OF BOREHOLE 4 SHEET 2 OF 4
LOCATION: SEE LOCATION PLAN BORING DATE: DECEMBER 8-11, 2003 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
a SOIL PROFILE SAMPLES .
y | ¢ _ ;| resistance mlowsoan K, cms I 29 INSTALLATION
:‘ ow f W o el © 20 40 60 80 10°  10° 100 10° ZE AND
! 2e | = ol v e . L L . ' ' L L 28]  crounowaTer
u]o Ja|a|[s| = |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5
gul g DESCRIPTION £ loerml 2 S E EE B Ve o Sy OBSERVATIONS
g le S 2" || m wp ——oeW———w <<
(=] [} m |2 ot P ]
a @ a 20 40 60 80 10 20 30 40
L . — CONTINUED FROM PREVIOUS PAGE — | _ (GO| der Report No. 03]_-140333)
[ gl T 50 167 i
; i Compact, grey, SANDY SILT (TILL)  |{[] 13]po |20 g .
[ L] 1e6.64 ]
i 10.52 i
[ ® + ]
[ 166 R
L -] + R
’ L 14531 8 —o— MH ]
L [ | 3
i 165 ]
; B ]
i X ® + ]
i [ ]
- B + S
: 3 3
z - 13 -
4 X ] 164 ]
C 15 50| 11 o] ]
o | b :
| 163 i
: [ ® i+ ]
i © 3
B Z 50 7]
- Z 12| Firm to stiff, grey, SILTY CLAY, trace — 162 .
B g =] to some sand and gravel, with occ. silty ]
[ sand and sandy silt till pockets/ seams ]
- 3 (TILL) @ + ]
C @ -+ ]
N ]
[ — 161 ]
[ ” ]
- 17(35] & o) 1
- L 3
L e -+
H 160 1
S | -
gF © H- .
. ar ]
M =r u
N =k — ]
o 18(%0] 8 fe) ]
)5 Y DO _
o =
ZL . 159 R
=} ]
é - -
3t o + ]
N st ]
WL -
N S ] + .
8 — 19 -1
g‘ || 158
+ 50 -
gl 19(53] 9 o) b
—
of || 4
P B ]
o ]
(2]
QF 2
g — CONTINUED NEXT PAGE —
2
2] oDePTHSCALE LOGGED: G.C.
|
§ 1:50 CHECKED: I’az



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333
LOCATION: SEE LLOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 4

BORING DATE: DECEMBER 8-11, 2003

SHEET 3 OF 4

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: Ton

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w |8 SOIL PROFILE SAMPLES RESISTANCE, BLOWSI0.3m & K, cmfs L0

2.1 - z . 22 INSTALLATION

Sl 3] gl 2 20 40 60 80 10°  10°  10* 10° ZE AND

o | = P gluld] & L L L L L L L L 28 GROUNDWATER

Eul| ¢ DESCRIPTION < |BEY-|a [E|&| Z [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F OBSERVATIONS

o= z = IDEPTH % ezl 2 Cu, kPa remV.® U-O Qg

(=] o) § z Q Wp — © ~I Wi <5

2 =l m e
o 20 40 60 80 10 20 30 40
| -— CONTINUED FROM PREVIOUS PAGE — I@ (GO| der Report No. 031- 140333)
i 157 + ;
- ® + ]
- E
[ 0 i
L, 20(50| 8 o ]
[ L 156 ]
N K4 I+ ]
- 22 ® 4 3
X 155 ]
[ 50 ]
- 21|33 8 o .
L || 4
[ ]
i 154 iy + ]
[ 2 + ]
L 24 22|52 10 o =
[ | 153 ]
[ 0 N
B z | 8| Firm to stiff, grey, SILTY CLAY, trace 3
| 25| 2] 2] to some sand and gravel, with occ. silty .
- [ 2] sand and sandy silt till pockets/ seams E
2 152
- 213] (TILL) B
B S - ]
[ 50 N
[ 2[00 Ie) ]
- 3
N 151 ]
- 27 50 -1
B 24 7 q ]
! po 150 ]
[ 3
i 149 ]
[ 0 ]
[ 25|32 12 o ]
. 5 ]
i 148 ]
- -
IR 2 14 ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: C.C.
1:50

CHECKED: , @



ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 4

BORING DATE: DECEMBER 8-11, 2003

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

SHEET 4 OF 4
DATUM: GEODETIC

y Mastroianni

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: Ton

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

y | o - o | ResisTancE BLOWSI0am K, cmis I 22 INSTALLATION

ow | w 9 o E| 8 20 40 60 80 100 10° 10t 10° 55 AND

;)E 3 & | ey, glels] S SHEAEIR STRENIGTH nlat v +I Q WIATER C(!JNTENTIPERCE;\IT EH GROUNDWATER

[ < 7] : - -

4| 2 DESCRIPTION S loerm| 215 2] @ |chies V. & U- Sy OBSERVATIONS

w [ 3 2 ol w wph——oW — Jw <5

e 2 = m a

2 20 40 60 80 10 20 30 40
I - CONTINUED FROM PREVIOUS PAGE —
N M 26|30 14] 147 49 N
- Y —] (Golder Report No. 031-140333) .
- 31 Firm to stiff, grey, SILTY CLAY, trace M .
" to some sand and gravel, with occ. silty | '¢/]. 146 ]
[ sand and sandy silt till pockets/ seams ]
B {TILL) N
X o ]
5 ]
N 145 ]
N ]
[ 144 N
[ Very stiff to hard grey, SILTY CLAY, ]
5 some sand, occ. gravel, with some silt 4
- ® partings -
[ Z[g| (TILL) 1
L w82 ]
| 213 ]
B 3|2 143 ]
R S N
N o ]
B ® J
[ d "
X 142 ]
- Hard, grey, SILTY CLAY, occ. siltier/ k
[ sandier zones ( TILL ) i
L ]
X 141 ]
i g ]
B a7 Hard, grey, CLAYEY SILT, some sand B
N and gravel, occ. cobbles/ boulders 7
[ (TILL) 140 N
- -4
| R
[ 31 |52 107 d b
- 38 139.09 7]
[ 38.07| 139 ]
[ 32 [N | pH o i
[ 2 || Grey. highly fractured dolomitic, ]
[ &|&| LMESTONE ]
- >l — -
x
- a0 g g _
R 5(g ]
© 138
i 137.87 NX 1
[ 39.26] 33 |rc |PH ]
B Grey, WEATHERED SHALE 3
B =] 137.44 1
- END OF BOREHOLE 39.72 E
- 40 T
DEPTH SCALE LOGGED: C.C.
1:580

CHECKED: "; 2



ZBush
Text Box
(Golder Report No. 031-140333)


(R}

PROJECT: 031-140333

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 5

BORING DATE: DECEMBER 15, 2003

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastrolanni

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: Ton

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
; ” ('J'::) — % RESISTANCE, BLOWS/0.3m \‘ k, cmis :I: 2 LZ') INSTALLATION
o} w o El & 20 40 60 80 10 190° 10" 10° gF AND
2E4 = a flulg] = ' L : L L ' L L 28]  GrOUNDWATER
Eo| e DESCRIFTION < [EY-1a |8 |G| Z |[SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT GF OBSERVATIONS
Tl - ke loertr] 2| 2 [ 2 z Cu, kPa remv.® U- O ad
ui E = 2 <] wp ——o%W— w <3
2 = IU] 3
(2] 20 40 60 80 10 20 30 40
- o BROUND SURTACE e (Golder Report No. 031-140333) .
C s T ]
R 2 ]
. XX 1]as] - (o} -
%%
o 0.0. -4
- R .
L o 175 4
- .'.0 | -
R R
X 50 7
- 1 v " . ' X2 2 17 D =
N ery stiff to stiff, brown, silty clay, some 2% bo ]
5 sand, trace gravel, with black topsoil 3 | ..
- intermixing pockets ( FILL ) oroee; B
: 8 ]
| o [ | i
B oo 50 174 R
[ E:E:E 3 [po]12 (o} ]
- .0.'. ]
- 2 oo —1 .
i 3 ]
- 0.0.0
- X 173.37 ]
R r 2.29 ]
S Hard mottled, brown and grey, & 418230 o} 1
B SILTY CLAY, some sand, trace gravel 173 T
- (TL) 17278 | 1
[, 290| | ]
i 51503 o ]
3 Hard to very stiff, brown, SILTY CLAY, po ]
5 some sand and gravel, fissured | | i
3 (TILL) 172 ]
- | §
[ 171.69 N
- 396] o | 3] 15 ° .
s &z ] Borehole dry duri ]
N ifi 171 orehole dry during
A ok 7|80 7 o drilling on December 7}
B == Do 15, 2003 ]
Y | u
S HE| — ]
i 2|z ]
: >96+ :
5 170 1
| + R
IR i
i 8|53l e o} ]
[ 169 ]
[ Very stiff to stiff, grey, SILTY CLAY, 1
I trace to some sand and grave! { TILL ) 96+ .
| >96+ ]
i B 168 ]
: 9|97 o] ]
- 8 n ]
i s ]
B 167 ]
X & + ]
L _
B 50 R
[ 10]59] & D ]
L 165.90 166 -
[ END OF BOREHOLE 9.75 ]
- 10 _
DEPTH SCALE LOGGED: C.C.
1:50 CHECKED:
L


ZBush
Text Box
(Golder Report No. 031-140333)


PROJECT: 031-140333

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 6

BORING DATE: DECEMBER 15, 2003

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

)OI N B B B B B B B B O B B B B I B B I B B B B B B N N B B B B

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
iy % SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/0.3m \ k, cm/s ]: O g INSTALLATION
< L=<
ol | @ & el 2 0 4 60 8 10°  10° 10* 107 2= AND
zEl 2 & |eev filw|a g 1 1 . . L L . ! g i GROUNDWATER
ftwl] o < {ala|s| | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT aF
as| 2 DESCRIPTION Eloermrl 2| 2|2 o | cu,kPa remV.@® U- O ad OBSERVATIONS
i 4 s 3 31 @ [ TN, A— <
Q = Wp wi 3
2 8 @ 20 40 60 80 10 20 30 40
. GROUND SURFACE 17545 (Golder Report No. 031-140333)
E:E:E:E 0.00
XXX
Brown, silty clay, some sand, trace ey o
gravel, occ. topsoil pockets ( FILL ) E:E:E:':‘ 1 |as| - 175
X 174.84
ool b
B
1 Stiff, black, clayey topsoil, with brown s 2 Sg 9 a
silty clay pockets ( FILL ) s
XXX
] 17408 |
§ 1.37 174
Very stiff, mottled brown and grey,
382015 o}
SILTY CLAY, some sand, trace gravel Do
(TiLL)
2 § |
173.32
xls 2.13
"g’ E [ | Borehole dry during
x|z 415907 173 ° drilling on December
g 8 Do 15, 2003
-
<3 I°] |
& 1% Very stiff, brown, SILTY CLAY, some
3 sand and gravel, fissured ( TILL ) ||
52217 o
|| 172
Yo ¥ 171.79
y 3.66!
4 6 (5] 9 o)
Sitiff to firm, grey, SILTY CLAY, trace to [
some sand and grave! { TILL) 171
) 50
{{L 7 po| 7 o)
5 - ¢] 170.42
END OF BOREHOLE 5.03

IO S T O U 00 N0 T T T N T WO G T T T N O T T T VY W N U U O O S0 YO0 O T T T O S T I A M B A T DU S A A A O O BN A I B A A A SN AN B SN SR AN SN SN SN IR AR I AN AN B IS SN A A AN AN AN SR I I |

LDN_BHS 031-140333.GPJ GLDR_CAN.GDT 16/2/04 DATA INPUT: Ton

DEPTH SCALE

1

150

LOGGED:
CHECKED:

vr


ZBush
Text Box
(Golder Report No. 031-140333)


RECORD OF TESTPIT 1

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
" SOIL PROFILE SAMPLES HYDRADLIC CONDUCTIVITY,
= — z ' I 22 INSTALLATION
qule S} « = 10° 10° 10° 10° 55 AND
=4 = a wiwm < (=1 GROUNDWATER
Ew | I DESCRIPTION < |ELEV- Sia @ WATER CONTENT PERCENT A OBSERVATIONS
52| = = [oepTH z o ad
u 3 pl 2 m wpb——o%— 1w <<
=
2] 10 20 30 40
T T T T
GROUND SURFACE
- o r Report No. 031-145072 .
B Dark brown to black, silty topsoll, some RS 0.00 (G olde epo tNo. 03 ) i
I clay, asphalt, concrete and brick 0% 4
L : I 1 |cs 7
B 0.28
- YR E
| = 4
o ,()(,( — -
- ,()(,( 4
)(x)(
- 3 ]
- . PN 2 |cs 1
L Mottled brown and grey, silty clay, some B ]
- concrete and brick fragments ( FILL ) 38 g
L. € ::: | | -
B wi{g % E
3 ol® R R
- S % RS 3 |cs E
i Q| E 0 .
| 3K B
| o S 1731 T
B & J
- 2 Black, fine sand and cinders ( FILL ) —
i S 4 |cs Chem v ]
- Black, clayey sift, some sand, some ;:S 223 b
[ galss fragmenls, trace gravel some bR Water seepage into T
- organics ( FiLL ) ;/r 2.51 Test pit encountered at E
[ Grey, SILTY CLAY, some sand, trace - 5 |cs about 2.2m depth, ]
B gravel ( TILL ) B during digging on May ]
- 3 4 ] 22, 2003 ]
i END OF TEST PIT 3.05 ]
L, ]
L. 5 ..
. 6 ]
- ]
=f i
sk ]
st i
1 ]
=r i
> 4
st i
st 3 _
] .
e B R
ZL i
b 3 ]
<k .
ofp -
a - .
af ]
gk o ]
(] 8 p
ZL 9
[=]
_]' - -
xr 4
ayp 4
)
o J
zF i
9L i
o~
S 10 i
0
3
é ———
>
Ei DEPTH SCALE : G l dgl: LOGGED: KB.
gL_1:%0 Associates

CHECKED: (Jﬁg



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 2

03 DATA INPUT: Tony Mastroianni

LDN_BHS 031-145072.GPJ GLDR_CAN.GDT 6/17/

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: MAY 22, 2003 DATUM:
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 40
2ol o = z 2= INSTALLATION
Quw | o Q = 20 40 60 80 10°  10° 10* 19 ZE AND
ot | & 2 |eev fB g S IsrearsTRENGTH natv. T G ° WATER CONTENT PERGENT 8@ GROUNDWATER
[ ITRY IR < o a nat V. - ar
&' = s DESCRIPTION 5 DEPTH % & |:_u,1 Cu, kPa remV.® U- O w W W g% OBSERVATIONS
° gl m |z p——o"— <
” 20 40 9\'0 §r° 10 20 30 40
1 1 ] t
GROUND SURFACE
- o SO ol 55 (Golder Report No. 031-145072) -
i Dark brown, clayey TOPSOIL, some :: 3 : 1lecs 7
i roots, some sand, occ. gravel { FILL ) IRBY ]
5 pRRXY  0.30 ]
XX
- )(x)(,( 3 -
| atear 2 les i
| Mottied brown and grey, clayey silt, oeseds ]
- pieces of wood, concrete and brick, K8 .
- some slag, and roots { FILL ) 8 - ]
. .
[ KX 3
5 w 5 S:S 1.22 |
I RS 3 ol ]
[ S1 £] Mottled brown and grey, silty clay, X i
- % | 8] pieces of concrete and brick ( FILL } % ]
i ° 2 ]
- 2 - % 1.98 4 g
i Dark brown to black, fine to medium 1
N sand, some oxidation staining, occ. 4 1cs Chem % ]
B gravel, some clay and siit ( FILL ) i
[ Grey to black, ORGANIC SILT, some 4] 244] 5 |cs %as}e;ﬁffc’iﬁﬁggd at ]
A T about 2.2m depth, ]
1 Grey, SILTY CLAY, some sand, trace M 6 |cs during digging r()m May ]
l 3 gravel ( TILL ) ; u/',r 22, 2003 ;
i END OF TEST PIT 3.05 i
-, ]
IR a
S ]
I _
- ]
L 3
I ]
DEPTH SCALE LOGGED: KB.
1:50 cHECKED: =P



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 3

6/11/03 DATA INPUT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT

1

150

FGol
AsSociates

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
w k, cm/s [0}
= z & INSTALLATION
<ol o = o <
gul e 9 « = 10° 10° 10 10° 55 AND
hl B L iEEy.|Ylw < EM GROUNDWATER
gyl DESCRIPTION £ o] 3 i WATER CONTENT PERCENT S OBSERVATIONS
o = 2 o wpt——o%W—yw <g
= | (m)
2] 10 20 30 40
1 i i ]
GROUND SURFACE
L o - -
- Dark brown, clayey silt topsoil, some 0.00] (GO |der Repo rt No. 031 145072) g
3 vei (FIL1 ) i
i 0.25] 1 |cs E
B : ]
[ Mottied brown and grey, silty clay, some S | ]
N concrete and brick pieces, trace roots, 9 .
3 trace gravel ( FILL) 6§ 2 |es .
- : §
- X 4
- £ 3% 1.2 i
. % ]
B & | %] Mottled brown and grey, silty clay, some ;:; T
i 21 E] sand, trace gravel, fissured, oxidized R 3 |cs b
B 3K X i
[ of (FILL) R 1
L %% ]
- 2 0% 198 ~
- Black, sandy silt, some clay, trace gravel ExXS “1alcs Chem E
i { FILL ) 3 ]
i Grey to black, silty clay, some organics, kX 229 s = ]
B _trace gravel (FIL1 ) o Water seepage into E
i < /r 251 Test pit at about 2.29m 4
[ Mottled brown and grey, SILTY CLAY, - during digging on May ]
i some sand, trace gravel ( TILL ) M 22, 2003 ]
| 3 v h .
i END OF TEST PIT 3.05 ]
-, ]
I ]
N k
I N
I i
[ .
. ]
e
DEPTH SCALE LOGGED: K.B.

CHECKED: @2



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TEST PIT 4

y Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/11/03 DATA INPUT: Ton

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
N SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
k, cm/s 40
£y a = z I 3z INSTALLATION
gilo g - 2 10° 10° 10* 10° Z AND
= a [T ) < =4 GROUNDWATER
El g DESCRIBTION < ELEV- 1o | & & WATER CONTENT PERCENT a- OBSERVATIONS
& 5 oePm| 5 | F o W w wi od
s Elm |=Z p——o"— !
2] 10 20 30 40
T 1) T 1]
- o GROUND SURFACE ___ J (Golder Report No. 031-145072) .
3 Dark brown, clayey silt topsoil, some § 000 E
- g 0.15 E
[ Mottled brown and grey, silty clay, some E 1|cs ]
| concrete and brick pieces, trace gravel 3 ]
5 (FItL) % .
| g o061 ]
L . -
s
I Mottled brown and grey, clayey silt, occ. 2 |lcs R
L sand and gravel { FILL ) 4
R wlE ]
[ gl 737 ]
| o A
3 é £ 3 |cs Chem E
I @ |21 Black, fine to medium sand, some clay, 3 T
| occ. gravel, pieces of brick ( FILL ) . 1 1
B E ]
i 2 4 |cs . R
| Mottled grey and black, silty clay, some . 213 weie;i?Zﬁz@g?&;m:d at -
5 sand, some organics { FILL } o about 2.3m depth E
i Al 244 during digging on May i
- Mottled brown and grey, SILTY CLAY, [ s lcs 22,2003 x
3 some sand, trace gravel ( TILL ) ” ]
A END OF TEST PIT 305 ]
[ 0 N
DEPTH SCALE G l de]: LOGGED: K.B.
. r :
1:50 Associates

CHECKED: @_



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 5

UT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR _LDN.GDT 6/11/03 DATA INP!

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
" SOIL PROFILE SAMPLES HYDRAULIC CONDUCTVITY,
20l a = z ' I 22 INSTALLATION
qul e o] « = 10° 10° 10° 10° g5 AND
5l G & leev. |4|w < =4 GROUNDWATER
ol DESCRIPTION ) e E L & WATER CONTENT PERGENT 54 OBSERVATIONS
« é s o wpb——oW———yw <<
2 10 20 30 40
T T T T
GROUND SURFACE
- : 600 (Golder Report No. 031-145072) .
R Dark brown, clayey topsoil, some sand, 3 ]
| trace gravel, roots ( FILL ) 3 1 lcs ]
- % 0.33] g
[ Mottled brown and grey, clayey silt, [ | ]
B some sand, trace gravel, some wood, E
R ; concrete and brick fragments ( FILL ) 2 |cs ]
[ 122 ]
3 Dark brown, fine to medium sand, some 3
[ silt, some gravel, trace clay, glass 3|cs Chem 1
- | fragments (FILL ) 2‘ 4
) wl§ 3
- IS % 1.83 E
i 38 4 lcs -
s S -5
B || A i
3 Dark grey, silty clay, some sand, trace . ]
_ grave!, some organics ( FiLL ) s |es ﬁit‘e; itsgfgigitlgti - ]
i during digging on May 3
- 3 | 22, 2003 |
- 6 |cs ]
i I { 335 E
i Grey, SILTY CLAY, some sand, trace o 7 les 1
| gravel (TiLL) 5.//[ ]
- ¢ END OF TEST PIT 3.96 7]
[ 5 ]
N ]
I N
I ]
| __
I N
DEPTH SCALE G l dcl' LOGGED: KB.
. 7 (3
1:50 'Associates

CHECKED: fZz)



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 6

.GDT 6/11/03 DATA INPUT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
w SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
2 o " z ' I 22 INSTALLATION
Bl e 9 . 2 19° 10° 10* 10° Zc AND
Sl i T lpey. |Ww < = GROUNDWATER
E blh DESCRIPTION & 2a E WATER CONTENT PERCENT 8 ’; OBSERVATIONS
o g |PEPTHY S = o wpb—oW 3w EE
a g m |Z P 3
2] 10 20 30 40
T T T T
GROUND SURFACE
L 5 _ -
- Dark brown, clayey topsoil, some sand, 0.00 (GOIder Report NO' 031 145072) |
- i (Fli) ) 0.15 &
i Mottled brown and grey, silty clay, some 14cs 1
B concrete and brick fragments, trace ]
. gravel - |
- ( FILL) E
i 3 0.81 ]
L & 2 |cs 7
5 @ ]
5 Dark brown, fine to coarse sand, some L J
- pieces of concrete, brick and glass E
B fragments, some slag and gravel, trace b
3 silt and clay ( FILL } 3 |cs Chem ]
B wl§ ]
X 213 X 183 N
- 2 é E X —
- & 2 Brown, medium to coarse sand and Y E
[ | gravel, some shell fragments, trace silt, K& 4 jcs Wat ooge i ]
L clay ( FILL X ater seepage into ]
3 Y ( ) S:; Test pit at about 2.13m ]
| 2 during digging on May ]
[ 55 I 22,2003 ]
L & -
B 3 Dark grey, silty clay, some sand, trace 5 |cs B
2 organics ( FILL ) _
" 3.35 _
B Grey, SILTY CLAY, some sand, trace 6 1cs ]
i gravel ( TILL ) ]
- ¢ END OF TEST PIT 3.98 7]
L 5 .
[ o ]
DEPTH SCALE G 1 del' LOGGED: KB.
. y 'y -
1:50 Associates cHECKED: Az



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 7

UT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/11/03 DATA INP

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
w k, cmfs ]
ol o T Z 2z INSTALLATION
agl e 9 « = 10° 10 10* 19° &5 AND
el T |eev.|d|w £ = GROUNDWATER
gy g DESCRIPTION E pe BN i WATER CONTENT PERCENT S OBSERVATIONS
a8 3 2 w wpb——o——yw <5
° Elm |Z P 3
2] 10 20 30 40
1 ¥ 1 i
| GROUND SURFACE -
s Dark brown, clayey topsoil, some sand, | 388 (GOIder Report No. 031 145072) i
B some silt, trace to some roots, brick g ! E
i Flil) $ 1{cs .
5 s ]
| <
< 7 -
- < .
<
5 : ]
B Mottled brown and grey, silty clay, some [ 2 1cs ]
R concrete and brick pieces, some sand § ]
i (FILL) e || ]
I 3 |cs ]
S ME ]
B o~ 4
u s % 198 VA b
[ 2IE ]
[ arel Grey, silty clay, some organics, trace 4 lcs i ]
L ?] sand, pieces of wire ( FILL ) ‘\p’eitte;;ifgggzgﬁtggd at 7
[ about 2.0m depth, ]
i 259 during digging on Ma .
[ Black, fine to coarse sand, some gravel, uring digging o Y
[ some wood, steel and glass fragments, 5|cs Chem 22, 2003 1
| trace clay ( FILL ) ]
i 3.05) i
3 6 |cs ]
i Grey, SILTY CLAY, some sand, trace | i
5 gravel ( TiLL ) |
i 7 {cs 3
- END OF TEST PIT 41 -
. ]
DEPTH SCALE G l del' LOGGED: KB.
1:50 Associat
ClAteS

CHECKED: f{%g



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 8

UT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/11/03 DATA INP

S

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
3 z k, emis I 22 INSTALLATION
1] Q |~ o 3 5 4 -3 ZE
Q4 Q Q o =4 10 10 10 10 55 AND
< Py 11}
EGl & DESCRIETION < | ELEV. § g 2 WATER CONTENT PERCENT &k g';gg:\?x‘.’rfgsz
521 = £ Joermn| S | 2 e w od
W = 2 wp ———cW——wi <
El m
2] 10 20 30 40
t T T T
GROUND SURFACE
I - _
- Dark brown, clayey topsoil, some sand, 8‘1)8 (GOIder RepOrt No. 031 145072) i
[ 1|cs ]
i 2 |cs i
- ]
i Mottled brown and grey, silty clay, some | ]
- concrete, brick pieces and wood E
B fragments ( FILL ) _
i 3 |cs 1
S AE | ]
- 28R ]
: z x 4 |cs Chem YA i
[ EJ § Water seepage into i
[ 244 Test pit encountered at ]
5 about 2.1m depth, E
- 5 lcs during digging on May E
A 22,2003 b
- 3 Grey, silty clay, some sand, some || -]
B organics, trace brick fragments ( FILL ) ]
i 6 |cs i
X M 3.66 ]
C Grey, SILTY CLAY, some sand, trace b 7 les ]
[ gravel ( TILL ) H N
i END OF TEST PIT 4.27 ]
L 5 .
| 5 -
_— |
- s .
IS .
I ]
DEPTH SCALE G l del' LOGGED: KB.
1:50 JASSOCi CHECKED: 1487



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 9

03 DATA INPUT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/11/

1

180

FGol
AsSociates

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
w = k, cmis 40 |
= o = z2 NSTALLATION
il e 9 » 2 10° 10° 19°* 10° Zc AND
= = & lgey. |wWiw < ; £ GROUNDWATER
E wlu DESCRIPTION = 22 o WATER CONTENT PERCENT sF OBSERVATIONS
& g [oerml S | F @ w od
a el m |2 Wp ————&"—wi <
0 10, 20 30 40
- GROUND SURFACE (Golder Report No. 031-145072) .
3 Dark brown, clayey topsoil, some sand, 0.00 .
- i frace gravel (FIl1 } I
- 0.25] 1 |cs R
B Mottled brown and grey, silty clay, some 1
R concrete and brick fragments, trace ]
n gravel { FILL ) 2 {cs N
Z w! §1 Concrete and brick debris ( FILL ) X 187 ]
3 Z || Black, fine to medium sand, some silt, : 1.52] 3 lcs Chem k
[ o eNrace clay (FiLY ) s?| 1es i
| 2|E 3 ]
- &| Brown PEAT 1 4 |cs ;
[ sl v i
- ! 1 213 = 1
B Water seepage into ]
i Dark grey, ORGANIC SILT, some clay, H |4 5 |cs Test pit at Fa)b%ut 2.13m ]
[ some sand during digging on May ]
- 1 22, 2003 .
- . 2.74 E
B Grey, SILTY CLAY, some sand, trace 6 |cs 1
- gravel ( TILL ) 1
[ END OF TEST PIT 3.35 ]
[ 0 ]
DEPTH SCALE LOGGED: K.B.

CHECKED: 284



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 10

03 DATA INPUT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/114

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
w SOIL PROFILE SAMPLES HYDRACLLIC CONDUCTIVITY,
=3 — z " I 22 INSTALLATION
gul ¢ s} « = 19° 10° 10° 19° 55 AND
| B L leev |YW|lw £ = GROUNDWATER
Fo|u DESCRIPTION £ — @ % § WATER CONTENT PERCENT g ; OBSERVATIONS
o 2m |12 o wp——o%——w <9
2] 10 20 30 40
| ! I 1
GROUND SURFACE
I - _ .
B Dark brown, clayey topsoil, some sand, S:S: 0.00 (GOIder Report No. 031 145072) g
[ trace gravel( FILL ) 2% ]
- Xy 0.30 i
[ Mottled brown and grey, silty clay, some :S:S: e ]
B topsail, some sand, trace gravel X ]
L (FILL) o -
. 076 ]
I Brown, fine to coarse sand, some glass 2 |cs Chem i
3 and steel fragments ( FILL ) % _
= 24, .
| S:E: 1.22 E
| & 3
- Mottled brown and grey, silty clay, some S:: 3 |es E
- wi & organics, some sand ( FILL ) ::S: E
B g s o v ]
- 3 £ ¥ ': 1.83 - .
o § : Water seepage into 7
B RS 41cs Test pit encountered at 7
B S about 1.8m depth, ]
B Grey, silty clay, some sand, some & - during digging on May 3
B organics ( FILL ) * , 2003 E
[ K< ]
[ h 5 |cs ]
K ¥ ]
3 i
B j/r 3.05 k
B Grey, SILTY CLAY, some sand, trace - 6 |cs i
= -0 ~
i gravel ( TILL ) '4//[ ]
i END OF TEST PIT 3.66) ]
L 4 _
I ]
- 6 _
— o
I i
L 5 i
[ _
DEPTH SCALE LOGGED: KB.
Golder
150 Associates CHECKED: R



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TEST PIT 11

/03 DATA INPUT: Tony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/11

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
w SOM. PROFILE SAMPLES HYDRA%'—L% ZONDUCT'V'TYv
2ol o = z ’ I 22 INSTALLATION
2 | 2 9 u: e LA S M 55 AND
il BT L leey. |W|w < =32 GROUNDWATER
E¥ |y DESCRIPTION = a % & WATER CONTENT PERCENT 5% OBSERVATIONS
& « |DEPTHY S o W W w1 <<
e El m |Z p—o" 3
2] 10 20 30 40
1 1 ] 1
GROUND SURFACE
- ° No. 031-145072 .
i | Granular base (FiLL ) 3] 000 (Golder Report ) ]
B Mottled brown and grey, silty clay, some 0.15 ]
5 vel (FIL ) g 1lcs ]
- Brown, medium to coarse sand, some ? 0.41 R
B concrete, brick and glass fragments, % Chem .
B | some silt (FIl L ) & g
i 0.76 g
"- ! 2 |cs -—
i Mottled brown and grey, clayey silt, X ]
- w § some sand, trace grave! { FILL ) F—1 ]
- % 3 |cs Water seepage into ]
- % & Test pit at about 1.22m R
B 2 1 pit at @ ]
[ S 183 during d:;ggmg on May _
- 2 ’ -d
3 Grey, silty clay, some sand, trace 4 les N
o organics ( FILL ) _
[ M 2.59 ]
[ Grey, SILTY CLAY, some sand, trace 0 7 5 |cs ]
- 3 gravel (TILL ) A ]
B END OF TEST PIT 320 .
[, N
L 5 3
I _
I ]
. & ]
N )
I ]
DEPTH SCALE LOGGED: KB.
1:50 CHECKED: €gy



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TEST PIT 12

UT: Tony Mastroianni

LON_ENV 031-145072.GPJ GLDR_LDN.GDT 6/17/03 DATA INP!

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
u z k, cmis 29 INST, N
20l o — F4 22 ALLATIO|
ule o o = 10° 10° 10* 10° 55 AND
p vl T JEEy. (W | w < £ GROUNDWATER
F3TH DESCRIPTION < go E WATER CONTENT PERCENT a ; OBSERVATIONS
& A HE @ W w Wi od
a © (m) z pl 54 1 J
() 10 20 30 40
- o GROUND SURFACE - (Golder Report No. 031-145072) i
L Mottled brown and grey, siity clay, some R 0.00 E
S Ry 0.15 i
[ Brown, medium to coarse siity sand, 0ol 1|cs b
[ some gravel ( FILL ) S 1
[ Mottled brown and grey, silty clay, some S:g ',E 0.56 ]
| sand, trace gravel, concrete and brick PR E
- fragments (FiLL.) Solele 2 {cs i
- 0.91 a
- Gravel ( FILL ) E
i q 122 i
i Black, silty clay, some black and white E 7]
B e| finesand (FiLL ) 3 ]
| Wl Solvent odour 3 3 [es Chem ]
L § N 3 -
B g £ 1.83] i
- 21ls 8 — =
- (=3 5
B 4 |cs 4
- Grey, SILTY CLAY, some organics, | 1
i some sand 1
3 H 5 |cs RV ]
B 3 Water seepage into N
| T-H 305 Test pit at about 2.74m R
- v i during digging on May E
i Grey, SILTY CLAY, some sand, trace o Y 6 |cs 22, 2003 B
I gravel ( TILL ) A ]
[ END OF TEST PIT 3.66 ]
I _
F 5 ]
I ]
. __
[ & _'
-, ]
L o ]
DEPTH SCALE G l d.el' LOGGED: K.B.
1:50 JAssociates CHECKED: G2



ZBush
Text Box
(Golder Report No. 031-145072)


RECORD OF TESTPIT 13

ony Mastroianni

LDN_ENV 031-145072.GPJ GLDR_LDN.GDT 6/11/03 DATA INPUT: T

PROJECT: 031-145072 SHEET 1 OF 1
LOCATION: SEE LOCATION PLAN EXCAVATION DATE: May 22, 2003 DATUM:
" SOIL PROFILE SAMPLES FYDRALIC CONDUCTIVITY,
=0 — z X I 29 INSTALLATION
o .3 5 -4 5 ZE
Qu o o « = 10 1(|) 10 10 55 AND
= | £ T leev |dlw < =4 GROUNDWATER
Flu u DESCRIPTION & gia @ WATER CONTENT PERCENT aF OBSERVATIONS
& g [oerh] 5 = @ w Q92
s m |2 Wp b———0%— Wi S
&
€ 10 20 30 40
1] T T L)
GROUND SURFA
- o SURFACE o (Golder Report No. 031-145072) .
| Dark brown to black, clayey topsoil, 8 ’ i
A some sand, occ. gravel ( FiLL) S 1 |es ]
- & 0.33 B
L 0 i
B Mottled brown and grey, clayey silt, K 1 1
R some medium to coarse silty sand, occ. g 1
3 gravel, topsoil X 2 |cs ]
- {FILL) |
[ 122 ]
[ X ]
- ’ 3 |cs b
- Mottled brown and grey, silty clay, some J
B sand, occ. gravel, concrete and brick E
[ | fragments (FILL ) — e
ws -
- 2]o|3 -
i gix X 573l 4 | o8 Chem ]
[ 2| 5| Black, fine to medium sand, some % - N~ ]
© X =
| o | gravel, some clay ( FILL ) 2 ]
B &8 244 Water seepage into R
3 % Test pit at about 2.3m E
3 X 5 |cs during digging on May 7]
- X 22, 2003 3
- 3 || _
B Brown and grey, clayey silt and sand, E
3 concrete, glass, steel and clay tile X
B fragments ( FILL ) i
i 6 |cs i
- 4 N
= Grey, SILTY CLAY, some sand, trace 7 les g
B gravel (TILL ) E
i END OF TEST PIT 3
. o
I N
__— .
- & ]
5 i
I ]
DEPTH SCALE LOGGED: K.B.
1:50

CHECKED: K@



ZBush
Text Box
(Golder Report No. 031-145072)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 4

BORING DATE: MAY 14, 2004

SHEET 1 OF 2

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

o DYNAMIC PENETRATION AY HYDRAULIC CONDUCTIVITY,

L o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m [ k, cm/s 40

20| & = z \ 3z INSTALLATION

O | Qo El £ 20 40 80 80 10° 10° 10t 10° 55 AND

B¢ | ¥ 2 lae l8lol2] & i . . i i i i i 2] crounDwaTeR

T DESCRIPTION < deiclg| & SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ak OBSERVATIONS

az = % |oepth ziel=z o Cu, kPa emV.® U-O w oo

fal o© = 9 wpbH——oY—jwi g

] £l m =
(2] 20 40 60 80 10 20 30 40
. PAVEMENT SURFACE 18821 (Golder Report No. 041-140048) i
- ASPHALT 0.00 E
i 0.18 188 ]
- CONCRETE Jas7e] 1 |as| - © ]
[ 0.43 1
| 50 ]
- 2158 8 o 5
- Sitiff, mottled brown and grey, | 187 R
B SILTY CLAY, some sand, irace gravel -1
[ (TILL) i
5 50 i
[ 3 |50 11 (o] ]
_—_— |-— a
5 [§ 186,08 ]
B 213 186 E
i 50 ]
i 4 inn|34 o] ]
[ Hard, brown, SILTY CLAY, some sand, i
- 3 trace gravel, occ. sand and silt partings, || ~1
- oxidized, fissured { TILL } 185 b
A 50 ]
i 5 |po |3 [$) 7
B 184.40 -
- 4 50 -
8
B Very stiff, grey, SILTY CLAY, some 6 |po|? 9 i
A sand, trace grave! ( TILL } || 184 ]
B 18359} 5 v ]
i &= 4862 7150157 O _. 1
5 gl Compact, grey, SILTY FINE SAND, bo Water seepage info ]
— 5 ; Z| trace gravel || borehole encountered  _|
R g i} 1 183.03 at about elevation E
- g3 X 183 183.59m during drifing -
[ i+ on May 12, 2004 ]
- s ]
i 182 ]
. 50 i
i 8 50| 11 @) :
- 7 >96+ —
[ 181 ]
- Very siiff, grey, SILTY CLAY, some b
3 sand, trace gravel, sand pockets — 3
i (TILL) I ]
[ 9 Ipol| 18 H— MH ]
L 3 .
A _O'. 180 ]
IS i
- | 179 .
5 50 i
3 10|50 | 12 O 4
L 1 |
- CONTINUED NEXT PAGE ~-

LDN_BHS 041-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA INPUT: Ton:

DEPTH SCALE
1:50

LOGGED: S.P.

CHECKED: Q\b


ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 4 SHEET 2 OF 2

26/04 DATA INPUT: Tony Mastroianni

-140048.GPJ GLDR_CAN.GDT 8/.

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 14, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w |8 SOIL PROFILE SAMPLES RESISTANCE, BLOWSI0.3m k, omss ")
T | E - Z . 2z INSTALLATION
g | w Q El E 20 40 60 80 0% 10° 10* 10° 1 AND
oF | 2 & ey [8]u]S] B ) i ! ' I i i I 28]  crounowaTER
Ful o DESCRIPTION < Jala|a] & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5F OBSERVATIONS
& = E 2 DEPTH % t % o Cu, kPa remV.®@ U-O W % ]
H ol Ehwm |2 9 Wpb—oeft 1w g
o & o 20 40 60 80 10 20 30 40
--- CONTINUED FROM PREVIOUS PAGE —-
- 1c
i >96+ B
| 178 +— R
B (Golder Report No. 041-140048) .
| s R
5 11 15 ¢) e
I DO E
- ] 177 .
5, ]
3 | 176 ]
- 12| 33115 o) ]
N N
i 175 .
i 50 1
. 13{59 113 0 ]
n 5 I.Eu =
. Kl 174 ]
- & % Very stiff, grey, SILTY CLAY, some -
- 2| ] sand, trace gravel, sand pockets 1
. (2} (L) ]
s ]
- || 173 ]
5 1/ 14|21 15 ) ]
- e E
- 7 172 -
i =) ]
L 1 15 (58] 12 o -
i — 171 1
s ]
- || 170 1
- 16| 53] 16 o .
= ’ 169.47 ]
K END OF BOREHOLE 18.75 ]
L ]
| B ]
IR ]

LDN_BHS 041

DEPTH SCALE
i:50

LOGGED: S$P.

CHECKED: k



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 5

BORING DATE: MAY 18, 2004

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

041-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA INPUT: Tony Mastroianni

LDN_BHS

a DYNAMIC PENETRATION AY HYDRAULIC CONDUCTIVITY,

w Qo SOIL PROFILE SAMPLES ~ | RESISTANCE, BLOWSID3m ¢ k, cmis I e INSTALLATION

<Ly | E = o 1} £=Z

Our { w s} El £ 20 40 60 80 10°  10°  10¢ 10° gE AND

8¢ | g 2 lae 1810 12] & ) | i . I i L L 24 GROUNDWATER

Euw Q <« |8 |ala & SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT s5F

gl = DESCRIPTION e HIEE i Ou, kPa emV.® U- O 9y OBSERVATIONS

w @ < > o) w Wp | eﬂ 1w < S

518 Elm = |2

12 20 40 80 80 10 20 30 40
- PAVEMENT SURFACE 187.20 (Golder Report No. 041-140048) i
B ASPHALT . h
[ 0.18 187 .
i 0.30] 1 |as| - o) ]
- Very dense, brown, fine to medium [ | E
I sand, some gravel, trace silt ( FILL ) 2 goo 64 o ]
B - 186 B
- 185.83 h
- . X 1.37| 1
B Stiff, black, clayey topsoil, some sand |— E
i trace gravel ( FILL ) 185.50 a ]
i 170] 3 |22 | 12 b
- Stiff, motiled brown and grey, silty clay, o -
- 2 somme sand, frace gravel, trace topsoil | -1
B FILL 7
B ( ) 184.91 185 b
i 229 ]
3 Stiff, black, clayey topsoil, some sand, 415049 o) R
3 trace gravel { FILL ) Do .
3 184.45 ]
B 274 ]
. sfeis | -
- &1 Z] stitr, mottled brown and grey, Borehole dry during |
B Z1z| SILTY CLAY, some sand, trace gravel 5]%0|4,] 184 o drilling on May 18, 2004
B 4 Do .
- g SpmL) A
)
| 3l | 4
- &lE { 18354 .
3 366 i
R 50 -1
- 6 |pof 34 @] ]
A | 183 ]
[ Hard, brown, SILTY CLAY, some sand, ]
B trace gravel, occ. silt partings, oxidized | B
X {TILL ) o ]
[ 3
1 182 _
B 6 Stiff, grey, SILTY CLAY, some sand, N
- trace gravel { TILL ) T
i 181 ]
[ o ]
i END OF BOREHOLE ]
. N
L 5 i
I ]
T ]
DEPTH SCALE LOGGED: S¥.
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 8 SHEET 1 OF 1

NPUT: Tony Mastroianni

-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA |

LDON_BHS 041

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 18, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Y k, cm/s Lo
2ol £ = < . 2z INSTALLATION
du | w o El = 20 40 60 80 10° 10° 10" 10° a5 AND
£l 2 & leey [Glw|g] £ ' ' . : ' ! ' ' 28|  orounowarer
gl g DESCRIPTION < a % g| (S::lE:\PZ STRENGTH rnear:1 \(/ $ 8_- 8 WATER CONTENT PERCENT 8o OBSERVATIONS
& Z 2 |oepTH| 3 gl @ . : wob—o%W —  gw <5
(=] o 14 m ]Z hur} P
I} = o
7 20 40 60 80 10 20 30 40
- PAVEMENT SURFACE 18860 (Golder Report No. 041-140048) ]
- ASPHALT 0% 1
3 CONCRETE o ]
I 188 ]
5 Very stiff, mottled brown and grey, E
- SIL.TY CLAY, some sand, trace gravel, o ]
- 1 oce. silt partings ( TILL ) ]
- 187 :
[ e} ]
L, i
i Very stiff to hard, brown, SILTY CLAY, b
[ some sand, trace gravel, oxidized 186 o T
[ (TILL) i
B clk Borehole dry during e
3 2 drilling on May 18, 2004
[ Iz o ]
i wlQ
s{3 |
B 010 N
[ £]E 185 i
., o ]
- ] 184 e
- 750117 o 1
I || n
L Stiff to very stiff, grey, SILTY CLAY, i
- some sand, trace gravel ( TILL ) -
B 183 B
. 5 ]
3 8 15014 o] ]
- 182.04 -
[ END OF BOREHOLE 8.55 ]
- .
L i
I a
W ]
IR _
DEPTH SCALE LOGGED: S.P.

1:50 Ags.gd rtes CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 12 SHEET 1 OF 1

y Mastroianni

END OF BOREHOLE ' 8.08

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 18, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION N\ HYDRAULIC CONDUCTIVITY,

I 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m g k, cmis L0

2| & = z \ 3z INSTALLATION

Ouw | w Q9 1= = 20 40 60 80 0° 10° 10 10° 55 AND

= <§9 o [eev [Blw|s S [snEarsTRENGTH natv +' Q-® WIATER cc') TENTIPERCEII\IT 8@ GROUNDWATER

Ey < 12ia|a natV. - N EF

£ é DESCRIPTION = loemlz | F % E Cu, kPa emv. & U- O w W w 9(%, OBSERVATIONS

a [e} 'n_ﬁ m 12 bur} P

@ ) @ 20 40 60 80 10 20 30 40

L o] [ avemEnT surFacE 10567 (Golder Report No. 041-140048) .
i ASPHALT i 1
[ 0.18 1
i CONCRETE . 4] 188,26 ]
- Black, topsoil, some sand, trace gravel :§ 1 agiéé -
i (FILL) $ 061 188 3
= : [~ .
| 1 Brown, silty fine to medium sand, trace & 11as| 7 o) ]
- gravel, trace clay { FILL ) &S ]
| .| \V4 |
- 2y 187.30 = ]
| Compact, greyish brown, fine to coarse 2 & 1371 | \éVate;]r Teepage into g ]
- silty sand, trace gravel, trace silt RS o) orehole encoqntere 7
- {FILL ) s 186.94 50 187 at about elevation ]
- 173] 2 |po| 14 187.45m during driling
- || © on May 18, 2004 -
- 2 Stiff, brown {o grey, SILTY CLAY, some 7
L sand, frace gravel, fissured, silt partings N
: 186.23] o] 1
- 244] 3 [ 30120 E
B Compact, grey, fine to medium SAND, ) 186 ° ]
- trace gravel 1 1es77 1
L, 290f | ]
B 50 ]
| 4 (50|26 (o] ]
| ols 185 ]
| 5lE || i
A b 50 ]
i P 2 5 150]28 @) ]
- 2 g =
N | ]
i 5 184 ]
- 6 |po| 30 O ]
L 5 | | ]
B Very stiff to hard, grey, SILTY CLAY, ]
5 some sand, trace grave! { TILL ) 183 E
C 1o ]
i o ]
[ 182 ]
5 ]
- 181 3
i o ]
I A

LDN_BHS 041-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA INPUT: Ton:

DEPTH SCALE LOGGED: &pP.
FGolder k
150 Associates CHECKED: TS\



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 15 SHEET 1 OF 1

y Mastroianni

LDN_BHS 041-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 18, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m % k, cm/s NG
2ol E P 4 . 2z INSTALLATION
ow | w o sl £ 20 40 60 80 10° 10° 10* 10° 3 AND
zE g 4 B FIE s SHEAFIQ STRENIGTH ety +I Q-@ WIATER C'ONTENTIPERCEII\IT 8@ GROUNDWATER
=y DESCRIPTION < 218 o] @ natV. - a._
él.:l = g E DEPTH % t g d Cu, kPa remV.& U- O Wi W Wi 2 %’ OBSERVATIONS
° 18 El o =] |2 ot © '
o [2) «© 20 40 60 80 10, 20 30 40
|, PAVEMENT SURFACE 186.49 (Golder Report No. 041-140048) i
- | ASPHALT 000 .
- 0.14] 1 |As| - O E
B Granular road base ( FILL } 186.09 E
: 0.41 186 :
B 2 |As| - o 4
- Stiff, brown, silty clay, some sand, trace 50 b
- gravel, pockets of topsoil and silty sand 3 1po| @ o -
B (FiLL) | 7
- 184.920— 185 E
i 1.58] 7
[ 41817 q i
- Firm, black, topsoil, some sand, roots, Do E
B 2 organics ( FILL ) - E
| 184.36 R
3 213 ]
B Stiff, brown and grey, SILTY CLAY, 50 O h
i some sand, trace gravel { TILL ) 5 {pol 14] 184 1
s 183.75 o ]
- 274 E
- 3%z | ]
S g E Borehole dry during -
[ ; z 6 gg 36 o drilling on May 18, 2004 ]
[ g g, ]
SHE = || ]
__ 50 .
B 7 1oo |41 o] ]
B Hard, brown, SILTY CLAY, some sand, | ]
| trace gravel, occ. silt pockets, fissured 182 e
- {TILL) 1 .
B 50 ]
- 8 |pol34 ¢] i
N || |
i 181 X
I __
- 180.35F— E
3 6.15 B
A Very stiff, grey, SILTY CLAY, some 9159119 o) b
B sand, trace gravel, silt pockets { TILL ) 179.04 180 ]
[ END OF BOREHOLE 6.55 1
I .
- s ]
- o ]
8 i
. B
DEPTH SCALE LOGGED: S.P.
) FGolder
150 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 16 SHEET 1 OF 2

BORING DATE: MAY 18, 2004 DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

.GDT 8/26/04 DATA INPUT: Tony Mastroianni

-140048.GPJ GLDR_CAN,

LDN_BHS 041

DYNAMIC PENETRATION AY HYDRAULIC CONDUCTIVITY,
y |8 SOl PROFILE SAVIPLES RESISTANCE, BLOWSI0.3m & K, omis )
ol & P Zz . 3z INSTALLATION
oW { o o gl 2 20 40 60 80 10°  10°  10*  10° g AND
3¢ & e A B ] s s i . I i i 28]  erounbwater
Zwlo DESCRIPTION < [EEY 1o 18 |Gl Z [SHEARSTRENGTH natv. + a. @ WATER CONTENT PERCENT &- OBSERVATIONS
%E £ 5 DEPTH § Fig]l @ Jouwa remV.® U- O We W W 2%
Q (m) pur}
o ® o 20 4 80 80 10 20 3040
T T | E— T T .
| || PAvEMENT SURFACE o (Golder Report No. 041-140048) ;
i ASPHALT 187.09 ]
- 0.20 187 4
B Granular road base { FILL ) 186.84) 1 |AS| - O 1
- 0.46 h
B Very stiff, mottied brown and grey, silty 50 B
- 1 clay, some sand, trace gravel, trace 2 |po| 18 o 1
[ topsoil { FILL ) | T
B 186 .
- 185.77 .
- 1.52 4
i Firm, mottled brown and grey, silty clay, 3 gg 7 o ]
| some sand, trace gravel, topsoil i
- 2 pockets { FILL ) 185.16 — —
i 4 2.3 ]
- d 1 185 E
B 50 ]
N 4 5ol 24 o :
L n ]
- Very stiff to hard, brown, SILTY CLAY, B
- some sand, trace gravel, silt partings, 50 O T
[ fissured ( TILL ) 5 lpo|30 184 ]
- 4 50 -
K 6 |50 22 o] R
s 183.05 ]
B 424 183 ]
B « | Borehole dry during —
B = h 4
2 o o 7 gg 10 o drilling on May 18, 2004 ]
B 2 g ]
N I g — | .
5 = 2 A
B 2|2 182 ]
|- >96+ 5
I ]
i 50 ]
[ 8 150l 8 181 0} i
L ® + ]
- Very stiff to siff, grey, SILTY CLAY, E
- some sand, trace gravel { TILL ) 1
B 180 & + i
B 50 ]
i o |26 0 ]
- 8 || N
- 179 E
i & + R
i ® i+ ]
I ]
T wo|2le] 178 0 ]
[ 10
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: .
i
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 16 SHEET 2 OF 2

BORING DATE: MAY 18, 2004 DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

.GDT 8/26/04 DATA INPUT: Tony Mastroianni

1-140048.GPJ GLDR_CAN

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
I LOWS/0. s
;w g - z RESISTANCE, BLOWS/0 3m \, k, cmis I 22 INSTALLATION
gyl y Q @ &l E 20 40 60 80 19*’ 10° 19" 10° 55 AND
< B

fwlo DESCRIPTION < | ELEV. 'é 813| & |SHEARSTRENGTH natv. T G- @ WATER CONTENT PERCENT 5F g’;ggggﬂfgﬁg

52| 2 L {oepTHIS | £ g o 1CukPa remV.® U- O W W " 2%

) El m 12| 132 Pl ot

D 20 40 60 80 1020 30 40
i T T T T
- CONTINUED FROM PREVIOUS PAGE ---
1o || coummueDerow rrevious ace s (Golder Report No. 041-140048)
B 177 D T e
N i ]
- 11 59 lwh o .
- 1 -
B 176 ]
a ol + I
i & ]
- 12 -
X ] 175 :
= 50 u
i 12 | 33 |wh 0 .
_— 13 B —
i B o + 1
- 174 -
- ® + .
[ 50 ’
L 3 lpof 7 o ]
| x|s 4
Wl -
N Hi17 173 ]
Tiz . N

B x| 3 Very siiff to siiff, grey, SILTY CLAY, E
i g g some sand, trace gravel ( TILL ) T
L 8 I [ + :
s >96+ N
s ] 172 -
. 5 ]
[ 14381 8 o} i
6 ]
[ & | + ]
K 171 r
: o |+ 1
I 15331 7 o .
- [ ] 170 .
N o + ]
s gﬁ + ]
- | 169 -
- 50 -
[ B lpo| 8 g 1
- 168.55 ]
A END OF BOREHOLE 18.75] ]
— 19 -
[N ]
L % ]

LDN_BHS 04

DEPTH SCALE
1:50

LOGGED: .
CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 19 SHEET  OF 2

y Mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 25, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o DYNAMIC PENETRATION AY HYDRAULIC CONDUCTIVITY,

w Q SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m (§ K, crifs NG)

ol & — F4 \ =z INSTALLATION

g | i Q E} E 20 40 60 80 10°  10° 10" 10° 55 AND

Px | = & leey [Glu|S] < ‘ ' : ' ' ' ! ‘ 2] erounowater

fm Q DESCRIPTION < Jaja|al & SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT &85 OBSERVATIONS

il Zfoermn| 22 2 | cukea emV.® U- O Qa

w © < 2 Bl w W 4

a x Elm |2 ] Wp ———6~———wi 3

o v o 20 40 60 80 10 20 30 40
T T T T T :
L o| | pAvEMENT suRFACE 18061 (Golder Report No. 041-140048) .
B ASPHALT - -
i 0.15 4
[ Granular road base ( FILL } 186.37) 1 |asl - h
B 0.43 1
- | 186 b
5 s .
- Stiff to hard, brown and grey, silty clay, 2 ipo| ® O =
i some sand, trace gravel { FILL ) b | ]
1 185.13] | ]
B 188) 3 | 20|43 185 1
., - ]
- Hard to stiff, brown and black, silty clay, B
3 some slag, some sand, frace gravel, | h
[ trace organics { FILL ) 459012 o ]
| (2] ]
[ 184 ]
- ]
- Stiff, mottled brown and grey, ]
- SILTY CLAY, some sand, trace gravel 0 g
i (Thi) 1
- 183 b
- . o) i
B Xils -~
- olE 182 o 1
| 2 2 ]
- ° g 3 N
-l
i 28] Very stiff to'hard, brown, SILTY CLAY, 7
5 some sand, trace gravel, silt pockets .
B (TILL) i
i 181 1
IS ]
3 8 |32117 o 1
- oA 180 .
-, 1M} 179.80 N
B I 7o ]
i EARY RIE o ]
I |
[ Firm to very stiff, grey, SILTY CLAY, ® 4 -
- some sand, trace gravel { TILL } E
[ 178 51T ]
I o
| s 4
i 10301 & (o] .
B 177 1
- 10
--- CONTINUED NEXT PAGE —

LDN_BHS 041-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA INPUT: Ton

DEPTH SCALE
1:50

LOGGED: S.P.



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 19 SHEET 2 OF 2

BORING DATE: MAY 25, 2004 DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

T 8/26/04 DATA INPUT: Tony Mastroianni

-140048.GPJ GLDR_CAN.GD

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES ~ | RESISTANCE, BLOWS/0.3m \ k, cmis I 0 INSTALLATION
< = ) L=z
Qi o 3 el &l 2 20 40 60 80 100 agt a0t 10° I35 AND
a < 1 1 L S
Eulo DESCRIPTION < | ELEv. é 8&] & [SHEARSTRENGTH natv. + - @ WATER CONTENT PERCENT &F gggggeﬁfggg
&= 2 2 {DEPTH =12l & |cCukPa remV.® U- O A
& x = pl 2 g ® wptb———oW gw <<
T
& 2] a 20 40 60 80 10 20 30 40
--- CONTINUED FROM PREVIOUS PAGE ---
° s+ (Golder Report No. 041-140048)
@ +
176 o
1
@ +
175
e |+
12
O
xls
wiig
A
2zl ! 174
&| 8| Firm to very stiff, grey, SILTY CLAY,
13|2| 3] some sand, trace gravel { TILL )
g2 o |+
>96+
173
14 g
® |+ <z
172 Water seepage into
D + borehole encountered
at about elevation
172.18m during drilling
on May 25, 2004
G

END OF BOREHOLE

20

l||||||||||||||||||||l||Ill|l||||l||ll||1|11|||II||IllllellllXllllllIllllllllllllllllllllll|||ll||l

DEPTH SCALE
1:50

LDN_BHS 041

LOGGED: S.P.
CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


-140048.GPJ GLDR_CAN.GDT 8/26/04 DATA INPUT: T

LDN_BHS 041

ony Mastroianni

PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 20

BORING DATE: MAY 26, 2004

SHEET 1 OF 2

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
uy 8 SOIL PROFILE SAMPLES _ | RESISTANCE, BLOWS/0.3m I k, cm/s I Lo INSTALLATION
< [ L=
34 I g el 1§] & 20 40 e 80 00 10° a0t qg° Zc AND
T Sleev |y|lw|g] £ g GROUNDWATER
fw] © < alal|g SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT 5
A DESCRIPTION Y e HEEL BEE B V. ® 0. O Qu OBSERVATIONS
w x < =) 3 o W g
o] s Elm |2 5 Wpb—o% g
(2] « 20 40 60 80 10 20 30 40
1] 1 ) T T T
PAVEMENT SURFACE 4
I - ]
i e (Golder Report No. 041-140048) -
[ CONCRETE ]
3 Very stiff, mottled brown and grey, 1
T SILTY CLAY, some sand, trace gravel, 187 [e) .
L silty pockets ( TILL ) ]
[ o] ]
i 186 ]
. n
i o ]
- Hard, brown, SILTY CLAY, some sand, N
- trace gravel, fissured, silt pockets and -
- 3 sand layers { TILL } 185 1
[ -70mm sand seam @ 4.0m 1
[ o ]
| o) J
-, 184 5 3
B o} J
| ols ]
- g|E o) N
I Ed 183 E
xld
| &l |
5 S| B
i 212 ]
i 182 N
[ & -
- [T — MH ]
o, 181 vy ]
[ Hard to very stiff, grey, SILTY CLAY, i
- some sand, trace gravel { TILL ) 1
B - F s ]
- ® 20| | 180 S .
. & i
A >96+ 7
B R 179 ]
LN 939110 o i
- ) N s
. o 178 ]
--- CONTINUED NEXT PAGE ---

1

: 60

DEPTH SCALE

LOGGED: 78,P.
CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 20 SHEET 2 OF 2

TA INPUT: Tony Mastroianni

-140048.GPJ GLDR_CAN.GDT 8/26/04 DA

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 26, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION AY HYDRAULIC CONDUCTIVITY,
y 18 . g | RESSTANCE BLOWSOIm X, cmis I 22 INSTALLATION
Ow | s} El B 20 40 80 80 10°  10° 10°  10° 3 AND
o | = zlaey [Slu]a] & . L L : ' ! I I 28 GROUNDWATER
[¢] o a1 o R STR tV, - W, N a-
Ful g DESCRIPTION & Q g 2| & | SHEARSTRENGTH matV, $ a- 8 ATER CONTENT PERCENT a5 OBSERVATIONS
we Iz g [EPHIS | E] | : wp ——aW E&
N El e |2 |2 P
a 2] @ 20 40 60 80 10 20 30 40
- 1o - CONTINUED PROM PREVIOUS PAGE— | (Golder Report No. 041-140048)
A ” A
B 11 Wipo| 7| 177 Q E
[ >96+ ]
I 176 E
: 11|3316 o) ]
N 175 §
[ Hard to very siiff, grey, SILTY CLAY, ® + ]
| some sand, trace gravel { TILL } ]
[ >964 E
| 75 ]
e P 12110 174 \» a
[ |41 - 1
| 2 @0 .
| = g i
| g3 ]
- 212 >96+ h
= al|lxT .
5 173 E
L 13] 20114 o ]
. 172 ;
- U 17177 E
- J 16.15 b
¥ X ]
[ Water seepage into ]
5 — borehole encountered ]
- 50 171 at about elevation -
- 14 50| 12 O 171.48m on May 26, ]
i || 2004 ]
B Compact to loose, SANDY SILT, some 1
i clay, occ. sand seams and clayey layer T
L >96+ B
5 170 E
| 50 ]
[ 151po| 2 o ]
L b1l 160.18 7
i END OF BOREHOLE 18.75 i
L o .
N 1
. ]

LDN_BHS 041

DEPTH SCALE G ld_e]_' LOGGED: §.P.
1:50 Associ S CHECKED: \



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048 RECORD OF BOREHOLE 21 SHEET 1 OF 2

4 DATA INPUT: Tony Mastroianni

LDN_BHS 041-140048.GPJ GLDR_CAN.GDT 8/26/0

LOCATION: SEE LOCATION PLAN BORING DATE: MAY 26, 2004 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
y 1S SOIL PROFILE SAMPLES | | ResisTance, sLowsioam i ¥, cmis I L0 INSTALLATION
< <Z
i g 5 . gl € 0 40 60 & ! 100 100 10t 10 ze AND
Th o leey |8 |wig] £ = GROUNDWATER
Zwl O < ola|e SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT asF
A I DESCRIPTION EloemlS 5128 & | Ve U.O 8 OBSERVATIONS
w id g 2 of w wpt———oW——yw <5
o o] 14 (m) z et P
@ = el
» 20 40 60 80 10 20 30 40
| || PAVEMENT SURFACE (Golder Report No. 041-140048) | |
- | ASPHALT ! i
i Granular road base ( FILL ) o] ]
B 1 |as| - |
B Brown, silty clay, some sand, trace o} N
| gravel { FILL ) .
| 187 N
- Hard, mottled brown and grey, 2 |20 132 o) .
B SILTY CLAY, some sand, trace gravel u// E
i (L) o Y eez0] | ]
i " 1.37) | 1
[ 3 |50]2¢] 186 o ]
L, ] ]
[ Hard, brown, SILTY CLAY, some sand, 50 3
i trace gravel, fissured, occ. silty sand 4 |po| 32 C ]
L partings { TILL } | 1 185 N
. || ]
i 58|30 o ]
- 184.11] | i
[ 3eep | 184 3
- ¢ 6 |50 |22 &—— MH .
[ s | Borehole dry during 7
B § E 7 Sg 17| 183 o) drilling on May 26, 2004 ]
- 5|2 g | .
N HE ]
B 212 ]
i 182 i
I N
[ 50 N
[ 8 Ioo| 14 o ]
[ Very stiff to very stiff, grey, Y 181 ]
| SILTY CLAY, some sand, frace gravel / |
I (TILL ) ]
[ 180 ]
50 i
3 9 S0l 1 e} ]
=] [ | ]
- >96+ ]
i 179 ]
[ ]
N 103318 o 3
i 178 ]
[ 0 B
—- CONTINUED NEXT PAGE ---
DEPTH SCALE LOGGED: S.P.

1:50

CHECKED: Qﬁ



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 21 SHEET 2 OF 2
BORING DATE: MAY 26, 2004

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DATUM: GEODETIC

.GDT 8/26/04 DATA INPUT: Tony Mastroianni

041-140048.GPJ GLDR_CAN

1

LDN_BHS

.50

CHECKED:

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

g |8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/03m ¢ K, cmis 40

2ol E = g . iz INSTALLATION

ow | w s} Ef = 20 40 60 80 10°  10°  10* 10° g AND

g g2 P ELEV zl ., 2 & 1 1 1 1 1 1 1 I g & GROUNDWATER

wlo ‘Jola (G| 5 | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F

Fdl =z DESCRIPTION = e EARS 21 § | 2EE emv.& U. O = OBSERVATIONS

m @ < > 3 w g Wi W wi <

o o) P_: (m) =z N P —+

a » o 20 40 60 80 10 20 30 40
i T T T
| . —- CONTINUED FROM PREVIOUS PAGE - (G older Report No. 041-1 40048)
i s 177 ]
| 1 6 e} 1
— Do _
i >96+ J
i 176 ]
L 1 N
- 12|321s o ]
i || 175 i
L Y ]
i i ® + ]
B >96+ 1
i | 174 ]
[ 50 i
L 13|55] 9 e} N
N = ]
[ 2o R
- & % Very stiff to very stiff, grey, E
- = |2| SILTY CLAY, some sand, trace grave! 1
[ 218 () >96+ :
3 173 i
. .
[ 14301 8 o ]
i ] 172 ]
I N
i >96+ ]
3 — 171 ]
L 7 15(381 7 ) N
- q + ]
N 170 ]
[ s e |+ ]
- 1650 4 o] :
[ 169.02 1
i END OF BOREHOLE 18.75 ]
N N
[ _
DEPTH SCALE LOGGED:

¢



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 041-140048
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 31 SHEET 1 OF 1

BORING DATE: JUNE 7, 2004 DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

10/12/04 DATA INPUT: Tony Mastroianni

1-140048.GPJ GLDR_CAN.GDT

LDN_BHS 04

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o .
4.1 2 — z RESISTANCE, BLOWS/0.3m \‘ k, cmis :[ 2 2 INSTALLATION
fu | w s} @ gl & 20 40 60 80 19*" 19’5 19“ 19‘3 85 AND
2 < =w
ful o DESCRIPTION < [EEv-1E eS| & [siearstreneti natv + a- @ WATER CONTENT PERCENT 5F g’;ggg\?ggﬁg
%=1 2 Sloermr]Z (21 & lcCukpa remV.® U- O Ba
] x < =) 3 m W <
a ] el m |2 9 Wp ———of—wi 3
o @ - 20 40 60 80 10 20 30 40
T T —
(Golder Report No. 041-140048) |
% GROUND SURFACE 187.30 N
N 0.00| ]
B 187 |
3 1]as| - o} N
- ]
- Brown, silty clay, some sand, trace ]
- gravel { FILL ) 186 N
I 2|20 o ]
L, | ]
i 184.86 185 ]
- 2.44 e
I Stiff, mottied brown and grey, N
s SILTY CLAY, some sand, trace gravel, 1 Borehole dry during E
- fissured ( TILL ) 3|50l g ~ driing on June 7, 2004
- po 184 .
- 18364] | R
B % 3.66 1
| = i
S ]
- sli<io ]
1 xio i
)
| ] 3 |
: 8 183 :
[ Hard, brown, SILTY CLAY, some sand, | 1
L trace gravel { TILL ) ]
50
i 4 |gol33 o ]
I | ]
] 182 4
[ 181.81 ]
[ 5.49) i
I i
[ 50 ]
[ 5 13032 181 o b
| Stiff to hard, grey, SILTY CLAY, some ]
5 sand, frace gravel { TILL ) all ]
-7 o ]
- / 180 -
i 5, 50 - 3
[ 6 Jpo| 10 ]
- 8 179.22 B
i END OF BOREHOLE 8.08 ]
T E
o, ]
DEPTH SCALE LOGGED: SS.
!
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 041-140048)


PROJECT: 06-1140-006

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: JUNE 6, 2006

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

LDN_BHS 06-1140-006.GPJ GLDR_CAN.GDT 6/14/06 DATA INPUT: Tony Mastroianni

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTMITY,
é ” (é — = RESISTANCE, BLOWS/0.3m \‘ k, cm/s I 2 2 INSTALLATION
SEl & gl © 20 40 60 80 ¢ 10° 10t 107 ZE AND
oxy ] =2 P o @ > 1 i i ) 1 ! { i on
] & Eleev |ulw|g] £ e e SONTTE e g GROUNDWATER
Ful g DESCRIPTION Slemlle gl @ SHEAR STRENGTH nat\. £ 5.8 WA NTENT PERCENT =} OBSERVATIONS
8 x 3 ¢ 2 o] = ' ’ Wp @By Wt <%
[at o g m % ! P -
. o @ 20 40 60 80 10 20 30 40
: . - " "
- o PAVEMENT SURFACE 181.04 | (Golder Report No. 06-1140-006) -
i ASPHALT o 181 4
B CONCRETE ) b
i 0.28F | k
- Stiff, brown, silty clay, some sand and 1 1ss|10 Ie) E
- gravel, trace organics { FILL. ) ]
[ 18028 i
i 0.76 .
- Very stiff, mottied brown and grey, 21881171 180 Q ]
5 SILTY CLAY, some sand, trace gravel - -
L (TILL) R
i 1 179.52 ]
[ 152 E
i 3 |ss{24 o ]
- 2 | 179 E
3 4 |ss|28 o E
L, Very stiff to hard, brown, SILTY CLAY, N
3 some sand, trace gravel { TILL ) 1 178 Borehole dry during R
N 5 Issia3 o drilling on June 6, 2006 ]
i Ele || ]
M Ei b
- ‘lz|e 6 {ssi2s| 177 ]
s £i3 ]
= [sRE% —_— b
i = 176.62 ]
5 2.42 ]
- 7 {ss|13 o) E
- s - 176 ]
- ¢ | 175 .
3 Very stiff to stiff, grey, SILTY CLAY, 1
1 some sand, trace gravel ( TiLL ) 8 |ss| 9 @] ]
7 174 296 7
i 9 lss|7 e} ]
N 8 172.96 173 7
5 END OF BOREHOLE 8.08 ]
L 5 ]
0 i
DEPTH SCALE LOGGED: BG.
ki -
1:50 CHECKED: I3



ZBush
Text Box
(Golder Report No. 06-1140-006)


PROJECT: 06-1140-006

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 7

BORING DATE: JUNE 7, 2006

SHEET 1 OF 1

DATUM: GEGCDETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

-1140-006.GPJ GLDR_CAN.GDT 6/14/06 DATA INPUT: Tony Mastroianni

LDN_BHS 06.

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

y | ¢ . . | ResisTANcE BLOwso3Im K, cm/s I 22 INSTALLATION

ou | w o gl 8 20 40 60 80 10 100 10t w0 &5 AND

ot = g laey |Blwlal £ ' ' : ' ‘ ‘ i ’ Zw]  crounDwaTER

£ @ DESCRIPTION < Jolaia] & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT " OBSERVATIONS

Sl Coerrl 2z 2] 2 |cukpa remV.® U- O w 8

F x = 2 6f @ Wp b———%———fwi <<%

=1 m =
2 o = 20 40 60 80 10 20 30 40
L, PAVEMENT SURFACE 181,55 (Golder Report No. 06-1140-006) ]
5 0.00 i
- ASPHALT 181.35) 1 las]| - o ]
- Grey, sand and gravel { FILL ) 0.20 E
|- 0.30, E
i 2issi 41 181 o ]
B Brown to black, silty clay, some \vd ]
- organics, clay tile fragments { FILL) - = E
L, 3 lss] 2 o Water seepage into ]
5 18?’33 borehole encountered
B b at about a depth of E
[ 0.76m during driling |
[ Firm to very stiff, mottled brown and i
. grey, SILTY CLAY, some sand, trace - 180 |
- gravel { TILL ) 4 lssizs o 1
- 179.57 h
- 2 1.98 N
X 5 1ss|26] 479 Q ]
I » ]
i Very stiff, brown, SILTY CLAY, some ]
¥ sand, trace gravel ( TILL ) 6 |ssi{27 o) 3
[ ] 178 ]
S || 1
3 g o 3
A P4 7 {ss |26 o 7]
wis
- ; I} -
. [« RR7) S— i
i [ 177.13 1
5 A2 h
[ 442l | 177 1
o 8 (ss|13 o] 1
- | -]
B 176 ]
., ]
- Very siff to stiff, grey, SILTY CLAY, 1
3 some sand, trace gravel { TILL ) 988} 9 o] h
- = 175 ]
I =06+ i
- RYA ]
- - 174 ]
- Water level in borehole
A at about a depth of h
- 10188y 7 o 7.32m upon completion
- 8 17347 of drilling on June 7, ]
| END OF BOREHOLE 8.08 2006 ]
I ]
I ]
DEPTH SCALE LOGGED: B.G.
1:50 CHECKED: O



ZBush
Text Box
(Golder Report No. 06-1140-006)


PROJECT: 06-1140-020
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 9

BORING DATE: FEBRUARY 20, 2006

SHEET 1 OF 1
DATUM:

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION AY HYDRAULIC CONDUCTIVITY,
w g SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m [\ k, cm/s 20
20| E - z . 2z INSTALLATION
Qu | u 9 « El B 20 40 e 8 100 100 10 10° 35 AND
Th o leey. |gjwlie] £ Ew GROUNDWATER
(=g 17} [} < Qo |ah 3 SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT s
& s % DESCRIPTION £ [oeemn % t 2 § Cu, kPa remV.® U- O W 8 o OBSERVATIONS
=] o 3 = 9 Wp ——oe%—wi <
2 =l (m 2
(2} 20 40 60 80 10 20 30 40
L, PAVEMENT SHOULDER SURFACE (Golder Report No. 06-1140-020) ]
[ Granular road base ( FILL ) [¢) h
- Stiff, mottied brown and grey, silty clay, b o ]
[ some sand, trace gravel ( FILL ) 1
L o ]
[ Stiff, mottied brown and grey, ]
5 SILTY CLAY, some sand, trace gravel ]
L (TILL) ]
i o ]
L, ]
B ]
[ o ]
i Hard, brown, SILTY CLAY, some sand, ]
sl I = trace gravel ( TILL) .
B ol@ Borehole dry during E
i <o drilling on February 20,
. M © 2006 ]
B w5 ]
B HE i
- 'S -
i ]
L 4 o .
i o ]
L 5 ]
L Very stiff, grey, SILTY CLAY, some i
- sand, trace gravel ( TILL ) |
[ & N
i o ]
i END OF BOREHOLE ]
- ]
= : .
sk ]
% - i
) o -5
sL i
>
g - -
°F ]
el ]
2 ]
zr _
<[ ]
<[ ]
[s] o o
8 B .
=] ]
kel ]
=t B
8 I~ 9 —
2 :
s ]
4 B .
o
g o -
[c] B ]
e ]
5] ]
(=1 = .
SF 10 ]
>
3
&
o
(2]
T DEPTH SCALE LOGGED: AA.
G . Golder .
Bl 1:50 JA SSOCi: checkeD: N f



ZBush
Text Box
(Golder Report No. 06-1140-020)


PROJECT: 06-1140-020

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 17

BORING DATE: FEBRUARY 20, 2006

SHEET 1 OF 1

DATUM:

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

y Mastroianni

LDN_BHS 06-1140-020.GPJ GLDR_CAN.GDT 6/15/06 DATA INPUT: Ton

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Q k, cm/s Lo
| £ o m \ 2z INSTALLATION
8] w o &2 - 5 = 2 ZE
z '&"J 3 A EEA M E SHEAZE‘?OSTRE:IIOGTH - v f IOQ ° i 1(?)NTEN:II'9PERC|:?NT = @ GROUQE‘?VATER
=W < Jaola o nat V. - WATER C sk
B2| 2 DESCRIPTION g [oerm]2 |7 | £ ﬁ Cu, kPa remV.® U- O W a o OBSERVATIONS
S 2l m 121718 wph——oe% — jw <<
o o @ 20 40 60 80 1020 30 40
_— PAVEMENT SURFACE (Golder Report No. 06-1140-020) ]
- ASPHALT 0.00 i
[ CONCRETE 0150 , 1o o ]
0. ]
- Granular road base ( FILL ) K 0.30 ]
[ Compact, brown, medium to coarse K Tl 2 |ss|14 e} T
B sand, some clay and silt, trace gravel K ]
i (FILL) ¢ 5T ]
- Stiff, mottied brown, silty clay, some R
- 1 sand, trace gravel, sand pockets - 3 [ss|12 o) -
[ ( Possible FILL ) v ]
- A 122 i
[ 4 |ss|29 (e} ]
L, || ]
- Very stiff to hard, brown, SILTY CLAY, ]
[ some sand, trace gravel ( TILL ) 5 [ss |50 o) i
I % ]
- § E.I | Borehole dry during E
[ z @ 6 |ss|47 o gglggg on February 20, ]
[ Wi
2|0 ]
[ 5|8 || ]
[ 3.66] B
- ¢ 7 |ss|30 e} 7
[ — ]
[ 8 |ss|21 o i
[ 5 ||
B Very stiff, grey, SILTY CLAY, some 7
B sand, trace gravel ( TILL ) ]
- ]
[ ]
[ & n
[ || . ]
[ 9 [ss|15 o) 1
B |
[ END OF BOREHOLE 6.55 .
- _'
[ & ]
[ ]
; 10 :
DEPTH SCALE G l der LOGGED: AA.
1:50 JAssociates crecken: N -



ZBush
Text Box
(Golder Report No. 06-1140-020)


PROJECT: 06-1140-142

LOCATION: SEE LOCATION PLAN

RECORD OF BOREHOLE 1

BORING DATE: JULY 13, 2006

SHEET 1 OF 1
DATUM: GEOQDETIC

S 06-1140-142.GPJ GLOR_CAN.GDT 8/31/06 DATA INPUT: Tony Mastrolanni

LDN_BH:

SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
o SOIL PROFILE SAMPLES
g |8 . _ | resisTance. sLowsii N K, cmis I 22| sawation
S | @ 0 2 20 40 60 80 ¢ 10 1w0f 10° 5 AND
owl = g Bluldl = ' - : : . ' ! . £i]  GROUNDWATER
EE| o DESCRIPTION < |[EEV- Q@ |8 2] Z |SHEARSTRENGTH natV. + Q-@|  WATERCONTENTPERCENT  |5-|  JssemrvaTions
o = = Z|r|o | Cu, psf remV. & U-O og
w |z g |0EPTHES 2] ® P wp ———a <<
o o I3 (fty =z o p -
o & 400 800 1200 1600 1020 30 40
L o GROUND SURFACE 614.7 (Golder Report No. 06-1140-142)
Black, clayey TOPSOIL, rootiets L gg
M 1|AS] - e
Yy
Stiff to very stiff, mottled brown and %’ [ |
grey, SILTY CLAY, some sand, trace o 2 |ss|11 o)
gravel ( TILL ) '
L, || 610 "
609.0f 5 | 55|22
5.8 o Borehole dry durring
. drilling on July 13, 2006
i N
=l 4 |ss|ar o}
)
% &| Very stiff to hard, brown, SILTY CLAY, —
& some sand, trace gravel, occ. oxidized, 605
- 10 fissured { TILL ) —
5 |ss|34 D
rg ]
/1 _801.5 o
T 13_# 6 |ss|22 8
| Very stiff, grey, SILTY CLAY, some o || 600
sand, trace gravel ( TILL ) =
/g 7 |ss|16 o]
. 598.2
END OF BOREHOLE 16.5)
— 20
- 25
- 30
— 35
DEPTH SCALE LOGGED: NR.
1inch to 5 feet CHECKED:



ZBush
Text Box
(Golder Report No. 06-1140-142)


PROJECT: 06-1140-142 RECORD OF BOREHOLE 2 SHEET 1 OF 1

LOCATION: SEE LOCATION PLAN BORING DATE: JULY 13, 2006 DATUM: GEODETIC
SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
DYNAMIC PENETRATION N\ HYDRAULIC CONDUCTIVITY
o SOIL PROFILE SAMPLES -
y | € " , | REsisTANCE, BLOWS/R \, k, cm/s I 22 INSTALLATION
By | & > el lg] B L2 _® @ A AL S S 17 o
=| i A =]
¢l e Eeev. |8 W (2| 3 [SHEARSTRENGTH natv. + O-®|  WATERCONTENT PERCENT |5+ |  CROUNDWATER
N = DESCRIPTION s 2 i S OBSERVATIONS
& F 5 DEPTH| 5 | & ol 2 Cu, psf remV.® U- O w W W o
e 18 gl w || |® . ° ! -
« » 400 800 1200 1600 1020 30 40
0 PAVEMENT SURFACE 12l | (Golder Report No. 06-1140-142)
ASPHALT 00
Brown, granular road base ( FILL ) 1 (A8 - o)
§12.2
202 |as| - D
Firm to very stiff, mottied brown and %87 ' ©
grey, SILTY CLAY, some sand, trace o 610
gravel ( TILL )
5 —
608.5 4 |s8|17 ©
87 o |Borehole dry durring
1 drilling on July 13, 2006 |
A
3 2 5|ss}|38 s}
g3
219 Very stiff to hard, brown, SILTY CLAY, [ | 605
some sand, trace gravel, occ. oxidized,
10 fissured { TILL) ]
6 |S535 o}
600.7] 7 |ss|21 o
135] | o]
600
15 Very stiff to stiff, grey, SILTY CLAY, -
some sand, trace gravel ( TILL )
8 |ss|13 o
] 5917
END OF BOREHOLE 18.5

20

LDN_BHS 06-1140-142.GPJ GLDR_CAN.GDT B8/31/06 DATA INPUT: Teny Mastrolanni

DEPTH SCALE LOGGED: N.R.

1inch to 5 feet CHECKED®



ZBush
Text Box
(Golder Report No. 06-1140-142)


PROJECT: 06-1140-142

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 3

BORING DATE: JULY 13, 2006

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140ib; DROP, 30in

LDN_BHS 06-1140-142.GPJ GLDR_CAN.GDT 8/31/06 DATA INPUT: Tony Mastroianni

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES - | RESISTANCE, BLOWSH Y k, cls I 29 INSTALLATION
4 I=
o | & S Q 0 4 6 80 10° 10 10t 10° ZE AND
?§ 3 g | ey g & § S [SHeArsTRENGTH natv. £ G- ® WATER CONTENT PERCENT f—f@ SROUNDIVATER
I~ < [ nat V. - s
£ z DESCRIPTION e HEE E pyran ok A e " Sy OBSERVATIONS
[=] 9 el mw |z @ W iG] W g
2 400 800 1200 1800 10 20 30 40
L PAVEMENT SURFACE s138] | (Golder Report No. 06-1140-142)
ASPHALT g-g
Tl fas] - o
Brown, granular road base ( FILL )
§11.3
] 25
Stiff, mottled brown and grey, 4 21ss| 9 fo)
SILTY CLAY, some sand, trace gravel o 610
{TILL) } s0sal
5 j/‘ 4.5 ||
. 3 |ss|16 o
{ Borehole dry durring
oM 1 drilling on July 13, 2006
5= b4l 1L
2|55 | Very stiff to hard, brown, SILTY CLAY, || /l‘
e | a| some sand, trace gravel, occ. silt : 4188135 O
g 3| seams, occ. fissures ( TILL ) k || 605
- 10 I —
W 5 |ss |30 o
e |
7] _s01.3|
H 20)
o 6 |55 |24 o]
. ; 600
Very stiff, grey, SILTY CLAY, some > 1
" sand, trace gravel, occ. fissures (TILL ) |15
M 7 |ss|17
4] s91.3
END OF BOREHOLE 16.5]
- 20
- 25
- 30
- 35
DEPTH SCALE LOGGED: N.R.
1inch to 5 feet CHECKE|



ZBush
Text Box
(Golder Report No. 06-1140-142)


PROJECT: 06-1140-142 RECORD OF BOREHOLE 4 SHEET 1 OF 1

LDN_BHS 06-1140-142.GPJ GLDR_CAN.GDT 8/31/06 DATA INPUT: Tony Mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: JULY 13, 2006 DATUM: GEODETIC
SAMPLER HAMMER, 140ib; DROP, 30in PENETRATION TEST HAMMER, 140ib; DROP, 30in
DYNAMIC PENETRATION ) HYDRAULIC CONDUCTIVITY,
w § SOIL PROFILE SAMPLES | REsisTANCE, BLOWSI N K, cmis I 29 INSTALLATION
3| & el gl ls] Bl e o ") v w v ¢ Tf5E ye
= < |  GROUNDWATER
o ) DESCRIPTION Sleev|Biw|2| 3 [srearstrenctn natv. + a-® WATER CONTENT PERCENT =N OBSERVATIONS
E z = = 10 v} Cu, psf remV.& U-0O e
s S E Diz:H z a|l “ ' wp F——— Wi <
@ » 400 800 1200 1600 1020 30 40
o GROUND SURFACE sz8l | (Golder Report No. 06-1140-142)
Black, clayey TOPSOIL :
08y |as| - o)
Siiff, mottled brown and grey, 2 28|13 610 =
SILTY CLAY, some sand, trace gravel —
(TILL)
5 |
3|ss|g o )
Borehole dry durring
606.8] | drilling on July 13, 2006
o] 7.0
i H
@ 3 4 (8834 605 f'e)
1 —
10 1
Hard, brown. SILTY CLAY, some sand,
trace gravel { TILL ) 5 |ss |39 o
6 |ss |30 o]
599.8 600
14.0
15 Very stiff, grey, SILTY CLAY, some 1
sand, trace gravel ( TILL ) 7 lss|20 o
] sers)
END OF BOREHOLE 16.5
20
25
30
35
DEPTH SCALE LOGGED: NR.
finch 1o 6 feet crecken: (g



ZBush
Text Box
(Golder Report No. 06-1140-142)


PROJECT: 06-1140-142 RECORD OF BOREHOLE 5 SHEET 1 OF 1

y Mastroianni

LDN_BHS 06-1140-142.GPJ GLDR_CAN.GDT 8/31/06 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: JULY 13, 2006 DATUM: GEODETIC
SAMPLER HAMMER, 140lb; DROP, 30in PENETRATION TEST HAMMER, 140lb; DROP, 30in
& SOIL PROFILE SAMPLES DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w g - , | RESISTANCE, BLOWS/H \ k. emis I 29 INSTALLATION
35| & § el lg| B © @ O S S e 17 e
Tl Tleev. |dlw|a]l £ Ew GROUNDWATER
1 C DESCRIPTION < g |82 2 | SHEARSTRENGTH natV. + Q- ® WATER CONTENT PERCENT 5F OBSERVATIONS
[ z L |oeptHS | £ |8 & | Cupsf remV.& U- O w o2
w g £lw |2 z wp ———8 <<
@ @ 400 BOO 1200 1600 10 20 30 40
o f | BAvEMENT SUREACE susl | [(Golder Report No. 06-1140-142) ]
ASPHALT X
Valas| - 0 i
Brown, granular road base ( FILL )
6119 i
25 i
2 |ss| g o
Stiff, mottled brown and grey, — )
SILTY CLAY, some sand, trace gravel 610
5 (TILL) - |
3 fss|1 o
608.1 o Borehole dry durring
6.3 drilling on July 13, 2006
« i
L
2|8 n -
rio 4 |8533 O
=
e | -
o B 8605
10 Stiff to hard, brown, SILTY CLAY, some - E
sand, trace gravel { TILL ) 1
5 |ss|a4a o] i
% o |
N s00sl & 15|28
B 13.8— o E
7 600
15 Very stiff to stiff, grey, SILTY CLAY, o) — N
some sand, trace gravel ( TILL } . 7 lss|13 o |
L 597.9
END OF BOREHOLE 16.5 i
20 _
25 _
30 _
35 ]
DEPTH SCALE LOGGED: NR.
1inch to 5 feet CHECKED: I k



ZBush
Text Box
(Golder Report No. 06-1140-142)


PROJECT: 07-1140-0027

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, T60mm

RECORD OF BOREHOLE 1 SHEET 1 OF 2
BORING DATE: MARCH 7. 2007 DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROF, 760mm

LDN_DBL 07-1140-0027.GPJ GLDR_LON.GDT 20/3/07 DATA INPUT: Tony Masiroianni

o DYNAMIC PENETRATION N\ HYDRAULIC CONDUCTIVITY,
o g SOIL PROFILE SAMPLES o RESISTANCE, BLOWS/0.3m w k, cmis E _,% INSTALLATION
= i o 1)=Z2
S ] gl 2 20 40 60 8 10f et 10t 107 35 AND
opl = g leev |E|wlal = . ; : : : : . L 2| crounpwater
w| @ o ‘2o lon 2 SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT a-
= = DESCRIPTION pa = g w OBSERVATIONS
& H AR HEHER RS remV.® U- O Wb w Wi 2%
= Q £l om |= P} .
@ @ . 20 40 80 80 10 20 30 40
T 1 1 T | ] 1
(Golder Report No. 07-1140-0027)
I GROUND SURFACE 175.79 ]
| Compact, black, sandy topsoil, trace 0.00 [« E
- hgravel and rootlets { FILL ) L] ) 15 o] e
B 14 Compacl, brown, sand and gravel k] 0.25] 1 |ss|18 E
5 S ﬁ (FILL ) s e Borehole dry during ]
N % |@| Compact, black, silty sand, some clay, 4 175.18 drilling on March 7 -
N & | 2 \trace gravel. cinders { FILL } 4 061 200?9 : i
- % 2| Hard, black, silty clay, some sand, trace 175 fe) 1
- ; a gravel, mixed with topsoil { FILL ) 17472 2 |ss{33 e
[ Dense, black, sand, trace gravel, some 1.07 ) ]
[ cinders ( FILL } 1.22 7]
- END OF BOREHOLE k g
I a
L n
PROJECT: 07-1140-0027 RECORD OF BOREHOLE 2
LOCATION: SEE LOCATION PLAN BORING DATE: MARCH 7, 2007 DATUM: GEOQODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
DYNAMIC PENETRATION A HYDRAULIC CONDUCTIVITY,
[a] .
w % SOIL PROFILE SAMPLES o RESISTANCE, BLOWS/0.3m W k, emis ]: . % INSTALLATION
zZ
58| & 6 gl 2 ' w0t 1t 10f 107 - AND
o T i gl = 1 1 : ! - L : . =4 GROUNDWATER
ol o ELEV. | & |8 13| = | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT =
= = DESCRIPTION = = g [} : (=] OBSERVATIONS
oz | = = e = u, kPa remV. & U-O 1]
& Z T loepTHISIF 1B @ | o @ wp ——o W <3
[} s} E (m) =4 = P
o [i4]
w 20 40 80 80 10 20 30 40
L, GROUND SURFACE 176.11 i
- 000 176 1
- Stiff, black, sandy topsoil, trace gravel d of b
N 2l and rootlets { FILL ) . 7 11s8s]14 ]
§ 5 Compact, brown, sand and gravel s : 0‘-‘612 o] Borehole dry during ]
B gleN(FLL) * ' 061 drilling on March 7, .
N 213 s ’ 2007 ]
L 211 stiff, black, silty clay, some sand, and 2 |ssl| e ) .
1 gravel, mixed with topsoil { FILL } -1
[ 174.89 175 ]
- END OF BOREHOLE 1.22 E
I .
I a
DEPTH SCALE LOGGED: N.G.
1]
1:50 CHECKER:

S


ZBush
Text Box
(Golder Report No. 07-1140-0027)


PROJECT: 07-1140-0027

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: MARCH 7, 2007

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DYMAMIC PENETRATION A

HYDRAULIC CONDUCTIMITY.

LDN_DBL 07-1140-0027.GPJ GLOR_LDN.GDT 23/3/07 DATA INPUT: Tony Mastroianni

o SOIL PROFILE SAMPLES T
&)
; e - | RESISTANCE. BLOWS/0 3m <, emis HE 9 INSTALLATION
o | i 3] « gl 2 20 40 60 &0 10 w0 10t 107 1 AND
i & gy [Blwls] = 1 L . 2 L . : ' £ | GrouNDWATER
=T I DESCRIPTION < jofa § & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- OBSERVATIONS
5=z = |oeeth| 3 | & = | CukPa emV. @ U-O 8d
w @ <L =2 o w W b e}L_...,.{ Wi =y 3
=] [e] o = 1 P
& = | () 2 .
) 20 40 80 80 10 20 30 40
T T T L} T T T
(Golder Report No. 07-1140-0027)
L, PAVEMENT SURFACE 175.91 B
i ASPHALT 0.03 ]
- Compact, brown, granular road base 1
- « ]
N 2|5 Hard, black. silly topsoil, some sand, 0.48 f« 3‘.’;9"":11?3 rc";:';g N
X § g trace gravel and clay ( FILL ) 063 zgolgg ' ]
X B|@| Fimm, brown, silty clay, some sand, trace - ]
I gravel, mixed with black topsoil 2|ssi7| 1 T 7
5 {FILL) -
- 174.67 ]
B END OF BOREHOLE 1.24 .
I ]
L . ;
PROJECT: 07-1140-0027 RECORD OF BOREHOLE 4
LOCATION: SEE LOCATION PLAN BORING DATE: MARCH 7, 2007 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
Ew g _ o | RESISTANCE BLOWSD3Im k, cavs I 22 INSTALLATION
38| & Q £ 'c:) 10* 10° 10° 10* &5 AND
2ol = & |eey |Blwlsl = ! : ' : ' ' : . 28|  crounowaTER
wl| e DESCRIPTION P R Z | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT =F SERVATIONS
ez | 2 =] 2z g =] Cu, kPa remV. & U-0 oo OBSERVATION
] z % oerm|S|EIE| & \ . oW gg
o 4] 2l m | = S wp
@ = o
« 20 40 60 80 10 20 30 40
|, PAVEMENT SURFACE 175.87 |
B ASPHALT o.03] | a ]
- . Compact, brown, granular road base 175.62 e
[ A NCR) 025| 1 |ss|28 ]
o i ° g 1
B 25 Borehole dry dufing E
i | o Very stiff to stiff, black to brown, silty — drilling on March 7, ]
[ £|3| clay, some sand, trace gravel mixed 2007 ]
F 2121 with topsoil { FILL ) 2 lsslg] 178 5 E
- 17463 ]
N END OF BOREHOLE 1.24 .
- ,
|| . -
-, _
DEPTH SCALE LOGGED:@G.
L 1
1:50 CHECKED:"



ZBush
Text Box
(Golder Report No. 07-1140-0027)


PROJECT: 07-1140-0098
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5ka; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: JUNE 22, 2007

PENETRATION TEST HAMMER,

SHEET 1 OF 1

DATUM: LOCAL

63 5kg; DROP, 760mm

| BSLJSL AN N B R N B A N M N A T O O N O M L N O N N I I L L B LB B |

DYMAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
(=3 SOIL PROFILE SAMPLES .
;m g — z RESISTANCE, BLOWS/0.3m l\‘ R cmis _ i% INSTALLATION
28| 8l el |E| B © = = A A S S |- o
] < L L N =4 GROUNDWATER
ol o DESCRIPTION Sleev 8|8 8] 5 [sHearsTRENGTH natv. + Q- @ WATER CONTENT PERCENT Er OBSERVATIONS
o= = = lpepTH = el - o | Cu, kPa remV. & U-0 o -
a & & z ol # ' 777 SR—Y —Y T Eg
{m} .
= @ “ 20 40 80 80 10 20 30 40
T T T 1 T i L} 1
0 PAVECNT SURFACE 98.75 (Golder Report No. 07-1140-0098)
CONCRETE bl
0.28
1]85]|15 Q
Very stiff, mottled brown and grey. . 98
SILTY CLAY, some sand, trace gravel,
1 oce. roots ( TILL ) 2 |ss|20 o]
97.37
1.37
3 |ssjes| 97 =4
2 -
&
8|2 |
<@ Very sliff, brown, SILTY CLAY, some 4 |ss|z28 0 Borehole dry during
g % sand, trace gravel { TILL ) drilling on June 22,
o|® |-— =T 2007
a
3
5 |ss|19 Q
ss.08| |
3.66 g5
4 RERE o]
Stiff, grey, SILTY CLAY, some sand, |
frace gravel { TILL )
7|ssfof 94 [6]
5 93.72
END OF BOREHOLE 5.03

[TV TR WO NN T TR T N T SO W A TN T W PO O YOO A U A T T T I T N T W O T O PO [ OO NG YO T A OO N S OO T YO T RO T U N O S O T N T T N U T T O SO YO O O O T OO T O O O O O O O OO T O |

LDN_BHS 07-1140-0088.GPJ GLOR_CAN.GDT 27/6/07 DATA INPUT: Tony Mastroianni

DEPTH SCALE
1:50

LOGGED: B.G.

CHECKED:

%



ZBush
Text Box
(Golder Report No. 07-1140-0098)


PROJECT: 07-1140-0098
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: JUNE 22, 2007

SHEET 1 OF 1

DATUM: LOCAL

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

LDN_BHS 07-1140-0088.GPJ GLDR_CAN.GDT 29/5/07 DATA INPUT: Tany Masiroianni

150

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

Y g ” | RESISTANCE BLOWSOIm k, conis T 29 NSTALLATION

Sw | w 5} < 1&] 2 20 40 60 & w10t w0t 10t T|EE AND

2 T lgey lGlwls] L - : - . - L - =401 GROUNDWATER

=317 < Joia|a| Z | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT ==

Yl z DESCRIPTION Z 2 2| @ Sy OBSERVATIONS

& H % loepTH| S | £ - = Cu. kPa remV. & U-O w \ - 2%

e 13 £l m |Z 2 P S l

® «° 20 40 80 80 0 20 30 40
L, PAVEMENT SURFACE 98.21 (Golder Report No. 07-1140-0098) .
- ASPHALT 0.00 ]
_ CONCRETE e 58 ]
B 0.33 e} 1
[ 1|As] - o ]
o Firm. mottled brown and grey, - |
B SILTY CLAY, some sand, trace gravel, n
'_ numerous to ccc. organic pockets :.
- (TILL) 2|ss|5 o |
B - g7 A
i 96.84 ]
N 137 1
N 3 |ss|13 o] ]
2 ] n
B &= N 98 ]
[ SlE i
" § E 4 |ss|20 e Borehole dry during -
N I drilling on June 22, 7
N 38| o . - 2007 .
- @ Stiff to very stiff, brown, SILTY CLAY, .
B some sand, trace gravel, occ. rootlets 1
- ? (TILL} ] i
i s |ss|12| % 6] ]
- 6 [ss|13 o ]
i = %4 ]
N 93.79 ]
L 0 442 5
N Firm, grey, SILTY CLAY, some sand, Xy ]
- trace gravel { TILL ) ﬂ 7 |ss| 6 o) J
L 5 : 93.18 -
B END OF BOREHOLE 503 -
. s n
- a
- u
[ s a
L 10 N
DEPTH SCALE LOGGED: B.G.

cHeckeD: (o



ZBush
Text Box
(Golder Report No. 07-1140-0098)


PROJECT: 07-1140-0098 RECORD OF BOREHOLE 3 SHEET 1 OF 1

LON_BHS 07-1140-0088,GPJ GLDR_CAN.GDT 27/6/07 DATA INPUT: Tony Mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: JUNE 22, 2007 DATUM: LOCAL
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a SOIL PROFILE SAMPLES DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
ém ?_: - % RESISTANCE, BLOWS/0.3m l\\ k. cmis I :t,(g') INSTALLATION
ow | w Qo sl = 20 40 60 B0 A T A 55 AND
ELZ Elae [Slule] 2 - : . ! ' : : ' Ei|  GROUNDWATER
T ] z |ELEV. 1 1@ 1 5| & | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT ar X
g1 = DESCRIPTION = g o o OBSERVATIONS
& & = loerthl| 31 2 = Cu, kPa emV. & U-0O \ oo
w [ < = D Y] W W Wi B4
=] (=] i 4\ Z -~ wWp p———————
@ = | M a
o 20 40 80 80 10 20 30 40
| o] | PAVEMENT SURFACE sa1s (Golder Report No. 07-1140-0098) -
i CONCRETE | 9784 98 ]
B 0.20 -
B Mottled brown and grey, SILTY CLAY, 1 1as o ]
| some sand, trace gravel  TILL ) ]
o 97.39 1
- 0.76 i
- 1 215517 (8] —
i - 97 i
N 3 {ss|20 o ]
L . L n
L - 96 |
n W= | .
B S ) . .
i ; g Very stiff to stiff, brown, SILTY CLAY, 4 |ss!21 o Borehole dry during -
[ HE some sand, trace gravel { TILL } drilling on June 22, 1
i HE - 2007 b
N 2 J
— 3 | -
N 95 ]
N 5 |ss|21 o] R
- & |ss|14 0 7
= 93.87 a4 7
B EXE] - 7
N Stiff, grey, SILTY CLAY, some sand. — -
- trace gravel { TILL } i
- 7lss| 9 o] 7
I “H s32 .
- END OF BOREHOLE 5.03 .
— a
- ]
— _
—_— ]
- ]
DEPTH SCALE LOGGED: BG.
I
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 07-1140-0098)


PROJECT: 08-1132-033-0

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: APRIL 11, 2008

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s L0

20 = g =z INSTALLATION

fu 9 o 5l £ 20 40 60 80 10000 10t 10° &0 AND

o 5 < =

I DESCRIPTION < |EEV- | |#|S| 5 [SHEARSTRENGTH natv. + a-® WATER CONTENT PERCENT EF g’;ggg\?%fgﬁz

o= % |oePTH % Pl o Cu, kPa remV.@ U- O W oo

° lm 2] |3 wp ———W——w [<S

%) o 20 40 60 80 10 20 30 0
(Golder Report No. 08-1132-033-0)

| PAVEMENT SURFACE 181.29 |
n ASPHALT .
- CONCRETE 18398 181 ]
R ] 0.30 |
- oA ]
- Firm to stiff mottled brown and grey S‘j ]
- SILTY CLAY, some sand, trace gravel, 1] 1]ss| 7 D ]
B with silt pockets and topsoil inclusions , || ]
5 (TILL) 1 1) 180 E
[ ¥o.| 179.46| 2 | 88|10 ° ]
- 7] 183 | o) -
i o| - ]
B il — 179 i
R ol 3 [ss|36 o) -
- Sttiff to hard brown CLAYEY SILT, : ( || E
K some sand, trace gravel (TILL) 5 . ]
— Bils 1 i
= O L1, | .
N 2|5 DI [ ]
- x|a A0 4 |ss|37| 178 e t MH E
B g3 ahi ]
B o|® 4 | C — Borehole dry during 1
N | lq 177.63 drilling on April 11,2008 ]
i 47 366 | ]
N °| 5 [ss|23 o ]
[ — 177 ]
B 1 6 [ss|12 (o] b
[ Very stiff to firm grey CLAYEY SILT, ) i | ]
L some sand, trace gravel (TILL) T -
B 1] || 176 i
R Ll 7 |ss| 8 o ]
- . N ( — .
B 9.1 .
B BRNR 8 |ss|e| 175 o) ]
5 LN 17474 i
R END OF BOREHOLE 6.55 ]

LDN_BHS_02 08-1132-033-0.GPJ GLDR_LDN.GDT 5/17/08 DATA INPUT: Jason Scott

DEPTH SCALE

1

150

LOGGED: S.M.
CHECKED:



ZBush
Text Box
(Golder Report No. 08-1132-033-0)


PROJECT: 08-1132-033-0

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: APRIL 11, 2008

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

LDN_BHS_02 08-1132-033-0.GPJ GLDR_LDN.GDT 5/17/08 DATA INPUT: Jason Scott

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s o)

o - Z =z INSTALLATION

fu 9 o 5l £ 20 40 60 80 10000 10t 10° &0 AND

5| < =g}

I DESCRIPTION C|ELEV- 8| %3 i | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT EF g’;ggg\?%fgﬁz

o= % |oePTH % Pl o Cu, kPa remV.@ U- O W od

o €l m |2 S Wp ———o——wi <3

(%) o 20 40 60 80 10 20 30 40
T T T T T T T T
(Golder Report No. 08-1132-033-0)
| CONCRETE SURFACE 181.51 i
- CONCRETE 18 ]
B 0.21 ]
[ Grey granular (FILL) 181 ]
R 180.81 ]
- _ 0.70— 1o 1
N ?Fllafllf)ﬁne to coarse slag and cinders 11ss| 6 o ]
i (Hydrocarbon Odour) || o ]
- 180.14 1
B 1.37 ]
- = 180 -
B Firm mottled brown and grey ]
B SILTY CLAY, some sand, trace gravel, 2|ss| 6 O ]
- with rootlets (TILL) ’ -
[ 721 179.38 ]
- J 2.13 g
- Ikt 3 |ss|22| 179 © ]
B Very stiff to hard brown CLAYEY SILT, T ]
» &|s| some sand, trace gravel (TILL) 4l ( || ]
N 11 i
B |a 1 4 |ss|35 le) ]
B ol 1 — 178 E
- | 177.85 E
i J 3.66 ]
N MK 5 |ss|28 < MH ]
- £ || 177 ]
X 1 6 [ss| 11 o 1
[ Very stiff to stiff grey CLAYEY SILT, ) i | ]
L some sand, trace gravel (TILL) T -
B 1 || ~Z ]
i : 7 |ss|10]| 176 ¢} ]
R A Water seepage into 1
B ’ — borehole at about elev.
- 176.2m during drilling on
N L ( || April 11, 2008 ]
- 4| ]
B BANE 8 |ss| 9 o ]
A8
B ) 174.96 175 4
| Borehole dry upon ]
L END OF BOREHOLE 6.8 completion of drilling on
- April 11, 2008 E
DEPTH SCALE LOGGED: S.M.
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 08-1132-033-0)


LDN_BHS 08-1140-W028.GPJ GLDR_CAN.GDT 5/12/08 DATA INPUT: Jason Scott

PROJECT: 08-1140-W028

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: APRIL 2, 2008

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION A HYDRAULIC CONDUCTIVITY,
9]
I:JEJ MR — % RESISTANCE, BLOWS/0.3m '\\ k, cm/s ]: 2 2 INSTALLATION
Q| u ] o El E 20 40 60 80 10°  10° 10" 10° &5 AND
oK 3 T leey |8|wls| < L L L L L L L L =4 GROUNDWATER
= wl g DESCRIPTION < Qg g i SHEAR STRENGTH natV. + Q- ® WATER CONTENT PERCENT o OBSERVATIONS
I =z g [oePTH|S | 7| 5 o Cu, kPa remV.® U-O 22
a o o z 9 wp ——eY—Fw 3
@ =l m =
[2) 20 40 60 80 10 20 30 40
L, GROUND SURFACE 186,84 (Golder Report No. 08-1140-W028) i
[ Loose, black, sand and gravel with slag ’ 1|¢s o] ]
N (FILL) 183.1411_ o ]
R “l2|ss| 5 1
R o ]
I [ | 186 ]
I Loose, brown, fine sand, some gravel, 3 [ss| 4 (@] -
L trace silt, clay and organic material -
B (FILL) | ]
i 185.14 9 ]
170] 4 |ss| 4
[ 185 = ]
= 2 — -
L Loose, black, fine sand, some organic p
- material, occ. clay pockets ( FILL ) E
R o ]
N 184.33 i
L 2.51 5|ss| 6 u
R || le) ]
[ 184 ]
- 3 || ]
[ 6 |ss|6 o ]
[ Firm, black, clayey silt, some organic | ]
- « || material, some sand ( FILL ) E
o w — .
R o8 183 ]
2|»
N ME 7 |ss|7 a ]
R z|3 ]
R HE ]
L I g — B
[ 51.48 ]
[ 182.14 ]
L 4.70 u
i 8 |ss| 8| 480 o ]
= 5 || -
- Very stiff, grey, SILTY CLAY, some E
[ sand, silt ssams/partings ]
- 181.28 >96+ B
[ 5.56 ]
F 181 ¥ ]
N || ~ ]
N 9 |ssl| s @) Water seepage into i
B borehole at about ]
[ | elevation 180.9m during ]|
| drilling on April 2, 2008 |
- Very stiff to stiff, grey, SILTY CLAY, 180 -
- some sand, trace gravel ( TILL ) ]
- 7 >96+ 1
- Water level in borehole
K e + at about elevation ]
[ 180.7m upon ]
L || completion of drilling on |
- April 2, 2008 R
: 10|ss| 7| 179 ]
- 8 178.77 N
[ END OF BOREHOLE 8.08 ]
I ]
-_ 10 _-
DEPTH SCALE G 1 der LOGGED: S.M.
1:50 Asso(\_iates CHECKED:



ZBush
Text Box
(Golder Report No. 08-1140-W028)


PROJECT: 08-1140-W028 RECORD OF BOREHOLE 2 SHEET 1 OF 1

LDN_BHS 08-1140-W028.GPJ GLDR_CAN.GDT 5/12/08 DATA INPUT: Jason Scott

LOCATION: SEE LOCATION PLAN BORING DATE: APRIL 2, 2008 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a SOIL PROFILE SAMPLES DYNAMIC PENETRATION A HYDRAULIC CONDUCTIVITY,
9]
I;EJ MR — % RESISTANCE, BLOWS/0.3m '\\ k, cm/s ]: 2 2 INSTALLATION
Quw | w ] o El E 20 40 60 80 10°  10° 10" 10° &5 AND
oK 3 & ey |8|w|s] < L L L L L L L L =4 GROUNDWATER
= wl g DESCRIPTION < Q & g i SHEAR STRENGTH natV. + Q- ® WATER CONTENT PERCENT o OBSERVATIONS
I =z g [oePTH|S | 7| 5 o Cu, kPa remV.® U-O W wi 9( Q
a o 4 m |Z o P |—9W_| ]
o 5 o 20 40 60 80 10 20 30 40
. GROUND SURFACE 16457 (Golder Report No. 08-1140-W028) ]
[ Black, clayey topsoil, rootlets ( FILL ) 184-69 1(cCs o] ]
[ 0.28] ]
[ Stiff to firm, brown, silty clay, mixed 2889 o ]
- with sand and gravel ( FILL ) || ]
R o ]
- 184.00 1
I 096l 3 |ss| 7| 184 D ]
L N b (@] B
[ Loose, black to brown, fine sand, trace o) 1
[ gravel, occ. organics, trace clay ( FILL ) 183.60 | ]
i 137 ]
[ X . [« ]
B Firm, brown, silty clay, some sand and 4 |ss| 7 1
R gravel, trace organics ( FILL ) o ]
L 2 — 183 .
L 182.83 .
- 213 e
- Loose, brown, . Lt — o ; E
i MEDIUM TO COARSE SAND, trace silt |- -] 145 45 s | ss| 7 Water seepage into ]
- 251 o borehole at about g
B — elevation 182.7m during
N drilling on April 2, 2008 7
= 182 ]
[ 3 Firm, brown, CLAYEY SILT, numerous — ]
L silt partings o .
5 6 [ss| 8 ]
- 181.31 | 1
B x|s 3.66 ]
R 513 | ]
[ 2|2 181 '
N M 7 |ss|12 16} b
[T ]
R HE ]
B O || stiff, grey, CLAYEY SILT, numerous silt | 1
[ partings ]
B 8 |ss|12 o] ]
- 179.94 180 i
- y 5.03 e
[ >96+ ]
: >96+ i
L & 179 ]
[ 9 [ss|12 ] ]
B Very stiff to firm, grey, SILTY CLAY, - ]
[ some sand, trace gravel ( TILL ) ]
X <~ ]
= 178 .
- 7 >96+ Water level in borehole
L at about elevation 4
L >96+ 178.11m upon E
B completion of drilling on
[ April 2, 2008 ]
- 10|ss| 7 o ]
- 176.89 177 ]
[ END OF BOREHOLE 8.08 ]
C ]
-_ 10 _-
DEPTH SCALE LOGGED: S.M.
Golder
1:50 Asso(\_iates CHECKED:



ZBush
Text Box
(Golder Report No. 08-1140-W028)


PROJECT: 09-1140-W011
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

BORING DATE: February 19, 2009

RECORD OF BOREHOLE 1

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a SOIL PROFILE DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w g - RESISTANCE, BLOWS/0.3m k, cm/s 3:‘ (ZD INSTALLATION

< 4

o | 5 gl 2 20 40 60 80 100 100 100 10° zZE AND

oz = a Elula]| ! ! ' 1 ! ! i ' 28| crounDwATER

T IS IS [=4=

T I DESCRIPTION E % % 2| @ gr:yEk/;lz STRENGTH P:rtn \</ . g 8_- g WATER CONTENT PERCENT Sy OBSERVATIONS

I 3 2|F|3] = wp——oW——w |25

o '(73 o 20 40 60 80 10 20 30 40
(Golder Report No. 09-1140-W011) TopofPpe | |
Elev. 185.76m
L GROUND SURFACE a
- Concrete rubble (FILL) 185 ]
i Compact, dark brown silty sand, some ]
- clay lumps, some gravel mixed with -
- 1 topsoil, cinders (FILL) o E
B 184 1
- Firm, black clayey topsoil, some sand o ]
B (FILL) ]
- 2 Cuttings —
- 183 1
B Firm, greenish grey CLAYEY SILT, .
[ some sand, topsoil intrusions [e] ]
| - faint petroleum odour i
R w_Y ]
L 3 ]
[ Stiff, grey CLAYEY SILT, some sand, 182 o ]
R numerous sand partings i
— ]
x|s O

R B2 ]
i 2|e Bentonite ]
B <z . 181 E
L &3 Loose to compact, grey, medium to ]
- = g coarse SAND, trace gravel E
N ]
= O .
_ ]
B 180 1
i o ]
i Sand ]
= 6 -
i >96 ]
- 179 + -
L >96 .
B + ]
[ Very stiff to stiff, grey SILTY CLAY, 7]
I some sand, trace gravel, sand partings ]
R (TILL) 0 i
B 178 1
[ ® + ]
[ s 06 Screen ]
R + ]
B 177 1
i q ]
[ END OF BOREHOLE ]
B Water level in stand pipe
- ° at about elevation 7]
| 182.48m on February 20, |
R 2009. ]
B Stand pipe removed on ]
[ February 20, 2009. ]

LDN_BHS_02 091140W011.GPJ GLDR_LON.GDT 3/11/09 DATA INPUT: SJL

DEPTH SCALE
1:50

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W011)


PROJECT: 09-1140-W011
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: February 20, 2009

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

END OF BOREHOLE

a SOIL PROFILE DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
o
uf(J(,, E — % RESISTANCE, BLOWS/0.3m 2,2 INSTALLATION
gu| 4 9 ” = 20 40 60 80 g5 AND
= I a wlwls| < = L ! : Ew GROUNDWATER
T I DESCRIPTION < 2la 2| @ gHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT = OBSERVATIONS
& z 2 S|t o u, kPa remV.® U-O <D(<
a o i z 9 wp ——eW——qwi 3
@ ” o 20 40 60 80
(Golder Report No. 09-1140-W011)
| PAVEMENT SURFACE a
B ASPHALT 185 ]
- Brown, granular roadbase (FILL) E
[ Compact, brown sandy silt, clay lumps, ]
B trace gravel, cinders (FILL) ]
_— .
i 184 ]
B Stiff, brown clayey silt, some sand, 7]
B trace gravel, sand partings mixed with ]
- topsoil (FILL) -
—— .
i 183 ]
i Very loose, grey SILTY SAND, trace ]
- gravel, numerous clay lumps E
- 3 Seepage _\/. —
i 182 - ]
[ Compact, grey, medium to coarse \ ]
B SAND, trace silt and gravel ]
i Groundwater seepage ]
- o encountered at about S
- o elevation 182.07m during
B =117 drilling on February 20, ]
- 4]<(=z -
5 4 2009. ]
w|Q 181
S HE \ 1
[ 2|2 1
_— .
i 180 ]
[ Stiff, grey SILTY CLAY, some sand, ]
- trace gravel, occasional silt partings -
- 6 (TILL) -1
i 179 ]
. 15y 1 .
i 178 ]
[ & |+ ]

LDN_BHS_02 091140W011.GPJ GLDR_LON.GDT 3/11/09 DATA INPUT: SJL

DEPTH SCALE
1:50

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W011)


PROJECT: 09-1140-W011 RECORD OF BOREHOLE 3 SHEET 1 OF 1

LOCATION: SEE LOCATION PLAN BORING DATE: February 20, 2009 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
[a) DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s 40

FO = = P4 iz INSTALLATION

ow | W s} El E 20 40 60 80 10° 10’ 100 10° g5 AND

o) = T |eev |G|wlS] < L L L : : L L L =4 GROUNDWATER

Ful g DESCRIPTION < |2|a|@| @ |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT a"- OBSERVATIONS

i} ¥ = |DEPTH = P Cu, kPa remV.® U-O oy

| 4 < S|F|3 m Wp———%W—— qw <<

o o g m |Z > P |

° 2] o 20 40 60 80 10 20 30 40
(Golder Report No. 09-1140-W011)

L, PAVEMENT SURFACE 185.73 a
L ASPHALT o ]
[ Compact, brown granular roadbase ]
i (FILL) 17 o ]
[ 185 ]
[ 0.76 ]
L 3 [ss|10 o —
B Stiff to firm, brown clayey silt, some 7]
L sand, trace gravel, numerous sand || ]
- partings (FILL) -
i 4 |ss| 6 184 O ]
[ 183.60[ | ]
B Firm, greenish grey CLAYEY SILT, 213 i
B some sand, topsoil intrusions, sand 183.371— (e} 1
[ \partings A 2%, || 4 ]
B Loose, grey SILTY SAND, some clay O ]
- lumps 182.99 -
- 274 183 b
- || w _Y —
[ Compact, grey, fine to medium SAND, ]
- trace silt 6 |ss|20 O ]
[ 1 1207 | Water level at about |
- ol 3.66 182 elevation 182.68m upon
B 8@ — completion of drilling on
- 5|6 February 20, 2009. ]
M ME 7 |ss|14 o 7
B g g i
- 22 [ | ]
B 8 |ss|17] 18 O ]
_— || .
i Stiff to very stiff, grey SILTY CLAY, 180 ]
- some sand, trace gravel, sand partings -
- 6 (TILL) -1
[ 9 |ss|14 o) 1
[ 179 ]
. .
[ 178 ]
[ 10 [ss| 11 o _
- 8 177.65 N
[ END OF BOREHOLE 8.8 ]
— .

LDN_BHS_02 091140W011.GPJ GLDR_LON.GDT 3/11/09 DATA INPUT: SJL

DEPTH SCALE LOGGED: SM

1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W011)


PROJECT: 09-1140-W025 RECORD OF BOREHOLE 1 SHEET 1 OF 2

-1140-v025.GPJ GLDR_LON.GDT 3/3/10 DATA INPUT: DMB

LDN_BHS 02 09

LOCATION: SEE LOCATION PLAN BORING DATE: Navember 26, 2009 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o SOIL PROFILE SAl DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o OFiL AMPLES RESISTANGE, BLOWS0.3m k, cmis o
I | £ = z iz INSTALLATION
gu | W o i El B 0 40 0 ae 10 10t 10t 2= AND
2 = = = s < I L I L I 2 ,
Fu| e DESCRIPTION gz [-EHEY 2 &1g| z |srerrstrEnGTH natv. + - @ WATER CONTENT PERCENT cr %RB?EQ,D:\#&ER
i (= Z|oeptH|Z |2 |2] & | cukra remV. ® U-O W aa SRRV S
2 2 2l m |2 2 wp b——a% — w <=
@ » o 20 40 60 80 5 10 15 20
T T T T T T
(Golder Report No. 09-1140-WO025)
L 5 PAVEMENT SURFACE 179.85
[ ASPHALT 005 Asphalt patch ]
B CONCRETE 179.56 t
3 Brown granular roadbase, occ. clayey 0.30 o Bentonite ]
i inclusions (FILL) %4 17928 4 | as -
B Brown clayey silt, some sand, trace 0.56 _
[ | _gravel (FILL) ”9-0: o 1
B Loose brown fine SAND, trace o some 17588 179 © ]
S silt ooel 2 | s8] 7 il
i o} i
B Loose brown SAND, some gravel, trace | ]
B silt ]
i 178.15 O g
. 1.70] 3 [&8] 9 -
L Stiff brown SILTY CLAY, some sand, 178 o ]
- 2 with silt partings — Hov. 27100 =
i paniag 177.71 a ]
B 214 g
- 4 |ss|a ]
- j 2 Cuttings E
W 177 ]
- 3 | o
B Soft to stiff grey SILTY CLAY to E
B CLAYEY SILT, some sand with silt and 5 |ss| 3 27.6E E
i fine sand partings, few scatlered fine 3]
- gravel - ]
[ | 176 il
- ¢ 6|55 3 @ + 220 )
i /}/ 17543 | §
[ 242 i
- gz 1
] 4545 7
i 2|2 j z (8812 | 1% ]
14 =] -
= E . ]
L = a i
g 21 ]
[ Screen 1
- ® -+ =
i 174 L ]
L 5 . ]
i 4028 ) ]
i /}/ 8 [ss| 2 A 3@!; Bentonite ]
| 173 N
- 7 Firm to soft grey SILTY CLAY, trace to ® + =t
B some sand, occ. silty fine sand partings, |
i few scattered fine gravel 1
- & o+ .
i 9 |ss| 2| 172 ) 1
- a Jl
| Cuttings i/
i ,{/ 171 B +- N
L 5 o]
[ 10|ss| 3 ey ]
— CONTINUED NEXT PAGE —

DEPTH SCALE

E Golder LOGGED; SM

1:50 ‘Associates cHecken: N



ZBush
Text Box
(Golder Report No. 09-1140-W025)


LDN_BHS_02 09-1140-W025.GPJ GLDR_LON.GDT 3/3/10 DATA INPUT: DMB

PROJECT: 09-1140-W025

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 83.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: November 26, 2009

SHEET 2 OF 2

DATUM: GEOQODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DYMNAMIC PENETRATION

HYDRAULIC CONDUCTIVITY,

=} SOIL PROFILE SAMPLES
w o RESISTANCE, BLOWS/G.3 k, cm/s
2.1 Z = z vessm k em I 22 INSTALLATION
ou | Q o El E 20 40 60 80 10° 10" 10° 167 55 AND
= T | = < L 1 1 L | L 28 TE
Eo | o DESCRIPTION < | la || 5] o |sHesrsTRENsTH natv + o- @ \WATER CONTENT PERCENT e SHOUNDWATER
Yl z S z =& : =} OBSERVATIONS
oz | = DEPTH = P Cu, kPa remV. @ U-O (ol
5 |6 & 2 7|g|l © wp bW |2
= (m) = '
« [ a 20 40 50 80 5 10 15 20
s et U - (Golder Report No. 09-1140-W025)
B s it} + N
k ® |+ ]
B 11|ss| 2| 169 e ]
1 i ]
C U |E|E || ]
B 2|@ i
- x| 5| Firm to soft grey SILTY CLAY, trace to Cuttings E
[ £ 2| some sand, oce. silty fine sand partings, E
.. o 2| few scattered fine gravel ® 4 ]
K s i
i 168 I~ ]
|- 1z =
N /i/ 20.79 =
i 12 s8] 2 S ]
i 167.05 ]
- END OF BOREHOLE 12.80 ]
- 13 Borehole dry during =]
- drilling on November 26, 7
B 2009. ]
- Water level in standpipe
s at about elev. 177.8m on
B November 27, 2009. ]
- 14 h
L 5 <}
I ]
= V4 -
e g ]
- ]

DEPTH SCALE

1

150

E Golder
Associates

LOGGED: SM
cHECKED: M-



ZBush
Text Box
(Golder Report No. 09-1140-W025)


-1140-\W025.GPJ GLDR_LON.GDT 3/3/10 DATA INPUT: DMB

LDN_BHS_02 09

PROJECT. 09-1140-W025
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: November 26, 2009

SHEET 1 OF 2

DATUM: GECDETIC

PENETRATICON TEST HAMMER, 63.5kg; DROP, 760mm

I=) 30IL PROFILE ALIPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o - SANPLE RESISTANCE, BLOWS/0.3m amis Lo

T | B = 5 zz INSTALLATION

QU | 9 | & & 20 40 G0 a0 A A N -1 AND

= & a vl =] < L . L - - ] A

- wl g DESCRIPTION < [EEY [a g gl SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT EF_ %Eggg'?yﬁgssﬁ

=1z S oloepTH| S 2 2] = Cu,kPa remV.® U-O ; =g A

w x < 2 e) w w Vi 1w I

= L2 Elom | = 2 a1 =)

%) 20 40 50 30 5 10 15 20
(Golder Report No. 09-1140-W025)
L. PAVEMENT SURFACE 180.45
N ASPHALT oo N
i Grey-brown granular roadbase (FILL) 1.40:10 0] gy
. e ks 180 Borehole dry during ]
B drilling on November 26,
i - 2009, .
= 4 2 |s8| 5 o) _'
M Loose brown SILTY SAND, trace to E
. some gravel, occ. fine sand/silt iy ]
- seams/layers || 179 .
[ 3 |ss|7 O B
. | b
8 178.32 ]
B 213 i
B Soft brown SILTY CLAY, some sand [ E
B with silt/fine sand partings 178 o &
i 177.86] 4 |55 3 .
_ 259 ]
- 3 | ]
| 5|58 3 27.75 ]
- M || 177 ]
- Soft grey SILTY CLAY to CLAYEY SILT, o
B trace to some sand, with occ. silt/fine )
B sand partings ]
[ 176 ]
- ei= | i
L w il
B Sl & szl . arsob 1
B ol < - 35.3 il
L 5|38 175.42 N
- zl3 503 il
B 2=z i
i 75 e ]
3 H ® |
- ]
- 7T 1585]1 48.94 i
[E 174 1
- 7 e I 3
- Soft grey SILTY CLAY, trace sand, occ. @l + ]
i siltfine sand partings, few scattered fine 173 E
B gravel | ]
[ 8 |55 il i
I u
i 172 1
| . 3
I 9 [ss|1 32.09 i
[ * 7 ]
[ 1 b
-— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: SM

1:50

CHEckED: M-



ZBush
Text Box
(Golder Report No. 09-1140-W025)


PROJECT: 09-1140-W025 RECORD OF BOREHOLE 2 SHEET 2 OF 2

-1140-W025.GPJ GLDR_LON.GDT 3/3/10 DATA INPUT. DMB

LDN_BHS_02 09

LOCATION: SEE LOCATION PLAN BORING DATE: November 26, 2009 DATUM: GEOQODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUGTRMTY,
w ° _ | RESISTANCE, BLOWS/0.3m k, cmis I e INST
Gl 6 el ¢ 20 40 80 80 w0 g e 2E T
I z x b L 1 ! I 1 I L 1 L of GROU:JD
| g DESCRIPTION < | BBV o | B |G| & | SHEARSTRENGTH naiv. + a- @ V/ATER CONTENT PERCENT Sr prey .:\#’fgﬁg
oz | 2 Y |oEPTHIS (£ | 2 | Cu, kPa remV.® U-O =L =
w o T 2 3 w W, W Wi a<
e ] Elm |2 = Pt 2 1 =
(2] @ 2040 B0 80 5 10 1520
T T ‘ :
— CONTINUED FROM PREVIOUS PAGE — n
s J 17058 (GO' der Report No. 09-1140 W025) .
L 9.90
- " & + 7]
[ D+ ]
B 170 i
A H - 2718 ]
[ ﬂ ]
i 169 ]
i ® |+ ]
I =l
E ] ﬁ 1185 |WH| 468 L 1
K zl= J
- % 5 m
- © | =| Firm to soft grey SILTY CLAY, trace | g
g & 10| sand, oce. siltffine sand partings, few 1
g § § scattered fine gravel N
- :B ’_ .
- 67— i
: " 3TF7 :
[ 1 12|85 1 -
i /‘/ 166 ]
i e | + ]
I & + A
i 13|ss| 2| 165 25 ]
i l/ 164.75 ]
N END OF BOREHOLE 15.70 ]
I ]
L 47 ]
A N
[ 58 ]
DEPTH SCALE E G LOGCED: SM
EGolder

~

1:50 Associates CHECKED: ™ (-



ZBush
Text Box
(Golder Report No. 09-1140-W025)


PROJECT: 08-1140-W025
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63 5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: November 25, 2009

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

SHEET 1 OF 2

DATUM: GEODETIC

-1140-\W025.GPJ GLDR_LON.GDT 3/310 DATA INPUT: DB

LDN_BHS_02 09

1:60

= Golder

L7 Associates

o SHils DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 5] ROFILE SAMPLES RESISTANCE, BLOWS/0 3m ¥ s 8
ol E = = Z i ‘ ; : %z INSTALLATION
58| 3o lglal8l E L2 © @ ¢ W w gl awe
£ Q DESCRIPTION < [EBY @ |8 |G| & | sHearsTRENGTH natv. + 0. @ WATER CONTENT PERCENT Ek %@@Q@jﬂﬂﬁg
T S loerr| S |E| 2] 2 | cukes emV. ® U- O i ad s
= 2 Clom |2 S wp ——aW——w <
o » @ 20 40 60 80 5 10 15 20
I T T T T
(Golder Report No. 09-1140-W025)
[, % PAVEMENT SURFACE
B ASPHALT .
i CONCRETE ]
- Grey-brown granular roadbase(FILL) 8 ]
- o ]
I Compact brown fine SAND, trace to 176 b
T some silt 17 ol ]
i 137 B
- Stiff brown and grey SILTY CLAY, trace 3 |ss |44 28.79 i
i to some sand, oce. silt partings, fissured 175 E
I — -
i | 17477 ]
- 213 q ]
B = Bentonite -
- Stiff grey SILTY CLAY, trace to some 4 ss| o 30.15 il
- sand and gravel P
- || N
174.00 b
W 174 _
- z90] | 1]
8 5 |ss|6 38,81 .
[ 4’ B 173 1
— ﬂ s |ss| 2 39.01 _
[ gl= |
. )( — ]
5 =R
z 43.54 1
W G 7 |s3|2 2 MH i
i z|d 172 423 A
L° SR E — .
B Screen 7]
- @& + |
- ® + ]
B 171 =}
s _
[ Firm soft grey SILTY CLAY, trace sand, | ]
[ few scattered fine gravel g |ss| 2 31.6 ]
- 170 ]
— 7 o |+ ]
i ® |+ -
B 3279 Cuttings H
| /}/ 21582 4ag I i
| @ ]
B 168 D | 4
I ]
- 10| ss| 2 4724 1
— CONTINUED NEXT PAGE -—
DEPTH SCALE LOGGED: TA

CHECKED: M -



ZBush
Text Box
(Golder Report No. 09-1140-W025)


PROJECT: 09-1140-W025

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63 5kg; DROP, 780mm

RECORD OF BOREHOLE 3

BORING DATE: November 25, 2009

SHEET 2 OF 2

DATUM: GEODETIC

PENETRATION TEST HAMMER, 83.5kg; DROP, 760mm

DYNAMIC PENETRATION

LS I B I S R R T A O . PO R O O S 3 L N R L I A T A 7 R 2 O O o - e e e O I o o i 2 e o o

LON_BHS 02 09-1140-W025.GPJ GLDR_LON.GDT 3/3/10 DATA INPUT: DKB

- sol AMPLE: HYDRAULIC CONDUCTIVITY,
w % QIL PROFILE SAMPLES - RESISTANCE, BLOWS,0.2m \ k. cms I 0 INSTALLATION
I = ) Iz Al
ol L 9 " E|l B 20 40 &0 80 00t a0t g z- AND
= a w S| = L t ; L : ; ; =y GROUNDWA
Lo g c < [EEV m | B & SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ip RTER
= = DESCRIPTION i = | > w ¥ =] OBSERVATIONS
5= | & & |DEPTH| S | 7 | cukpa remV. & U- O ) Aa
a2 |8 E0m 121718 & wpb——o% g3
= m 3
& w @ 20 40 60 30 5 10 15 20
I 1 T T T T T
--- CONTINUED FROM PREVIOUS PAGE -
(Golder Report No. 09-1140-W025)
1 SS 4
167.15] '° 2 Glltings % i
END OF BOREHOLE 975 &7 3

Borehale dry after drilling
on Navember 25, 2009.

Standpipe dry on
November 27, 2009.

IIIILEII\\\l\lll]ll\\!\\I|ll!\\\lll'llllllll|‘\\|I|I|\\‘Ill|l\\\I|IIF\J\Illil\\IlL||I‘\III|l|\\|

DEPTH SCALE

1

: 50

LOGGED: TA
cHECkED: o



ZBush
Text Box
(Golder Report No. 09-1140-W025)


LDN_BHS_02 091140W028.GPJ GLDR_LON.GDT 4/7/09 DATA INPUT: SJL

PROJECT: 09-1140-W028
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: March 24, 2009

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES | ResIsTANCE, BLOWS/0.3m \ k, cm/s I 22 INSTALLATION

< = <=

of | & S) &l 2 20 40 60 80 10 100 100 10° &5 AND

2K 5 Z | ey 16| w|S < L ! ! ! L . L L = GROUNDWATER

T I DESCRIPTION < = 2la 2| @ gtiEgz STRENGTH '::rtn \</ g 8: g WATER CONTENT PERCENT Sy OBSERVATIONS

w (4 << = [e) w ' . w |_9L| Wi <<

a o 4 m |z o P ]

M = o
2] 20 40 60 80 10 20 30 40
| | | | | | |
(Golder Report No. 09-1140-W028)
| GROUND SURFACE 175.45 a
a 0.00 B
[ Black clayey topsoil, silty clay, || ]
L occasional sand seams and gravel 175 .
[ (FILL) 1|ss|8 [¢} 1
[ 174.74 Borehole dry during ]
[ 0.71— g driling on March 24,
B 2009. 1
_ 2 |ss| 4 (@] ]
B Firm to stiff, mottled, brown and grey ]
[ SILTY CLAY, some sand, trace gravel 174 ]
B (TILL) | i
[ 3 |ss|14 Ot | MH ]
—— || .
| 173.32 u
- 213 B
i a|ss|as| 173 e} ]
- Very stiff, brown SILTY CLAY, some || E
B sand, trace gravel (TILL) ]
- || ]
- O .
| 172.10] 5 | SS| 25 u
i 3.35 172 ]
i 5 ]
B 0|3 B ]
A ElL ]
i la 6 |ss|20 @] i
[

5 =] ]
L o|a | ]
- a -
B 171 ]
[ [ | o ]
- 7 |ss|17 o 1
_— || .
i 170 ]
B Stiff to very stiff, grey SILTY CLAY, .
[ some sand, trace gravel, some sand ]
B pockets/partings (TILL) ]
—_— .
[ 8 [ss| 14 g ]
5 ? 169 ]
- &S ]
. .
i 168 ]
i p 9 [ss|22 @] ]
I " L] 167.37 g
[ END OF BOREHOLE 8.08 ]
—_— .

DEPTH SCALE
1:50

LOGGED: TA
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W028)


LDN_BHS_02 091140W028.GPJ GLDR_LON.GDT 4/7/09 DATA INPUT: SJL

PROJECT: 09-1140-W028
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: March 24, 2009

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s 40

F = = 3 iz INSTALLATION

Qu | w ] o = 20 40 60 80 10 100 100 10° &5 AND

oE 3 T |eey |U|wls] < L L L L L L L L Ew GROUNDWATER

T I DESCRIPTION < 2la 2| @ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT = OBSERVATIONS

W E < |DEPTH| S | & o Cu, kPa remV.® U-O o9

o % > 2 [e] wp ——e%Y—qw <

@ = m =
[2) 20 40 60 80 10 20 30 40
T T T T T T T
(Golder Report No. 09-1140-W028)
| GROUND SURFACE 174.61 a
| 0.00 u
[ Black clayey topsoil, some dark grey | ]
- silty clay, occasional sand seams (FILL) 1 |ss| 5 o b
B 174 Borehole dry during ]
B 173.74 (o] drilling on March 24, -
- - 0.87 2009. ]
- 1 Firm, mottled, brown and grey 21 2 (ss| 6 o &
[ SILTY CLAY, some sand, trace gravel, o,« ]
| occasional topsoil pockets (TILL) | 173.24 i
i 137 ]
B 173 1
i 3 |ss|23 o] ]
— — ]
B Very stiff, brown SILTY CLAY, some .
[ sand, trace gravel, some sand pockets 4 [ss|27 o] ]
R (TILL) 172 ]
- || ]
i 5 | ss|21 o) ]
- 170.95) | 171 i
[ % 3.66 ]
B 0|3 [ i
==
N M 6 |ss|12 o .
wi5
R =] ]
L o|a | ]
s o -
B [ | 170 1
- 7 |ss| 9 o] 1
_— || ]
L >96 7]
R + ]
B 169 1
[ Stiff to very stiff, grey SILTY CLAY, 96, ]
- some sand, trace gravel, some sand -
- 6 seams/pockets with depth (TILL) -]
i 8 |ss|10 o ]
- [ | 168 5
C ? ; >96,, ]
L >96 ]
[ + ]
B — 167 1
[ 9 [ss|20 o ]
i 166.53 ]
[ END OF BOREHOLE 8.08 ]
I ]
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W028)


LDN_BHS_02 091140W028.GPJ GLDR_LON.GDT 4/7/09 DATA INPUT: SJL

PROJECT: 09-1140-W028
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 3

BORING DATE: March 24, 2009

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s 40

F = = 3 iz INSTALLATION

Qu | w ] o = 20 40 60 80 10 100 100 10° &5 AND

oE 3 T |eey |U|wls] < L L L L L L L L Ew GROUNDWATER

T I DESCRIPTION < 2la 2| @ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT = OBSERVATIONS

& z 2 |pEPTH| S | & o Cu, kPa remV.® U-O og

o % > 2 ] wp ———W—wi <

@ = | m =
2] 20 40 60 80 10 20 30 40
T T T T T T T T
(Golder Report No. 09-1140-W028)
| GROUND SURFACE 175.10 a
L k2] 0.00 175 ]
B Black CLAYEY TOPSOIL L% 1 17482 i
[ g 0.28] | ]
[ 1|ss| 4 ]
- Firm, mottled, brown and grey || 7
B SILTY CLAY, some sand, trace gravel, Seepage _\/ 7]
—_— some topsoil pockets (TILL) 2 |ss| e le) = .
- 174 1
[ 17?';:73 Minor groundwater ]
- I seepage into borehole at
B about elevation 174.2m. -
[ 3 [ss|15 ]
—— || .
- 173 E
[ Very stiff to hard, brown SILTY CLAY, [ | ]
B some sand, trace gravel (TILL) 4 | ssl| a2 Ot i MH i
- || ]
- 172 1
- 171.72| 5 | 88| 26 © ]
[ 338] | O ]
[ @ ]
B 0|3 B ]
==
e M 6 [ss|12] 4, 7
[

5 =] ]
L o|a | ]
- a -
- 7 [ss|12 1
_— || .
- 170 1
L >96 7]
5 + ]
B Stiff to very stiff, grey SILTY CLAY, ]
i some sand, trace gravel, occasional 96, ]
B sand seams/pockets (TILL) ]
- ° == 169 Soopege ]
i 8 |ss| 8 O ]
N ? H | Groundwater seepage |
B . H observed at about E
B elevation 169.0m during
[ 7 >96+ drilling on March 24, ]
[ 168 2009. ]
L >96 ]
[ + ]
[ 9 |ss|o ¢ ]
- 8 167.02 1
[ END OF BOREHOLE 8.08 ]
—_— .

DEPTH SCALE
1:50

LOGGED: TA
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W028)


LDN_BHS_02 091140W037.GPJ GLDR_LON.GDT 7/2/09 DATA INPUT: SJL

PROJECT: 09-1140-W037
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: April 8, 2009

SHEET 1 OF 2
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

[a) DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s 40

FO = = P4 iz INSTALLATION

Qu | w ] o El E 20 40 60 80 10° 10’ 100 10° g5 AND

=L o o leev|8le|g| 3 [Semsmenem mav +I Q-® WATER CONTENT PERGENT EE GROUNDWATER

= < h natV. - o .

& = é DESCRIPTION '<_( DEPTH % i % E Cu, kPa remV. ® U- O w |_9L| 9{ g OBSERVATIONS

a o 4 Z p wi 3

@ = | m =
2] 20 40 60 80 10 20 30 40
(Golder Report No. 09-1140-W037)
L PAVEMENT SURFACE 197.77 a
i 0.00 ]
i Borehole dry during ]
L 197 drilling on April 8, 2009.
= 1 -
[ 196 ]
[, ]
[ Auger through approach fill material 1
B (No samples taken) i
i 195 ]
L 3 .
[ 194 ]
[, 3
- 193.20 7
o
[ BIa 457 ]
L 2|2 1 |ss|12] 193 O E
- ['q o) -
wi=
S HE || ]
N ]
i 2 |ss|12 ]
[ - 192 ]
B 6 Stiff to firm grey silty clay, some sand, || 7]
B trace gravel (Approach Fill Material) ]
i 3 [ss|13 @] ]
[ 191 ]
L, .
B 4 |ss| 5 1
[ 190.15 ]
- Black CLAYEY TOPSOIL, trace sand APRE o) B
B and gravel 2,4 189.92) o | |y 190 ]
B 7.85 1
— .
[ Stiff, mottled brown and grey SILTY ]
L CLAY, some sand, trace gravel, — -
- occasional sand pockets and organic E
B pockets (TILL) 6 |ss|9 o) ]
5 || 189 ]
N 7] 188.78 ]
i g 8.99 ]
[ Very stiff to hard, brown SILTY CLAY, >96 N ]
B some sand, trace gravel, occasional 7 |ss|22 o -
- sand partings, fissured (TILL) -
— CONTINUED NEXT PAGE —

DEPTH SCALE
1:50

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W037)


PROJECT: 09-1140-W037

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: April 8, 2009

SHEET 2 OF 2

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

LDN_BHS_02 091140W037.GPJ GLDR_LON.GDT 7/2/09 DATA INPUT: SJL

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w % SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/0.3m \ k, cm/s a (ZD INSTALLATION

< = L2

o | o gl 2 20 40 60 80 100 100 100 10° zZE AND

oz = a Elula]| ! ! ' 1 ! ! i ' 28| crouNDWATER

Eg 9 DESCRIPTION < Qe g é SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT a"- OBSERVATIONS

I z 2 S|E o Cu, kPa remV.® U-O <D( ’ig

=} S i z 9 wp ——e—jwi 3

[2) o 20 40 60 80 10 20 30 40
— CONTINUED FROM PREVIOUS PAGE —
i — (Golder Report No. 09-1140-W037)
- 10 -
R 34 (@] ]
- Very stiff to hard, brown SILTY CLAY, E
- some sand, trace gravel, occasional b
[ sand partings, fissured (TILL) 7]
[ 187 ]
| 31 o N
- 11 g -1
= fe .
R 1. - ]
[ ) 12 ¢} ]
R 186 ]
R 4 ]
- 12 dn -
L >96 ]
R n ]
R 2 g ]
[ ] 185 ]
L = a B
L 3|22 >%, ]
- Hard to very stiff, grey SILTY CLAY, 596 E
B some sand, trace gravel (TILL) + ]
[ 184 ]
- 14 7 o —
L >96 i
[ + ]
- 183 % ]
s > -
- 15 + —
i 7 e} ]
i END OF BOREHOLE ]
- 16 -
L 47 ]
L 48 ]
I ]
DEPTH SCALE LOGGED: SM
1: CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W037)


LDN_BHS_02 091140W037.GPJ GLDR_LON.GDT 7/2/09 DATA INPUT: SJL

PROJECT: 09-1140-W037

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 10

BORING DATE: March 12, 2009

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES | ResIsTANCE, BLOWS/0.3m \ k, cm/s I 22 INSTALLATION

< Z

R 8 gl B 20 40 60 80 10° 100 12 10 zE AND

o 3 T |eey |G| w|S < L ! ! ! L . L L = GROUNDWATER

Fulg DESCRIPTION < Sig|g| @ |SHEARSTRENGTH natv, g a- g WATER CONTENT PERCENT S5 OBSERVATIONS

o z < [oEPTH|S (| 3] d u, kPa rem V. Wpb———eW— w <3

o o 4 m |Z o P |

o '(7) o 20 40 60 80 10 20 30 40
(Golder Report No. 09-1140-W037)

L GROUND SURFACE 189.69 a
N AZ\H 0.00 i
i Dark grey CLAYEY TOPSOIL 2 189.46 ]
L - 023 i
i oy ) ]
- Firm, mottled brown and grey SILTY ‘) || 189 Borehole dry during 4
- CLAY, some sand, trace gravel, (W 5 drilling on March 12,
[ occasional fissures with oxidation (TILL) //‘r 1 |ssl 6 2009. 7
B o ]
- 7] 188.32 | 1
i y 137 ]
- 2 |ss|ar| 188 ] 1
[, - 3
[ Hard, brown SILTY CLAY, some sand, ]
- trace gravel, fissured (TILL) 1 e
- 3 |ss|69 OF—T—- MH b
B || 187 i
[, 186.62| | E
i 3.07 ]
B 4 |ss|35 0 ]
X 186 ]
- ¢ 5 |ss|25 o) ]
B x|s ]
L Wi — .
i § o 185 ]
- = % 6 [ss|17 O 1
B & ]
T HE || i
= 8 I .
[ 184 ]
- _
[ Hard to very stiff, grey SILTY CLAY, ]
R some sand, trace gravel, occasional silt 7 (ss|15 o ]
L partings (TILL) || -
N 183 ]
- a
[ | 182 ]
[ 8 [ss|10 ¢ ]
I ]
L >96 T
B + ]
L >96 7]
B 181 u ]
I 3
[ 9 [ss|12 o ]
i 180.09 ]
L END OF BOREHOLE 9.60 ]

DEPTH SCALE

1

: 50

LOGGED: NG
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W037)


PROJECT: 09-1140-W091B RECORD OF BOREHOLE 9 SHEET 1 OF 2

LOCATION: SEE LOCATION PLAN BORING DATE: September 1, 2009 DATUM: NOT SURVEYED
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w 9] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s L0

FO = = 3 iz INSTALLATION

ow | W s} o El E 20 40 60 80 10° 10 100 10° &5 AND

2c | = T leey |Glw|s] < ! ! ! ! L . L L =4 GROUNDWATER

Fw| 2 DESCRIPTION < B N o ] o SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT a= OBSERVATIONS

a2 | £ g |oermr| 3 |2 (2| & Cu, kPa remV.® U-O o

° 13 gl m |2 9 wp ———oW—qwi EE

o 5 o 20 40 60 80 10 20 30 40
T T T T T T T T
(Golder Report No. 09-1140-W091B)
L, GROUND SURFACE a
B Black clayey topsoil, trace rootlets 0.00 1]es o E
i (FILL) o) ]
[ ) 050 Borehole dry duri ]
R ¥ orehole dry during ]
- o] 2886 S drilling on September 1,
i Firm, mottled brown and grey g - 2009. ]
B SILTY CLAY, some sand, trace gravel, - i
I occasional sand pockets (TILL) /5' " 3 |ss| 6 o) .
i »/f — ]
[ A ]
i 4 |ss|15 e} i
[, - _
B Sttiff to very stiff, brown SILTY CLAY, || ]
[ some sand, trace gravel, occasional silt 1
B seams/partings (TILL) 5 |ss|18 1) i
. || ]
[ o ]
R 6 |ss|13 g
i 3.28 o) ]
- 7 |ss| 2 o ]
- Stiff to very stiff, grey SILTY CLAY, || ]
[ © 2| some sand, trace gravel, occasional silt ]
R g &1 partings (TILL) 8 |ss| a le) E
R s g ]
e || ]
L = 3 .
R Q12 ]
[ ® + ]
L >96 7]
R + ]
= 5.94 &
[ Compact, grey SILTY SAND, some 9 |ss|16 o) ]
B clay, trace to some gravel E
[ 6.71 ]
. ]
[ 10|ss| 3 e} ]
- || ]
[ Stiff, grey SILTY CLAY, some sand, ]
L trace gravel, occasional silt partings .
- (TILL) E
i ® + ]
[ & + ]
R ]
i 11|ss| 3 o) ]
— CONTINUED NEXT PAGE —

LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

DEPTH SCALE LOGGED: TA

1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


PROJECT: 09-1140-W091B RECORD OF BOREHOLE 9 SHEET 2 OF 2

LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

LOCATION: SEE LOCATION PLAN BORING DATE: September 1, 2009 DATUM: NOT SURVEYED
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s L0
FO = = 3 iz INSTALLATION
ow | W s} o El E 20 40 60 80 10° 10 100 10° &5 AND
2c 3 & |eev [B|lulS] < L L ! ! L . L L = GROUNDWATER
Ful g DESCRIPTION < gla|a| @ [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT aF OBSERVATIONS
az| = > Il — Cu, kPa remV.® U-O qaq
w (4 < |DEPTH| S | ~ o w ' . W |—9W_| i <<
fa} o lm |2 9 P 3
] = o
o 20 40 60 80 10 20 30 40
i — CONTINUED FROM PREVIOUS PAGE — | _ (Golder Report No. 09-1140-W091B)
- e ]
B xls ]
B & || Stiff, grey SILTY CLAY, some sand, ]
R 2(2] trace gravel, occasional silt partings [} + ]
L « 2] (L) . g
L “gJ 2 4 .
i 22 10.67 ]
- 12|ss| 3 e e
[ . Soft, grey SILTY CLAY I/r ]
B END OF BOREHOLE 11.13 E
-_ 12 _-
[ 5 ]
L i
[ 5 i
I i
[, ]
[ ]
I i
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 10 SHEET 1 OF 2

BORING DATE: September 2, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES S RESISTANCE, BLOWS/0.3m \ k, cm/s I 29 INSTALLATION

< =z

Sl G 5 gl 8 20 40 60 80 10° 100 12 10 zZE AND

2K 3 = | eey 16| w3 < L ! ! ! L . L L = GROUNDWATER

= wl g DESCRIPTION < Q & g A gHEk/;R STRENGTH nat\<} g 8: g WATER CONTENT PERCENT Sy OBSERVATIONS

) o < |DEPTH] S | ~ 3 o u, kPa remV. |—ew_| 22

a o lm |2 < Wp wi 3

] = o
[2) 20 40 60 80 10 20 30 40
(Golder Report No. 09-1140-W091B)
L, GROUND SURFACE a
0.00
[ Stiff, black clayey topsoil, trace rootlets 1|cs (@] ]
FILL)
. : ) 0.36 [ © ]
B Stiff, brown silty clay, some sand, trace "2 |ss|13 o Sr?llighole dsry dturlng )
i gravel, topsoil pockets (FILL) 280'89 on Septembper 2,
[ 0.76 ]
- 1 3 |ss|6 [ —
[ 4 |ss|s5 o ]
[ 2 Soft to firm, brown and grey silty clay, — ]
- some sand, trace gravel, trace organics E
B (FILL) || 1
- 5 |ss| 3 O 1
- || ]
i 6 |ss| 2 o ]
[ 340] | 0 ]
i Soft, brown SILTY CLAY, some sand, [ ]
- 4 trace gravel, trace organics (TILL) 7 |ss| 2 o —
[ 442 ]
. FF ]
- 2® 8 [ss| 3 (e} E
B x % u
e || ]
L = 3 .
R Q12 ]
R ) + ]
[ Stiff to very stiff, grey SILTY CLAY, >96, ]
L some sand, trace gravel, occasional silt -
- 6 partings (TILL) -]
i 9 [ss| 3 q ]
- 7 2] + N
[ TN 732 i + ]
[ Compact, grey SANDY SILT, trace to Ny 7]
B some clay, trace gravel (TILL) 10| ss| 24 o] ]
L 3 5| '. —
i i [ | ]
- Y 8.23 B
i Stiff, grey SILTY CLAY, some sand, 1]ss| 8 © ]
R occasional gravel (TILL) || ]
R ]
o [ 9.14 1
B Dense, grey SANDY SILT, some clay X o 128536 P ]
[ (TILL) L || ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 10 SHEET 2 OF 2

BORING DATE: September 2, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s L0

FO = = 3 iz INSTALLATION

Q| w o] o El E 20 40 60 80 10° 10 100 10° &5 AND

o 5 T |eey |U|w|s] < L L L L L L L L =4 GROUNDWATER

Ful g DESCRIPTION < Qlal2| @ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT a" OBSERVATIONS

% z ZloeptH|S | 2| 2| 2 Cu, kPa remV.® U-O ad

ol ¢ wp ——oeW—qwi <3
a o E (m) =z ] P u}
o 2] o 20 40 60 80 10 20 30 40
| — CONTINUED FROM PREVIOUS PAGE — (GOIder Report NO 09'1140'W0918)
s g "l ' -
- 10 ]
i @ |=| Dense, grey SANDY SILT, some clay o] ]
w
- o] (TILL) B g
B 2 g 53 ]
[ e Wi ]
5 I | Fl || ]
[ 2|2 : O ]
i Firm, grey SILTY CLAY, some sand, &4 107 5] ss| 6 ]
I trace gravel, occasional silt partings - O a
[ (TILL) o] ]
- END OF BOREHOLE 11.13 E
- 12 -
L 3 ]
_— .
L 15 .
I .
e ]
- ]
I .
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


PROJECT: 09-1140-W091B RECORD OF BOREHOLE 11 SHEET 1 OF 2

LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

LOCATION: SEE LOCATION PLAN BORING DATE: September 2, 2009 DATUM: NOT SURVEYED
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s L0
30| & = g 3z INSTALLATION
Quw | w o] o El E 20 40 60 80 10° 10 100 10° &5 AND
oK 5 T |eey |U|w|s] < L L L L L L L L =4 GROUNDWATER
Ful g DESCRIPTION < 2l g i SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ar OBSERVATIONS
w x < |DEPTH| S | ~ 3 o Cu, kPa remV.® U-O og
a o z wp——oeW——jwi <3
8 = (m) @
[2) 20 40 60 80 10 20 30 40
(Golder Report No. 09-1140-W091B) ﬂ
|, GROUND SURFACE a
5 Black clayey topsoil, trace rootlets 0.00 1 les o .
- (FILL) 1
- 0.25— © Cuttings e
i 2 |ss| 7 g ]
[ Firm, brown silty clay, some sand, trace [ ]
- ravel, trace rootlets, trace organics i
- ] ?FILL) g 3 |ss| 6 o Bentonite ]
[ 3 152 ]
i Soft, brown and grey SILTY CLAY, ) 4 |ssl| 3 o 1
[ some sand, trace gravel, trace to some | .o’ ]
R organics (TILL) 3 — .
i "_ 213 || ]
- "j 5 |ss|29 [e] 1
N Very stiff, brown SILTY CLAY, some 16 B ]
- sand, trace gravel, occasional silt - B
- 3 seams/partings (TILL) y | ]
i y T 6 |ss|21 (o] Cuttings ]
i 1A — ]
[ Y 3.66 ]
- 4 Firm, grey SILTY CLAY, some sand, o 7 |ss| 7 (0] ]
[ trace gravel, occasional silt partings 5 R ]
[ |g|z] o L ]
o
S ElR ]
- %[5 - 157 ]
L ==z & -
- o2 ) 8 |ss|13 q ]
- 5 Compact, grey SANDY SILT, some By 1] || Sep\[/.vé —
B clay, occasional silty clay layers (TILL) P ]
B L ]
B ( |
[ \ 5.49 ) R
i P Bentonite
I "04 "04 .
A — o
i 9 [ss| 2 o) :2:2 ]
| - ok
| 98
B Cutti XX A
- ) . ® 4 uttings $< $< ]
- Firm to very stiff, grey I
- SILTY CLAY to CLAYEY SILT, some ‘44 ‘44 1
i sand, occasional silt pockets and @ |+ "4 "4 ]
B seams (TILL) Q Q i
_ - od|%
i <454
[ 10]ss| 2 o e % ]
- 8 I R
B —| g s ]
[ m _ K]
| Sept. 2 “ " p
Dl D
[ ) + Screen ﬁ s ]
[ >96 'j " ]
i + e el
o, 2 LB
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 11

BORING DATE: September 2, 2009

SHEET 2 OF 2

DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

SOIL PROFILE

DEPTH SCALE
METRES
BORING METHOD

DESCRIPTION

RESISTANCE, BLOWS/0.3m

20 40 60 80
| 1 | 1

DYNAMIC PENETRATION \

HYDRAULIC CONDUCTIVITY,
k, cm/s

10° 10’ 107 10°
1 1 1 1

ELEVATION

STRATA PLOT
NUMBER
TYPE
BLOWS/0.3m

SHEAR STRENGTH natV. + Q- ®
Cu, kPa remV.® U-O

20 40 60 80

WATER CONTENT PERCENT

wp ———oeW———jwi

10 20 30 40

ADDITIONAL
LAB. TESTING

INSTALLATION
AND
GROUNDWATER
OBSERVATIONS

— CONTINUED FROM PREVIOUS PAGE -

POWER AUGER
HOLLOW STEM

Firm to very stiff, grey

SILTY CLAY to CLAYEY SILT, some
sand, occasional silt pockets and
seams (TILL)

Soft, grey SILTY CLAY, occasional silt
pockets

END OF BOREHOLE

(Golder Report No.

>96

09-1140-W091B)

Ol

Screen

Water level in standpipe
at a depth of about 5.1m
on September 3, 2009.

Water level in borehole at |
a depth of about 8.4m
upon completion of
drilling on September 2,

LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

DEPTH SCALE

1:

LOGGED: TA
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 12 SHEET 1 OF 2

BORING DATE: September 2, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES S RESISTANCE, BLOWS/0.3m \ k, cm/s I 29 INSTALLATION

< =z

Sl G 5 gl 8 20 40 60 80 10° 100 12 10 zZE AND

o | = T |eev |G wla] < L L L : : . L L g GROUNDWATER

= w 2 DESCRIPTION < |2 & %) o SHEAR STRENGTH natV. + Q- ® WATER CONTENT PERCENT a= OBSERVATIONS

& =z 2 |oEPTH| S | & % o Cu, kPa remV.® U-O Wp wi 9( Q

° |8 El o [Z] |2 ' © ! -

[2) 20 40 60 80 10 20 30 40
T T T T T T T T
(Golder Report No. 09-1140-W091B)
L, GROUND SURFACE a
| 0.00 u
L Firm to stiff, black clayey topsoil (FILL) 1|¢s o ]
[ 0.30 ]
L Borehole dry during ]
- 2|88 o drilling on September 2,
B 2009. 1
- Firm, brown and grey silty clay, some [ o E
B topsoil (FILL) ]
- 1 3 |ss|6 o ]
i g 137 ]
B Firm, mottled brown and grey 7]
R SILTY CLAY, some sand, trace gravel, | 4|ss| 6 (o] ]
- occasional sand pockets (TILL) L. -
1 yd | ]
N g ] 213 i
i Very stiff, brown SILTY CLAY, some 0 5 | ss| 20 o ]
- sand, trace gravel, occasional silt g . B
[ partings (TILL) 1.2 — ]
IR 4 i
- "/- 3.05 N
[ Stiff, grey SILTY CLAY, some sand, & 6 | ss| 12 o ]
L trace gravel, occasional silty partings .?'( ]
- (TILL) P — E
i 417 368 ]
- 4 Sttiff, grey CLAYEY SILT, some sand, o / 7 1ss| 10 fe —
B trace gravel (TILL) 5 . ]
. R ; — _
o 4.42 B
. FF ]
- 2|2 8 |ss|s q R
R s ]
R || _
L = 3 .
o
R B3 ]
R >96 ]
L + .
L >96 7]
R + ]
L 5 ]
i 9 |ss| 2 (e ]
- 7 Firm to very stiff, grey SILTY CLAY, ] + ]
[ some sand, trace gravel, occasional silt ]
B and sand partings at depth (TILL) ol + ]
i 10 | 58 [WH o ]
- ]
i o+ ]
[ ® ]
R ]
i 11|ss| 3 o ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 12 SHEET 2 OF 2

BORING DATE: September 2, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES _ | ResisTANCE, BLOWS/0.3m \ k, cm/s I 22 INSTALLATION

P4 [ <2

Sl G o gl 8 20 40 60 80 10° 100 12 10 zZE AND

o | = T |eev |G wla] < L L L : : . L L g GROUNDWATER

El 2 DESCRIPTION < |o|g a|l o SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ak OBSERVATIONS

a = = | DEPTH = = Cu, kPa remV.® U-O Qg

i 4 < 2|F|8] ©m wp ———ooY——qwi <3

a o] 2l m |2 S p g

] = o
[2) 20 40 60 80 10 20 30 40
i — CONTINUED FROM PREVIOUS PAGE — (Golder Report No. 09-1140-W091B)
IR _
B D+ i
B xls| _ . |
[ & || Firm to very stiff, grey SILTY CLAY, i
R 2[2| some sand, trace gravel, occasional silt ¢ + ]
- z|Z| and sand partings at depth (TILL) E
i W S ]
-
i 22 10.67 ]
[, Very soft, grey SILTY CLAY I/r 12| sS (WH g 1
B END OF BOREHOLE 11.13 E
- 12 ]
L 3 _
L 4 _
L 15 _
L 6 _
- _
I _
IS _
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 13 SHEET 1 OF 2

BORING DATE: September 3, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

u 8 SOIL PROFILE SAMPLES S RESISTANCE, BLOWS/0.3m \ k, cm/s I 292 INSTALLATION

< <Z

Sl G 5 gl 8 20 40 60 80 10° 100 12 10 zZE AND

L s & |eev [B|lulS] < L L ! . L L L L =4 GROUNDWATER

gyl g DESCRIPTION & 2le|2 A SHEAR STRENGTH natV. + Q: ® WATER CONTENT PERCENT ar OBSERVATIONS

DEPTH = Cu, kPa remV.® U-O a
) o < 2|3 w g Wi wi <<
a o lm |2 9 p—oeW— 3
] = o
[2) 20 40 60 80 10 20 30 40
||| crouno sureace (Golder Report No. 09-1140-W091B) |
L Grey crushed limestone (FILL) 0.00 As o -
B 0.15 o) b
B Very stiff, black clayey topsoil, some . 1
i sand, trace gravel (FILL) 2 |ss|19 o] S,fﬁﬁzofnd&g;wger 3
B 2009. 1
B 0.76 N
- 1 3 |[ss| 8 o —
[ Firm to stiff, brown silty clay, some ]
R sand, trace gravel, occasional sand || ]
- seams/pockets (FILL) o -
[ 4 |ss| 4 1
L o) .
= 2 — .
- Firm, mottled brown and grey 213 E
i SILTY CLAY, some sand, trace gravel ] ]
B (TILL) 244| 5 |ss| 8 o :
I ]
- Firm to stiff, brown SILTY CLAY, some 6 |ss|15 o T
[ sand, trace gravel, occasional silt || ]
B seams/partings (TILL) ]
- ¢ 7 |ss|7 o 7]
[ 442 ]
i xl= ]
= [O] E 8 [ss| 6 (@] _
2|n
- < = _
- 5% 3 || —
R HE ]
I L ]
i e | + ]
i ® + ]
L 5 ]
i 9 [ss| 3 [e] ]
[ Stiff, grey SILTY CLAY, some sand, 1
B trace gravel, occasional silt partings ]
- 7 (TILL) ® 4 1
[ & + ]
i 10|ss| 5 o ]
Y ]
[ id + ]
i ® + ]
— = .
- -' [ ] o i
L . [ 9.30] 11| ss| 23 .
- Compact, grey SANDY SILT, trace to | g -
B some clay, trace gravel (TILL) Tl 1 1
B 9.75 1
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 13 SHEET 2 OF 2

BORING DATE: September 3, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w ¢} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s o)

FO = = 3 iz INSTALLATION

Quw | w s} o El E 20 40 60 80 10° 10 100 10° &5 AND

£l 2 T |eev |d|wls] < : ! ' : ' : : : =S GROUNDWATER

Fuw | 9 DESCRIPTION < Qla|d| @ |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT aF OBSERVATIONS

o= £ = | DEPTH |2 = Cu, kPa remV.® U-O Qg

w 4 < 2|3 w g : Wi |—9W_| wi <<

a o E (m) =z ] P u}

o » o 20 40 60 80 10 20 30 40
| — CONTINUED FROM PREVIOUS PAGE — (GOlder Report NO 09_1140_W0915)
I _
[ el= 12|ss| 6 o ]
= U(DJ E || _
B 3|5 |
i « |E| stiff, grey SILTY CLAY, some sand, ]
[ 2|3 trace gravel (TILL) - ]
0|9
B o|Q |
- 13| ss| 2 o] B
L ]
- END OF BOREHOLE 11.13 -
- 12 .
L 3 ]
L _
L 5 ]
L 6 ]
I _
I _
I _
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


PROJECT: 09-1140-W091B
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 14

BORING DATE: September 3, 2009

SHEET 1 OF 2

DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w g SOIL PROFILE SAMPLES > RESISTANCE, BLOWS/0.3m \ k, cm/s 29 INSTALLATION

< <Z

of | 6 el g 20 40 60 80 10° 10' ZE AND

or | = pur} o @ [ | | 1 | | | oun

e T mlwlo| < g GROUNDWATER

Fw| 2 DESCRIPTION < Qoo o SHEAR STRENGTH natV. + Q- ® WATER CONTENT PERCENT a" OBSERVATIONS

&E o 2 % Pl I o Cu, kPa remV.® U-O og

a ) 4 z S wp——oeW——jwi <3

] = o
[2) 20 40 60 80 10 20
(Golder Report No. 09-1140-W091B)
| GROUND SURFACE a
L Black clayey topsoil, numerous rootlets o ]
L (FILL) cs i
B - O ]
[ Borehole dry during ]
- 2|87 o drilling on September 3,
[ Firm, brown silty clay, some sand, trace —| 2009. ]
B gravel (FILL) ]
n 3 |ss| 4 O —
B Firm, mottled brown and grey 7]
B SILTY CLAY, some sand, trace gravel 4 [ss| 4 o] ]
s (TILL) R
- 5 [ss|19 O ]
- Stiff to very stiff, brown SILTY CLAY, [ | -
- some sand, trace gravel, occasional silt b
B partings (TILL) || 7]
[ 6 |ss|14 e} ]
B 7 |ss| 3 (e} 7]
. FF ]
- 2@ 8 |ss| 3 e} 1
R s % ]
= &9 || ]
L = 3 .
o
i & | T stiff to very stiff, grey SILTY CLAY, ]
B some sand, trace gravel, occasional silt i
L partings (TILL) - + .
R @& + ]
i 9 |ss| 4 (e} ]
i >96 ]
= + ]
L >96 ]
[ + ]
[ Loose, grey SANDY SILT, some clay, || ]
- trace gravel (TILL) e
[ 10([ss| 9 q ]
L >96 i
i + ]
i >96 ]
i + ]
L Very stiff to stiff, grey CLAYEY SILT, -
- some sand and gravel (TILL) || E
i 1|ss| 7 ) ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: TA
CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


LDN_BHS_02 091140W091B.GPJ GLDR_LON.GDT 10/26/09 DATA INPUT: SJL

PROJECT: 09-1140-W091B

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 14 SHEET 2 OF 2

BORING DATE: September 3, 2009 DATUM: NOT SURVEYED

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w [} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s )

FO = = 3 iz INSTALLATION

Q| w o] o El E 20 40 60 80 10° 10 100 10° &5 AND

o 5 T |eey |U|w|s] < L L L L L L L L =4 GROUNDWATER

Ful g DESCRIPTION < 2la|a| @ [SHEARSTRENGTH natv. + Q-@ WATER CONTENT PERCENT aF OBSERVATIONS

% z DEPTH = — Cu, kPa remV.® U-O ad

i 4 < 2|F|8] ©m wp ———ooY——qwi <3

a o E (m) =z ] P u}

° 2 @ 20 40 60 80 10 20 30 40
I — CONTINUED FROM PREVIOUS PAGE — (Golder Report No. 09-1140-W091B)
= ", l _
- 10 AN >96 -
R -1 + ]
- xls o] ]
W "~
i 9|5 Very stiff to stiff, grey CLAYEY SILT, & i ]
B ; z | some sand and gravel (TILL) ]
[ 22 ]
- 10.82) 12| ss| 3 o .
- 1 Soft, grey SILTY CLAY —
B END OF BOREHOLE 11.13 e
- 12 -
L 45 ]
L a
L 5 a
L 6 a
L 4 ]
L 5 ]
L 49 a
DEPTH SCALE LOGGED: TA
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 09-1140-W091B)


PROJECT: 10-1140-0090 RECORD OF BOREHOLE 1 SHEET 1 OF 5

LDN_BHS_02 1011400090.GPJ GLDR_LON.GDT 7/6/10 DATA INPUT: SJL

LOCATION: SEE LOCATION PLAN BORING DATE: May 25, 2010 - May 27, 2010 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s 20
0| E o Z 3z INSTALLATION
el u ] o gl £ 20 40 60 80 1 95 19’5 19" 19’3 &5 AND
Ih| o S EEV- 8| 8|S S [ SHEARSTRENGTH natv. + Q-® WATER CONTENT PERCENT E'u—" GROUNDWATER
gLl z DESCRIPTION = (&2 w | e B U0 S4 OBSERVATIONS
i z g [oEPTH|S (| 3| d : Wol W Wi 22
=] o g m |Z > P ]
o [2) o 20 40 60 80 10 20 30 40
T T T T T T T T
(Golder Report No. 10-1140-0090-1000-L02) -
WL in piezometer
May 31/10 _7
I GROUND SURFACE 177.23 a
| 0.00
- 1 7 Bentonite
i 1 |ss|25 o
- 1 Compact to dense, dark brown sand, 2 |ss|37 O -
[ trace gravel, trace silt (FILL) || 176 ]
[ Seapage ]
5 || May 25/10 .
i 3 |ss|12 l¢] ]
-2 17510 | ]
- 213 e
[ % § || 175 7]
B 3|e ]
i M 4 |ss| 4 o ]
5 =|3| stiff, brown and bluish grey || i
- Q| 2| SILTY CLAY, some sand, trace gravel, E
B occasional sand layers/pockets, .
- 3 occasional trace organics | 7]
i (LACUSTRINE) ® 1 ]
i 5 |ss| 5| 174 o) ]
- 17357 | E
[ 3.66 ]
L >96 1
- 6|ss|o + d -
i || 173 Grout ]
B 7 |ss| 4 D ]
L 5 || .
[ 172 ]
[ Very stiff to stiff, grey —1 ® + ]
- CLAYEY SILT to SILTY CLAY, some >96 -
B sand, trace to some gravel, occasional to 8 [ss|15 + 1
[ 6 numerous sand layers/pockets 7
B 2 Wy p
R =1l 171
B 218
| olx
B =8
B Zle
| 5le
[ g|T
L
i olss| 7| O ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: SM
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 10-1140-0090-1000-L02)


PROJECT: 10-1140-0090 RECORD OF BOREHOLE 1 SHEET 2 OF 5

LDN_BHS_02 1011400090.GPJ GLDR_LON.GDT 7/6/10 DATA INPUT: SJL

LOCATION: SEE LOCATION PLAN BORING DATE: May 25, 2010 - May 27, 2010 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s 20
FO = = P4 3z INSTALLATION
ow | W o El E 20 40 60 80 10°  10° 10" 10° &5 AND
oF | = T |eev |G|wlg] < L L L L L L L L = GROUNDWATER
E wl g DESCRIPTION < |2 |c|@| & |SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT a"- OBSERVATIONS
i z 2 [oerth| 3 | 2| 2] @ | cukpa remV.® U- O 8
o w Wi |—9W_| Wi <<
[a) le) o b4 ] P 3
@ = | m =
[2) 20 40 60 80 10 20 30 40
i — CONTINUED FROM PREVIOUS PAGE — (Golder Report No. 10-1140-0090-1000-L02) |
- 8 & + -1
[ 169 @ 7 ]
[ 10|ss| 8 o 1
= 9 || -
[ 168 ]
[ & + ]
[ ® + ]
- 10
[ 167
i 11|ss| 7 (@
- o N ]
[ 166 ]
R D + ]
[ 12|ss| 6 o i
I ]
i 165 ]
R © ]
_ 1k ® 4 ]
= z|0 .
i S8 Very stiff to stiff, grey ® 4 Grout B
I 2| CLAYEY SILT to SILTY CLAY, some 7
L 512 sand, trace to some gravel, occasional to ]
L 3 numerous sand layers/pockets — 164 ]
- 13|ss| 8 O N
[ _
[ 163 ]
- 6 + .
[ ]
[ 162 ]
L ]
[ — 161
[ 14|ss| 8 0
[,
[ ) +
[ 160 ]
X ® - 1
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: SM
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 10-1140-0090-1000-L02)


PROJECT: 10-1140-0090 RECORD OF BOREHOLE 1 SHEET 3 OF 5

LDN_BHS_02 1011400090.GPJ GLDR_LON.GDT 7/6/10 DATA INPUT: SJL

LOCATION: SEE LOCATION PLAN BORING DATE: May 25, 2010 - May 27, 2010 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cmis Lo
FO = = P4 3z INSTALLATION
el u ] o gl £ 20 40 60 80 1 95 19’5 19" 19’3 &5 AND
3l IO DESCRIPTION Cleev |8 (elg| S [snearstrenetr matv. + o-® WATER CONTENT PERCENT EF POV AION
el 2 |oertr| S| = [2] 2 | cukpa remV.® U- O ]
8 |5 £ 2|78 wp F——e——qwi <3
@ = | m =
o 20 40 60 80 10 20 30 40
i — CONTINUED FROM PREVIOUS PAGE — I I I I I I I I ]
[ (Golder Report No. 10-1140-0090-1000-L02) ]
I ]
i 159 ]
-_ 19 _-
i || 158 ]
i 15| ss| 11 Ie i
-— 20 i
i 157 = +
- ® +
[, ]
i 156 ]
I i
i 155 ]
B o ]
[ z % 16| ss| 15 o ]
= z|0 .
i S8 Very stiff to stiff, grey ] Grout B
[ ,,|%|2] CLAYEY SILT to SILTY CLAY, some ]
L 512 sand, trace to some gravel, occasional to ]
L 3 numerous sand layers/pockets 154 ]
[ i
i 153 ]
[ ]
[ 152 ]
- 17| ss| 27 Ie) ]
P ]
i 151
-— 27
i 150 ]
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: SM
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 10-1140-0090-1000-L02)


PROJECT: 10-1140-0090 RECORD OF BOREHOLE 1 SHEET 4 OF 5

LDN_BHS_02 1011400090.GPJ GLDR_LON.GDT 7/6/10 DATA INPUT: SJL

LOCATION: SEE LOCATION PLAN BORING DATE: May 25, 2010 - May 27, 2010 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/0.3m \ k, cm/s I 22 INSTALLATION
< <=2
5 Q m 5 v El 8 20 40 60 80 10°  10°  10* 10° ze AND
oK 3 T |eey |8|wls| £ L L L L L L L L =4 GROUNDWATER
Ful g DESCRIPTION < S/e|g| @ | SHEARSTRENGTH natV. ta-e WATER CONTENT PERCENT = OBSERVATIONS
DEPTH Cu, kPa remV.® U-O [a)
4|1z & 2|7|g] © wp ——oeW——wi <3
° g '(7) ™) o 20 40 60 80 10 20 30 40
| — CONTINUED FROM PREVIOUS PAGE — | | | | | | | |
F (Golder Report No. 10-1140-0090-1000-L02) 1
[ 149 ]
i 18| ss| 10 o ]
- 29 | .
[ 148 ]
B Grout |
- Very stiff to stiff, grey rou
[ CLAYEY SILT to SILTY CLAY, some ]
| sand, trace to some gravel, occasional to i
L 30 numerous sand layers/pockets .
[ 147 ]
- a
B 146 1
[ 145.84 ]
- o, | vew dense, grey BoULDERS PO 2139 19 55 >100 b ]
. E 31.62 i
[ 218 ]
4 NQ
= aox 20 DD c . .
[ 323 |3] Grey, CLAYEY SILT to SILTY CLAY, RC Bentonite ]
- Z | Z | some sand, trace gravel, occasional (coated)
i Q|| boulders [ 145 |
[ 144.69 ]
i 4 32.54 ]
- 21 {88 >100 o g
i [ 144
- Very dense, grey SANDY SILT, some
B clay, some gravel (TILL) ]
i IREN ]
- 34 RS -
| .1 [4 143.09 u
- ig 34.14) 22| gg op| 143 ]
L = -
L s qu=107.9mPa ]
B = i
e
- e g
5 = | | -
B j,’jE qu=98.6mPa i
- % = va ]
[ = 23 |5e (00 40 69| |s57| |37 ]
[ = ]
=
- =—] g
5 = i
- :7—‘: -
- Poor to excellent quality, grey :E; _ ~ ~ ]
[ DOLOSTONE BEDROCK, occasionally 2= S S g Sand ]
[ fractured, occasional sand seams = — el e P e an ]
B - occasional light petroleum odour == 141 B2 gl 1g _
L = -
S g
- = 24N pp so| |es] |43 ]
R ar = 1
B =1ke) v ]
B xS i — — —
o =
- 37 & Q = Screen ]
= |la e
- elz = 140 = ]
- & EE; 25| N2 pp 93 86 82 qu=90.3mPa E
[ = ]
=—]
- =—] g
=]
[ o p
— CONTINUED NEXT PAGE —
DEPTH SCALE LOGGED: SM
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 10-1140-0090-1000-L02)


PROJECT:

10-1140-0090

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: May 25, 2010 - May 27, 2010

SHEET 5 OF 5

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s 20

2 o E = % <z INSTALLATION

Qu | w ] o El E 20 40 60 80 10°  10° 10" 10° &5 AND

= I T gjwls| < . L . : y ! . ! =4 GROUNDWATER

Ful g DESCRIPTION E g % o[ @ |SHEARSTRENGTH natv. g WATER CONTENT PERCENT Si OBSERVATIONS

8¢ £ 2|78l *® wo——of——w <3

I} = )
2] 20 40 60 80 10 20 30 40
| — CONTINUED FROM PREVIOUS PAGE — | | |
B 4 qu=96.8mPa ]
- 38 “ .
[ z N 93| |[es| |e2 i
2

[ 4 139 1
B 4 i
| Z qu=74.3mPa u
N AR ]
R HE Na lIE| 7
[ S[E] Poor to excellent quality, grey Z RC 138 1% 98| 97| 5|9 ]
A % |2 | DOLOSTONE BEDROCK, occasionally Z ST 19T 1S i
B 5 |2| fractured, occasional sand seams Z 1
B 12 - occasional light petroleum odour 4 ]
B 4 qu=72.5mPa .
- 40 E -
[ iy 137 |teal loe2| leo ]
[ : i
[ END OF BOREHOLE ]
[ (Golder Report No. 10-1140-0090-1000-L02) ]
[ Groundwater seepage  _|
L encountered atabout -
- elevation 175.7m during
B drilling on May 25, 2010.
[ Water level in piezometer |
L at about elevation .
- 179.2m on May 31, 2010.
I i
- 43 -
" i
L 45 o
I o
L 47 i

LDN_BHS_02 1011400090.GPJ GLDR_LON.GDT 7/6/10 DATA INPUT: SJL

DEPTH SCALE

1:

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 10-1140-0090-1000-L02)


PROJECT: 11-1140-0200
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE 1

BORING DATE: February 10, 2012

SHEET 1 OF 3

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20
o .J_: = % xz INSTALLATION
qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND
4 < =uw
Eul o DESCRIPTION Z[EEV- o8| 8| & [sHEARSTRENGTH natv. + a-@ WATER CONTENT PERCENT EF ggggge%gﬁg
L=1 2 2 loermr|S 2| 2] & Cu, kPa remV.® U- O w od
u [ b S E 5 wp ——o%—jwi <<
@ = o
2 20 40 60 80 10 20 30 40
(Golder Report No. 11-1140-0200-R01)
L, PAVEMENT SURFACE 182.91 |
K ASPHALT 005 Borehole dry during and ]
- (GM) SILTY GRAVEL and SAND, 0'18 after drilling on ]
B \angular; grey, (GRANULAR BASE). N February 10, 2012. -
[ (ML) CLAYEY SILT, some sand, trace T)ss|® © -
B gravel; brown, some organic pockets, || 7
B trace red brick, (FILL); firm. 7]
B = 182 1
- . = 2 |ss| 8 O 1
- [} -
B 4o 181.69 ]
3|3
- ; 8 1.22 ]
B B 8 (ML) CLAYEY SILT, some sand, trace — 7]
B Q E gravel; brown and grey, some organic 7]
| S| pockets, sand pockets (possible FILL); 3[ss| 5 O ]
L ™| cohesive, w~PL, firm to stiff. 181 ]
- 2 180.78 p
= 213 -
R (ML) CLAYEY SILT, trace sand; brown [ | ]
B and grey, laminated with silt partings; ]
L cohesive, w>PL, firm. 4ss| 6 o p
n 180.17 u
B END OF BOREHOLE 2.74 i
I o
PROJECT: 11-1140-0200 RECORD OF BOREHOLE 2
LOCATION: SEE LOCATION PLAN BORING DATE: February 10, 2012 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w (e} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20
20 EI_: = % <=z INSTALLATION
gu| o] o El & 20 40 60 80 10°  10° 10" 10° 55 AND
El i 3: ELEV. | 8 | # A SHEAIIR STRENIGTH nlal \Y% +I Q-0 WIATER CIONTENTIPERCEII\IT EF GROUNDWATER
[ 7 . - .
52| 2 DESCRIPTION % |oeph| 2 | & % ﬁ Cu, kPa remV.® U- W 9 o OBSERVATIONS
a o 4 P2 S Wp ——&F—— Wi <3
2 = | (m) @
2 20 40 60 80 10 20 30 40
o PAVEMENT SURFACE 181.54 )
ASPHALT 0.05 Borehole dry during and
(GM) SILTY GRAVEL and SAND, - after drilling on
= \angular; grey, (GRANULAR BASE). 187:48 February 10, 2012.
o |5 I\ (SW) SAND, trace to some gravel; 0.38
& | o \brown, (FILL). 181
32 §, 1 |cs
g 8| (ML) CLAYEY SILT, some sand, trace
113 | g| gravel; brown, trace organic pockets; —
&1 E| cohesive, w>PL.
¥ 2 |cs D
180.02
END OF BOREHOLE 1.52

LDN_BHS_03 11-1140-0200.GPJ GLDR_LDN.GDT 06/03/12 DATA INPUT: DMB

DEPTH SCALE
1:50

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 11-1140-0200-R01)


LDN_BHS_03 11-1140-0200.GPJ GLDR_LDN.GDT 06/03/12 DATA INPUT: DMB

PROJECT: 11-1140-0200
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE 3

BORING DATE: February 10, 2012

SHEET 2 OF 3

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20
o .J_: = % xz INSTALLATION
qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND
< =4
Eul o DESCRIPTION Z[EEV- o8| 8| & [sHEARSTRENGTH natv. + a-@ WATER CONTENT PERCENT EF ggggge%gﬁg
& = S g DEPTH % ﬁ % ] Cu, kPa remV.& U-O W 9( EE
u e ™ |2 g Wp ————&F— wi g
@ = )
2 20 40 60 80 10 20 30 40
(Golder Report No. 11-1140-0200-R01)
. GROUND SURFACE 181.13 ) a
- (SW) SAND, some clay, trace gravel; 0.00 181 Sf(t):}:jorillelzir? r;:)(rj]unng and ]
K black, trace organic pockets, (FILL); firm. 180.83 February 1% 2012 ]
- 0.30 g . ]
i 1|ss| 6 ¢} ]
R (ML) CLAYEY SILT, some sand, trace — ]
B = | gravel; grey, trace organic pockets, trace ]
_—— @ red brick, (FILL); firm to soft. 2 |ss| 4 O -1
R o i
i gl || 180 ]
813
- <|0 179.76 1
B gla 1.37 ]
B 418 || i
[ 21| E] (CL) SILTY CLAY, some sand, trace ]
B S| gravel; brown, silt partings; cohesive, 3|ss|3 (¢] i
L | w>PL, soft. E
I — a
B | 179.00 ]
B 213 179 7]
- (CL) SILTY CLAY, trace sand; grey, 1
B trace silt partings; cohesive, w>PL, soft. H 4 |ss| 2 @ b
n 178.39 u
B END OF BOREHOLE 2.74 ]
I a
PROJECT: 11-1140-0200 RECORD OF BOREHOLE 4
LOCATION: SEE LOCATION PLAN BORING DATE: February 10, 2012 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w (e} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m K k, cm/s 20
20 EI_: = % <=z INSTALLATION
Fu| u o] o gl E 20 40 60 80 1?"5 1?'5 1?"‘ 19‘3 55 AND
Euf g DESCRIPTION Eleev(de|g] S [svearstrencTi natv. + a- @ WATER CONTENT PERCENT EF ggggge%fgﬁg
= Z % |oePTH % I % I Cu, kPa remV.® U- O w =) g
a o gl m |2 S Wp —6—— Wi g
o 5 o 20 40 60 80 10 20 30 40
0 GROUND SURFACE 181.34 Borehole drv duri ’
(SW/ML) SAND and SILT, some gravel, 0.00 atercrilingon
| trace clay; brown and black, some 1]cs O February 10, 2012
G| organic material, trace red brick, (FILL). 180.90 181 ’ ’
&l 0.44
§ a| (ML) CLAYEY SILT, some sand, trace
o |?] gravel; mottled brown and grey; 2 |cs [e)
48] cohesive, w~PL.
1121 € 180.29
5 T 1.05
g ]
(SM) SILTY SAND; brown; moist. 3 |cs 180 0]
i } 179.82
END OF BOREHOLE 1.52

DEPTH SCALE
1:50

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 11-1140-0200-R01)


PROJECT: 11-1140-0200
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE 5

BORING DATE: February 10, 2012

SHEET 3 OF 3

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

END OF BOREHOLE

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s C)
20| E = Z =z INSTALLATION
qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND
4 < =uw
Eul o DESCRIPTION Z[EEV- o8| 8| & [sHEARSTRENGTH natv. + a-@ WATER CONTENT PERCENT EF ggggge%gﬁg
& = S g DEPTH % ﬁ % ] Cu, kPa remV.& U-O W 9( EE
a S m |2 9 Wp 66— Wi 3
o ® @ 20 40 60 80 10 20 30 40
(Golder Report No. 11-1140-0200-R01)
. PAVEMENT SURFACE 181.19 a
[ ASPHALT Borehole dry during and ]
0.10 il
- (GM) SILTY GRAVEL and SAND, || 181 ﬁgﬁ?ﬁ;ﬂyﬂ%ogm 2]
B angular; grey, (GRANULAR BASE). 180.73 q ' ' i
B 0.46] 1 |ss| 4 ]
[ © ]
B (ML) CLAYEY SILT, some sand, trace [ | E
R 4 2| gravel; mottled brown and grey, some > |ss| 8 o 7
[ = 51 silt partings; cohesive, firm. ]
R E || 180 T
B |3 179.82 b
B g 9 137] | ]
R 3le i
i & § (CL) SILTY CLAY, trace sand; brown, silt 3|ss| s I ) MH ]
R < | partings; cohesive, w>PL, stiff. ]
. | 179.08] | i
L 213 179 i
- (CL) SILTY CLAY, trace sand; grey; 1
B cohesive, w>PL, firm. H 4 |ss|7 o) B
B 178.45 i
B END OF BOREHOLE 274 ]
I o
PROJECT: 11-1140-0200 RECORD OF BOREHOLE 6
LOCATION: SEE LOCATION PLAN BORING DATE: February 10, 2012 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w [} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s C)
20l E = Z <z INSTALLATION
Qu | W o] o El & 20 40 60 80 10°  10° 10" 10° 55 AND
£ E i i ELEV. |8 |4 | s SHEAlIR STRENIGTH nlal V. +I Q-@ WIATER CIONTENTIPERCEII\IT EF GROUNDWATER
[ 7 . - .
&= 5 DESCRIPTION £ loermn| 2 | & % ﬁ Cu, kPa omV. & U- W g o OBSERVATIONS
a o gl m |2 S Wp —6—— Wi g
o o @ 20 40 60 80 10 20 30 40
0 PAVEMENT SURFACE 181.45
ASPHALT 0.05 Borehole dry during and
(GM) SILTY GRAVEL and SAND, 018 gﬂgr dn"lﬂ% o 12
2 |\angular; grey, (GRANULAR BASE). ebruary 10, .
x| 6 181
w
8|2
2
; 3 (SW/ML) SAND and SILT, some gravel; 1 lcs »)
ugJ 8| brown, trace red brick, (FILL).
1|5 e
*E
i
180.08
(ML) CLAYEY SILT, some sand, trace | | | 137 2 |cs 180 S
ravel; brown; cohesive, w>PL. 152

LDN_BHS_03 11-1140-0200.GPJ GLDR_LDN.GDT 06/03/12 DATA INPUT: DMB

DEPTH SCALE
1:50

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 11-1140-0200-R01)


LDN_BHS_02 1311400026.GPJ 22/03/13 DATA INPUT: DMB

PROJECT: 13-1140-0026

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-101

BORING DATE: March 13, 2013

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s o)

20| & = zZ =z INSTALLATION

Fu w o] o £ = %0 49 qo 8‘0 1(‘)43 19'5 19"’ 19" g5 AND

h L|eey. W w|e < £ GROUNDWATER

fwl| @ < Qla|lap SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT -

83 5 DESCRIPTION £ [oePmn z ¥ g ﬁ Cu. kPa emV.® U- O w 8( o OBSERVATIONS

[a] o 4 m |2 S WphH—6——-1WI 3

@ o o 20 40 60 80 10 20 30 40
(Golder Report No. 13-1140-0026-R01)
176

- ROAD SURFACE 175.85 ]
| ASPHALT ]
| CONCRETE 17g.g9 Borehole dry upon 4
- T 0'28 | completion of drillingon
B M ’ March 13, 2013. 1
B (CL) sandy SILTY CLAY, trace gravel; 11]ss| 8 O ]
B mottled brown and grey, (TILL); S i
= cohesive, w~PL, stiff. 1 175 E
[ 174.84| 5 | 55| 10 © 1
B 1.01 i
B j ]
B 3 |ss|18 0] ]
B /ﬁ 174 ]
I = - |
B 2 , i
B & & i
- o|3 | ]
B < || (CL)sandy SILTY CLAY, trace gravel; ° 4 |ss|17 o ]
L it} % brown, (TILL), cohesive, w~PL, very ]
- g ol stiff to stiff. %/ || g
[ & E 173 ]
= 3 o || ]
[ & 5 |ss|13 o i
- ° 1 172 .
-, o ]
B 171.74] 6 |Ss| 12 ]
B an | D i
B (CL) sandy SILTY CLAY, trace gravel; 9 ]
- grey, (TILL); cohesive, w~PL, stiff to 1 E
B firm. ]
- 7|ss| 5| 479 (@] R
- | A 170.82 ]
B END OF BOREHOLE 5.03 ]
i 170 ]

DEPTH SCALE

1

150

? Golder

” Associates

LOGGED: LS
CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0026-R01)


LDN_BHS_02 1311400026.GPJ 22/03/13 DATA INPUT: DMB

PROJECT:

13-1140-0026

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-103

BORING DATE: March 13, 2013

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20

= E = % <z INSTALLATION

Qu |l u o « 5l £ I 100 100 0t 10” g5 AND

h L|eey. W w|e < £ GROUNDWATER

=w 9] < 0l |& SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT !

o= 5 DESCRIPTION = |peptH % s ﬁ Cu, kPa remV.& U-O w ) o OBSERVATIONS

o S £l m |2 [} Wp ———6——WI <35

° ’5 o 20 40 60 80 10 20 30 40
(Golder Report No. 13-1140-0026-R01)
- ROAD SURFACE 175.97 176 i
B ASPHALT o i
| CONCRETE Fo Borehole dry upon ]
L 0.22}— completion of drilling on 1
- March 13, 2013. R
B 1]8s| 6 @ ]
i (CL) sandy SILTY CLAY, trace gravel; ; ]
B mottled brown and grey, with organic — ]
B pockets, (TILL); cohesive, w>PL, firm to ]
- 1 stiff. ) 2 |ss| 8| 175 ]
- 17460 | .
i 1.37 ]
- :/{L 3 |ss|19 o .
-, — 174 i
B 2 i
i elb /F ]
- g = — ,
B 2 Q| (CL)sandy SILTY CLAY, trace gravel; 1
B & | 3| brown, (TILL), cohesive, w~PL, very 4 |ss|14 o ]
i 2| 5| stiff to stiff. ]
S|= |

B Qs ‘ i
= £ u
- 2 / || 173 _
[ 5 |ss| 11 o) i
: 17231 | i
B 3.66 >96 ]
B || 4 i
-4 ° 6|ss|6| 172 © g
B (CL) sandy SILTY CLAY, trace gravel; || ]
| grey, (TILL); cohesive, w~PL, very stiff . i
- to firm. /f -
B — 52} + ]
I 7|ss| 3 o 1
- 170.94 171 i
- END OF BOREHOLE 5.03 i
. 170 1

DEPTH SCALE

1

150

? Golder

” Associates

LOGGED: LS
CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0026-R01)


LDN_BHS_02 1311400026.GPJ 22/03/13 DATA INPUT: DMB

PROJECT:

13-1140-0026

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-105

BORING DATE: March 13, 2013

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s o)
20| E = P4 =z INSTALLATION
gu w o] o El E 20 40 60 80 1(‘)43 19‘5 19"’ 19" g5 AND
h L|eey. W w|e < £ GROUNDWATER
fwl| @ < Qoo SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT -
o= 5 DESCRIPTION % |oepth 2 | 2| 2 ﬁ Cu, kPa remV.&® U- O w Bd OBSERVATIONS
o © z S Wp ——O6"——WI <g
] = | (m) @
(%) 20 40 60 80 10 20 30 40
(Golder Report No. 13-1140-0026-R01)
0 ROAD SURFACE 176.21
ASPHALT
CONCRETE 0.10 176 Borehole dry upon
0.25— completion of drilling on
O March 13, 2013.
. 1|ss| 8
(CL) sandy SILTY CLAY, trace gravel; O
mottled brown and grey, layers/pockets —
of topsoil, (TILL); cohesive, w>PL, stiff
1 to firm. 2|ss| 6
— 175
174.84
1.37
> 3 |ss|12 o)
2 = —
o
i g (CL) sandy SILTY CLAY, trace gravel; /F || 174
88| brown, (TILL), cohesive, w~PL, stiff to
x| 3| very stiff. 4 |ss|15 o
w
= |
a E O
3 & |
1| 172.86] 5 |sS| 9 73
M 3.35 o
ZL >96
— +
4
(CL) sandy SILTY CLAY, trace gravel; . 6|ss) 5 o
grey, (TILL); cohesive, w~PL, very stiff || 172
to firm.
— @ +
> 7 |ss| 4 (@]
5 | 171.18
END OF BOREHOLE 5.03
171

DEPTH SCALE

1

150

? Golder

” Associates

LOGGED: LS
CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0026-R01)


LDN_BHS_02 1311400031.GPJ 21/03/13 DATA INPUT: DMB

PROJECT:

13-1140-0031

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 Ib; DROP, 760 in

RECORD OF BOREHOLE BH-101

BORING DATE: March 13, 2013

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

20

25

30

35

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/ft k, cm/s o)
2 z = zZ =z INSTALLATION
O | w o I~ = 20 40 60 80 10° 10°  10*  10° g5 AND
ouw | S ol Flulysl < | I | ! ! ! ! ! =4 GROUNDWATER
=l IO} DESCRIPTION < oo g o SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ar OBSERVATIONS
& 5 % |pEPTH % 13 o Cu, psf remV.® U- O W [aY:]
a o] gl @ |2 2 Wp ——6"—— Wi <3
@ (%) 400 800 1200 _ 1600 10 20 30 40
Golder Report No. 13-1140-0031-R01
0 PAVEMENT SURFACE 574.8 575 |— ( ep ) —
ASPHALT 86
(SW/GW) SAND AND GRAVEL, % 572'? 1| As O Borehole dry upon
angular; brown, (GRANULAR BASE); R 12 completion of drilling on
moist. 2 |AS (@] March 13, 2013.
(CL) SILTY CLAY, trace sand; black, AA Bl
(TOPSOIL); cohesive, w>PL. A . ) o
ton] s71a3 ss
M 35| | [¢)
5 (CL/CI) sandy SILTY CLAY, trace 0 4 |ss| 4] 570 a
gravel; mottled brown and grey, (TILL);
cohesive, w~PL, soft to very stiff. ‘ ||
z M 5678 >2000
%o 70| | 1
22
| o 5 |ss|22 Ot | MH
i
% a| (CL/CI) sandy SILTY CLAY, some , [
& 15| gravel; brown, (TILL); cohesive, w<PL, 565
10 | very stiff. ) —
6 |Ss|19 o
562.8] |
120] |
o 7 |ss| 6 o
(CL/CI) sandy SILTY CLAY, trace to ||
some gravel; grey, (TILL); cohesive,
15 w>PL, stiff to firm. || 560 5 -
8|ss| 5 (@]
/| 5583
END OF BOREHOLE 16.5
555

DEPTH SCALE

1inch to 5 feet

? Golder

” Associates

LOGGED: LS
CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0031-R01)


LDN_BHS_02 1311400031.GPJ 21/03/13 DATA INPUT: DMB

PROJECT: 13-1140-0031
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 Ib; DROP, 760 in

RECORD OF BOREHOLE BH-102 SHEET 1 OF 1

BORING DATE: March 13, 2013

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

20

25

30

35

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/ft k k, cm/s I 29 INSTALLATION
< <Z
oL | @ 6 — 8 20 40 60 80 10°  10°  10*  10° g5 AND
ouw | S ol Flulysl < | I | ! ! ! ! ! =4 GROUNDWATER
Fu 2 DESCRIPTION < |oa £ [ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT sF OBSERVATIONS
& g % |pePTH| S b 3 o Cu, psf remV.® U- O w W wi 2 Q
oY —
(=) 8 E (ft) z @ P 3
2 400 800 1200 1600 10 20 30 40
| (Golder Report No. 13-1140-0031-R01)

. PAVEMENT SURFACE 5745 5 |- ( ep ) 1
&SVEZ';WSAND AND GRAVEL, 02f 1 |as © Borehole dry about 2
angular; brown, (GRANULAR BASE); A 08l 5 | as o hours after completion of |
moist. k5| 5725 drilling on March 13,

(CL) SILTY CLAY, some sand; black, 2.0 2013. i
(TOPSOIL); cohesive, w>PL.
3|ss| 5 ) R
o
(CL/CI) sandy SILTY CLAY, trace [ ]
gravel; mottled brown and grey, (TILL); 570
5 cohesive, w~PL, firm to very stiff. /F 4|8s| 6 @) B
Z 567.5 >2000 | ]
Flo 7.0
S|& |
SE 5 |ss|25 o) i
x| o
e
% a| (CL/CI) sandy SILTY CLAY, some [ ]
& 15| gravel; brown, (TILL); cohesive, w<PL, 565
10 <\ very stiff to stiff. — -
6 |ss|11 @) h
562.5| | ]
120] |
o 7 |ss| 8 ) ]
(CL/CI) sandy SILTY CLAY, trace to || ]
some gravel; grey, (TILL); cohesive,
15 w>PL, very stiff to firm. | 560 >2000] ]
8 |ss| 4 o |
/| 558.0
END OF BOREHOLE 16.5 |
555

DEPTH SCALE
1inch to 5 feet

? Golder LOGGED: LS

L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0031-R01)


PROJECT: 13-1140-0188 RECORD OF BOREHOLE BH'1 01 SHEET 1 OF 1

12/05/14 DATA INPUT: DMB

LOCATION: REFER TO LOCATION PLAN BORING DATE: May 01, 2014 DATUM: LOCAL
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w ] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m \ k, cm/s _0

20| £ = Z 2z INSTALLATION

qu| g 9 o gl E 20 40 60 80 196 19‘5 19“‘ 19'3 &5 AND

< Eu

T IO DESCRIPTION < [BEV-|a g |G| T [sHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F g';ggg\?ﬂgﬁg

T = 2 |oePTH % c % I Cu, kPa remV.® U-O w 2 Q

& x gl m |2 5 wp ———oW———wi 3

o ® @ 20 40 60 80 10 20 30 40
(Golder Report No. 13-1140-0188-R01)
102
|, GROUND SURFACE 101.31 ]
- FILL - (CL) sandy clayey TOPSOIL 10999 1 |as Borehole dryupon |
5 020 101 completion of drilling on |
- May 1, 2014. g
B 2 |ss| 6 -
[ 3|ss| 8 1
- [ | 100 1
. || af + ]
i FILL - (CL) sandy SILTY CLAY, trace 4188| 5 ]
- gravel; brown to grey, with pieces of E
- 2 = wood, brick, concrete; cohesive, moist, [ —
i ol soft to stiff ]
(2]
= (Lg % — 99 .
B g i
B z 3 5|ss| 5 ]
- L8 ]
S| € —

B Q|E i
B § i
[ — @ + ]
i 6 |sSs| 4 98 ]
: 9765 | ]
i 3.66 ]
- ¢ 7 |ss| 3 N
L FILL - (CL) sandy SILTY CLAY, trace ]
B gravel; black to dark grey, with sand [ | 97 ]
B seams, pieces of wood, brick, organic ]
B material; cohesive, soft || ]
I 8|ss|3 1
5 96.28 i
B END OF BOREHOLE 5.03 ,
i 9% ]
I ]
I ]
I ]
I ]

LDN_BHS_02 1311400188.GPJ

DEPTH SCALE éé EGOlder LOGGED: LS

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0188-R01)


PROJECT: 13-1140-0188
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-102

BORING DATE: May 01, 2014

SHEET 1 OF 1
DATUM: LOCAL

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

12/05/14 DATA INPUT: DMB

LDN_BHS_02 1311400188.GPJ

Associates

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w [e] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k. V )

X0 ':I_: = g xz INSTALLATION

Fu| U 9 o sl & 20 40 60 80 10° g5 AND

IE T wiw|os| < =] GROUNDWATER

Fe| g DESCRIPTION < Qa2 |d| & |SHEARSTRENGTH natVv. + Q WATER CONTENT PERCENT a- OBSERVATIONS

& F > S|E|2| @ |[cukpa remV.® U w od

a8 15 £ 2 5 Wp F———0W—— Wi <

o 2 o 20 40 60 80 30
\ \ \ \ \ \ \
101 I (Golder Report No. 13-1140-0188-R01
GROUND SURFACE
- 0 100 N
i 1|As ]
- FILL, TOPSOIL - (CL) sandy SILTY —| ]
- CLAY; black b
B 2 |ss| 5 -
i FILL - (CL) sandy SILTY CLAY, trace ] 1
B gravel; brown to grey, with pieces of 3 |ss|13 |
| ! wood; cohesive, firm to stiff 99 ]
B 2| FILL - (SM) SILTY SAND; brown to —| 1
B x| 5| black, with pieces of wood, slag, foundry ]
B & || sand, brick; non-cohesive, dry, compact 4 |ss| 8 ]
B 2 g to loose ]
- 2|x —— -}
- u8 98 ]
5 O|E i
| LE || Groundwater seepage
i 2| FILL- (CL) sandy SILTY CLAY; into borehole ]
i grey-brown, with pieces of brick, sand 5 |ss|22 encountered at about
i pockets; cohesive, very stiff g'r?X/-l37-10"21 (;1111‘{'“9 drilling]
| 1 y 1, - ]
; 3 || 97 Seepage ;Z ;
B FILL - Refuse debris, brick fragments, 6 |ss|16 ]
B concrete pieces; loose || i
B || May 1714 W ]
| 7_] ss|50/75mm = ]
L, END OF BOREHOLE % Water level in borehole at]
| ) about elev. 96.2m upon
- Obstruction completion of drilling on
i May 1, 2014. ]
I |
IR |
I |
I |
I |
DEPTH SCALE A G LOGGED: LS
E older
1:50 ' CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0188-R01)


PROJECT: 13-1140-0207

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-101

BORING DATE: November 25, 2013

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

LDN_BHS_07 1311400207.GPJ GLDR_LON.GDT 05/12/13 DATA INPUT: DMB

Associates

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w | S SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k K, cm/s o

20l E = g =z INSTALLATION

ow | w s} El 7 20 40 60 80 10°  10° 10" 10° 35 AND

ar | 2 & lae [E]0]2] B . ) . - - i i I 2| orounowater

T 2 DESCRIPTION < lale|a]| @ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT sF OBSERVATIONS

& > z E DEPTH % ﬁ % ] Cu, kPa remV.& U-O W 9( 52

a z P E s wp———oW——jw b

@ = )
2 20 40 60 80 10 20 30 40
101 | (Golder Report No. 13-1140-0207-R01) _
L, ROAD SURFACE 190.85 i
5 ASPHALT 0.00 i
- FILL - (SM/GW) SILTY SAND and 013[ 1 | as o Eg;fp’)}g'tfog%f‘g"rﬁﬁ‘ng on 1
B GRAVEL, angular; grey, (GRANULAR | ]
i BASE); dry 190.34 November 25, 2013. ]
i 0.51] 2 |ss| 14 ]
B o ]
B 190 ]
- 3|ss| 7 -1
B (CL) sandy SILTY CLAY, trace gravel; — 1
B mottled brown and grey, organic ]
B pockets, (TILL); cohesive, w~PL, firm | ]
[ 4 |ss| 4 e} ]
[ 189 ]
? 18872 | .
- 2.13 96 E
- — > + .
B 5 |ss|24 ) 1
[ (CL) sandy SILTY CLAY, trace gravel; [ | 188 i
B brown, fissured, (TILL); cohesive, ]
- 3 w<PL, very stiff - 7]
i 6 |ss|28 o i
X 187.19] | ]
R 3.66 ]
B | 187 ]
- 7 |ss|21 D ]
X - - ]
w
R I |
L xl|o B
w —|
ol ]
i M 8 [ss|12| 4gq o] ]
L o |z|e || _
[ I E i
B 3 ]
[ 185 ]
I _
i 9 |ss|10 o ]
R (CL) sandy SILTY CLAY, trace gravel; — ]
[ grey, fissured in upper portion, (TILL); ]
B cohesive, w<PL, very stiff ]
B 184 96 ]
- 7 + _
B 96 7]
- 4 :
[ 10|ss| 10| 183 ]
I || _
R 9% |
B + :
B >96 ]
B 182 + ]
I _
[ ({ 11|ss| 6 qQ ]
B 181.25 1
n END OF BOREHOLE 9.60 ]
DEPTH SCALE ? A :§ G LOGGED: SG
E Golder
1:50 74 CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0207-R01)


LDN_BHS_07 1311400207.GPJ GLDR_LON.GDT 05/12/13 DATA INPUT: DMB

PROJECT: 13-1140-0207
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-102

BORING DATE: November 25, 2013

SHEET 1 OF 1
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

Associates

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w | S SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k K, cm/s o

20l E = g =z INSTALLATION

ow | w s} El 7 20 40 60 80 10°  10° 10" 10° 55 AND

7] z| = 7 ELEV x wle = 1 f 1 1 I L L L Euw GROUNDWATER

T 2 DESCRIPTION < lale|a]| @ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT sF OBSERVATIONS

& = ] = |DEPTH % ﬁ = i Cu, kPa remV.& U-O W a g

u & g ™ |2 s} wp ——oeW—wi g

° ® @ 20 40 60 80 10 20 30 40
T T T T T T T T
(Golder Report No. 13-1140-0207-R01)
L, ROAD SURFACE 190.75 i
[ ASPHALT ,@ 800 ]
- FILL - (SM/GW) SILTY SAND and d R e} Borehole dry upon 4
B GRAVEL, angular; grey, (GRANULAR 7-'.1‘1\ 0.25[— completion of drilling on -
- BASE); dry l‘z\ November 25, 2013. 1
: TOPSOIL - (ML) sandy CLAYEY SILT; Zkz\z‘ 2 |ss| 11 o ]
R black; cohesive, w~PL, stiff l‘z\‘ 189.99 ]
B - 190 ]
- A o6 ]
_ 3|ss| 6 o] B
R ‘o i
B (CL) sandy SILTY CLAY, trace gravel; §j ]
B mottled brown and grey, organic g || ]
L pockets, (TILL); cohesive, w~PL, firm V/r E
i 1. 4 [ss| 4| 189 ]
[ 2 ("W 18862 | ]
5 - 2.13 E
: S'j 5 |ss |24 o :
[ (CL) sandy SILTY CLAY, trace gravel; |16 - [ | 188 i
B brown, fissured, (TILL); cohesive, - ]
- 3 w<PL, very stiff - 7]
[ Y 6 |ss|27 o ]
: £ vo.| 187.00] | ]
B x|® 1 3.66 187 T
R Tz | |
n Olo u
[ 2|3 .
“=la 7 |ss| 16 )
R Mk i
- 2|2 — ]
HE ]
R 3 |
B 8 |ss|12]| 186 o) ]
I || _
- 1M 185 1
R (CL) sandy SILTY CLAY, trace gravel; dt ]
I grey, (TILL); cohesive, w~PL, very stiff =] _
- 4 9|ss|7 o ]
[ ? - 184 ]
F & >96, i
B 183 ]
i | 10[ss| 6 o ]
= 182.67 ]
[ END OF BOREHOLE 8.08 ]
[ 182 ]
., ]
DEPTH SCALE A LOGGED: SG
g 2 Golder
1:50 V4 CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0207-R01)


PROJECT: 13-1140-0207
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-103

BORING DATE: November 25, 2013

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

LDN_BHS_07 1311400207.GPJ GLDR_LON.GDT 05/12/13 DATA INPUT: DMB

Associates

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w | S SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k K, cm/s o

o .:\_: = % Iz INSTALLATION

ow | W s} El & 20 40 60 80 10°  10° 10" 10° 55 AND

2| = & |pev [E|lw|a] L L L : y ! ! ! =4 GROUNDWATER

Fu | @ DESCRIPTION < |o|x|a| & | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT 8- OBSERVATIONS

el S |loermal 2|22 2 | cukPa remV.® U- O ad

w © é 2 [e) w Wi |—ew—| wil <<

[a] o e m |Z = 3 ]

° 2 @ 20 40 60 80 10 20 30 40
1 1 1 1 1 1 1 1
(Golder Report No. 13-1140-0207-R01)
- ROAD SURFACE 190.50 |
- ASPHALT 0.00 E
B 0.15] 1 | as o Borehole dry upon ]
B FILL - (SM/GW) SILTY SAND and | completion of drilling on
L GRAVEL, angular; grey, (GRANULAR November 25, 2013. E
- BASE); dry 189.94) 2 | ss| 30| 190 b
i Al 0% o ]
[ o ]
_—_— i'j 3 |ss|7 O -1
K (CL) sandy SILTY CLAY, trace gravel; pan 1 ]
B mottled brown and grey, organic c- i
L pockets, (TILL); cohesive, w~PL, firm || 189 -
- rd 4 |ss| 4 o 1
- 7o | 18837] | .
- % g j/f' 2.13 || >96+ ]
B 813 ]
- ME S'j 5 [ss|26| 188 g
- w|T 4 .
B z|a - || i
- 2| €| (CL) sandy SILTY CLAY, trace gravel; pl=k 1
B § brown, fissured, (TILL); cohesive, - ]
- 3| || w<PL, very stiff = ]
[ Al 6 [ss|29 o) i
- — 187 ]
- Yo. | 186.84 1
- T M~ 366 ]
- ¢ i 7 |ss|17 o] ]
[ (CL) sandy SILTY CLAY, trace gravel; | ] | ]
B grey, fissured, (TILL); cohesive, w<PL, gy ]
- very stiff to stiff /f || 186 E
: /L 8 |ss|12 o) ]
- 1] 185.47 i
B END OF BOREHOLE 5.03 ]
R 185 ]
I i
I i
I ]
I ]
DEPTH SCALE A LOGGED: SG
g 2 Golder
1:50 Z CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0207-R01)


PROJECT: 13-1140-0207 RECORD OF BOREHOLE BH'1 04 SHEET 1 OF 1

LOCATION: REFER TO LOCATION PLAN BORING DATE: November 25, 2013 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w | S SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k K, cm/s o

o .J_: = % Iz INSTALLATION

ow | w s} El 7 20 40 60 80 10°  10° 10" 10° 35 AND

ar | 2 & lae [E]0]2] B . ) . - - i i I 2| orounowater

Fu | @ DESCRIPTION < |o|x|a| & | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT 8- OBSERVATIONS

& = ] = |DEPTH % ﬁ = i Cu, kPa remV.& U-O W a g

u & g ™ |2 s} wp ——oeW—wi g

@ = )
2 20 40 60 80 10 20 30 40
(Golder Report No. 13-1140-0207-R01)
- ROAD SURFACE 190.30 a
[ ASPHALT . 000 1
- FILL - (SM/GW) SILTY SAND and 013 1| as o Borehole dry upon ]
B GRAVEL, angular; grey, (GRANULAR XX 189.92[ 190 completion of drilling on |
B BASE); dry "4 0.38 November 25, 2013. 1
B yZr 2 [ss|16 o ]
: (CL) sandy SILTY CLAY, trace gravel; V ] | ]
B mottled brown and grey, organic - ]
- 1 pockets, (TILL); cohesive, w~PL, very |16 3|ss| 8 © N
i stiff to stiff 2 || ]
- ’ 189 -
[ 1 ] 18878 ]
B 1 1.52 p
[ 4 |ss|18 ]
_— | a
B — 188 1
- (CL) sandy SILTY CLAY, trace gravel; 5 |ss| 28 o) g
- brown, fissured, (TILL); cohesive, ]
R = | w<PL, very stiff — ]
B g ]
I .
B 6|3 — ]
= <Z(’ 2 N u
- @ 2 6 |ss|27| 187 ]
2o

B 8|2 | || ]
- ol g 1 186.64 B
i 3 366 ]
- 7 |ss| 13 q ]
- | 186 ]
B 8 |ss|12 o ]
- S (CL) sandy SILTY CLAY, trace gravel; 1 n
- grey, (TILL); cohesive, w<PL, stiff R
- 185 ]
I a
[ o 9 |ss| 9| 184 O ]
- 183.75 E
[ END OF BOREHOLE 6.55 1
I a
B 183 1
C ]
., ]

LDN_BHS_07 1311400207.GPJ GLDR_LON.GDT 05/12/13 DATA INPUT: DMB

DEPTH SCALE ? A :§ Golder LOGGED: SG

1:50 V4 ':Associates CHECKED:



ZBush
Text Box
(Golder Report No. 13-1140-0207-R01)


PROJECT: 1400977
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 140 Ib; DROP, 30 in

BORING DATE: March 27, 2014

RECORD OF BOREHOLE BH-101

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

SHEET 1 OF 2

DATUM: GEODETIC

LDN_BHS_02 1400977.GPJ 23/04/14 DATA INPUT: DMB

Associates

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/ft k, cm/s )
e ':I_: = % xz INSTALLATION
| w S] o = 20 40 60 10¢  10° 10" 10° &5 AND
m 3 e . LFLJ < | ! I ! ! ! ! == GROUNDWATER
Fu | g DESCRIPTION < ©/a|2| & |SHEARSTRENGTH natv. + WATER CONTENT PERCENT a- OBSERVATIONS
= = S|F|3 = Cu, psf remV.& U-O w oq
a & © > el Wp F——0"—— W <g
o x @
o 12 400 800 1200 1600 10 20 30 40
(Golder Report No. 1400977-R01)
o GROUND SURFACE |
FILL - (SM) SILTY SAND mixed with 1A o
clay and gravel; brown, organic pockets, 1 7
asphalt and concrete fragments; moist, 2 |ss|2s a
compact 1
FILL - (CL) sandy SILTY CLAY, trace 3 |ss|18 o) ]
gravel; brown, with concrete fragments;
cohesive, w<PL, very stiff 575 E
5 || |
FILL - (SW) SAND and CONCRETE; 4 |ss|23 5}
grey; non-cohesive, moist, compact ]
] Mer. 27/14 W ]
FILL - (SM) SILTY SAND, trace gravel; || Water level in borehole at
black, with pockets of foundry sand, O bout elev. 571.99 ft d
cemented; non-cohesive, wet, compact 5 |ss|15 / 3pg:‘] c%ﬁ;/bletioﬁ o
— 570 drilling on March 27, 7
2014.
10 — —
6 |Ss|5 (@) i
7 |ss| 2 i
— 565 R
15 — —
8 |ss| 2 @] |
=
w
2|9 560 .
Glo
; I
20|31 a . . — —
e (SM) SILTY SAND; grey, with organic
&| fibres, shells, rootlets; non-cohesive, 9 |ss| 1 O |
wet, loose ||
555 R
25 1 -
10|ss| 1 QO |
550 R
30 1 -
11|ss| 1 @] |
545 i
* (SW) SAND; grey, with organic fibres, | 1
shells, rootlets; non-cohesive, wet, 12|ss| 5 QO i
compact ||
-- CONTINUED NEXT PAGE --
DEPTH SCALE A LOGGED: SM
? E Golder
1inch to 5 feet VY CHECKED:



ZBush
Text Box
(Golder Report No. 1400977-R01)


LDN_BHS_02 1400977.GPJ 23/04/14 DATA INPUT: DMB

PROJECT: 1400977
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 140 Ib; DROP, 30 in

RECORD OF BOREHOLE BH-101

BORING DATE: March 27, 2014

SHEET 2 OF 2
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

Associates

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/ft \ k, cm/s C)
2 z = Z =z INSTALLATION
Q| w S] = 20 40 60 80 10¢  10° 10" 10° &5 AND
2| = 2 ey [Hlwls| < ‘ ‘ ‘ ‘ ‘ : ‘ ‘ =4 GROUNDWATER
=g S} DESCRIPTION < |o|a g I SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ar OBSERVATIONS
o = = loertH| 2| 2| 3 = Cu, psf remV.® U-O od
[ = 2 9| w wp oW wi <
[a) e} 'n_: (ft) z @ P 4
a (%) 400 800 1200 _ 1600 10 20 30 40
—- CONTINUED FROM PREVIOUS PAGE - \ (GOlder Report NO. 1400977_R01)
540
L 40 ||
13|ss| 1 O
(SW) SAND; grey, with organic fibres,
shells, rootlets; non-cohesive, wet,
compact
=
w
§ 2 535
2|0
<3
[~ 45 x| = ||
w|lo e
= I
olo 533.0] 14 |ss| 2
& 46.0 P
| (ML) CLAYEY SILT, some sand; grey; 1
cohesive, w>PL, soft 5315
475 @ 1
(ML) CLAYEY SILT, some sand, trace | |9 530 >2000
gravel; grey, sand and gravel layers
L 5 and pockets, (TILL); cohesive, w>PL, ||
stiff to very stiff v
15|ss |12 O
527.5
END OF BOREHOLE 51.5
525
- 55
- 60
- 65
- 70
- 75
DEPTH SCALE A LOGGED: SM
? ;Golder
1inch to 5 feet VY CHECKED:



ZBush
Text Box
(Golder Report No. 1400977-R01)


PROJECT: 1400977
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 140 Ib; DROP, 30 in

RECORD OF BOREHOLE BH-102

BORING DATE: March 27, 2014

SHEET 1 OF 2
DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

LDN_BHS_02 1400977.GPJ 23/04/14 DATA INPUT: DMB

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w [e] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/ft k. V )
e ':I_: = % xz INSTALLATION
|y 9 o o B I g5 AND
T [ wliwig| < = GROUNDWATER
Fe| g DESCRIPTION < Q % gl g EEEAsrfa STRENGTH p:;] \(/ $ 8: 8 WATER CONTENT PERCENT 85 OBSERVATIONS
8 3 g 272 = (P ' wpb——eW——w  |<3
73]
o "7) 400 800 1200 1600
1 1 1 1 1 1
(Golder Report No. 1400977-R01)
o GROUND SURFACE |
FILL - (SM) SILTY SAND and 1|As
GRAVEL, angular; grey, (GRANULAR — ]
BASE); non-cohesive, moist, compact 2 |ss|33
FILL - (SM) SILTY SAND, trace gravel; ,
brown, with glass fragments; R
non-cohesive, moist, compact ]
5 FILL - (SM) SILTY SAND, trace gravel; || ]
grey, with clay pockets, concrete
fragments; non-cohesive, moist, 4 |ss|15 ]
compact
Mar. 27/14 ! i
(SW) SAND, some silt, trace gravel; | Water level in borehole at
grey to black, with shells; non-cohesive, 5|ss| 6 about elev. 571.52 ft ]
wet, loose to compact 570 upon completion of
— drilling on March 27, ]
2014.
10 — —
6 |Ss|7 i
ss ]
TSI T] 565
15 — —
8 |ss| 2 i
=
w
x| i
Y g (SM) SILTY SAND; grey, with organic 560
2| g fibres, shells, rootlets; non-cohesive, i
& al wet loose to compact
; I
20|31 a — |
oy
3 9 |ss| 1 |
555
25 1 -
10|ss| 2 ]
550
30 1 -
11|ss| 5 ]
(SW) SAND; grey, with organic fibres
and shells; non-cohesive, wet, loose to 1
compact 545
35 1 -
12|ss| 5 ]
-- CONTINUED NEXT PAGE --
DEPTH SCALE ? A G LOGGED: SM
E older
1inch to 5 feet 4 CHECKED:

Associates



ZBush
Text Box
(Golder Report No. 1400977-R01)


PROJECT: 1400977
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 140 Ib; DROP, 30 in

RECORD OF BOREHOLE BH-102

BORING DATE: March 27, 2014

SHEET 2 OF 2

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

LDN_BHS_02 1400977.GPJ 23/04/14 DATA INPUT: DMB

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o
= ,:'_: — % RESISTANCE, BLOWS/ft k, cm/s I <_(‘ 2 INSTALLATION
Q| w S] = 20 40 60 10¢  10° 10" 10° &5 AND
2w | = T Slulsl < ‘ . : ‘ ‘ ‘ ‘ =4 GROUNDWATER
Ful g DESCRIPTION < ©/a|2| & |SHEARSTRENGTH natv. + WATER CONTENT PERCENT 5"; OBSERVATIONS
& £ 73 S =13 o Cu, psf remV.& U-O W 2<
a o 'n_: z @ Wp —6"—— WI S
o 12 400 800 1200 10 20 30 40
—- CONTINUED FROM PREVIOUS PAGE - 10 (G0|der Report No. 1400977_R01)
40
ss @)
(CL) SILTY CLAY, some sand, trace
gravel; grey, with sand seams and
shells; cohesive, w~PL, stiff to firm
52
=
.= 535
w|w (&)
9z
2|0
<|3
45 E §
e ss qg
|-
3
o
(Cl) SILTY CLAY, trace sand; grey; ® +
cohesive, w>PL, firm to soft
530
@ +
50
ss @]
END OF BOREHOLE
525
55
60
65
70
75
DEPTH SCALE é A E G()l del' LOGGED: SM
1inch to 5 feet , Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1400977-R01)


LDN_BHS_02 1400977.GPJ 23/04/14 DATA INPUT: DMB

PROJECT: 1400977

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 140 Ib; DROP, 30 in

RECORD OF BOREHOLE BH-103

BORING DATE: March 27, 2014

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

Associates

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ] SOIL PROFILE SAMPLES RESISTANCE, BLOWSY/ft \ k, cm/s C)
2 z = Z =z INSTALLATION
| w S o = 20 40 60 80 10¢  10° 10" 10° &5 AND
el I T |eev (U lw|ls| £ : ‘ ‘ ‘ ‘ : ‘ \ = GROUNDWATER
=g S} DESCRIPTION < |21e 2| @ SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ar OBSERVATIONS
% = = |oeptH| S | & g I Cu, psf remV.® U-O Wo w Wi 2 Q
° 18 El @ |= |@ : © ! -
(2 400 800 1200 1600 10 20 30 40
T T T T T T ¥
(Golder Report No. 1400977-R01)
I PAVEMENT SURFACE 577.3 ]
ASPHALT B 17 As o
FILL - (SM) SILTY SAND and 05l | |
GRAVEL, angular; grey, (GRANULAR
BASE); non-cohesive, moist 2 |ss|10 O
FILL - (SP) SAND, some silt; brown, 574.8 575 )
with red brick fragments; moist, compact i? o
FILL - (SW) SAND and CONCRETE; 573-3 3|ss| 6 )
grey; non-cohesive, moist, loose - (@]
= (SW) SAND, trace sif; dark brown; 5728 Mer 2t X
& | & [\non-cohesive, moist, compact 45 Water level in borehole at
- 5|8z | about elev. 573.31 ft
< % (SW) SAND, fine to coarse, trace silt; 41ss| 9 S} upon completion of
E Q| brown; non-cohesive, wet, compact drilling on March 27, 1
Q|e 570.3] | 2014. |
5 ‘ ‘ 70l | 570
o 5|ss| 4 O i
(SM) SILTY SAND, trace gravel; grey; ‘ ‘ [ ]
non-cohesive, wet, compact to loose .
- 10 . — —
“ ‘ 6 [ss|3 0 |
| 565.8
END OF BOREHOLE 1.5 |
565
L 15 _
L _
_— _
I _
_—_— _
DEPTH SCALE A LOGGED: SM
? E Golder
1inch to 5 feet VY CHECKED:



ZBush
Text Box
(Golder Report No. 1400977-R01)


LDN_BHS_02 1400977.GPJ 23/04/14 DATA INPUT: DMB

PROJECT: 1400977

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 140 Ib; DROP, 30 in

RECORD OF BOREHOLE BH-104

BORING DATE: March 27, 2014

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 Ib; DROP, 760 in

Associates

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/ft \ k, cm/s C)
2 z = Z =z INSTALLATION
Q| w S] = 20 40 60 80 10¢  10° 10" 10° &5 AND
2| = 2 ey [Hlwls| < ‘ ‘ ‘ ‘ ‘ : ‘ ‘ =4 GROUNDWATER
e | @ DESCRIPTION < |o|a g I SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT ar
o Z = sz uw Cu. psf remV.® U- O Sa OBSERVATIONS
o 2 % [oePTH| S 3| © P wp———aW— wi <g
[a) e} 'n_: (ft) z @ P 4
a (%) 400 800 1200 _ 1600 10 20 30 40
1 1 1 1 1 1 1
(Golder Report No. 1400977-R01)
I GROUND SURFACE 577.8 ]
FILL, TOPSOIL - (CL) SILTY CLAY; 0.0 1 |as o
brown, with wood and roots; moist 576.8 i
1.0
2 |ss| 6 O i
(SW) SAND, fine; trace gravel; brown; [ 575
non-cohesive, dry, loose to compact 3 |ss|13 o ]
E N 5733 1 Mar. 27/14 ! b
x| k= 45 .
- 5|62 ‘ (o . Water level in borehole at ]
2[S| (SM) SILTY SAND, some gravel; I about elev. 573.56 ft
& | 3| brown, with rootlets; non-cohesive, wet, |- - 4|ss|26 upon completion of
2 || compact ‘ ‘ || drilling on March 27,
Q|9 570.8 2014. i
3 ‘ 7.0
o S
~ 570 ,
" 5 |ss| 7 o
(SM) SILTY SAND, trace clay; grey; ‘ ‘ [ ]
non-cohesive, wet, loose .
- 10 o — B
‘; ‘ 6 [ss| 3 o |
| 566.3
END OF BOREHOLE 1.5 |
565 ,
L 15 |
L |
25 —
30 —
35 —
DEPTH SCALE A LOGGED: SM
? E Golder
1inch to 5 feet VY CHECKED:



ZBush
Text Box
(Golder Report No. 1400977-R01)


LDN_BHS_03 1405019.GPJ GLDR_LDN.GDT 03/10/14 DATA INPUT: DMB

PROJECT: 1405019

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-101

BORING DATE: July 2, 2014

SHEET 1 OF 14

DATUM: NOT SURVEYED

tes

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/0.3m k k, cm/s 20 INSTALLATION
6 [ I = € o " 5 4 3 § %
(/)& g 9 « & 5 2|0 4|0 6|0 SIO 1l|) 1(|) 1(|) 1(|) Qﬁ AND
T IO DESCRIFTION Z[EEV o |#|§| & [sHEARsSTRENGTH natv. + - @ WATER CONTENT PERCENT 5F g';ggg\?ﬂgﬁg
es| z £ |oeptH| 3|7 (2| @ [cuea emV.® U-Of W W od
o 8 g (m) =z E —7-o—A1 -
20 40 60 80 10 20 30 40
T T T T T T T
(Golder Report No. 1405019-R01)
ROAD SURFACE
[ °[ Tz AsPHALT 0.00 Borehole dry upon ]
B % | FILL - (SW-GW) SAND and GRAVEL, XK IS 5 completion of drilling on |
n 21%| angular: . July 2, 2014. -
S gular; grey, (ROADBASE);
K © |2 \non-cohesive, moist 0.36 5 lsc 5 " ]
B aQ #| FILL - (SP-GP) SAND and GRAVEL, ]
- Z| 2| angular; greyish brown, with asphalt, g 0.66 g
- 2l|e red brick, and concrete pieces, /. E
B O |z |\(RECYCLED SUB-BASE); - 3 |sc le) ]
- 3| \non-cohesive, moist i 7]
B 2] (CL)sandy SILTY CLAY; mottled brown ]
- Q and grey, (TILL); cohesive, w~PL 1.22 -
- =| END OF BOREHOLE E
I a
I a
PROJECT: 1405019 RECORD OF BOREHOLE BH-102
LOCATION: REFER TO LOCATION PLAN BORING DATE: July 2, 2014 DATUM: NOT SURVEYED
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w § SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/0.3m k k, cm/s O] INSTALLATION
So| E 5 el S ° * * ° it
ag| & 5l gl |5l B2 © o w A S A el |- 17 &
Ful o DESCRIPTION < |EEV-[B|E|§]| & [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F PG
L= 2 Zloermn| 2| 2| 2] 2 | cukPa remV.®& U- O ad
& x = 2 ol = wp ———oW——jwi <5
[a) o K m |2 = P ]
o 12} o 20 40 60 80 10 20 30 40
ROAD SURFACE
[ °[ T3[AsPHALT 0.00 Borehole dry upon ]
- % | FILL - (SW-GW) SAND and GRAVEL, 0101 4 | g completion of drilling on ]
- §|@| angular; grey, (ROADBASE); July 2, 2014. E
B © | 2 \non-cohesive, dry 0.36 2 -
- w|Z sC o M ]
B 2z FILL - (SP-GP) SAND and GRAVEL, ]
L x [ =) angular; greyish brown, with asphalt, 9y 061] 3 | sc o) ]
o< : . .
- o | |\ red brick, and concrete pieces, i — ]
: %|u|\(RECYCLED SUB-BASE): b -
- '] |8] \non-cohesive, moist g ]
| 8 (CL) sandy SILTY CLAY; mottled brown - i
L o\and grey, (TILL); cohesive, w~PL 1.22 E
- <| END OF BOREHOLE E
I a
I ]
DEPTH SCALE LOGGED: LS
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 1405019-R01)


DN_BHS_03 1405019.GPJ GLDR_LDN.GDT 03/10/14 DATA INPUT: DMB

PROJECT: 1405019

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE

BORING DATE: July 2, 2014

BH-103

SHEET 2 OF 14

DATUM: NOT SURVEYED

tes

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cmis e
20| £ = z iz INSTALLATION
qu| g 9 o gl E 20 40 60 80 1(|)“‘3 19‘5 194 19‘3 &5 AND
4 < Euw
T IO DESCRIPTION < |ELEV. é &3] & [SHEARSTRENGTH natv. + a- @ WATER CONTENT PERCENT 5F g';ggg\?ﬂgﬁg
es| z & [oermH|S || 5| & [ cukea emV.® U-Of o eW eg
a o o (m) =z “ P g
@ [ )
2 20 40 60 80 10 20 30 40
| | | | | | |
(Golder Report No. 1405019-R01)
| ROAD SURFACE | ]
[ °[ TZ|CASPHALT [ 1_]sc Borehole dry upon ]
- % | FILL - (SW-GW) SAND and GRAVEL, 0101 5 s o completion of drilling on ]
- 8| | angular; grey, (ROADBASE); July 2, 2014. E
K @ 2 N\non-cohesive, dry 0.38] 3 ] sc o ]
| aQ Z| FILL - (SP-GP) SAND and GRAVEL, P2 i
B g | 2| angular; greyish brown, with asphatt, o/ 958 4 |sc o i
- G | @ |\ red brick, and concrete pieces, - — -
- % | 2|\ (RECYCLED SUB-BASE); . -
- '] |8] \non-cohesive, moist to wet 5I/ 7]
B 2 (CL) sandy SILTY CLAY; brown, (TILL); []. i
L S \cohesive, w~PL 1.22 ]
: | END OF BOREHOLE ]
I, ]
I ]
PRQECT: 1405019 RECORD OF BOREHOLE BH-104
LOCATIO REFER TO LOCATION PLAN BORING DATE: July 2, 2014 DATUM: N@##”SURVEYED
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 Ol PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cmis e
2o | E = z 3z INSTALLATION
3g|g A P - I I . gt 1o 2% o
4 < =
Ful o DESCRIPTION < |EEV-[B|E|§]| & [SHEARSTRENGTH natv. + Q- @ WATER CONTENZSPERCENT S R aleN
L= 2 2 loermn| 2|2 2] 2 | CukPa remV.®& U- O ¢ ad
a8 15 & 2 g« w & wi <5
a o o© z ] p o 3
2 = | (m) @
N 20 40 60 80 10 0 30 40
L ROAD SURFACE a
[ =]_ASPHALT Water presentin ]
B | FILL - (SW-GW) SAND and GRAVEL, 0.10 borehole from coring ]
B §|@| angular; grey, (ROADBASE); 1 sc o asphait. E
R @ 2| non-cohesive, dry ]
[ |&| 5| FILC - (SP-GP) SAND and GRAVEL, 048[ 5 | 5c d ]
L x [ =] angular; greyish brown, with asphalt, 2 -
o< : .
L S| @ |\ red brick, and concrete pieces, 0711 3 | sc (@] ]
B & | & |\ (RECYCLED SUB-BASE); - — ]
- '] |8]\non-cohesive, moist o ]
B I} (CL) sandy SILTY CLAY; mottled brown i
L o\and grey, (TILL); cohesive, w~PL 1.22 ]
- <| END OF BOREHOLE E
I, ]
I ]
DE@WFH SCALE LOGGED: %
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 1405019-R01)
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PROJECT: 1405019

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-118

BORING DATE: July 1, 2014

SHEET 9 OF 14

DATUM: NOT SURVEYED

LDN_BHS_03 1405019.GPJ GLDR_LDN.GDT 03/10/14 DATA INPUT: DMB

tes

a SOIL PROFILE DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ] RESISTANCE, BLOWS/0.3m k, cm/s C)
0| E = 4 iz INSTALLATION
qu| g 9 o gl E 20 40 60 80 1?"‘3 19‘5 19“‘ 19'3 &5 AND
s [ wlw|s| < =4 GROUNDWATER
Eu ] DESCRIPTION < 2 % g é EHEK/-'\:R STRENGTH natV. + WATER CONTENT PERCENT a '; OBSERVATIONS
& £ = s @ u, kPa remV. & w o
a o] x z ] Wp ———&F——— Wi <9
o ® @ 20 40 60 80 10 20 30 40
| | | | | | |
(Golder Report No. 1405019-R01)
- ROAD SURFACE i
- 2| ASPHALT -
R = i
B g FILL - (SW-GW) SAND and GRAVEL, b
R 8| o| angular; grey, (ROADBASE); ]
B ®[Z| non-cohesive, moist o) ]
R S i
B HE o .
B &la i
- 1]Qx -
B & [8] (CL) sandy SILTY CLAY; mottled brown ]
L Q and grey, (TILL); cohesive, w~PL -
B & i
¥ : ¥ ]
wL
B END OF BOREHOLE Water level in borehole ]|
B at about 1.5m depth ]
L upon completion of -
- 2 drilling on July 1, 2014.
I i
PROJECT: 1405019 RECORD OF BOREHOLE BH-119
LOCATION: REFER TO LOCATION PLAN BORING DATE: July 1, 2014 DATUM: NOT SURVEYED
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE RESISTANCE, BLOWS/0.3m k, cm/s NG
EN = = F4 3z INSTALLATION
fu|w o o sl £ 20 40 60 80 10°  10°  10*  10° 55 AND
= 5 T blwls| < L L L L L L L L = GROUNDWATER
gl g DESCRIPTION < 2\ g @ (S:HEAR STRENGTH natV. + WATER CONTENT PERCENT ac OBSERVATIONS
I b > S|E @ u, kPa remV. ® 22
o o 4 = S wp ——oW—wi 3
o ® @ 20 40 60 80 10 20 30 40
L, ROAD SURFACE Borehole d |
| =| ASPHALT orenole ary upon i
B = completion of drilling on |
- 2| FILL - (SW-GW) SAND and GRAVEL, July 1, 2014 B
R S| @] angular; grey, (ROADBASE); — ]
B ° § non-cohesive, moist 1 (e} ]
w
R 4L i
ik 2] ° 1
R &l 3 o i
— 1]2|%] (CL)sandy SILTY CLAY; mottled brown |~ | =
- © S| and grey, (TILL); cohesive, w>PL to ]
K x| w~PL ]
B g ]
- = -
- END OF BOREHOLE e
— i
I o
DEPTH SCALE LOGGED: LS
1:50 CHECKED:



ZBush
Text Box
(Golder Report No. 1405019-R01)


N_BHS_03 1405019.GPJ GLDR_LDN.GDT 03/10/14 DATA INPUT: DMB

PROJECT: 1405019

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE

BORING DATE: July 1, 2014

BH-120

SHEET 10 OF 14

DATUM: NOT SURVEYED

tes

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cmis o)
0| E = 4 iz INSTALLATION
qu| g 9 o gl E 20 40 60 80 1(|)“‘3 19‘5 194 19‘3 &5 AND
< =g
T IO DESCRIFTION Z[EEV o |#|§| & [sHEARsSTRENGTH natv. + - @ WATER CONTENT PERCENT 5F g';ggg\?ﬂgﬁg
o= Z = |DEPTH % Pl o Cu, kPa remV.® U- O w aqQ
L gm 121718 wp ——eW——wi <5
o 2 @ 20 40 60 80 10 20 30 40
(Golder Report No. 1405019-R01)
- ° ROAD SURFACE Borehole dry upon ]
[ i [ASPHALT e com| Ietionrgf dprillin on ]
- %[ FILL - (SW-Gw) SAND and GRAVEL, 013 Suiy 1 2014 9O
R «|@| angular; grey, (ROADBASE); — ’ i
B 12| non-cohesive, moist 1|sc (¢] |
- ~N1 D N .
[ wig M 056] 5 |sc o ]
B o|z &l |~ | ]
x|n R
B gl o i
- 1] %| (CL)sandy SILTY CLAY; mottled brown [} | —
B © (S| and grey, (TILL); cohesive, w~PL 5‘( A] ]
- <§( .
- END OF BOREHOLE 1.52 ]
I, ]
I ]
JECT: 1405019 RECORD OF BOREHOLE BH-121
LOCA . REFER TO LOCATION PLAN BORING DATE: July 1, 2014 DATUM: URVEYED
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cmis o)
EN = = F4 3z INSTALLATION
qu|u o o sl £ 20 40 60 80 100 100 10* ; 55 AND
Th T |eev |g|wlg] S = GROUNDWATER
fw| o < ola|a SHEARSTRENGTH natV. + Q- @ WATER CONTE RCENT aF
Y|z DESCRIPTION Sloeeml S F 8l & |aies emv. & U- O B4 OBSERVATIONS
& x = 2 ol = w wi <5
a o o© (m) z ] p 3
o o @ 20 40 60 80 10 30 40
ROAD SURFACE
[ °[ T3[AsPHALT 0.00 Borehole dry upon ]
L 5 0.10] 1 | sc o completion of drilling on ]
L (z] FILL - (SW-GW) SAND and GRAVEL, July 1, 2014. -
- 2 Q angular; grey, (ROADBASE); | ]
- w|Z| non-cohesi ist B
B g g non-conesive, mols 2 |sc le) ]
N £|% 066| 3 |sc o ]
B @] @] FILL - (CL) sandy SILTY CLAY; mottled — ]
[ |°[%]| brown and grey, with topsoil nodules; ]
s S cohesive, w>PL B
X S| END OF BOREHOLE 122 ]
B < i
I, ]
I ]
D SCALE LOGGED:
1:50 CHECKED:
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Text Box
(Golder Report No. 1405019-R01)
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PROJECT: 1405768 RECORD OF BOREHOLE BH'101 SHEET 1 OF 1

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 16, 2014 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

uw o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s O)

20| & = P4 3z INSTALLATION

qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND

< =4

Eul o DESCRIPTION Z[EEV- o |8 | 8| & [sHEARSTRENGTH natv. + a-@ WATER CONTENT PERCENT EF ggggge%gﬁg

& = S g DEPTH % ﬁ % ] Cu, kPa remV.& U-O W 9( EE

& 5 gl m |2 9 Wp ———6——— Wi 3

o 2 @ 20 40 60 80 10 20 30 40
T T T T T T T
. | (Golder Report No. 1405768-R01)

. GROUND SURFACE 185.59 a
- TOPSOIL - (SP) SAND, trace silt; AN . E
[ brown; non-cohesive, moist Ll‘z\ 185.31 || © Eﬁfgg&;{g:u&rﬁlﬁ:g ]
L 0.28 on July 16, 2014, -
- 215918 185 D ]
B (CL) sandy SILTY CLAY, trace gravel; || ]
B mottled brown and grey, with topsoil ]
— nodules, (TILL); cohesive, w~PL, stiff 3 |ss|10 o ]
B 18422 | E
i 1.37 ]
R | 184 |
R 4 |ss|20 (e} ]
I | a
B (CL) sandy SILTY CLAY, trace gravel; ]
[ brown, oxidized, fissured, (TILL); 5188[20] 4oq ®) ]
| cohesive, w<PL, very stiff i
- s | .
B o i
= x|n —
N — ]
5 2(8 i
- M 6 [ss|23 0 ]
R u|E i
[ HE || ]
- & E 181.93 182 E
i ] 3.66 ]
- ¢ 7 |ss| 12 ) 7]
: — 181 i
- 8 |ss| 9 O 1
- 5 (CL) sandy SILTY CLAY, trace gravel; — -]
B grey, with silt partings, (TILL); cohesive, ]
B w~PL, very stiff to firm ]
B 96 i
[ 790, -
- 180 E
n >96 7]
B + i
I a
i 9 |ss|7 o ]
- 179.04 i
R END OF BOREHOLE 6.55 179 1
I a
- a
I a

LDN_BHS_02 1405768.GPJ 31/07/14 DATA INPUT: DMB

DEPTH SCALE g& EGOIder LOGGED: SM

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1405768-R01)


PROJECT: 1405768 RECORD OF BOREHOLE BH'102 SHEET 1 OF 1

178

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 16, 2014 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s 20

3 " .:l_: = % xz INSTALLATION

qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND

< =g

| o DESCRIPTION | EEv @ |#|§| & [sHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5 g’;gga'\%‘gﬁg

az| £ = loermrl 21 2| 2 = Cu, kPa remV.® U- O ad

u o s 2 ) w Wp | oW wi <

a o © m |Z bt P ]

@ €n @ 20 40 60 80 10 20 30 40
(Golder Report No. 1405768-R01)
. GROUND SURFACE 185.27 a
L e 0.00 B
- TOPSOIL, FILL - (SP) SAND, trace silt; A;‘: 1 | as o) Borehole dry during and
[ brown; non-cohesive, moist I 184.97 185 on completion of drilling -}
0.30

- on July 16, 2014. ]
- FILL - (CL) sandy SILTY CLAY, trace 2 |ss| 9 le) y E
- gravel; brown, with topsoil pockets; ]
B cohesive, w<PL, stiff to firm — o ]
R 184.36 ]
[, k2] 091 3 |ss| 5 7
S TOPSOIL - (CL) sandy SILTY CLAY; b o o E
[ black; cohesive, w>PL, firm Rf‘ﬁ 183.90 — 184 ]
i [ l 1.37 ]
i (SM) clayey SILTY SAND, trace gravel;  [.- 4 |ss| s o ]
R brown and grey; cohesive, w>PL, firm I Rt ]
- 2 SRR I ]
- ' 213 B
B - 183 ]
B 5 |ss|18 O ]
[ s — ]
R o i
= x|n —
N z -— ]
- 2 -
M 6 |ss|16] 182 & ]
R u|z i
[ HE || ]
R <lE 5 i
[ 8 q || ]
R N i
- 4 < 7 |ss| 9 o 7]
L (CL) sandy SILTY CLAY, trace gravel; - /’/ ]
- grey, with sand pockets and partings, EyAL ] 181 -
B (TILL); cohesive, w<PL to w>PL, very @ ]
B stiff to firm | ]
[ 8 |ss| 6 @] ]
- 5 '_ || —
: A 180 ]
[ ; >96 " ]
L >96 7]
R + i
L 5 o
- g 9 |ss|af| 17 o] ]
- 178.72 B
R END OF BOREHOLE 6.55 ]

LDN_BHS_02 1405768.GPJ 31/07/14 DATA INPUT: DMB

DEPTH SCALE g& EGOIder LOGGED: SM

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1405768-R01)


PROJECT: 1405768

LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE

BORING DATE: July 16, 2014

BH-103

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20

20| & = P4 3z INSTALLATION

qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND

4 < =uw

Z| o DESCRIPTION Z[EEV- o |8 | 8| & [sHEARSTRENGTH natv. + a-@ WATER CONTENT PERCENT EF GROUNDWATER

as| 2 Eloeeml 22|12 8 | Cukea omV.& U- O = OBSERVATIONS

i x g 2 g = ' wp ———eW——wi <3

a o © m |Z bt P ]

o 2 o 20 40 60 80 10 20 30 40
T T T T T T T
(Golder Report No. 1405768-R01)
186

. GROUND SURFACE 185.72 a
N TOPSOIL, FILL - (SP) SAND, trace silt; |."z] 0.00| 1 |As o ) ]
- brown; non-cohesive, moist 0.15 Borehole dry during and _
L on completion of drilling
- 5 lssl s o on July 16, 2014. ]
[ FILL - (CL) sandy SILTY CLAY, trace 185 ]
L gravel; brown and grey; cohesive, w~PL, 1 .
B stiff to firm E
- 1 3 [ss| 6 o ]
- 184.35 B 1
i 1.37 ]
i 4 |ss|15| 184 Ot q MH ]
I | a
B (CL) sandy SILTY CLAY, trace gravel; ]
[ brown, oxidized, fissured, (TILL); 5|ss|21 o) ]
K cohesive, w<PL, very stiff 183 ]
- s | .
B o] i
M | i
B 8|z ]
B 219 i
- M 6 |ss|26 o ]
R u|E i
[ HE || ]
- & E 182.06 B
- 3 3.66 182 ]
- ¢ 7 |ss|21 ) 7]
: 8 |ss|11 181 O ]
[ (CL) sandy SILTY CLAY, trace gravel ]
B grey, with oxidized fissures, (TILL); | ]
- cohesive, w<PL to w>PL, very stiff to -
- firm ]
i 180 ]
I a
i 9 |ss| 6 O ]
- 179.17 e
R END OF BOREHOLE 6.55 179 1
I a
- a
I a

LDN_BHS_02 1405768.GPJ 31/07/14 DATA INPUT: DMB

DEPTH SCALE

1

: 50

g Golder

L7 Associates

LOGGED: SM
CHECKED:
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PROJECT: 1406552 RECORD OF BOREHOLE BH'101 SHEET 1 OF 1

11/07/14 DATA INPUT: DMB

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 03, 2014 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s )

0| E = 4 iz INSTALLATION

qu| g 9 o gl E 20 40 60 80 1(|)"‘3 19‘5 19“‘ 19'3 &5 AND

< Euw

T IO DESCRIPTION Z[EEV o |#|8| & [sHEARsSTRENGTH natv. + - @ WATER CONTENT PERCENT 5F g';ggg\?ﬁgﬁg

& = e 2 DEPTH % i % o Cu, kPa remV.®& U-O W 2 5%

=) o [v4 m |Z S Wp —o— Wi 3

@ = )
12 20 40 60 80 10 20 30 40
T T T T T T T
(Golder Report No. 1406552-R01)

L GROUND SURFACE 175.48 a
- TOPSOIL, FILL - (CL) sandy SILTY 0001 1 as d ) g
B CLAY; black; cohesive, w>PL 175.18 g.%;go(l;%%f l:;n I;%14_ ]
B FILL - (CL) sandy SILTY CLAY, trace 0.30 ’ ]
B gravel, mottled brown and grey, topsoil 2lss| 5| 175 O 1
- pockets, some sand pockets; cohesive, b
- w>PL, firm 174.73 ]
- ; 0.75 B
- (CL) sandy SILTY CLAY, trace gravel; 0] 3|ss| 6 q ]
L mottled brown and grey, trace sand y .
- pockets, (TILL); cohesive, w>PL, firm 5 1 — e
- - A1 17411 1
N 137 174 ]
K S‘ﬁ 4 |ss|13 o] 1
- 2 (CL) sandy SILTY CLAY, trace gravel,  [16 | [ | 7]
[ brown, oxidized fissures, (TILL); - ]
L cohesive, w<PL, stiff to very stiff — ]
- 5 |ss|20| 173 O ]
i z Vo | 1r258] | ]
L 5]z 2.90 ]
B iz — ]
L 2|9 (CL)sandy SILTY CLAY, trace gravel; ks |
- & g‘ brown to grey, (TILL); cohesive, w<PL, [ 6 [ss| 11 le) ]
i HE stiff 5 . || 172 ]
L S|E © 1 171.82 E
i a 3.66 ]
- 7 |ss| o9 e} ]
: 171 i
[ >96 ]
- 8 |ss| 5 + O E
- 5 (CL) sandy SILTY CLAY, trace gravel; — -]
B grey, (TILL); cohesive, w~PL, very stiff ]
B to firm ]
[ 170 o + ]
: & + i
L 5 i
[ | 9 [ss| 4 g ]
- 168.93 169 u
R END OF BOREHOLE 6.55 ]
I i
: 168 i
I i
IS o

LDN_BHS_02 1406552.GPJ

DEPTH SCALE éé EGOlder LOGGED: SM

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1406552-R01)


PROJECT: 1406552 RECORD OF BOREHOLE BH'1 02 SHEET 1 OF 1

11/07/14 DATA INPUT: DMB

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 03, 2014 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s )

0| E = 4 iz INSTALLATION

qu| g 9 o gl E 20 40 60 80 1(|)"‘3 19‘5 19“‘ 19'3 &5 AND

< Euw

T IO DESCRIPTION Z[EEV o |#|8| & [sHEARsSTRENGTH natv. + - @ WATER CONTENT PERCENT 5F g';ggg\?ﬁgﬁg

& = e 2 DEPTH % i % o Cu, kPa remV.®& U-O W 2 5%

=) o [v4 m |Z S Wp —o— Wi 3

o "7) o 20 40 60 80 10 20 30 40
T T T T T T T
(Golder Report No. 1406552-R01)
L GROUND SURFACE 175.41 a
- TOPSOIL, FILL - (CL) sandy SILTY 0001 1 as N ) g
B CLAY; black; cohesive, w>PL 175.11 g.%;go(l;%%f l:;n I;%14_ ]
B FILL - (CL) sandy SILTY CLAY, trace 0.30 175 ’ ]
- gravel, mottled brown and grey, topsoil 17280 2 |ss| 5 o) 1
- pockets, some sand pockets; cohesive, < 0.61 b
R w>PL, firm i R — ]
[ > 3 |ss| 5 o 3
K B M ]
R (CL) sandy SILTY CLAY, trace gravel,  [16 | [ | |
- mottled brown and grey, sand pockets, - 174 -
- (TILL); cohesive, w>PL, firm to stiff g -—| ]
R 4 |ss| 8 o ]
[, - _
n Yo | 173.28 .
- 213 u
B (CL) sandy SILTY CLAY, trace gravel; o A 173 1
i brown, oxidized fissures, (TILL); V| 5|ssi21 o ]
B cohesive, w<PL, very stiff o - ]
K Z 2 172.51 ]
B I i
N ML 2.90 ]
R RIE — i
B 2 9 ]
n |3 6 |ss| 9 O 4
- wiT 172 .
B HE - ]
R ale i
€

i 8 || ]
- 7 |ss| 7 (e} ]
- 171 ]
B (CL) sandy SILTY CLAY, trace gravel; | >96 b
[ grey, (TILL); cohesive, w~PL, very stiff 6 lss| 4 + o ]
B to firm ]
I || o
- 170 R
R ) + i
[ o| + ]
L 5 i
[ f 9 [ss| 5 o ]
B 7 169 b
B ‘01 168.86 ]
R END OF BOREHOLE 6.55 ]
I i
B 168 b
I i
IS o

LDN_BHS_02 1406552.GPJ

DEPTH SCALE éé EGOlder LOGGED: SM

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1406552-R01)


PROJECT: 1406552 RECORD OF BOREHOLE BH'1 03 SHEET 1 OF 1

11/07/14 DATA INPUT: DMB

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 03, 2014 DATUM: GEODETIC
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s )

0| E = 4 iz INSTALLATION

qu| g 9 o gl E 20 40 60 80 1(|)"‘3 19‘5 19“‘ 19'3 &5 AND

< Euw

T IO DESCRIPTION Z[EEV o |#|8| & [sHEARsSTRENGTH natv. + - @ WATER CONTENT PERCENT 5F g';ggg\?ﬁgﬁg

o= Z = |DEPTH % Pl o Cu, kPa remV.® U- O w aqQ

215 gl m |2 5 Wp ——oF——wI <g

@ [ )
2 20 40 60 80 10 20 30 40
T T T T T T T
(Golder Report No. 1406552-R01)
L GROUND SURFACE 175.31 a
- TOPSOIL, FILL - (CL) sandy SILTY 0001 1 as o Borehole dry duri g
L Ak f ry during ]
B CLAY; black; cohesive, w>PL 175.01 175 drilling on July 3, 2014. -}
B FILL - (CL) sandy SILTY CLAY, trace 0.30 ]
- gravel, mottled brown and grey, topsoil 2 |ss| 6 o 1
- pockets, some sand pockets; cohesive, b
- w>PL, firm 174.56 ]
B 0.75 b
- 1 3 |ss| 6 (@) i
- -0 .
i (CL) sandy SILTY CLAY, trace gravel; . ‘U [ | 174 ]
- mottled brown and grey, trace sand L6 B
B pockets, shale fragments, (TILL); C — ]
B cohesive, w<PL, firm to stiff g ]
B | 4 |ss| 8 o} ]
I / y — N
L D 173.18 B
= ) 213 -
- g ] 173 ]
B (CL) sandy SILTY CLAY, trace gravel; o ]
i brown, oxidized fissures, (TILL); V' 5|ss|20 o ]
B cohesive, w<PL, very stiff o - ]
K Z 2 172.41 ]
B I i
L 3|x|® 2.90 ]
L RIE 1 i
B 2 9 ]
L M 6 [ss|11] 172 Q B
B ulE i
B HE || ]
[ g|e ]
€

[ 8 || ]
- 7 |ss| 8 (e} ]
i [ | 171 ]
B (CL) sandy SILTY CLAY, trace gravel; [ | 1
B grey, (TILL); cohesive, w~PL, stiff to s lssls ® + o ]
B firm ]
I || o
B 170 ]
R @ + i
X b 4 ]
L 5 i
[ 17 9 |ss|a| 169 & ]
B ‘0 168.76 ]
R END OF BOREHOLE 6.55 ]
I i
i 168 ]
I i
IS o

LDN_BHS_02 1406552.GPJ

DEPTH SCALE éé EGOlder LOGGED: SM

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1406552-R01)


PROJECT: 1527635 (1000)
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

BORING DATE: April 27, 2015
DRILLING CONTRACTOR: London Soil Test Ltd.
PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-103

SHEET 1 OF 2

DATUM: GEODETIC

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20

= E = % <z INSTALLATION

qu|lw 9 o 5l £ 20 40 60 80 100100 10" 107 55 AND

= | o T wlwlol < - =4 GROUNDWATER

E il g DESCRIPTION E 2 % 2| @ gE’E@DIz STRENGTH ::1:;1 \(/ $ 8- 8 WATER CONTE\I;JVT PERCENT S5 OBSERVATIONS

518 E z gl - wp ———ef—xwi <3

° 12 o 20 40 60 80 10 20 30 40
. | (Golder Report No. 1527635-1000-R01) _
L, GROUND SURFACE _
B 180 ]
R TOPSOIL - sandy SILTY CLAY; black 1 |As O i
B 2 |ss| 5 o] ]
- || Granular E
- sandy SILTY CLAY, trace gravel; Bentonite g
— 1 mottled brown and grey, trace organic 38861 449 o E
R pockets and roots, (TILL); firm 7]
B || B
X o v o
i 4 |ss| 14 ]
i o 2 é ]
I = n
178
i 2 ]
[ sandy SILTY CLAY, trace gravel; 58830 o (< 1
- brown, oxidized fissures, silt partings, || E
- (TILL); stiff to hard ]
- ° — 177 9]
B 6 |ss|27 o 2 ]
¥ | g ]
—t n
B z 7 |ss|13| 176 al ]
B |5 || i
B Yla i
- = P .
B <3 i
[ 2|k 8 |ss|o o ]
- % _
e — 175 ]
- Cuttings/ 2l E
B % Bentonite ]
R N i
R + X 7
R 96 i
_ Py é i
- ° || 174 ’
B sandy SILTY CLAY, trace gravel; grey, 7]
B some sand seams/pockets with depth, 9 |ss|8 o & 7]
B (TILL); very stiff to firm || é ]
¥ 9 ]
7 173 ® + é .
B % i
: - 2 2 :
i 10[ss| 7 o é ]
- ° - 172 ]
i @ + ]
B -] I+ ]
- 9
--- CONTINUED NEXT PAGE ---

LDN_BHS_07 1527635.GPJ GLDR_LON.GDT 25/05/15 DATA INPUT: DMB

DEPTH SCALE
1:50

? Golder

” Associates

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 1527635-1000-R01)


PROJECT: 1520407 (2000)

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-201

BORING DATE: July 30, 2015

DRILLING CONTRACTOR: Landshark Drilling

SHEET 1 OF 1

DATUM: LOCAL

a HEADSPACE COMBUSTIBLE
w [} SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20
0| £ = 8 | ND =Not Detected %=z INSTALLATION
8 E g 9 ™ = 50 1(IJO 1?0 2(I)0 % 5 AND
Ih ooleev.|2(d|w]| == GROUNDWATER
=W 9 < Qo HEADSPACE COMBUSTIBLE X
el I DESCRIPTION 2 loermH|3 (3| £ ﬁ VAPOUR CONCENTRATIONS ) 8 e OBSERVATIONS
a le) é x|z [%LEL] ND = Not Detected <3
@ 5| ™ MW-201
2 20 40 60 80
| | | |
(Golder Report No. 1520407-2000-R01)
Top of Pipe
Elev. 97.75m
Flushmount
Protective
Casing
I GROUND SURFACE 97.96 98
B FILL - SILTY CLAY, some sand and 0.00 ]
Concrete
B gravel; brown to dark brown, trace ash, 1
- brick and organic material ]
- 1A|sc 1
R 1 i
K 9715 | | ]
N FILL - SAND, fine to coarse, with 081 Sranular ]
- gravel; brown 1B|sc| 9 ]
[ 96.59 2A|sC i
i FILL - SILTY CLAY, trace sand, trace 137 [ | ]
[ gravel; grey to brown and black, mixed 28| sc ]
L with glass, cinders and wood Sand R
n 96.13 u
- sandy SILTY CLAY, trace gravel; grey, 1.83] 2 % ]
— 2]~ |[Z] (TILL); cohesive -1
[ S5 2C|sc ]
[ el ]
n w g 95.52 B
- Q 7 SAND AND GRAVEL, fine to coarse; 244 B
B & | =] brown, mixed with grey-brown silty clay 95.22 3A|SC b
- & | 2| sandy SILTY CLAY, trace gravel; grey, 274l [ | -
B 21 mixed with grey and black organics, 95 ]
- 3 (TILL); w>PL 3 ]
- 3B|sc 50mm Dia. .
B Slot 10 1
B Sch. 40 PVC 1
B Screen ]
[, 4A|sc| 94 ]
i e 4 ]
R v 4B|sc T
- L] 9339 [ E
K SILTY CLAY, trace sand, trace gravel; /F 4.57 ]
R grey, (TILL) 1 9308 4C|sc ]
- END OF BOREHOLE 4.88 93 7
I i
I i
Y o
L o o

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

DEPTH SCALE
1:50

g Golder

L7 Associates

LOGGED: KL
CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000) RECORD OF BOREHOLE BH'202 SHEET 1 OF 1

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 30, 2015 DATUM: LOCAL
DRILLING CONTRACTOR: Landshark Drilling

a HEADSPACE COMBUSTIBLE

w o SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20

0| £ = 8 | ND =Not Detected %=z INSTALLATION

8 I&J g 9 o = 50 1?0 1?0 2(I)0 % 5 AND

I ooleev.|2(d|w]| == GROUNDWATER

=w [©] < Qo HEADSPACE COMBUSTIBLE X

el I DESCRIPTION 2 loermH|3 (3| £ ﬁ VAPOUR CONCENTRATIONS ) 8 e OBSERVATIONS

a le) é (m) x|z [%LEL] ND = Not Detected <3

o ” 20 40 60 80
I I I I
(Golder Report No. 1520407-2000-R01)
98

I GROUND SURFACE 97.83 a
| TOPSOIL - SILTY CLAY, trace sand, b5, o700 1A sc i
- trace gravel; brown 2 018 — -
- FILL - SILTY CLAY; grey, mixed with ' ]
B sand, gravel, glass, brick and cinders ]
B 1118]sc ]
i o7 ]
- o671 | | 7]
- FILL - SAND; dark brown, with ash, 1.12 1C] sc ]
- cinders,brick, glass and organics A E
B sc ]
- 96.26 1
i sandy SILTY CLAY, trace gravel; dark 1571 [ | ]
B grey to light grey, mixed with ash, trace o ]
B organics; w>PL 2 96 ]
- 2 = 2B|sc -
B 'é E ]
[ el ]
L Hé 2 H .
B E ]
K £|z 3A|sc ]
- 8 % -
B Of= 94.96 L 95 b
B o sandy SILTY CLAY, trace sand; grey, 2.87 T
- 3 mixed with ash and wood, with decaying [t | 3 ]
B wood at about elev. 93.5m . ]
B sC ]
¥ H — | o ]
— a
- /l/ 4A| sC e
[ 9351) 4 | | ]
B DECAYING WOOD; brown 2 ]
- SILTY CLAY, trace sand, trace gravel; |4 /[| 442 B
B grey, (TILL) 4B|sc ]
= ;°/f 92.98 93 -
B ORGANIC SILTY CLAY; dark brown 4.88 1
- ° END OF BOREHOLE 7]
[ 92 ]
I a
I a
Y .
L o .

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

DEPTH SCALE g& EGOIder LOGGED: KL

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000)

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-203

BORING DATE: July 30, 2015
DRILLING CONTRACTOR: Landshark Drilling

SHEET 1 OF 1

DATUM: LOCAL

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

Associates

a HEADSPACE COMBUSTIBLE

w o SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20

0| £ = 8 | ND =Not Detected %=z INSTALLATION

8 I&J g 9 ™ = 50 1?0 1?0 2(I)0 % 5 AND

I ooleev.|2(d|w]| == GROUNDWATER

=w [©] < Qo HEADSPACE COMBUSTIBLE X

a=] 2 DESCRIPTION % [oerma] 32| 2] & | varoUR concenTraTONs ] 3 g OBSERVATIONS

a le) é (m) x|z [%LEL] ND = Not Detected <3

o ” 20 40 60 80
T T T T
(Golder Report No. 1520407-2000-R01)
- GROUND SURFACE 98.08 i
| TOPSOIL - SILTY CLAY, trace sand, =X 0.00 98 i
B trace gravel; brown 013 [ | E
- FILL - SILTY CLAY, trace sand, trace ]
B gravel; brown, mixed with ash, glass, ]
| cinders, wood and concrete debris 1 i
= 1A|sC .
I 3
B 97 ]
i 2A|sC ]
: 96.23) 5 | | i
- FILL - DEBRIS; brown, black and grey, 1.85 ]
- 2= & | ash, cinders, wood, brick, glass, copper, 9 g
B § % porcelain, some silty clay 2B|sc ]
B 2|5 ]
L w 2 .
i 2|z ]
al|l=
- 8 % -
B e ]
- o -
N 3 3(3]|scl o5 7]
- 4A|sc ]
- aao7] || ]
B SILTY CLAY, trace sand, trace gravel; g 4.01 94 ]
- grey, with shells and silt layers, (TILL) e 4 E
B S'j 4B|sc ]
- - H 9320 E
N 5 END OF BOREHOLE 4.88 ]
B 93 ]
I a
I a
Y .
L o .
DEPTH SCALE g A 2 G LOGGED: KL
E Golder
1:50 74 CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000)

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-204

BORING DATE: July 30, 2015
DRILLING CONTRACTOR: Landshark Drilling

SHEET 1 OF 1

DATUM: LOCAL

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

Associates

a HEADSPACE COMBUSTIBLE

w o SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20

0| £ = 8 | ND =Not Detected %=z INSTALLATION

8 E g 9 o = 50 1?0 1|50 2?0 % 5 AND

I ooleev.|2(d|w]| == GROUNDWATER

=w [©] < Qo HEADSPACE COMBUSTIBLE X

el I DESCRIPTION 2 loermH|3 (3| £ ﬁ VAPOUR CONCENTRATIONS ) 8 e OBSERVATIONS

a le) é (m) x|z [%LEL] ND = Not Detected <3

o ” 20 40 60 80
[ [ [ [
(Golder Report No. 1520407-2000-R01)
98
. GROUND SURFACE 97.85 a
| TOPSOIL - SILTY CLAY, trace sand, =X 0.00 i
B trace gravel; brown 013 [ | E
- FILL - SILTY CLAY; brown, mixed with 1A | sc 1
B cinders, gravel and organics 97.30 ]
B FILL - SAND and GRAVEL, some silt 055 1 [ | B
B and clay, medium to coarse; brown l— ]
- _ 96.99] [1B]sc| o7 ]
FILL - SILTY CLAY; brown-black, 0.86
- ! mixed with sand, ash, brick and 7]
| porcelain ]
: 2A|sc ]
: 9610 | | i
- sandy SILTY CLAY; grey, mixed with 1.75] 2 9% 1
B ) = wood; w>PL “ 7
- alk 28| sc ]
[ el . ]
L w|Q .
ml|lZ /
B 2|7 9526 | | ]
B %[ Z| SILTY CLAY, trace sand, trace gravel; 2.59 ]
n u "f dgrk grey, with grey silty sand layers, o5 .
L o| with layer of organics at about 1
- 3 elev. 93.7m 3 -]
[ 3 |sc ]
[ 94 ]
- ¢ 4A|sc .
R 93.63 i
- ORGANIC SILTY CLAY; dark brown H 9%%% 4 B
i SILTY CLAY, trace sand, trace gravel; - aa2| [ ]
- grey, (TILL) ol 4B|sc ]
- Vf 92.97 93 i
[ END OF BOREHOLE 4.88 ]
[ 92 ]
- ]
L, ]
- ]
. ]
DEPTH SCALE A LOGGED: KL
g 2 Golder
1:50 V4 CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000)

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-205

BORING DATE: July 30, 2015
DRILLING CONTRACTOR: Landshark Drilling

SHEET 1 OF 1

DATUM: LOCAL

a HEADSPACE COMBUSTIBLE
w o SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20
0| £ = 8 | ND =Not Detected %=z INSTALLATION
8 E g 9 ™ = 50 1(IJO 1|50 2?0 % 5 AND
I ooleev.|2(d|w]| == GROUNDWATER
=W 9 < Qo HEADSPACE COMBUSTIBLE X
el I DESCRIPTION 2 loermH|3 (3| £ ﬁ VAPOUR CONCENTRATIONS ) 8 e OBSERVATIONS
a le) é (m) x|z [%LEL] ND = Not Detected <3
o ” 20 40 60 80 MW-205
T T T T
(Golder Report No. 1520407-2000-R01)
Top of Pipe
Elev. 97.67m
Flushmount
Protective
98 Casing
. GROUND SURFACE 97.81
B TOPSOIL - SILTY CLAY, trace sand, =" 0.00 | Concrete ]
- trace gravel; brown 0.10 ]
B FILL - SILTY CLAY; brown-grey, mixed b
B with gravel, sand and ash ]
- BERES 1
B 97 Granular ]
i Bentonite 1
—_— ]
[ Sand ]
[ 2|2 |sc| 9 1
- 2 s -
B 'é E ]
[ el ]
L w 2 .
i 2|z ]
i gl 95.09 ]
B & | @[ FILL - SILTY CLAY; brown, mixed with 2.72 95 ]
- o] blue-grey silty clay, glass, brick and ash 94.76 E
- 3 i — p
B FILL - SILTY CLAY, trace sand, trace 3.05 3 50 Di ]
R gravel; grey, mixed with ash, gravel sl TTO a. ]
B brick, glass and concrete debris 3A|sc Scoh 40 PVC i
B Screen ]
B 94 ]
- ¢ 4A|sc ]
i 4 ]
- 93.34] | | E
R SILTY CLAY, trace sand, trace gravel; 4.47 48| sc ]
[ dark grey, with layers of organics at 93.09 | E
L about elev. 97.1m 472 93 ]
B SILTY CLAY, trace sand, trace gravel; 4.88 b
[ ° grey ]
B END OF BOREHOLE ]
B 9 ]
- ]
L, ]
- ]
. ]

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

DEPTH SCALE
1:50

g Golder

L7 Associates

LOGGED: KL
CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000) RECORD OF BOREHOLE BH'206 SHEET 1 OF 1

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 30, 2015 DATUM: LOCAL
DRILLING CONTRACTOR: Landshark Drilling

a HEADSPACE COMBUSTIBLE
w o SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20
0| £ = 8 | ND =Not Detected %=z INSTALLATION
8 I&J g 9 o = 50 1?0 1?0 2?0 % 5 AND
I ooleev.|2(d|w]| == GROUNDWATER
=w [©] < Qo HEADSPACE COMBUSTIBLE X
el I DESCRIPTION 2 loermH|3 (3| £ ﬁ VAPOUR CONCENTRATIONS ) 8 e OBSERVATIONS
a le) é (m) x|z [%LEL] ND = Not Detected <3
o ” 20 40 60 80 MW-206
T T T T
(Golder Report No. 1520407-2000-R01)
Top of Pipe
Elev. 97.87m
Flushmount
Protective
Casing
. GROUND SURFACE 97.98 98
B TOPSOIL - SILTY CLAY, trace sand, ,1’\-,,\ 0.00 Concrete ]
- trace gravel; brown 015 T ]
- FILL - SILTY CLAY, some sand and ]
B gravel; brown-grey, with ash and brick 1 lsc ]
B 1 ]
: T S
I FILL - SAND, medium to coarse, with 0.89 97 ]
B gravel; brown, with pockets of silty clay ]
- 2A|sC Sand B
s an .
B 2 ]
i 96.00] | | % ]
- 2 5 &| FILL-SICTY CLAY; grey to grey-brown, 1.98 7]
[ S § mixed with grey-blue silty clay, sand, 28lsc ]
B | o] gravel, wood, ash, brick, cinders, 7]
- w 2 concrete, glass, porcelain and copper 95.54 E
i 2| | FILL-SAND, medium to coarse, with 244 ]
R % (2] gravel, with pockets of silty clay 1
B g4 ]
- [=] —o .
L 3 3 95 —
B 50mm Dia. .
B 3A[sc Slot 10 1
B Sch. 40 PVC 1
B Screen ]
B 94 _
¢ 9386 | | i
L SILTY CLAY, trace sand, trace gravel; 412 ]
- dark grey, with organics 4 Al sc E
[ 93.38] | | ]
| SILTY CLAY, trace sand, trace gravel; 4.60 i
4B | sc
i grey 93.10 E
[ END OF BOREHOLE 4.88 93 ]
- ]
L, ]
- ]
. ]

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

DEPTH SCALE g& EGOIder LOGGED: KL

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000)

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-207

BORING DATE: July 30, 2015
DRILLING CONTRACTOR: Landshark Drilling

SHEET 1 OF 1

DATUM: LOCAL

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

Associates

a HEADSPACE COMBUSTIBLE

w o SOIL PROFILE SAMPLES VAPOUR CONCENTRATIONS [PPM] ® 20

0| £ = 8 | ND =Not Detected %=z INSTALLATION

8 I&J g 9 ™ = 50 1(IJO 1|50 2(|)0 % 5 AND

I ooleev.|2(d|w]| == GROUNDWATER

=w [©] < Qo HEADSPACE COMBUSTIBLE X

a=] 2 DESCRIPTION % [oerma] 32| 2] & | varoUR concenTraTONs ] 3 g OBSERVATIONS

a le) é (m) x|z [%LEL] ND = Not Detected <3

o ” 20 40 60 80
T T T T
(Golder Report No. 1520407-2000-R01)
GROUND SURFACE 98
L, 97.87 |
B TOPSOIL - SILTY CLAY, trace sand, =" 0.00 | ]
- trace gravel; brown 0.10 ]
B FILL - SILTY CLAY; brown - grey, 7]
B mixed with sand and gravel, trace glass 1A sc ]
B 1 ]
B 97.03| | | ]
- FILL - SAND, medium to coarse, with 0.84 97 i
N 1 gravel; brown, with pockets of silty clay 1B|sc N
[ 96.24] | | ]
- FILL - SILTY CLAY; grey-brown, 1.63 E
B mottled, mixed with cinders and brick 2 |2A|sc ]
B 95.89 N 96 ]
- 2 5 5 FILL - SILTY SAND; brown, with 1.98 7]
B S|e pockets of silty clay, cinders, ash and 28| sc ]
- 2| o] glass -
L w 2 .
i 2|z ]
al|l=
S e ]
i
N aaer| [aalsc| % N
B SILTY CLAY, trace sand, trace gravel; 3.00] 3 ]
L dark grey, with rootlets, with organic silty .
B clay at about elev. 93.6m 38| sc i
[ 94 ]
— a
[ “{4n .
[ /\/ 4A| sC i
[ 9337 || ]
| SILTY CLAY, trace sand, trace gravel; 4.50 i
L grey-blue 4B|sc -
B Al 92.99 93 1
N 5 END OF BOREHOLE 4.88 ]
[ 92 ]
I a
I a
Y .
L o .
DEPTH SCALE g A 2 G LOGGED: KL
E Golder
1:50 74 CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1520407 (2000)

LOCATION: REFER TO LOCATION PLAN

RECORD OF BOREHOLE BH-208

BORING DATE: July 30, 2015
DRILLING CONTRACTOR: Landshark Drilling

SHEET 1 OF 1

DATUM: LOCAL

HEADSPACE COMBUSTIBLE

[=] SOIL PROFILE SAMPLES
w o VAPOUR CONCENTRATIONS [PPM ® O
0| £ = 8 | ND =Not Detected (enl 2z INSTALLATION
8 E g 9 ™ = 50 1?0 1|50 2(|)0 % 5 AND
I ooleev.|2(d|w]| == GROUNDWATER
=w [©] < Qo HEADSPACE COMBUSTIBLE X
g=| 2 DESCRIPTION % [oerma] 32| 2] & | varoUR concenTraTONs a g OBSERVATIONS
a le) é (m) x|z [%LEL] ND = Not Detected <3
@ 5 MW-208
T T T T
(Golder Report No. 1520407-2000-R01)
Top of Pipe
Elev. 97.87m
Flushmount
Protective
o8 Casing
I GROUND SURFACE 97.76 o "
B TOPSOIL - SILTY CLAY, trace sand, Lo 0.00 L e i
- trace gravel; brown 0.10 ]
- FILL - SILTY CLAY; mottled brown and ]
B grey, mixed with sand and gravel ]
B 1, ]
K 97 Granular B
- ; Bentonite ]
[ Sand ]
B 2 [oal 96 ]
- 95.80] % | A5 i
- 2 5 2| FILL - SAND; medium to coarse, with 1.96 1
B ] . - - ]
B § % gravel; brown, with pockets of silty clay 28| sc ]
B @ ]
L w 2 .
i 2|z ]
i SE: ]
B e 3A|sc| 95 |
- [=] .
-3 o464 3 7]
B sandy SILTY CLAY, trace gravel; dark 32| [ | 50mm Dia. ]
- grey; w>PL at top to w~PL at bottom Slot 10 E
B 3B|sc Sch. 40 PVC ]
B Screen ]
i 94 ]
- ¢ H 4A|sc ]
[ /1| 93.42| 4 ]
- ORGANIC SILTY CLAY; dark brown H 740 — 1
R SILTY CLAY, trace sand, trace gravel; ’ ]
B grey 4B|sc ]
_ J/r 02,65 93 ]
- END OF BOREHOLE 4.88 7
i 92 ]

LDN_ENV_11 1520407-2000.GPJ GLDR_LON.GDT 25/08/15 DATA INPUT: WDF/DCH

DEPTH SCALE
1:50

g Golder

L7 Associates

LOGGED: KL
CHECKED:



ZBush
Text Box
(Golder Report No. 1520407-2000-R01)


PROJECT: 1527635 (1000)
LOCATION: REFER TO LOCATION PLAN

SAMPLER HAMMER, 63.5 kg; DROP, 760 mm

BORING DATE: April 27, 2015
DRILLING CONTRACTOR: London Soil Test Ltd.
PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm

RECORD OF BOREHOLE BH-103

SHEET 1 OF 2

DATUM: GEODETIC

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20

= E = % <z INSTALLATION

qu|lw 9 o 5l £ 20 40 60 80 100100 10" 107 55 AND

= | o T wlwlol < - =4 GROUNDWATER

E il g DESCRIPTION E 2 % 2| @ gE’E@DIz STRENGTH ::1:;1 \(/ $ 8- 8 WATER CONTE\I;JVT PERCENT S5 OBSERVATIONS

518 E z gl - wp ———ef—xwi <3

° 12 o 20 40 60 80 10 20 30 40
. | (Golder Report No. 1527635-1000-R01) _
L, GROUND SURFACE _
B 180 ]
R TOPSOIL - sandy SILTY CLAY; black 1 |As O i
B 2 |ss| 5 o] ]
- || Granular E
- sandy SILTY CLAY, trace gravel; Bentonite g
— 1 mottled brown and grey, trace organic 38861 449 o E
R pockets and roots, (TILL); firm 7]
B || B
X o v o
i 4 |ss| 14 ]
i o 2 é ]
I = n
178
i 2 ]
[ sandy SILTY CLAY, trace gravel; 58830 o (< 1
- brown, oxidized fissures, silt partings, || E
- (TILL); stiff to hard ]
- ° — 177 9]
B 6 |ss|27 o 2 ]
¥ | g ]
—t n
B z 7 |ss|13| 176 al ]
B |5 || i
B Yla i
- = P .
B <3 i
[ 2|k 8 |ss|o o ]
- % _
e — 175 ]
- Cuttings/ 2l E
B % Bentonite ]
R N i
R + X 7
R 96 i
_ Py é i
- ° || 174 ’
B sandy SILTY CLAY, trace gravel; grey, 7]
B some sand seams/pockets with depth, 9 |ss|8 o & 7]
B (TILL); very stiff to firm || é ]
¥ 9 ]
7 173 ® + é .
B % i
: - 2 2 :
i 10[ss| 7 o é ]
- ° - 172 ]
i @ + ]
B -] I+ ]
- 9
--- CONTINUED NEXT PAGE ---

LDN_BHS_07 1527635.GPJ GLDR_LON.GDT 25/05/15 DATA INPUT: DMB

DEPTH SCALE
1:50

? Golder

” Associates

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 1527635-1000-R01)


PROJECT: 1527635 (1000) RECORD OF BOREHOLE BH'1 03 SHEET 2 OF 2

LOCATION: REFER TO LOCATION PLAN BORING DATE: April 27, 2015 DATUM: GEODETIC
DRILLING CONTRACTOR: London Soil Test Ltd.
SAMPLER HAMMER, 63.5 kg; DROP, 760 mm PENETRATION TEST HAMMER, 63.5 kg; DROP, 760 mm
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20

= E = % <z INSTALLATION

qu|lw 9 o 5l £ 20 40 60 80 100100 10" 107 55 AND

< Euw

Ih| o DESCRIPTION Z|EEV- B |#|S| 5 [SHEARSTRENGTH natv. + - @ WATER CONTENT PERCENT 5F ggggg\?ﬁgﬁg

[ 4 = | pEPTH 2| >|2 ) Cu, kPa remV.& U-O o9

we | x 2 2|3 w wp ———o%W——jwi <g

o o o m |Z e P 4

o = o
12 20 40 60 80 10 20 30 40

|, || —-cowmuen erom previous pace - | __1 (Golder Report No. 1527635-1000-R01) _|
: o 11]ss| 6 o ]
¥ A - ]
[ 2 Cuttings/ i
" ® Bentonife, s N
L A 170 B + ]
5 B+ ]
[ 12[ss| 9 @] ]
- " || 169 ]
[ Granular ]
- Bentonite
- $ .‘.
s z ® K
- 12|, |E
N ©|o 168 ]
B o|2 — ]
B 2o CH ]
L o 2 sandy SILTY CLAY, trace gravel; grey, ’ 13]ss| 6 ») ]
- ﬁ o| some sand seams/pockets with depth, N E
i €| E| (TILL); very stiff to firm | ]
B 3 ]
- 1e7 o ]
B ol + ]
B — Screen ]
L, 14|ss| 5 e MH 7
B 166 ]
i ® |+ ]
[ e | + ]
- ° 165 ]
[ 15[ss| 7 o Sand ]
[ - /] 164.36 ]
L END OF BOREHOLE 15.70 i .
B Borehole dry during and |
- 16 upon completion of -
- 164 drilling on April 27, 2015.
B Water level in standpipe ]|
B measured at elev. ]
- 170.06m on May 12, g
- 2015. 1
[, ]
I ]
I ]

LDN_BHS_07 1527635.GPJ GLDR_LON.GDT 25/05/15 DATA INPUT: DMB

DEPTH SCALE ?A EGOldel‘ LOGGED: SM

1:50 L7 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1527635-1000-R01)


PROJECT: 1546452

LOCATION: REFER TO LOCATION PLAN

HAMMER TYPE: Auto Hammer

BORING DATE: January 12, 2016

DRILLING CONTRACTOR: Henderson Drilling Inc.

RECORD OF BOREHOLE BH-101

SHEET 1 OF 1

DATUM: GEODETIC

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k. V/ 20
20| & = P4 3z INSTALLATION
gulu o] o gl £ 20 60 80 55 AND
oE T wlwls] < g GROUNDWATER
=w [©] < Qla|a SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT X
& = é DESCRIPTION e % Pl é Cu, kPa remV.® U- O W 3 a OBSERVATIONS
u [ é 2 5 wp ——o%—jwi <<
o ” o 20 60 80
T T T T T T T
- (Golder Report No. 1546452-R01)
0 GROUND SURFACE
ASPHALT 185
FILL, gravelly sand, crushed; brown
FILL, sand, trace gravel; brown; ss| 13
compact
! TOPSOIL, silty; black; fi ss| 4
, silty; black; firm .
4 ! 184 Borehole dry during
drilling on
January 12, 2016.
&| (CL) sandy SILTY CLAY, trace gravel; ss| 4
€ & | mottled brown and grey, TILL; firm
218 g
E 2 183
I
Z|a
e %0
§ ss| 19
3
(CL) sandy SILTY CLAY, trace gravel; 182
brown, silt partings, TILL; very stiff ss |28
4 ss | 24
181
END OF BOREHOLE
5
180

LDN_BHS_07 1546452.GPJ GLDR_LON.GDT 05/02/16 DATA INPUT: LMK

DEPTH SCALE
1:50

E Gold:
gﬁ Ass?)cifll{es

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 1546452-R01)


PROJECT: 1546452

LOCATION: REFER TO LOCATION PLAN

HAMMER TYPE: Auto Hammer

BORING DATE: January 12, 2016
DRILLING CONTRACTOR: Henderson Drilling Inc.

RECORD OF BOREHOLE BH-102

SHEET 1 OF 1

DATUM: GEODETIC

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s 20
20| & = P4 3z INSTALLATION
qu | w 9 o El E 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND
o w > < (= GROUNDWATER
E g 2 DESCRIPTION < g g § @ SHEAR STRENGTH P:rtn \</ $ WATER CONTENT PERCENT 'é ; OBSERVATIONS
8 |5 : 2|7 |g| ™ ' wpb——eW——w  |<S
@ €n @ 40 60 80 10 20 30 40
(Golder Report No. 1546452-R01)
0 GROUND SURFACE 185
TOPSOIL, silty; brown
ASPHALT
FILL, gravelly sand, crushed; brown
FILL, sandy clayey silt; brown, gravel ss| 14 le)
pockets, sand layers; stiff
! o ss| 9 184 (e
f Borehole dry during
. - drilling on
(CL) sandy SILTY CLAY, trace gravel; T,
mottled brown and grey, TILL; stiff to e January 12, 2016.
firm y
z ss| 7 o MH
= 1. .
x|n LA
w - .|
2[8|3 /] 183
(4 -
HE '
HE
2t
§ ss|18 O
3 182
(CL) sandy SILTY CLAY, trace gravel;
brown, silt partings, TILL; very stiff to
hard ss | 31 o
4 ss|22| 181 9]
END OF BOREHOLE
5 180

LDN_BHS_07 1546452.GPJ GLDR_LON.GDT 05/02/16 DATA INPUT: LMK

DEPTH SCALE
1:50

Golder

Associates

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 1546452-R01)


PROJECT: 1546452

LOCATION: REFER TO LOCATION PLAN

HAMMER TYPE: Auto Hammer

BORING DATE: January 12, 2016
DRILLING CONTRACTOR: Henderson Drilling Inc.

RECORD OF BOREHOLE BH-103

SHEET 1 OF 1

DATUM: GEODETIC

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20
20| & = P4 3z INSTALLATION
qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND
IE a wliw|s| < = GROUNDWATER
=w [©] < Qla|a SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT X
& = é DESCRIPTION e % Pl é Cu, kPa remV.® U- O W 3 a OBSERVATIONS
u [ b 2 5 wp ——o%—jwi <<
@ 5 )
20 40 60 80 10 20 30 40
(Golder Report No. 1546452-R01)
0 GROUND SURFACE 185
TOPSOIL, silty; brown
FILL, gravelly silty clay, some sand;
brown; stiff Ol
ss| 11
TOPSOIL, silty; black; stiff o]
4 184
ss| 8 ]
Borehole dry during
drilling on
(CL) sandy SILTY CLAY, trace gravel; January 12, 2016.
mottled brown and grey, TILL; stiff
z ss| 8 Ot 1
g5
o|® 183
2|23 g
5|2
HE
Rle
§ ss |22 [}
3 182
(CL) sandy SILTY CLAY, trace gravel;
brown, TILL; very stiff ss|24 O
4 ss|2a] 187 [¢)
END OF BOREHOLE
180

LDN_BHS_07 1546452.GPJ GLDR_LON.GDT 05/02/16 DATA INPUT: LMK

DEPTH SCALE
1:50

g Golder

L7 Associates

LOGGED: SM
CHECKED:



ZBush
Text Box
(Golder Report No. 1546452-R01)


PROJECT: 1660023 RECORD OF BOREHOLE BH-101 SHEET 1 OF 2

LOCATION: REFER TO LOCATION PLAN BORING DATE: October 27, 2016 DATUM: LOCAL
DRILLING CONTRACTOR: Henderson Drilling Inc.
HAMMER TYPE: Auto Hammer

LDN_BHS_07 1660023.GPJ GLDR_LON.GDT 13/12/16 DATA INPUT: ZJB

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w ] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s o)

ol E = 3 & INSTALLATION

Qu|u ] o El & 20 40 60 80 10° 10°  10%  10° g5 AND

Ih 5 | EEv- B |88 s SHEAFle STRENIGTH nlat V. +I Q-@ WIATER CIONTENTIPERCEII\IT Er GROUNDWATER

= [2) - - .

Tl - DESCRIPTION Eloerm|2 |2 (2] & |cukea remV.® U- O oW 8 OBSERVATIONS

=) o o4 z S Wp wi <3

2 = (m) 5
2 20 40 60 80 10 20 30 40
(Golder Report No. 1660023-R01)
100
I PAVEMENT SURFACE 99.58 a
n ASPHALT p
R 0.10 |
B FILL - sand and gravel; grey T|as © ]
B 99 ]
B 98.82 Borehole dry during ]
- 0.76 drilling on E
- October 27, 2016 E
-1 2 [ss|5 q -
R (SP) - gravelly SAND, coarse; brown; ]
[ loose || i
R 98 |
B L] 3 (ss|o e} ]
B -9 97.60 b
- 2 T3 198 7]
- (M) - CLAYEY SILT, some sand, ol £ — ]
B trace gravel; brown, TILL; firm 5 . 4lss| 7 o ]
R 15 97 |
R Pl 96.84 |
- : 274 E
I || _
i 5 [ss| 2 o i
[ | 96 ]
R | d H |
- ¢ E 6 [ss| 1 o -
R g|2 || |
R 813 |
[ Zla ]
n wlT —1 95 D—t ]
R (5 |
L g £ 7 |ss|wH o) R
L 5| | || ]
B ® H ]
B o+ ]
| 94 ]
R (CH) - SILTY CLAY, some sand, trace 7 ]
I gravel; grey, TILL; very soft to soft VA _
B 8 | Ss |WH O ]
[ — 93 ]
i oW E
-7 &+ e
N | 92 ]
i 9 |ss|2 D ]
I || _
B P+ 7]
[ 91 &+ ]
I i
- CONTINUED NEXT PAGE -
DEPTH SCALE A LOGGED: AP
? g Golder
1:50 V' Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1660023-R01)


PROJECT: 1660023
LOCATION: REFER TO LOCATION PLAN

HAMMER TYPE: Auto Hammer

BORING DATE: October 27, 2016
DRILLING CONTRACTOR: Henderson Drilling Inc.

RECORD OF BOREHOLE BH-101

SHEET 2 OF 2

DATUM: LOCAL

LDN_BHS_07 1660023.GPJ GLDR_LON.GDT 13/12/16 DATA INPUT: ZJB

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s Lo

20| = P 3z INSTALLATION

ow | w o El = 20 40 60 80 10 10°  10*  10° ZE AND

[2k4 = = o «@ ':( | f | | 1 1 ! ! on

IZh| o p a(d|S| 5 [srearstRENGTH natv. + a- @ WATER CONTENT PERCENT ER GROUNDWATER

FLl z DESCRIPTION s Sl v |25k 2 Ve U-0 8y OBSERVATIONS

i T < 3 ~ 3 o u, a rem V. - W, |—ew_| wi < <

=) g E z el p —

2 @ 20 40 60 80 10 20 30 40
I - CONTINUED FROM PREVIOUS PAGE --- (G0| der Report No. 1660023-R0O 1)
[ ss| 3 o) ]
[ 2 90 ]
R & |
R Zlz i
- g 9 .
- 10 2 3| (CH) - SILTY CLAY, some sand, trace N
B o Z gravel; grey, TILL; very soft to soft ]
L (e} .
N 14 ]
R E |
B = 89 ]
R ss| 4 ¢} ]
L ]
- END OF BOREHOLE E
[ 88 ]
I ]
L 3 _
L _
L 5 ]
L 6 _
I ]
L 18 _
I _
DEPTH SCALE A LOGGED: AP
é; g Golder
1:50 Associates CHECKED:



ZBush
Text Box
(Golder Report No. 1660023-R01)


PROJECT: 1668632 RECORD OF BOREHOLE BH'101 SHEET 1 OF 2

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 11, 2017 DATUM: GEODETIC
DRILLING CONTRACTOR: Direct Environmental Drilling Inc.
HAMMER TYPE: Auto Hammer

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w e} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s Lo

20| & = P4 3z INSTALLATION

qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND

< S

| o DESCRIPTION | EEv @ |#|§| & [sHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5 g’;gga'\%‘gﬁg

& = S 2 | DEPTH % ﬁ = ] Cu, kPa remV.& U-O W a EE

u [ = 2 5 Wp ———oW—wi g

2 = | (m) z
2 20 40 60 80 10 20 30 40
(Golder Report No. 1668632-R01)
190
|, GROUND SURFACE 189.60 i
B FILL, gravel 0.05 p
[ 1|As ) ]
B | 189 Borehole dry during ]
B 1 drilling on July 11, 2017. -
- 2 |ss|13 o 3
- | 188 -
R FILL, gravelly sand, some silt; brown; 3[ss| M 9} ]
L compact .
- 4 |ss|12 b
- 187 E
I || a
B 5 |ss|16 e ]
i 185.87 — 186 ]
- ] k| 3.73— E
[ . s TOPSOIL, sandy clayey silt; black ZLZ‘,L\ 185.56 [e) ]
N £ g 404| 6 [ss| 7 ]
[ Gz o ]
910
- 213 | 7
<|=
B =3 ]
: bz — 185 -
B 2| g| (Cl)sandy SILTY CLAY, trace gravel; ]
B E| mottled brown and grey, TILL; firm to 7 |ss|7 ® ]
L 5 2| very stiff _
i 183.96 184 >96 ]
L 5.64 ¥ -
B >96 ]
I + a
B 8 [ss|30 q ]
B (CL) sandy SILTY CLAY, trace gravel; 183 1
i brown, some oxidized fissures, some ] ]
B silt partings and pockets, TILL; hard to i
- 7 very stiff -
- v '.r -
= 5 / || 182 .
i v 181.68 © ]
[, T % Zoo] 9 |SS|24 N
B d: e} ]
[ b - ]
[ (CL-Cl) sandy SILTY CLAY, trace 4 | ]
L gravel; grey, some silt pockets, TILL; A -
- very stiff to stiff M 181 E
[ 1Y
— CONTINUED NEXT PAGE —

LDN_BHS_07 1668632.GPJ GLDR_LON.GDT 28/07/17 DATA INPUT: ZJB

DEPTH SCALE g& EGOIder LOGGED: SM

1:50 L7 Associates cHeckeD: AA.



dhoskings
Giuliani_Peter

ZBush
Text Box
(Golder Report No. 1668632-R01)


PROJECT: 1668632

LOCATION: REFER TO LOCATION PLAN

HAMMER TYPE: Auto Hammer

RECORD OF BOREHOLE BH-101

BORING DATE: July 11, 2017
DRILLING CONTRACTOR: Direct Environmental Drilling Inc.

SHEET 2 OF 2

DATUM: GEODETIC

LDN_BHS_07 1668632.GPJ GLDR_LON.GDT 28/07/17 DATA INPUT: ZJB

1:50

€:;

E Gold
~, Ass?)cifll{es

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o} SOIL PROFILE SAMPLES _ | RESISTANCE, BLOWS/0.3m k, cmis o INSTALLATION

< = <=z

3 g 9 v gl B 20 0 80 100 100 10t 10° zZc AND

T i < = GROUNDWATER

Eul o DESCRIPTION < |EEV-la (8 |F| Z [sHEArRsTRENGTH natv. + a- @ WATER CONTENT PERCENT EF OBSERVATIONS

& = S 2 | DEPTH % ﬁ = ] Cu, kPa remV.& U-O W a EE

u [ b 2 5 wp ——o%—jwi <<

2 = | (m) z
» 20 60 80 1020 30 40
- CONTINUED FROM PREVIOUS PAGE -
- _ (Golder Report No. 1668632-R01)
- 0 .
R V| 10| ss| 12 e} ]
B = 14" 180 ]
- ) © i
= . —
- x|o . ]
N &2 ]
- 10]8(9 M -
B 2| 2] (CL-Cl) sandy SILTY CLAY, trace Iy ]
R o [2] gravel; grey, some silt pockets, TILL; g4 111 ]
w|T " y ]
B = | a| very stiff to stiff ]
- Ol .
£
i =g >144| ]
B 5] || 179 b
L 11[ss| 9 ¢} 3
- | 178.32 b
K END OF BOREHOLE 11.28 ]
- 178 E
I ]
N _
L, _
. _
N _
-, _
. ]
. ]
DEPTH SCALE LOGGED: SM

CHECKED: p/d



dhoskings
Giuliani_Peter

ZBush
Text Box
(Golder Report No. 1668632-R01)


PROJECT: 1668632 RECORD OF BOREHOLE BH'102 SHEET 1 OF 2

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 11, 2017 DATUM: GEODETIC
DRILLING CONTRACTOR: Direct Environmental Drilling Inc.
HAMMER TYPE: Auto Hammer

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cm/s 20

0l & = 4 iz INSTALLATION

qu | w 9 o El E 20 40 60 80 19‘5 19‘5 19“‘ 19‘3 &5 AND

a w < =20

Eul o DESCRIPTION < |EEV-la (8 |F| Z [sHEArRsTRENGTH natv. + a- @ WATER CONTENT PERCENT EF ggggge%gﬁg

& = S g DEPTH % ﬁ % ] Cu, kPa remV.& U-O W 9( EE

[a} o g m |Z et Wp ——6&—— Wi 3

@ €n @ 20 40 60 80 10 20 30 40
(Golder Report No. 1668632-R01)
190
L, GROUND SURFACE 189.56 i
B FILL, gravel 0.05 p
[ 1 |as o) ]
[ || 189 ] ]
R Borehole dry during i
B 1 drilling on July 11, 2017. -
- 2 |ss| 10 o 3
[ - . 1 188 ]
FILL, gravelly sand, some silt; brown;
K comapct to very loose ]
B P v 3 |ss|13 O ]
I o
B 4 |ss|15| 4g7 (6] ]
I || i
B 186.28 o T
[ 3.28] 5 |ss| 2 ]
R o 4
B 186 ]
— = i
[ « || FILL, gravelly sand, some silt, some 6|ss|3 ]
B ui| =] coal, some wood; black; very loose to i
B § S| compact || i
-
I g2 = 185 ]
B zle i
Qe
B e i
B & 7 |ss| 20 (e] MH ]
I— S i
B 184.38 T
i 518 ]
- 8 |ss| 1] 18 o - i
—— H | -
- (ML-CL) sandy SILTY CLAY, trace 1 9 |ss|25 o B
B gravel; brown, some silt pockets and 183 ]
B partings; stiff to very stiff B || ]
I i
[ | jﬁ || 182 ]
B ) o i
[ 18;;; 10|ss |24 ]
Y P ’ [¢] o
N d B ]
B (CL-Cl) sandy SILTY CLAY, trace ] ]
B gravel; grey, some silt layers and ]
B pockets; very stiff to stiff ;H 181 ]
[ 4 ]
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PROJECT: 1668632 RECORD OF BOREHOLE BH'1 02 SHEET 2 OF 2

LOCATION: REFER TO LOCATION PLAN BORING DATE: July 11, 2017 DATUM: GEODETIC
DRILLING CONTRACTOR: Direct Environmental Drilling Inc.
HAMMER TYPE: Auto Hammer

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u 8 SOIL PROFILE SAMPLES _ | RESISTANCE, BLOWS/0.3m k, cmis I o) INSTALLATION
< = <=z
3 g 9 v gl B 20 40 60 8 100 100 10t 10° zZc AND
T 0 < =y GROUNDWATER
T C DESCRIPTION < |EEV-[a |8 |G| 2 [sHearsTRENGTH natv. + o- @ WATER CONTENT PERCENT Er ORSERVATIONS
&E S g DEPTH % ﬁ % ] Cu, kPa remV.& U-O W 9(%
u e ™ |2 g Wp ——H—— Wi <
@ = )
2 20 40 60 80 10 20 30 40
. - CONTINUED FROM PREVIOUS PAGE -~ (GO| der Report No. 1668632-R0 1)
p
4 11 |ss|13 [¢)
= || 180
o
x|® K
B
10|2|3] (cL-Cly sandy SILTY CLAY, trace
x | Q| gravel; grey, some silt layers and 4
w|T : . »
= | a| pockets; very stiff to stiff
HE
E
s
g 9 179
7~/‘
T 12[ss| 12 (¢]
" Jz 178.43
END OF BOREHOLE 11.13
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APPENDIX B

Ontario Ministry of Environment,
Conservation and Parks Well
Records



1 L7 21 No ___2708,
L TR [UH 1 713 1 bl LIS N | Rgg:i W L
Blev. |7 R |01 G1110] onTamo JaN 25 15

IRy
in 1213] | | The Well Drillers Act JA /
Basin ! | | , Department of Mines, Province of Ontario GEOLU AL RRANGH?

DEPARTIEHT GF}“NE‘:‘.

Water Well Record
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Pipe and Casing Record Pumping Test
Casing diameter(s). . ﬁ-/ I U oo Date......... ,r,g?‘.’.*’.*‘.’.”.?‘fe:". . A z"'. A K
Length(s) of casing(s)............. /. :,? .......... Static level.."........ 9 [«
Type of screen. .............. U Pumping level. . ........ .. ? ...............................
e B . )
Lengthofscreen............0 0 . ... ... ....... Pumping rate.............. 2-‘:? < f celd e
sttancefromtopofscreentoground]evel ............ Duration of test.....................
Is well a gravel-wall type?....... /Z 29 o S S Distance from cylinder or bowls to ground level. . £+ ;;)s,rgfﬁ}'ﬁ. ...
Water Record
Kind (fresh or mineral)....... %mﬁ'ﬁﬁ/fw’“ ................................ Depth(s) Kind of No. of Feet
Iy to Water Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.)...." S, I Horizon(s)
Appearance (clear, cloudy, coloured)................ 7 Ji > v/;f_zg/J // )/
For what purpose(s) is the water to be used?.......... ‘?’fﬂ"‘#i Nl J
L R R R R LR AERRERRE [ERETREES
How far is well from possible source of contamination?. ...... //‘...a?M':—.w; B
What is the source of contamination?. ................cuiiiininii .
Enclose a copy of any mineral analysis that has been made of water..............
Well Log 4
Overburden and Bedrock Record From To Location of Well
0 ft. RPN 1 2 In diagram below show distances of
g‘ T gy b Oyl / 9. well from road and lot line. In-
e ‘ / dicate north by arrpw. } @(/
Py - : / 5 2/“ E‘. i\
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ForM 5 . _ Sigftature of Licensee
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Water-Well Record it

County or Territorial District...

(day) (mofith)

Pipe and Casing Record Pumping Test
Casing diameter(s) ..... s..j ....................................................... Static level 3.?( .......... reseersesresenssensesessrenarsenne
Length(s) .ooeevereeecennen. /Zé ............................................. Pumping rate 4’”“‘6\ ....... e A
TYPE Of SCTEEIL ....eeerevveeirrrnirecrereesssnerisssrreessanseessessassssesossnssarsens Pumping level ..................... ‘5/ 5/ .......... eereeesnerissnsrranarensranise
Length of SCreem .......ccovrcirrvinresiinrecisenerssirenessesnnesssneressansesssnne Duration of test .......ciicicieeinreiincreccnneecreeesinesessseessassssanes

Well Log Water Record
Depth (s) Kind of water

From To at which No. of feet (fresh, salty,

ot 1t water(s) water rises or sulphur)

%‘W O&M 0« 2 é’ found

— flw olay [ 2 ¢ / 2 2
p. i A XA ETA 135 e 7
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Location of Well _

In diagram below show distances of well from
road and lot line. ’{rdicate north by arrow.

Licence Number.....£40.0F ...

I certify that the foregoing
statements of fact are true.

e/

Signature of Licensee

Form b
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Department of Mines

Water-Well Record

RECZIVED o a8 ﬂ

11165t ‘ 3

JUL

GEOLOGIGAL BRANGH
E5D4EPARTMENT GE MINES

Pipe and Casing Record

5

Casing diameter (8) ...covveiriimnvenisenziniesrosnspaceisivens

Length(s)
Type of screen
Length of screen

.............

..................................................................

.....

...............................................................

.............

Well Log Water Record
Depth(s) Kind of water
Overburden and Bedrock Record F::.m 'f: v?a,r;gi((g; gz;;:: :ies Z’; ((flfesilii);aﬁlg,
7 found
mg/ég/ /c,&w A o £
/ 2 41/&«4/ ,/ (( e %
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is the

For what purpose(s) ater to be used?

..........................................................................................

Is water clear or cloudy?......«&&5
Is well on upland, in valle
................. W%f o ts
Drilling firm
Address

....................................

Licence Number........ bty AN

I certify that the foregoing
statements of fact are true.

Signature of Licensee

Form §

....................................

....................................................................................

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
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