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Introduction

Background and Purpose of Report

The City of Windsor has been undertaking various studies that support their ongoing
efforts to establish a framework for the development of the Sandwich South Secondary
Plan Area. The City has retained Dillon Consulting Limited (Dillon) to complete a Sandwich
South Master Servicing Plan (SSMSP) in 2019. To supplement the Master Plan, a detailed
reviewed of the municipal servicing has been completed and detailed in this Municipal
Servicing Functional Design Report.

This report is expected to serve as a guideline for the City, regulatory agencies, land
owners and developers to facilitate the orderly servicing of this area. The SSMSP is a
Master Plan Types 1 and 2, which is following the Municipal Class Environmental
Assessment (MCEA) process, and is intended to satisfy Schedule B requirements for
identified projects. Refer to the main SSMSP document for more information regarding
the evaluation of alternatives and determination of preferred servicing strategies.

This report outlines the functional design for the following municipal infrastructure
required to service the development within the SSMSP Area:

e Trunk sanitary sewers including the assessment of available treatment plant
capacity;

e Trunk storm sewers;

e Stormwater management (SWM) facilities including consideration for the Little
River floodplain;

e Stormwater pumping stations;

e Qverland drainage, minimum development elevations and site grading;

e Watermain Distribution Network; and

e Internal Collector Road Network.

The design criteria and functional design details developed for the preferred solutions are
included herein including budgetary project cost estimates and implementation
recommendations. This report is intended as an appendix to the SSMSP and shall be

reviewed in conjunction with the following reports:

Sandwich South Master Servicing Plan L %
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e Stormwater Management Technical Report (Appendix D)
e Transportation Analysis (Appendix E)

e Natural Environment Report (Appendix B); and

e Sandwich South Master Servicing Plan (Covering Report)

Study Area

The study area is approximately 2,540 hectares (ha) in area and generally lies south of the
EC Row Expressway, extending southerly to the City’s boundary just south of Highway
401, westerly to Walker Road and extending easterly to the City’s boundary. Figure 1.0
illustrates the overview map of the study area including the proposed land use within the
study area.

The functional design will focus on the two secondary plan areas identified in Figure 1.0.
The areas are identified as the East Pelton Secondary Plan Area and the County Road 42
(CR42) Secondary Plan Area, which are 400 ha and 200 ha in area, respectively. These two
areas have associated secondary plans that establish the land use and development
density that can be accommodated in those areas. This report will highlight how that
information is used to design municipal infrastructure for these two areas.

In addition to the two secondary plan areas, additional assessment was completed for the
area in the vicinity of the proposed Lauzon Parkway and CR42 intersection. The
improvements required at this intersection is the first phase of the greater plan for the
widening and realignment of Lauzon Parkway and CR42 which were recommended
through the Lauzon Parkway Environmental Assessment completed in 2014.

In 2022, it was announced that an automotive battery manufacturing facility would be
constructed within the Employment designed lands located south of E.C Row, west of
Banwell Road and north of the Canadian Pacific Railway (CPR) right of way. This functional
design report does not provide recommendations for the development of this site,
however as development proceeds with that property, the developer shall confirm that
development meets the requirements of the City of Windsor and that due diligence
studies be complete to confirm that the development does not have a negative impact to
downstream areas. In addition, road network, sanitary sewer system and drainage
improvements required to support this development should be identified and

implemented.
Sandwich South Master Servicing Plan L m%
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Reference Reports

The design criteria and assumptions outlined herein have been developed through a
review of City of Windsor and regional/provincial design guidelines along with completed
and ongoing studies and secondary plans for the Sandwich South project area. Documents
reviewed and referenced include the following:

e City of Windsor Development Manual (2015);

e Upper Little River Watershed Master Drainage and Stormwater Management Plan
(Stantec Consulting Limited) (Stantec, Draft 2017, ongoing);

e Secondary Plans:

o East Pelton Planning Area (2013);
o County Road 42 Planning Area (2018);

e Growth Management Study (Hemson Consulting Ltd., ongoing);

e WUC Water System Master Plan 2019 Update (2020);

e Windsor Sewer and Coastal Flood Protection Master Plan (Dillon, 2020);

e Design Guidelines for Sewage Works (MECP, 2008);

e Draft Design Criteria for Sanitary Sewers, Storm Sewers and Forcemains for
Alterations Authorized under Environmental Compliance Approval (MECP, 2019);

e Windsor/Essex Region Stormwater Management Standards Manual (ERCA, 2018);

e Sanitary Sewer Servicing Study for Lands Annexed from the Town of Tecumseh
Schedule “B” Class Environmental Assessment (Stantec, 2006) and Addendum
(Stantec, 2014) (SSSEA);

e Little River Regulatory Floodplain Mapping (Dillon, Draft 2022);

e Little River Watershed Flood Line Mapping Hydraulic Report (Dillon, Draft 2022);

e Little River Watershed Flood Line Mapping Hydrologic Report (Dillon, Draft 2022);

e Sandwich South Master Servicing Plan Transportation Network Analysis (Dillon,
Ongoing);

e Walk Wheel Windsor Active Transportation Plan; and

e 7% Concession Drain Realignment, Drainage Report (Dillon, Ongoing).

Sandwich South Master Servicing Plan L ,,%
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Existing Conditions

The following sections summarize the existing conditions and infrastructure within the
Study Area that were considered as part of the identification and evaluation of
alternatives (refer to Figure 2-0).

Existing Site Conditions

Land Use

Lands within the study area are primarily agricultural lands with small areas developed
for residential and commercial uses. The Windsor Airport Land is located at the north-
west of the study area and includes a solar power energy farm along the northeast
quadrant.

Figure 2-0 Sandwich South Area Existing Conditions

Various natural environment areas existing which are further defined in the Natural
Heritage Characterization Report included in Appendix B of the SSMSP.

Topography

2.1.2

In general, the topography is relatively flat within the Little River Watershed. The
topography within the Study Area is relatively higher than downstream areas in the
watershed, which was confirmed by analyzing existing digital elevation models, LiDAR
survey completed in 2017, and spot elevations from the City Sewer Atlas. Supplementary
survey of the existing drains was completed and used to develop the topographic surface.
A topographical map showing the existing conditions is shown in Figure 2-1.

Soil Condition

General soils information for the City was determined by reviewing the Ontario Ministry
of Agriculture, Food and Rural Affairs (OMAFRA) soil distributions map and the
geotechnical report that was completed for the project: Preliminary Geotechnical
Assessment, Sandwich South Lands (Golder, 2020) (Appendix F-1). The existing soil
conditions within the study area consists of fill or organic surficial soils overlying an
extensive deposit of silty clay/clayey silt. In areas of previous development and
construction activity, the soils consist of a fill of varying composition (silt, sand, clay,

Sandwich South Master Servicing Plan
Municipal Servicing Functional Design Report
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organics, deleterious materials, etc.) placed over topsoil in some areas, and of variable
depth.

Based on the available historical and existing site information, the report details the
recommendations for roadway, sewer, and stormwater management facility installations.
These recommendations should be reviewed as part of the detailed design process to
refine the functional design solutions.

The information and recommendations provided were sufficient to complete the
functional design but are not recommended to be used for detailed design. A site-specific
detailed geotechnical investigation and testing should be completed for all recommended
solutions during detailed design phase to confirm the findings from the Preliminary
Geotechnical Assessment.

2.2 Existing Servicing

2.2.1 Drainage and Storm Sewers
The study area is serviced via municipal and roadside drains that provide overland
drainage for agricultural lands including connection for field drainage tiles.
All drains generally drain east and north along the existing topography and discharge to
the Little River Drain. Greater detail on the existing drainage conditions are referenced
within this Master Plan’s Stormwater Management Technical Report (Draft 2022)
(Appendix D) and the Little River Regulatory Flood Line Hydrological and Hydraulic
Reports (Dillon, Draft 2022).
There are currently no existing trunk storm sewers servicing the study area, however
there are culverts for the enclosed ditches along Joy Road and Baseline Road within the
study area.
A summary of changes to the existing drains proposed to facilitate the first phases of
development area detailed in Section 5.1.3 below.

2.2.2 Sanitary Sewers

The sanitary sewer system conveys domestic sewage via local service connections from
residential, commercial, industrial, institutional and other land uses to a wastewater

\ treatment plant where it is filtered, treated and discharged. Sewage from this area is

Sandwich South Master Servicing Plan L ,,%
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directed to the Little River Pollution Control Plant (LRPCP) and the Lou Romano Water
Reclamation Plant (LRWRP).

The southwest area of the study (68 ha) area is serviced via a 450 mm dia. sanitary sewer
which directs sanitary flow to the City’s sewer system at Walker Road. This sewer provides
outlet for Southwest Detention Centre and surrounding areas. There is an existing 300mm
and 450mm diameter sewer running west of 8th Concession Road and connecting to
sewers along Walker Road. This area is part of the LRWRP drainage area.

The remaining 1,933 ha is part of the LRPCP sewage contribution area. A detailed sanitary
sewage plan (SSSEA, Stantec, 2006, Addendum 2014) referenced in Section 1.3 above,
was prepared by Stantec Consulting Ltd. This study provides the framework for the
sanitary servicing of the Lands Annexed from the Town of Tecumseh which primarily
consists of the Sandwich South study area. The study provides recommendations for the
implementation of trunk sanitary sewers that will provide an outlet for the developable
area within Sandwich South as well as the southern portion of the Town of Tecumseh
(Oldcastle).

Portions of the SSSEA trunk sanitary storm system have been constructed including:

e 900mm dia. and 975mm dia. trunk sewers on 8" Concession Road from CR42 to
Highway 401;

e 1200mm and 1350mm dia. trunk sewers on CR42, from 8" Concession Road to
Lauzon Parkway;

e 1650mm dia. trunk sewers on Lauzon Parkway;

e 1650mm dia. trunk sewer running east along the Canadian Pacific Rail (CPR) track;
and

e 1650mm and 2100mm diameter trunk sewer running north on Banwell Road.

Eventually effluent discharges to the LRPCP. Details on the existing LRPCP treatment
capacity and annual average daily flow can be found in Section 4.1.5 below and Appendix
F- 2.

The existing sanitary trunk infrastructure is detailed on Figure 4-0.

Sandwich South Master Servicing Plan L m%
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Water Distribution & Servicing

2.2.4

The City’s potable water supply system is serviced by the ENWIN Water (formerly Windsor
Utilities Commission (WUC)). There are existing watermains along the major roads within
the study area including 8", 9™ and 10" Concession Roads that range in size from 150 mm
dia. to 200 mm dia. that connect to an existing trunk watermain located along CR 42 which
connects to the Provincial Road waterman. Refer to the Water Distribution Network
(Figure 7-0) detailing the existing and proposed watermain infrastructure.

Road Network

Table 1 describes the existing City of Windsor roads in the study area.

Table 1 Summary of Existing Roads

Road Name Class Posted Speed Lanes Active .
(km/hr) Transportation
EC Row Expressway 100 4 Not Applicable
Expressway
(CR22)
Lauzon Parkway | Class 1 Arterial 70 2 None
Walker Road Class 2 Arterial 60 5 Sidewalks both
sides
Provincial Road | Class 2 Arterial 60 2/4* None
County Road 42 | Class 2 Arterial 50 2 None
Baseline Road Class 2 Arterial 50 2 None
9t Concession | Class 2 Arterial 60 2 None
10t Class 2 Arterial 60 2 None
Concession/
County Road 17
Banwell Road Class 2 Arterial 60 2 None
7" Concession Class 1 50 2 None
Collector
8™ Concession Class 1 60/40** 2 None
Collector
Joy Road Local 40 2 None
Ray Road Local 40 2 None
Service Road B Local 40 2 None

* 2 lanes west of Walker Road; 4 lanes between Walker Road and Highway 401

\_ **60 km/hr between CR42-Baseline Road; 40km/hr south of Baseline Road

Sandwich South Master Servicing Plan
Municipal Servicing Functional Design Report
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Proposed Conditions

The Sandwich South area is expected to be required to service future growth of the City
of Windsor. Planning details related to the proposed development land uses and other
development guidelines are included in the Secondary Plans associated for this area. For
areas outside of the two established secondary plans, land use boundaries were based on
previous draft Sandwich South area studies as well as the City’s Official Plan. Proposed
population densities used to estimate servicing demands were based on a combination
of recommendations of the Secondary Plan studies.

As development proposals are submitted for this area, developers shall demonstrate that
the proposed built form, land use and population will not exceed the sanitary system
capacity allocation. Sewage generation allocation is based on the proposed land use and
population densities provided in Table F3.1 in Appendix F-3. This report notes where
additional flexibility in changes to the proposed development and conversely where
infrastructure could be constrained should these guidelines not be adhered to.

Sections 4.0 to 7.0 below will further describe assumptions and criteria used to develop
the municipal servicing plan for each type of infrastructure as well as how previously
completed studies were used.

The findings noted below assume an ultimate scenario in which all development areas are
fully build out. Notes regarding staging will be included below.

N

Sandwich South Master Servicing Plan
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Sanitary Servicing

Design Criteria

The following is intended to provide recommendations for trunk sanitary sewer design
criteria to be included within the SSMSP. For the purpose of the SSMSP, trunk sanitary
sewers are defined as those that are 375 mm in diameter or greater. The functional design
and associated costs estimates for this study will be provided for trunk sanitary sewers
only. The sanitary trunk system sewer design sheet can be found in Appendix F-3 along
with a plan showing the sanitary drainage areas (Figure F-3-1) and associated sanitary
population projection estimates (Table F3-1). Comparisons and assumptions on the
design criteria is provided in the Servicing Criteria and Assumptions Memo, appended to
this report in Appendix F-5.

Sanitary Sewer Generation Rate

4.1.2

A sewage generation of 363 L/Cap/day was used for sanitary sewage design within the
Sandwich South Project area; this rate aligns with the current City of Windsor
Development Manual (2015) standard of 0.0042 L/Cap/s, it also aligns with the rate used
in the SSSEA design (2014).

Peaking Factor

4.1.3

The Harmon Formula was used for the peaking factor within the Sandwich South project
area due to the estimated design population of 82,000 (both LRPCP and LRWRP drainage
areas) and the potential impacts a higher design flow could have on the existing Sandwich
South trunk sanitary sewers.

Sanitary Design Population Densities

Sanitary design population densities outlined within the City’s Development Manual
(2015) were compared with the East Pelton and CR42 Secondary Plans. The secondary
plans generally propose increased residential density for both medium and low-density
land uses, when compared with the 50 persons per hectare outlined within the current
Development Manual. The secondary plans were used to create specific design densities

based on the land use and allowable densities found within the respective secondary
\_ plans. Hemson, on behalf of the City of Windsor, completed a Development Charge

Sandwich South Master Servicing Plan
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4.0 Sanitary Servicing 10
Background Study, dated November 5, 2020 that outlines the proposed population
growth within the Sandwich South Area. The population growth criteria were used to
estimate the total population and corresponding sewage generation rates.

Table 4-1 below outlines the proposed residential population densities for the Sandwich
South area. The assumptions used to determine these densities are as follows:

e Single Family Dwelling: 3.83 Persons Per Unit (PPU)
e Row Housing/Semi-Detached Dwellings: 2.33 PPU
e Apartments: 1.66 PPU

The blended density of 50 ppl/ha is proposed for the areas outside of the two Secondary
Plan Areas, as planning studies supporting the framework for development of those areas
have not been completed. The City shall confirm the most appropriate density that is
expected for these areas after the future planning studies have been completed.

Table 4-1: Proposed Residential Population Densities

Land Use East Pelton \ County Road 42 \ Other
Low Density Residential 36ppl/ha 75ppl/ha -
Medium Density Residential 80ppl/ha 106ppl/ha -
Mixed Use 92ppl/ha 112ppl/ha -
Future Urban - -- 50ppl/ha

Table 4-2 outlines the proposed Commercial and Industrial population densities. The
densities are based on the current City Development Manual.

Table 4-2: Proposed Commercial/Industrial Population Densities

Land Use East Pelton \ County Road 42 Other
Commercial 74 ppl/ha 74 ppl/ha -
Business Park Type | -- 68 ppl/ha --
Business Park Type I -- 74 ppl/ha --
Future Employment -- -- 68 ppl/ha

Institutional/other population densities were developed using MECP guidelines and the
City of Windsor Development Manual. Equivalent population densities for Major
\Institutional and Private Recreation land uses are based on per bed or per site sewage

Sandwich South Master Servicing Plan L u%
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generation rates outlined within the MECP Sewer Design Guidelines (2008) and the total
site area. Minor Institutional density has been taken from the City’s Development
Manual. A summary of Institutional/Other population densities is outlined within Table
4-3 below.

Table 4-3: Proposed Institutional/Other Population Densities

Land Use East Pelton \ County Road 42
Major Institutional Correctional Facility Hospital
30 ppl/ha (equivalent) 76 ppl/ha (equivalent)
Minor Institutional Church h
22 ppl/ha
Private Recreation Windsor Campground --
78 ppl/ha

Assumptions used to generate equivalent institutional/other population densities are
listed below:

e Major Institutional (South West Detention Centre)
o 315 beds
o 12.17 hassite
o 363 L/bed/day
e Major Institutional (Hospital)
o 669 beds (full buildout)- Windsor Regional Hospital Stage 1 Proposal
Submission Part B, June 2015
o 24.25 hasite
o 1000 L/bed/day (MECP)
e Private Recreation (Windsor Campground)
o 208 sites (184 serviced)
o 5.4 hasite
o 735 L/site/day (MECP composite rate)

Based on these population densities the total population estimated within each
drainage areas are listed in Table F3-1 Sanitary Population Estimates Summary.

Sandwich South Master Servicing Plan L u%
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Extraneous Flow Allowances

Extraneous flow allowances represent the dry weather ground water infiltration rate that
could be expected over the life cycle of the proposed sanitary sewer. The extraneous flow
rate for newly constructed systems should be minimized and shall not exceed the
acceptable range recommended in the MECP guidelines.

Based on a review of the infiltration rates, it is recommended that the extraneous flow
allowance of 0.156 L/s/ha be used for sanitary design within the SSMSP area. This
recommended value is within the new MECP guidelines range, however is greater than
that assumed in the SSSEA.

The sanitary sewer system design was completed based on a dry weather population
generation rate and does not consider design under wet weather conditions. Proposed
sewers constructed within the study area shall not result in exceedances to the
extraneous flow.

For the Windsor Sewer and Coastal Flood Protection Master Plan (2020) (WSMP), a wet
weather flow allowance from the Sandwich South development area of 1.0 L/s/Ha was
allocated under ultimate conditions. The development of that value is outlined in the
WSMP, Technical Volume 2 Report (2020). That value is not intended to be the basis for
sewer design as an extraneous flow allowance, but was used to represent a wet weather
inflow and infiltration allowance to evaluate flood risk areas downstream within existing
developed areas within the City. The sanitary sewer design is based on a ‘dry weather’
condition whereby extraneous flow allowances were accounted of 0.156 L/s/ha is
allocated, building upon the SSSEA (2014).

Management of wet weather inflow and infiltration shall be managed for all new systems.
Proposed sewers constructed within the study area shall not result in exceedances to the
extraneous flow allowances listed above and the City shall implement construction
inspection, (both during construction of municipal infrastructure and construction of
private systems), compliance enforcement, flow monitoring, and maintenance
throughout the lifecycle of the system. See Section 4.1.6 for recommendations regarding
monitoring and enforcing sanitary infiltration management allowances.
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Design Flow

The peak design flow was reviewed for both the Little River Pollution Control Plant
(LRPCP) and the Lou Romano Water Reclamation Plant (LRWRP) drainage areas based on
the design criteria and assumptions listed previously. A summary of the Sandwich South
design sanitary flow is outlined below. The total populations were determined using the
population densities provided above along with the following parameters:

Little River Pollution Control Plant

The information below was generated by this sanitary sewer analysis, which is
included in more detail in Appendix F-3.

e Total Sanitary Design Population: 79,312

e Sanitary Drainage Area: 1,998 ha

e SSMSP Peak Design Flow: 2,313 L/s

e Flows assumed from the Town of Tecumseh Inlets:
o 325 L/s Oldcastle (Tecumseh) (8" Concession trunk sewer)
o 983 L/s Tecumseh Hamlet (CR22/Banwell trunk sewer)

e Annexed Lands Sanitary EA (SSSEA) Peak Design Flow: 2,441 L/s

e Capacity of Downstream Sewer (ID 269393): 2,629 L/s

Lou Romano Water Reclamation Plant

e Total Sanitary Design Population: 3,081
e Sanitary Drainage Area: 68 ha
e Peak Design Flow: 57 L/s

Based on the above, the downstream sanitary trunk sewer facilities will have capacity to
accommodate the full build out of the study area based on the established land use plan
and listed population densities.

In review of the sewer capacity of the existing downstream 1650 mm dia. trunk sanitary
sewer system, under ultimate full build out conditions, the sewer capacity ranges from
79% to 88% pipe capacity based on this sewer design. It is recommended that as the City
approaches full build out of the study area, the flows contributing to this sewer are
monitored to confirm that dry weather sanitary sewer generation is consistent with the

\_estimated findings of this assessment.
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4.1.6 Additional Sanitary Servicing Recommendations
The following additional recommendations have been proposed for inclusion within the
SSMSP:

e All new manholes shall be watertight and wrapped in waterproof membrane if
installed below the seasonally high groundwater table (proposed MECP design
criteria).

e Sanitary flows for all new development should be monitored pre (if applicable) and
post construction.

o The City shall stipulate maximum extraneous flow allowances in
development agreements to ensure sewers do not exceed infiltration
allowances during a minimum 2-year maintenance period after
construction.

o A maximum allowable infiltration rate of 0.008 L/s/Ha after the end of this
maintenance period (5% of the 0.156 L/s/Ha noted in Section 4.1.4).

e Sampling manholes for all larger developments (including residential areas) and
manholes at the downstream end of all new development shall be installed and
sized to accommodate monitoring equipment.

e Sewage Ejectors to be required for all new homes or buildings with basements.

e Building Management:

o Home management practices- prohibit window wells and roof drain
connections, enforce proper lot grading; and

o Inspection/testing of private drain connection (through permitting process).

4.2 Sanitary Sewer Functional Design Solutions

The functional design of the SSMSP trunk sanitary sewer system is illustrated in Figure 4-
0. The proposed sanitary sewer drainage areas are illustrated in Appendix F-3, along with
the detailed sanitary sewer functional design sheets.

The proposed sanitary sewers range in size from 375 mm dia. to 825 mm dia. Sewer invert
elevations and gradients were designed to ensure proper drainage of the entire SSMSP.
The profile of the proposed sanitary sewer system is dictated by the available sanitary
sewer outlet elevations, conflicts with other municipal infrastructure, and the proposed

site grading. It should be noted that while conflicts between the sanitary and storm
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sewers were assessed, a re-evaluation of these conflicts should be performed for any
proposed changes to the sewer alignments and/or invert elevations.

Critical sanitary trunk sewer inverts required to mitigate conflicts with other
infrastructure is included. Two areas where the elevation of the proposed sanitary sewer
is critical to provide a functional connection includes the following:

e CR42 — The proposed trunk storm sewers along CR42 have been set to a depth
necessary to provide gravity connections to properties within the associated
drainage area. The storm sewer system has been designed to avoid conflict with
the existing sanitary trunk sewers, however any sanitary sewer or private drain
connection crossings over the CR42 trunk storm sewers must consider the depth
of the storm trunk sewer and sewer conflicts shall be avoided.

e Southwestern Ontario South West Detention Centre (8th Concession Road) -
Currently the existing sanitary connection for the facility is serviced through the
rear (west side of the property). To accommodate the trunk storm sewer required
to service the extension of Road C and discharge to Pond P2 the sanitary sewer
may need to be re-constructed to avoid conflict. Details are included in Figure 4-0
and Appendix F-3.

Little River Pollution Control Plant Treatment Capacity

A high-level review of the available treatment capacity at the LRPCP was performed to
determine whether the existing plant can accommodate the full development of the
study area. Through the assessment, it was determined that the LRPCP does not have
sufficient available capacity to accommodate all planned future development within the
Sandwich South area, in addition to existing flows and commitments to the Town of
Tecumseh. The total plant expansion capacity will be confirmed during a future Schedule
C LRPCP Expansion project. The approximate population that could be accommodated
within the system is estimated to be equivalent to 57% of the total estimated population
within the East Pelton Secondary Plan Area and 15% of the total estimated population CR
42 Secondary Plan Area.

The assessment was based solely on population generated sewage rates and averaged
daily flows measured at the LRPCP. The assessment does not include considerations for

the management of peak flow rates or wet weather (extraneous flow) conditions.
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Considerations for influent quality was also not included but should be evaluated as part
of future studies.

It is recommended that as part of the future LRPCP plant expansion Schedule C
Environmental Assessment, that the total capacity of the treatment plant consider
measure to manage wet weather inflows.

Detailed information on the capacity assessment of the LRPCP including methodology and
assumptions is provided in Appendix F-2.
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Stormwater Servicing

Stormwater collection and management systems generally consist of a network of open
drains, storm sewers, pumping stations, overland flood routes and stormwater
management (SWM) facilities. The proposed storm trunk sewer drainage, drains and
SWM facilities have been incorporated as part of this Functional Servicing Report, and
described in further detail below. The SWM facilities proposed for the two secondary plan
areas as shown in Figure 5.0 and the layout of the proposed storm trunk sewers can be
found in Figures 5.1, 5.2 and 5.3 for the East Pelton, CR42 and Lauzon Parkway/Airport
areas.

It should be noted that the functional design of the storm sewer network was based on
the rational method and as development proceeds into the detailed design stage the City
will require a dual drainage model be developed to verify the proposed storm sewer
trunks and overland flow rated are adequate per the level of service criteria included
herein.

Trunk Storm Sewer

5.1.1

To convey stormwater to the proposed SWM ponds a network of trunk storm sewers has
been functionally designed. This study has focused on the design of the trunk sewer
infrastructure required to service the established drainage areas. The following sections
describe the criteria and assumptions used to functionally design the trunk sewers.

Design Criteria

The City of Windsor has adopted the 2018 Windsor/Essex Region Stormwater
Management Standards Manual (WERSWM) as the governing stormwater design
guidelines for both major and minor system stormwater design. As such, the design
criteria outlined in the WERSWM will be adopted as the basis for the design and
implementation of the SSMSP. Level of service for the trunk sewer storm system shall be
assessed based on a depth of the minor system Hydraulic Grade Line (HGL) as it relates to
the proposed finished ground elevation. The HGL shall be lower than 0.30 m below the
finished ground elevation. The HGL is a function of the sewer inflows from the

developable lands with consideration of tailwater conditions acting against the system
\_ from the proposed SWM ponds. Under a free flow outlet design, storm trunk sewers are
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to be designed to convey all flows through the designed pipe based on the proposed level
of service event. Additionally, velocities and cover requirements have been specified
which are consistent within the City of Windsor Development Manual (2015). The design
criteria for trunk storm sewer infrastructure is summarized within Table 5-1 below.

Per the design criteria in the City’s Development Manual, a 1:5 year return period is used
to size the proposed storm sewers. Through public consultation, including feedback
obtained by the project’s Stakeholder Advisory Committee, local surface flooding has
been a noted issue in existing areas of the City due to local topography, sewer capacity
constraints and frequency of major storm events. Considering these factors, there is
opportunity to implement a more resilient drainage system which is imperative to
mitigate future risks associated with Climate Change and provide an enhanced level of
service. A cost comparison was completed by comparing the trunk sewer costs under a
1:5 year level of service versus a 1:10 year level of service, to evaluate the increased costs
associated the higher level of service. The overall cost difference between the return
periods was approximately a $2M increase (15%) for the 1:10 year return period for all
proposed trunk storm sewers required to service the CR42 and East Pelton SPAs. The
project team also compared the storm sewer design criteria used in other Ontario
Municipalities which showed that, as of 2021, both the City of Brampton and City of
Mississauga require a 1:10 level of service for local storm sewers.

Based on this comparison, the incremental increase in total project costs would be
warranted based on the additional system resilience; therefore, the trunk storm sewer
design will be based on a 1:10 year return period level of service. Local storm sewers
required upstream of the identified trunks are proposed to be designed to a 1:5 year
return period.

Table 5-1: Proposed Storm Trunk Sewer Design Criteria

Parameter Design Criteria
Trunk Sewers - Return Period 1:10 Year
Local Sewers - Return Period 1:5 Year
Storm Sewer Design Rational Method
Hydraulic Storm Sewer Sizing Manning’s Equation
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Parameter

Design Criteria

Manning’s Roughness Coefficient ‘n’

0.013

IDF Rainfall Data

Windsor Airport (Station No
6139525)

Initial Time of Inlet (T)) 20 Minutes?
Minimum Velocity 0.76 m/s
Maximum Velocity 3.0m/s
Minimum Pipe Cover 1.0m

Trunk Sewer Diameter?

1050 mm or Greater

Note 1: For the purposes of this SSMSP, functional design and cost estimates will be provided
for trunk infrastructure only. This includes storm sewers 1050 mm in diameter or greater.

Note 2: Inlet time was based on Table 3.2.2.6 of the WERSWM, where the average proposed

impervious values, greenfield nature of this area, and the scale of this design was considered

in selecting a 20 min Inlet Time.
In order to quantify stormwater flows using the rational method, proposed runoff
coefficients for the various land uses within the Sandwich South project area were
established (Table 5-2). These coefficients align with those found within the WERSWM.
Weighted runoff coefficients were determined based on the established land use plan
(Hemson, 2018).

Table 5-2: Proposed Runoff Coefficients and Impervious Values

Runoff Impervious
Proposed Land Use Coefficient* (%)*

Open Space, Stormwater Corridors, Natural 0.20 0
Environment Areas

Residential — Single Family 0.60 60
Residential — Single Family (lot size 500 m? or less) 0.70 70
Residential — Semi-Detached 0.70 70
Residential — Townhouse/Row Housing 0.80 80
Industrial/Commercial 0.90 90

*Values from Windsor/Essex Region Stormwater Management Standards Manual (2018)

Upon detailed design, developers shall confirm that based on the proposed building and
road layout that percent runoff is similar to those included in Table 5-2.

N
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Storm Sewer

The proposed storm sewers for the SSMSP were designed based on the current City and
Provincial standards described in Table 5-1 and Table 5-2, along with generally accepted
engineering principles. The SSMSP storm sewer design sheets as well as more detailed
storm trunk sewer layouts, drainage area information and pipe junction naming are
included in Appendix F-4 for reference. Storm sewer designs were completed using the
rational method based the criteria listed above and the static 1:10 year return period HGL
data for each SWM pond. The development of the pond design and associated HGL
information is further expanded on in Section 5.2.

The proposed SSMSP storm sewer systems for the East Pelton and CR42 SPAs are shown
in Figures 5-1 to 5-3. The trunk storm sewer alignment was developed based on the
proposed roadway network at the time of this Study. The storm sewer invert elevations
are based on the proposed site grading, as well as the design normal water level of the
proposed SWM ponds. Both the road network and the storm sewer alignment may be
subject to change during the detail design if an updated roadway layout is proposed and
approved by the City or if conflicts arise during the detail design with other services in
which the storm trunk sewer design needs to be modified. During the 1:10 year storm,
the HGL elevation is greater than 0.30 m below the finished ground elevations, therefore
no ponding is expected. For storms greater than 1:10 years, the roadways will be used to
store and convey overland flows to appropriate drainage outlets.

The road network will be designed to encourage storage of stormwater on roadway
pavements for storm frequencies greater than 1:5 year. The maximum allowable
roadway ponding depth permitted will be 0.30 m for a 1:100 year return period.
Provisions for a minimum of one dry lane shall be provided for all arterial and collector
roadways shall be accommodated, wherever possible. Maximum road ponding and dry
lane access requirements shall be confirmed at the detailed design stage.

All stored flows will be conveyed by the storm sewer system to the stormwater facility
which has been designed to receive these flows. Flows resulting from storm events
greater than the 1:100 year and unable to be stored within the municipal right-of-way will
be directed to the overland flow routes to the downstream SWM ponds. Section 6.0
provides more details on overland flow routes and flood level protection. As part of the
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detailed design and site-specific SWM studies, developers will be required to provide
grading plans and surface storage calculations that support these requirements.

New and Improved Drains

The SWM analysis, detailed in Appendix D — Stormwater Management Technical Report,
evaluated the capacity of the municipal drains under existing, initial build-out, and
ultimate build out scenarios. The sections below detail the findings and recommendations
of drainage improvements to implement this comprehensive plan.

It should be noted that the findings of the SWM Study have incorporated the allowable
release rates identified for each pond and associated storm pumping stations.

As development proceeds, developers must consider existing drainage patterns and farm
tile system locations. Where required, tiles shall be capped and/or intercepted with a
header pipe and directed to the appropriate outlet. This should be done as part of each
expansion to development.

As drainage improvements are implemented, considerations for providing flood proofing
along the drains edges to mitigate flood risks shall be considered based on the regulatory
flood levels. Flood proofing shall be comprised of raised earth berms that exceed
regulatory flood mapping elevations and also prevent overland flows from the proposed
development areas and roadways from entering the drains.

It should be noted that drainage improvements described in Section 10 below, are
recommended to accommodate the initial and ultimate condition stages of build out. As
development occurs within the SSMSP area, an evaluation of the drainage system
conditions will need to be undertaken to confirm that the proposed improvements will
not have impacts to upstream or downstream areas. As SWM ponds are implemented
and new pumped outlets to the municipal drain system are put in place, incremental
reductions in drain flows should be realized due to the added control of runoff from those
areas as recommended in the ULRMP. To accommodate road improvements and
subdivision construction, there will be a need to implement the recommendations listed
herein such as the 7™ Concession Drain Realighment (East-West Arterial Drain). The
timing of this improvement will be largely depending on the level of development. Upon

implementing drain improvements, the size and location of those drains shall be
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confirmed using the area wide model. Drainage improvements recommend below note
the estimated timeframe for which these improvements will be implemented.

6" Concession Drain

Relocation and enhancement of the 6th Concession Drain, directly south of Baseline Road,
from 7t" Concession Road to the Little River Drain, is recommended under initial buildout
conditions. These improvements are aimed to improve safety due to current steep side
slopes and the drains in close proximity to the roadway and private property. The
Municipal Drain is proposed to be re-established to a flat bottom ditch and realigned
further south within the East Pelton and CR42 SPA initial buildout area SWM corridor. The
following design details for the drain are therefore recommended through the 6%
Concession Drain from 7™ Concession Road to the Little River Drain outlet:

e Flat bottom ditch with a bottom width of 0.30 m;
e 5:1side slopes; and

e Longitudinal slope to be brought back to the original design of 0.16%
(Consulting Engineers 1969 Survey Engineers Report).

Based on the findings of the Appendix D — Stormwater Management Technical Report,
under existing conditions, the governing 1:100 year water levels in the drain are shown
to exceed existing bank elevations at the following locations:

e 0.10 mto 0.20 m from 7th Concession Road to the existing confluence with the
7th Concession Drain;

e 0.20mto 0.30 m from the existing confluence with the 7th Concession Drain to
8th Concession Road; and

e 0.10 m from 8th Concession Road to 9th Concession Road.

During detail design of the realignment, it is recommended that the future enhancements
to the drain consider minimum drain bank elevations to above the 1:100 year levels.

The design of the 6" Concession Drain, including the necessary bank improvements are
sized to accommodate existing, initial buildout and ultimate buildout conditions without
posing any adverse flooding on existing adjacent properties or downstream areas. The
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bank improvements are expected to also act as a flood barrier for adjacent future
development.

Through consultation with property owners along Baseline Road between 7" and 8%
Concession Road, localized low areas experience ponding during major wet weather
events. During future road reconstruction, the local storm sewer servicing the existing
residential areas shall be evaluated to mitigate local flooding issues.

Cross sections of the re-alignment of the 6™ Concession Drain is illustrated in Figures 5-
4-1A and B, Figures 5-4-3 A, B and C.

7th Concession Re-Alignment - East-West Arterial Road Drain

A future East-West (E-W) Arterial Road is to be constructed, connecting Walker Road,
along the western boundary of the SSMSP, with the future Lauzon Parkway extension and
extending further east to connect with 10™" Concession Road/County Road 17 at the
SSMSP eastern city limits. This E-W Arterial Road alighment was established as part of the
Lauzon Parkway Improvements Class EA ESR (MRC, 2014) which consisted of a 2-lane
cross section with provisions for an ultimate 4-lane cross section.

To accommodate future development within the SSMSP area and redirect existing
drainage outside of the initial buildout areas, a new E-W Arterial Municipal Drain is
proposed. This drain is also necessary to provide a storm outlet for all areas south of the
E-W Arterial Roadway, including the E-W Arterial Roadway. Drainage will be controlled
via SWM facilities south of the E-W Arterial Roadway. These ponds will have pumped
outlets directly to the E-W Arterial Drain.

The drain is proposed to be constructed as follows:

e West Alignment along the north side of the E-W Arterial Road from the 7th
Concession Drain to the Little River Drain; and

e East Alignment along the south side of the E-W Arterial Road from the Little
10th Concession Drain to the Little River Drain.

In the future, after the implementation of the E-W Arterial Drain, to limit servicing
conflicts and municipal drain structure crossings under the E-W Arterial Road, either of

the following is recommended prior to the construction of roadway construction:
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e Scenario 1: Construction of the SWM Pond proposed along the south of the E-
W Arterial Drain within the designated SWM corridor to convey upstream
municipal drain flows from the Hayes Drain and 9t" Concession Drain. This pond
would be constructed in advance of the roadway to capture the roadway
drainage and to intercept the municipal drains (8™, 9t" and Hayes Drain); or

e Scenario 2: Capture of the Hayes Drain within the E-W Arterial Road storm trunk
sewer and construct the Hurley Relief Drain realignment directly north of the
Highway 401, to redirect municipal drain flows south of the Highway 401 into
the Little River Drain from the existing Hurley Drain and 9th Concession Drain.

These two scenarios are recommended to be further assessed prior to detailed design of
the E-W Arterial Road and a preferred drainage solution determined. This includes the
feasibility of allowing the E-W Arterial Road to convey uncontrolled into the Little River
Drain until such time where the Regional Wet Pond within the E-W Arterial SWM corridor
is ready to be implemented.

This drain would redirect flows from the upstream drainage areas (7" Concession Drain,
8t Concession Drain, Hayes Drain and 9™ Concession Drain) to the upper reaches of the
Little River at the proposed confluence point with the E-W Arterial Drain. To mitigate
flood risk that could result from the redirection of this flow, it is imperative that the drain
improvements occur after the implementation of SWM ponds and attenuated pumping
station outlets for the East Pelton, CR42 SPAs. Prior to the implementation of the E-W
Arterial Drain, the size and location of the drain shall be confirmed with the objective to
mitigate impacts to the downstream and upstream areas including Little River.

Hurley Relief Drain

The Hurley Relief drain is located within the south portion of the SSMPS area. The drain
currently intercepts drainage from Town of Tecumseh, Oldcastle area, crosses the Hwy
401 and 9" Concession Drain, eventually discharging to Little River, approximately 420 m
north of Hwy 401. Through recommendations from the ULRMP, the Hurley Relief Drain is
recommended to be realigned to an alighnment north of the Highway 401 right-of-way.
The realignment is expected to redirect runoff from Hurley Relief Drain and 9t Concession
Drain sub-watersheds to accommodate Future Employment development area between
the E-W Arterial Road and Hwy 401.
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As this 1,300 m realignment is outside the initial build out areas, the previously completed
ULRMP study proposed drain design was generally maintained however the longitudinal
slope has been established to accommodate the conveyance of upstream Municipal
Drains (Hurley Relief Drain, 9t Concession Drain). The Hurley Relief Drain realignment is
expected to have the following design properties:

e Flat bottom ditch with a bottom width of 3.0 m;
e 3:1side slopes; and

e Longitudinal slope of 0.15 %.

The conceptual design of the realignment is shown to maintain flows within the banks of
the Municipal Drain realignment. Further analysis is expected to be required during detail
design of the realignment to confirm that the design is adequate to existing conditions at
that time.

5.2.4 Little 10" Concession Drain Realignment
Through recommendations from the ULRMP, the Little 10" Concession Drain is
recommended to be realigned to a similar length south of CR42, along the outer eastern
boundary of the SSMSP to accommodate ultimate buildout development.
The latest Municipal Drainage report (Dillon, 2013) shows that the current drain design is
adequate to maintain existing levels and therefore the design details are proposed to be
maintained through the realignment under ultimate buildout conditions. This design is
expected to be further reviewed as development requires the realignment.

5.2.5 Lachance Drain Realighment

To accommodate an automotive battery manufacturing facility that is currently being
constructed, south of the EC Row Expressway and west of Banwell Road, the Lachance
Drain was realigned around the industrial development from directly downstream of the
existing Banwell Road crossing to its existing drain alignment north of the CN Railway
right-of-way.

For further details on the Lachance Drain Realignment, please refer to the Drainage
Report for the New Drain Alignment of a Portion of the Lachance Drain. Dated March 25,
2022.
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Little River Drain

Based on the existing condition analysis completed for the Little River watershed, flood
inundation beyond the banks of the drain are shown to occur during the Chicago 1:100
year 24 hour event. This flooding occurs in the areas immediately upstream of the CR42.
This is expected as Municipal Drains are traditionally not sized for these major system
events, with in-drain structures being designed to a lower level of service, thus causing a
restriction through the watercourse.

Initial Build-Out Condition

The following 1:100 year HGL elevation results are identified within the Little River Drain,
under initial buildout conditions, based on the incorporation of the E-W Arterial Drain and
necessary drain redirections:

e Little River Drain water surface elevations exceed existing conditions from the
existing confluence with the Hurley Relief Drain to the Lauzon Parkway Crossing
under the Scenario 1 E-W Arterial Drain Condition;

e Little River Drain water surface elevations exceed existing conditions from
Highway 401 to the Lauzon Parkway Crossing under the Scenario 2 E-W Arterial
Drain Condition; and

e Initial and Ultimate condition water elevations are lower than existing
conditions downstream of Lauzon Parkway.

Further details of the bank height requirements are provided in Section 9.3 and Table
9- 1 of Appendix D — Stormwater Management Technical Report.

Under interim conditions, prior to the implementation of the full SWM strategy which will
attenuate runoff flows entering the municipal drainage system, measures to mitigate
negative impacts will need to be determined. The extent and sizing of measures will need
to be based on the phasing and location of development. These solutions shall balance
runoff flows such that redirection of flows to the E-W Arterial Drain do not pose flood risk
to the portions of Little River immediately downstream of the new confluence of those
drains.  Solutions may include the maintenance of existing drains and introducing
interconnections. For example as portions of the E-W Arterial Drain is implemented,
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interconnections between that drain and the northern portion of the 8", Hayes or 9t
Concession Drains may be warranted.

Ultimate Build-Out Condition

Based on ultimate buildout conditions which reflects full built out of the SSMSP area, a
number of contributing Municipal Drains are to be abandoned/redirected south of the E-
W Arterial Drain. Drainage will be captured via the proposed storm sewer network and
directed to the proposed SWM Ponds which will attenuate outlet flows contributing to
the Little River.

Based on the improvements proposed to the banks of the Little River Drain discussed in
Section 9.3.1, under ultimate buildout conditions, the Little River Drain has ample
capacity to convey the proposed development runoff.

Road Crossings

5.2.8

Where drains crossing existing or proposed roadways, culverts shall be sized to mitigate
capacity constraints and bottlenecks with the system. Refer to Appendix D for drainage
flows within the proposed drains. Road crossings required to provide conveyance of
proposed municipal drains shall consider providing linkages of the natural environment
systems.

Waterfowl Mitigation

5.3

Municipal drains are anticipated to be primarily dry in between rain events and not
constitute suitable habitat for waterfowl. The proposed 5:1 side slopes will provide some
flat areas that could be attractive to waterfowl therefore all drains must be planted with
appropriate long grass seed mix to mitigate those habitat areas and regular mowing of
drain banks shall not be permitted. Refer to the Supplementary Waterfowl Adaptive
Mitigation Plan for Stormwater Management Facilities included as Appendix F-9 of this
report.

Stormwater Management Facilities

Stormwater management analysis and functional design completed for this area has
determined that to support the Initial Build Out areas, a total of eight (8) regional SWM

\_ facilities are required. These ponds will provide service for the East Pelton and CR42 SPAs.
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These 8 ponds represent more than six (6) kilometers of linear ponds that have a width
of 70-90 m and depths between 3.9 m to 5.6 m from top of bank to the permanent pool
surface or pond bottom. To support full development of the SSMSP area, additional ponds
will be required beyond the 8 ponds listed above, however those ponds are expected to
be implemented in the future phases of development. The SSMSP details the assessment
of various SWM facility configurations based on the evaluation of criteria and
recommendations that have been developed through the ULRMP (2023). An overall study
area plan showing the location of SWM ponds is shown in Figure 5-0.

Through the functional design process, pond stage-storage tables were developed and
incorporated into the PCSWMM technical model for each Regional Pond. Functional
maximum pond water surface elevations were then determined for all synthetic storm
events. Stage-storage tables have been included in Appendix F-10.

All technical design details of the SWM requirements for the initial buildout area ponds
are provided in Section 7 and Section 8 of Appendix D — Stormwater Management
Technical Report.

Design Criteria

Regional Stormwater Management (SWM) Facilities, throughout the Sandwich South
area, are sized for water quantity and quality control, in conjunction with the
requirements set out within the WERSWM and the MECP Stormwater Management
Planning and Design Manual (SWMPDM). The SWM Facilities are sized based on the
Stormwater Management Analysis completed using PCSWMM and detailed in the SWM
Technical Report (Appendix D of the SSMSP). Based on proposed contributing service
areas and future development densities, estimated storage volumes required for each
pond under various storm events where determined. The impervious values that were
used for the various land uses within the Sandwich South project area align with those
found within the WERSWM.

The SWM Design requirements through the Sandwich South area adhere to the
following:

Stormwater Management Pond Requirements

e Ponds to be located within the SWM corridors (established per the Upper Little
\ River Watershed Master Drainage and Stormwater Management Plan (ULRMP));
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Corridors will include natural linkages, maintenance access and public multi-use
pathways to provide framework for the required Natural Heritage System and
active transportation network;

Water Quantity Control: Provide sufficient active storage volume within the SWM

Facility to control post development peak flows to the municipal drain capacity:
o Maximum post-development 2-year allowable release rate of 3 L/s/ha;
o Maximum post-development 5-year allowable release rate of 4 L/s/ha;
o Maximum post-development 100-year and UST allowable release rate of
6 L/s/ha;
o Provide the 1:100 year storage requirements with a minimum 0.30 m
freeboard from pond water surface elevation to proposed top of bank;
and
o Provide the Urban Stress Test (UST) storage requirements such that the
water surface elevation of the pond does not exceed the proposed top of
bank.
Water Quality: Provide a Normal Level of Protection of 70% long-term Total

Suspended Solids (TSS) Removal) for water quality treatment as follows:
o Wet Ponds: Sizing of the permanent pool within the SWM Facility to meet
the requirements set out within Table 3.2 and Table 4.6 of the SWMPDWM,;
o Dry Ponds: Where dry ponds are proposed, quality control measures will
need to be accommodated separately from the proposed stormwater
ponds, see below for more information; and
o Sizing of the inlet forebay to meet the minimum design criteria, settling
distances and dispersion lengths as per Table 4.6 and Section 4.6.2 of the
SWMPDM.
Pond drawdown time shall be less than 48 hours for the 1:100 year storm event.
Pond inlet pipes shall be unsubmerged during dry weather.
Side Slopes of 5:1 within the active storage area and 1.5:1 within the permanent
pool area;
Permanent pool shall be approximately 1.5 m - 2.0 m deep;
Active Storage depths range between 2.5 m and 3.5;
The total pond depth and footprint is dependent on the minimum cover required
on the corresponding storm sewer system and the recommended pumping station
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requirements. A minimum 0.3 m freeboard is required however in most instances
these values is exceeded due to the depth of the storm trunk sewer system;

e The top of bank of the pond shall be set such that overland flow from the upstream
drainage area will have the ability to drain over the banks into the pond to account
for events greater than the 1:100 year storm. The top of banks shall also mitigate
risk of inflow from adjacent municipal drains. The top of bank elevations shall be
greater that the recently developed Flood Line mapping flood elevations which are
further described in Section 5.3.2.

e Ponds shall be heavy planted with geese deterrent grasses, woody vegetation and
shade barring trees. The plantings and other landscape features shall provide
screening along the top of banks such as trees, and rocks. A detailed description
of design, construction and implementation requirements to mitigation waterfowl
mitigation is detailed in the Waterfowl Adaptive Mitigation Plan for Stormwater
Management Facilities in Appendix F-9. Pumping Stations Requirements

Quality Control Measures - Dry Pond Drainage Areas

To provide quality control to meet a Normal Level of Protection 70% long-term TSS
removal criteria for dry pond facilities, measures upstream of the SWM ponds will be
required. As part of the detailed design process, measures to address quality shall be
proposed for review by the City through the draft plan of subdivision process. Based on
the total inlet flow volumes for each drainage area it is anticipated that underground
chambers that provide suspended solid and pollutant removal. Underground facilities
shall be accompanied within the proposed SWM corridors. The use of goss gully traps in
catchbasin and other methods of quality treatment may also be considered.

Drainage areas that will be serviced via dry ponds, the use of upstream water quality
measures will be required and will require further assessment during detailed design.
During detailed design for private sites, at-source water quality control may be considered
acceptable in lieu of contributing to a regional water quality control strategy. This is to be
confirmed with the City at the pre-consultation stage.

Waterfowl Mitigation

It was identified through the ULRMP and Windsor International Airport Master Plan
(2010) that the use of SWM ponds poses safety risks associated with the airport. In
\_ order to address the potential for waterfowl safety risks, a comprehensive mitigation
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plan to design and implement the proposed ponds has been developed as part of the
SSMSP. This draft memo entitled “Supplementary Waterfowl Adaptive Mitigation Plan
and Stormwater Management Facilities — Sandwich South Master Servicing Plan” dated
May 2023 and is attached for reference.

This plan has been developed to follow guidelines provided in the 2018 Template for the
Development of an Airport Wildlife Management Plan by Transport Canada. The
recommended mitigation measures consider four principals of wildlife management:

1. Habitat modification (landscaping, engineering designs);
2. Wildlife exclusion (netting, fencing);

3. Behaviour modification (decoys, falcons/dogs, flags); and
4. Physical removal (capture and release).

It is recommended that the SWM pond wildlife management will be achieved by habitat
modification, through the use of linear, meandering and heavily vegetated ponds.
Beyond the design and mitigation plans that are identified for each pond during detailed
design, monitoring and maintenance of those elements must be done regularly and
throughout the lifetime of these facilities. Over time, as monitoring is completed,
modifications to the ponds, landscape and/or implementation of additional mitigations
measures listed above will need to be introduced as needed. The provided Adaptive
Mitigation Plan is meant to be a framework for the continued operations and
maintenance of these facilities.

Pumping Stations Requirements

Ponds shall outlet to existing/future municipal drains via storm pumping stations:

o The stormwater drainage area layout has been developed to consolidate
the number of regional pumping stations to minimize overall long term
operation and maintenance costs;

A functional design of the pumping station has been developed and described in Section
5.3 and shall follow the below criteria:

\ e Pumping stations are required to have backup power generation.
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e Pumping stations shall also have capabilities to drain the permanent pools for each
respective pond for maintenance. This may require the inclusion of an additional
subdrain at the downstream end of the pond to the pumping station wet well
including provisions to override the pump-on elevations when maintenance is
required. There are two ponds that have multiple permanent pool cells which are

Little River Watershed Flood Line Mapping

Results from the Little River Flood Line Study (Dillon, 2022) identified the
recommendation of a two-zone floodplain throughout the SSMSP area. This two-zone
concept is an approach to flood plain management where the flood plain is separated in
two-parts; the floodway and the flood fringe. Determination of the floodway and flood
fringe extents and respective levels used different modelling analysis methodologies,
which is further discussed within the Little River Flood Line Study Hydrologic and
Hydraulic Technical Reports (Dillon, 2022). The floodway and flood fringe are defined as
follows:

Floodway Area

Inner portion of the flood plain where the majority of the flow is conveyed and
represents the area required for safe passage of flood flow and/or that area where flood
depth and/or velocities are considered to be such that they pose a potential threat to
life and/or property damage. This area is traditionally where development and site
alterations would cause a danger to public health and safety or property damage.

New development within the floodway will be prohibited or restricted. Should
development be permitted, flood compensation measures are required to be further
investigated. Generally acceptable permitted uses within the floodway include flood
and/or erosion control works and minor additions or passive, non-structural uses that
do not affect flood flows.

Flood Fringe Area

The Flood fridge area is defined as the outer portion of the flood plain where it could be
potentially safe to develop with no adverse impacts. The flood fringe area is determined
historically through a review of critical flood depths and/or velocities that could create

significant hazards for developments and the magnitude of flooding. Magnitude of
\_ flooding considers both the 1:100 year regulatory event verses historical events such as
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the Hurricane Hazel or Timmins Flood. Development within the flood fringe is
permitted however the proposed development shall be built above the flood fringe
elevations.

Development Floodproofing

It is expected that the governing 1:100 year flood fringe water levels summarized within
the report and new floodplain maps will dictate new development floodproofing
standards within the SSMSP. The required floodproofing standards for the SSMSP area
will include:

e Minimum road grade to be 0.30 m below the identified 1:100 year flood fringe
level; and

e  Minimum building opening to be 0.30 m above the higher of either:
o The 1:100 year flood fringe level of the watershed; or

o The dynamic 1:100 year local road ponding level.

The development floodproofing requirements above are to be based on the 2022
updated flood line mapping, unless otherwise indicated by ERCA. Any future updates to
the Little River floodplain beyond the 2022 study may govern at the time of design. All
development within the SSMSP are expected to consult with ERCA during the early stages
of design process to confirm these requirements and floodproofing levels.

Under both initial and ultimate build out conditions, drainage from the watershed is
expected to be attenuated within the developments SWM corridor Wet Ponds to the
maximum allowable release rate of 6 L/s per hectare of contributing drainage area, under
a 1:100 Year return period. It is anticipated that as development proceeds and the
associated SWM ponds and pumping stations are implemented that the flood elevations
of the Little River will decrease incrementally and the flood plain extents will be reduced.

The proposed overland flow grades have been set above the minimum existing condition
flood elevations to mitigate flood risks for existing development areas.

Stormwater Management Facilities Design Solutions

The proposed SWM facility was designed to address both the quality and quantity of

\_ stormwater runoff from the SSMSP. The proposed SWM facility for the initial build out
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consists of eight (8) ponds and eight (8) stormwater pumping stations outletting to their
respective downstream drains. The SWM facilities are illustrated in Figure 5-0 with a more
detailed layouts shown on Figures 5-1, 5-2 and 5-3. The required water quality and
quantity control volumes were determined through the completion of the stormwater
modelling and the pond layouts were designed to accommodate those volumes. Table
5.3 below has a summary of the volumes required under criteria storm return periods
along with the approximate volume provided based on the functional design layouts.
Future detailed design of each pond shall confirm that the minimum storage/treatment
volumes are met.

Sandwich South Master Servicing Plan L ,,%

Municipal Servicing Functional Design Report
May 2023 - 19-9817 e



Table 5-3: SSMSP Initial Buildout Area Functional SWMF Design Details

5.0 Stormwater Servicing 35

Water Quality Design Water Quantity Design
Ultimate Weighted
Pond | Service Impervious 1 1 Maximum .
ID Area Value 1Required Provided provided 2Design 3“,\2,::: \?;\Izart:r: \?;\Izart:r: Maximum Maximum 1:100 Year Maximum Ll\jns?rxll_\r:tl;x
(ha) (%) Permanent Permanent Permanent NWL(s) or Dry Qualit Qualit Qualit Release Rate 1:100 Year Active UsT Storage
Pool Volume | Pool Volume Pool Depth Pond Bottom fl v ¥ y 3 WSEL Storage WSEL | &
(m?) (m?) (m) (m) Inflow WSEL Volume (m3/s) (m) Volume (m) Volume
(m?/s) (m) (m?3) (m?) (m3)
183.00/183.
P1 124.10 74 16,754 23,841 2.0 20/18; 50 7.15 183.94 19,970 0.745 185.71 86,850 186.32 117,800
P2 51.97 90 8,159 8,645 2.0 183.90 3.84 184.98 10,230 0.312 186.77 39,750 187.36 52,900
180.20/180.
P3 224.15 73 30,260 40,770 2.0 70/181.20 12.47 181.52 33,330 1.345 183.59 153,300 184.25 206,100
99.51 &
P4 91.9% 83 14,628 18,036 2.0 179.00 3.24 179.85 14,990 0.597 181.92 81,200 182.61 111,800
P5 60.82 85 9,123 10,249 2.0 178.00 4.84 179.04 11,700 0.365 180.83 45,900 181.41 61,100
P6 63.24 83 9,290 10,800 2.0 179.30 5.34 180.56 11,870 0.379 182.66 47,250 183.31 62,400
P7 7.73 23 603 2,727 2.0 179.10 0.34 179.53 860 0.046 180.76 4,700 181.16 6,500
117.8 &
P8 91.9%* 87 24,895 32,076 2.0 178.00 8.90 179.26 34,100 1.258 181.47 141,200 182.21 190,400

Bolded Pond ID: Dry Pond preferred where Pond Bottom to be the lowest elevation shown

1 Required Water Quality Permanent Pool Design if a Wet Pond is confirmed acceptable during detail design.

2 Design NWL if Wet Pond is preferred. Pond Bottom if Dry Pond is preferred.

* Major System Only to Pond from 91.9 ha Catchment.

** Minor System Only to Pond from 91.9 ha Catchment.

\_
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5.0 Stormwater Servicing 36
The geometry of the final ponds will be determined during the detailed design stage.
Flexibility to construct the ponds in stages should also be confirmed and reviewed with
the City during the detailed design based on phasing and construction timing of the
proposed development. Pond placement has considered safety by providing appropriate
setbacks from the roads and developed lands adjacent to the ponds. Cross sections of
each pond identifying the dimensions of the SWM corridor, SWM facilities and distance
to the proposed developments and naturalized corridors have been included in Figures
5-4-1 to 5-4-8.

As noted above, pond depth has been established based on the depth of the upstream
storm sewer. Inlet storm sewers shall be unsubmerged during dry weather conditions
therefore the permanent pool (normal water level (NWL)) was set at or around the lowest
storm sewer invert elevation. From there, the water levels at each incremental storm
design event was determined through the stormwater modelling based on the functional
design storage volumes. Table 5-4 provides a summary of the various water levels at each
design event. Upon detailed design the following water level elevations shall be
maintained.

e Permanent Pool (NWL) or Pond Bottom: Shall correspond to the elevations found
in Table 5-4 and shall not exceed the invert of the inlet storm sewers. Deviations
from these criteria shall be reviewed and confirmed with ERCA prior to proceeding.

e 1:10 year Water Level: The storm trunk sewer level of service is based on a 1:10
year return period. Through the storm sewer design, it has been confirmed that
during these events that the HGL does not exceed 0.3 m below ground level.

e 1:100 year Water Level: It should be confirmed that during this return period that
the associated HGL does not exceed 0.3 m above the finished ground surface.

e UST Water Level: It should be confirmed that during this return period that the
storage volume required does not exceed the banks of the pond.

Each storm trunk sewer inlets to the SWM ponds via a gravity inlet. Where storm sewers
inlet at the most upstream end of the linear pond, the inlets shall be configured to outlet
to the inline sediment forebay. Where the storm sewer inlets mid-stream, offline
sediment forebays are proposed and incorporated into the footprint of each pond. Per
the SWMPDM, the City shall monitor each pond on an annual basis (see Section 6.2 of
the SWMPDM) as sediment accumulation at each forebay will require removal and
disposal offsite on a periodic basis, refer to Section 5.2.3.3 for more details. Each inlet
shall be designed with scour protection such as rip rap. The bottom and side slopes of
\_ each pond shall be stabilized to avoid riling and slumping.
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Table 5-4: Stormwater Pond Critical Design Elevations Summary

Design Water Level (m)

. P1 P2 P3 P4 P5 P6 P7 P8
Design Event
CR42SPA N, CR42-
E-Pelton North E-Pelton South | CR42 SPASW | CR42SPANW | CR42 SPANE | CR42 SPA SE LAUZON INTERSECTION LAUZON ROW,
AIRPORT
Minimum Pond NWL | 183.00 (Bottom) 183.90 180.20 179.00 178.00 179.30 179.10 178.00
(Bottom)
32mm Quality Event 183.94 184.98 181.52 179.85 179.04 180.56 179.53 179.26
1:2 YR 184.11 185.18 181.74 180.02 179.23 180.81 179.66 179.53
1:5YR 184.49 185.6 182.21 180.39 179.64 181.3 179.93 180.07
1:10YR 184.73 185.83 182.49 180.62 179.88 181.58 180.09 180.38
1:100YR 185.71 186.77 183.59 181.92 180.83 182.66 180.76 181.47
Urban Stress Test 186.32 187.36 184.25 182.61 181.41 183.31 181.16 182.21
Max Pond Level and 187.50 189.30 184.50 183.50 183.00 184.50 182.60 183.00
Active Storage
Freeboard from Top of 1.79 2.53 0.91 1.58 2.17 1.84 1.84 1.53
Bank (1:100
Freeboard from UST 1.18 1.94 0.25 0.89 1.59 1.19 1.44 0.79
WSEL

\
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5.3.4 Constructability and Maintenance
5.3.4.1 Pond Excavation Volumes
Eight (8) stormwater management (SWM) ponds have been proposed to service the
proposed East Pelton SPA, CR42 SPA and Windsor International Airport lands, with
active storage volume of ponds ranging from 15,000 m3 (P7) to 250,000 m3 (P8)
(excluding volume of the permanent pool area). The total excavated volume of soil of
the eight (8) ponds including the active and permanent storage is approximately
891,400 cubic meters (m?3) as shown in Table 5-5.
Table 5-5: Pond Excavation Volumes
Maxi T
a).(lmum us Permanent Pool | Total Excavated
Pond Number Active Storage Pond Status 3 3
3 Volume (m?3) Volume (m?3)
Volume (m?)
1 117,800 Dry 0 117,800
2 52,900 Wet 8,600 61,500
3 206,100 Dry 0 206,100
4 111,800 Wet 18,000 111,800
5 61,100 Wet 10,200 71,300
6 62,400 Wet 10,800 73,200
7 6,500 Wet 2,700 9,200
8 190,400 Wet 32,100 222,500
TOTALS 809,000 82,400 891,400
This is a significant volume that will need to be removed from the SWM corridor. During
detailed design, methods to reuse the material onsite shall be developed. Fill of the site
around the top of bank of the pond’s is limited as it is imperative to maintain overland
flow routes to the ponds
5.3.4.2 Excess Soil

To meet requirements O. Reg. 406/19: On-Site and Excess Soil Management which will
require the City and developers to:

e Complete an Assessment of Past Uses (APU) of the project area to determine if
there have been any activities that could have impacted soil quality (i.e., gas
station, spills, etc.);

o

Sandwich South Master Servicing Plan
Municipal Servicing Functional Design Report
May 2023 - 19-9817




5.3.4.3

5.0 Stormwater Servicing 39

e Determine the quality of excess soil expected to be removed from the project site
by completing required analysis;

e Compare the soil results to applicable MECP excess soil quality standards to
determine how they can be reused or if they need to be disposed at a landfill;

e Preparation of technical reports including, but not limited to, APU, SAP, SCR, and
ESDAR to provide to owners, contractors;

e Review of sites that are proposed to receive the soil

e Beresponsible for the movement and tracking of soils; and

e Preparation and submittal of notification to online registry, if required

A Qualified Person (Engineer/Geoscientist) must lead the excess soils process to ensure
all requirements, as outlined in O. Reg 406/19, are completed. In addition, all City
specifications related to excess soils shall be followed. It is anticipated that due to the
historical land use of that area that much of the material will be deemed acceptable for
reuse.

Of special note, construction of drains under the Municipal Drainage Act are exempt from
the requirements of O. Reg. 406/19.

Pond Sediment Removal

A sediment forebay is proposed at each storm sewer inlet which has been sized based on
the MECP requirements. The City shall monitor the sediment loading from each of these
outlets and include the proposed ponds as part of the regular maintenance and operation
of the City’s SWM faculties. Need for sediment storage and drying areas shall be
considered per the SWMPDM, inclusion of these areas has not been consider in the layout
of the SWM corridors or the boundary of the SWM corridors at this stage however
through detailed design it is recommended that the surplus areas be considered for this
purpose. Prior to the assumption of the SWM Ponds by the City, sediment removal shall
be completed.

The pumping stations shall be designed to provide opportunity for the City to fully drain
the ponds as part of the future maintenance of the SWM facilities. A lower invert
maintenance outlet from the pond to the pumping station is recommended.

N
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5.3.4.4 Road Crossings
Where linear ponds cross existing or proposed collector or arterial roadways, bridge
segments will be required to maintain the necessary flow conveyance and equalization
from upstream pond cells to downstream cells.

5.3.4.5 Natural Environment Considerations
Mitigation measures to reduce impacts on terrestrial and aquatic species along the
municipal drain and natural environmental corridors shall be considered in the
construction methods and scheduling of works around or in the adjacent municipal
drains.

5.4 Pumping Station Design and Analysis

In order to direct water from the wet ponds to the existing and proposed drains, a
stormwater pumping station (PS) is required for each pond. The proposed location of the
stormwater PS will be within the SWM corridor in close proximity to the proposed ponds.
Table 5.5 below detail the pumping station designs that were completed as part of this
project. The discharge rate for each PS is dependent on the maximum allowable release
rates noted in Section 5.3.1 and the outlet elevation has been reviewed to ensure that
the sewer can discharge to the drain while still maintaining minimum cover requirements.
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Pumping Description PS Requllred Permanent Pool Pond Bottom Finished PS Depth Discharge Total. Pump Dlsc!'large Pipe f)utlt?t Pump
Station (PS) | (Wet Well Size) Capacity or Pond Bottom (Elevation m) Grade m Invert Dynamic Configuration Diameter Pipe Size motors
m3/s (Elevation m) (Elevation m) Head mm mm kW each
P1 6.0x10.0m 0.745 183.00 181.50 187.48 6.78 184.73 3.63 2duty+1 450 750 35
standby
P2 5.0x3.5m 0.312 183.90 182.40 189.28 8.18 185.20 3.20 1duty+1 450 500 30
standby
P3 9.0x15.0m 1.345 180.20 178.20 184.50 6.6 181.38 3.08 2duty+1 925 1500 75
standby
P4 8.0x15.0m 0.597 178.40 176.40 183.50 8.80 179.90 2.80 2duty+1 600 900 35
standby
P5 5.0x3.5m 0.365 178.00 176.00 182.91 8.21 179.67 3.57 lduty+1 450 500 30
standby
P6 50x35m 0.397 179.30 177.30 185.00 9.00 180.70 3.30 lduty+1 450 500 30
standby
P7 3.6 m DIA 0.044 179.10 177.10 182.94 7.14 179.22 2.02 1duty+1 100 200 3
standby
P8 9.0x15.0m 1.258 178.00 176.00 183.00 8.30 179.22 3.12 2duty+1 925 1500 75
standby

\
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Pumping Station Site Layout

Figures 5-6-0 and Figure 5-6-1 illustrates a typical pumping station site layout plans for
two pumping station capacity ranges. For pumping stations with a firm capacity lower
than 0.4 cms, a standard cylindrical wet well structure will be sufficient to accommodate
the required pumps. Pumping stations with a firm capacity greater than 0.4 m cms
capacity will require the implementation of a cast-in-place structure. Sizes of each
pumping station wet well has been included in the pumping station design summary Table
F4.2 in Appendix F4. Wet wells shall accommodate 2 duty axial flow pumps with 1
standby pump. The dimensions and configuration of the pumping station were
determined by the ANSI Standard Pump Intake Design developed by the Hydraulic
Institute.

Pumping station site layout show the size and potential location of the proposed wet well,
standby power generator, and the proposed control/equipment building. A site area of
approximately 30 m by 30 m will be required to accommodate the larger pumping
stations, including space for regular maintenance access. The drain/pond maintenance
corridors should provide linkages to the pumping station sites from the municipal right-
of-way for vehicles needing access.

In addition to the typical pumping station controls and power supply, it is recommended
that monitoring equipment be implemented to record outflow data as well as a power
generator to provide emergency backup capabilities.

Each pumping station shall be equipped with an outlet forcemain to discharge to the
adjacent municipal drain. The forcemeain outlet elevations have been based on the
existing drain depths however upon detail design, the designer shall confirm an
acceptable forcemain depth. Permanent sediment and erosion control shall also be
implemented at the each forcemain outlet.

N
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Proposed Site Grading for Overland Flow
Route

Developers will be required to establish the proposed road grades, as shown in Figures 6-
0 and 6-1, in order to ensure that overland flow is routed along roads or designated
corridors to appropriate outlets. Proposed overland flow routes have been directed
towards the proposed SWM ponds where overland flow will be directed through spillways
into the ponds.

Overland flow will be provided through road grading towards the proposed pond. The
overland flow will “cascade” over the “saw-tooth” road grading to the pond. There will
be temporary ponding of runoff on the road surfaces until it can be captured by the
catchbasins and/or conveyed to the ponds. The roadway ponding depth shall not exceed
0.30 m during a 1:100 year event scenario.

Each Developer will have to assess their developable lands and provide detailed roadway
grading that conforms to the designated overland flow patterns outlined herein. Based
on the staging of development, Developers must provide temporary flow routes and
address temporary drainage of any adjacent vacant lands to ensure runoff is directed
towards appropriate stormwater outlets. Sediment and erosion control must also be
implemented during construction and for any temporary SWM measures.

Developers will also be required to mitigate any possible flooding in adjacent
undeveloped properties. The proposed ground elevations should be developed to allow
for sufficient cover on the proposed sanitary and storm sewers, while also adhering to the
minimum flood-proofing elevations, as described in Section 5.2.2 above. All required
costs associated with maintaining the overland flow routes and modifying the site grades
will be the direct responsibility of the Developer, as required.
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Water Distribution & Servicing

Design Criteria

The water distribution and servicing requirements and upgrades within the Sandwich
South project area were evaluated as part of the WUC Water System Master Plan 2019
(WUCMP) Update. The WUCMP used existing infrastructure and future growth
projections to model the performance of the water treatment and distribution system
and provide recommendations on water infrastructure improvements required to meet
future demand, including within Sandwich South.

Some of the key assumptions used in the report include the following:

e Water system demand criteria based on 2017 ENWIN Treated Water Pumpage
Report
o Residential/non-residential (ICl) split (52%/48%)
o Maximum day demand factor of 1.47
o Peak hour demand factor of 2.28
e Water demand rates:
o Future residential water demand: 227 L/cap/d
o Future non-residential water demand: 210 L/cap/d

This study included recommendations for proposed trunk watermain to service the
SSMSP area where trunk watermains are defined as 400 mm diameter or greater. Local
distribution mains will be required to provide services to new development however
design of those facilities is outside the scope of this project.

A new elevated storage tank is proposed in the area of the Provincial Road and Walker
Road intersection. The elevated tank will be similar in specifications to the existing Hanna
Elevated Tank and will be required to provide adequate capacity and pressure in the
proposed development area. It should be noted that the Town of Tecumseh’s Water and
Wastewater Master Plan (2008) also recommends a water tower in this area therefore
future coordination between the two municipalities is required to develop a coordinated
approach.

N
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The recommendations related to the Sandwich South study area found within the
WUCMP (watermain sizes, costs, etc.) are proposed to be included (referenced) within
the SSMSP. It is assumed that no further water servicing assessment is required. Required
alignments for these watermains shall be accommodated in the functional design of the
SSMSP.

Watermain Distribution Design

The watermain distribution system and servicing design solutions will be in compliance
with the WUCMP which can be obtained through the ENWIN Water Website (WUC) under
Drinking Water Reports. The WUCMP recommended trunk watermain distribution
infrastructure is illustrated in the WUCMP.
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so Utilities

In addition to the municipal servicing and road network infrastructure, utilities, including
power, natural gas and telecommunications, are required to support development.
Utilities have been involved throughout the course of the study to ensure that the scope
of development and demand associated with the first stages of development are
communicated. Currently Hydro One, MNSi, ENWIN, Cogeco, Enbridge, and Bell have
existing infrastructure along existing municipal right of ways throughout the study area.
Each of these utilities have been involved in project discussion were provided with the
proposed land use and projected populations within the two secondary plan areas. To
support the growth proposed within the SSMSP area extension of utility services will be
required including routing of necessary trunk/feeder infrastructure to distribute utilities
to service increase demand.

As development proceeds and existing road right of ways are redeveloped it is
recommended that utilities be placed underground. Refer to the typical road cross
sections Figures 9-2 to 9-8 for the proposed joint use utility corridor location within the
proposed road.

The meeting minutes for all utility meetings are provided in Appendix F-6. The following
sections highlight notes from the meeting held on February 2, 2022 with all the utilities.

8.1 Hydro One

Hydro One has immediate plans to extend aerial hydro service along the south side of
County Road 42. Alignment to be provided to the City for approval as it relates to the
CR42 EA and proposed roadway cross section.

It is expected that relocations to the existing underground services using joint use
trenches would be required during the reconstruction of existing roadways, as there are
currently existing overhead lines within the study area. Coordination will be required
during the detailed design to address the potential relocations.

8.2 Enbridge

During the meeting, it was confirmed that there will be no overlap with the ongoing
\_ construction project for the installation of a plant on CR42, east of Lauzon Parkway.
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Enbridge was made aware of the City’s goal to develop a Sustainable Neighbourhood
Action Plan (SNAP) within the study area. Developers would need to meet some of the
strategies to achieve a net-zero neighbourhood. District energy for heating and cooling is
being considered to assist in achieving this goal. Section 8.4 discusses this in detail.

8.3 Other Utilities
Bell, Cogeco and MNSi did not foresee any potential concerns. All utilities were tasked to
provide preliminary servicing strategies and potential constraints in order to assist with
coordination on the future developments.
To facilitate the first phases of municipal drainage works, roadworks and SWM ponds,
lowering and/or relocation of these drains will be required. Prior to the design of each
project, the existing utilities shall be identified

8.4 District Energy

The City's Energy Management Plan (July 2017) provides framework for how Sandwich
South is planned to be a 'Net-Zero' Neighbourhood, where "A net zero energy district is a
place where no more energy is consumed than is supplied by non-fossil fuel sources to
approach zero emissions". Those targets are being considered in the development of the
SSMSP, please refer to the Council Report S 116/2020 Dated September 1, 2020.

To meet these objectives, the inclusion of a corridor for a district energy system is
proposed by which hot and cold water pipes will be routed within the City’s right-of-way
to provide heating and cooling of buildings. At this time, the source and layout of this
system has not been established however to ensure that this system can be constructed
as development occurs, a corridor within the proposed right-of-way has been assigned.
Refer to Figures 9-2 to 9-8 which illustrates the proposed alignment of this infrastructure.

The City of Windsor has recently retained RWDI in Partnership with Urban Strategies Inc.
to complete a Sustainable Neighbourhood Action Plan for Sandwich South. Net Zero
Community Strategies will further define measures recommended to implement this
plan. As required, this municipal servicing strategy shall be refined to accommodate those
strategies.
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Transportation

A Transportation Study (SSMSP, Appendix E) has been prepared by Dillon to identify the
internal road network to support the development of the study area. The estimated traffic
demand is based on the estimated population growth within the study area. This study
has identified the network under ultimate conditions where all areas have been fully built
out. Based on the findings of the Transportation analysis, various road network
configuration alternatives have been evaluated and based on the recommended solutions
identified, conceptual design of the road network and right-of-way configuration was
completed. Collector and arterial road network conceptual design within the study area
is discussed in this section.

Traffic Demand Assumptions

The planned road network design is based on the assumptions of the Lauzon Parkway EA
(2014), the East Pelton Secondary Plan, the CR 42 Secondary Plan, and the Draft Sandwich
South Secondary Plan. Hemson provided the forecasts of the number of housing units and
employees in the study area by zone as shown in Table 9-1 and Figure 9-1.

Table 9-1: Future Development by Zone

Al A2
A3 A5
CR 42 CR42 East Pelton Ad Other
Land Use Secondary Secondary Other Areas Total
Secondary Areas
Plan Area Plan Area (North)
Plan Area (South)
(North) (South)
Single Detached 1726 0 554 1356 1099 4735
House (units)
Semi/Duplex/
Townhouse 0 899 221 679 550 2349
(units)
Apartment (units) 0 657 362 611 451 2081
Retail 0 805 1336 0 435 2576
(employees)
Employment Land
0 3470 0 16,316 501 20,287
(employees)
Hospital 0 3000 0 0 0 3000
(employees)
9165
Total 1726 units 1556 units, 1137 units, 2646 units, 2100 units, units,
7275 emp 1336 emp 16,316 emp 936 emp 25,863

\ emp
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9.2 Road Improvements and Expansion

In general, existing road widening and construction of new roadways is triggered by the
vehicular volume demand during the peak hour, in the peak direction, reaching a
maximum 700 vehicles per hour (vph). The need for road expansion, urbanization or
implementation of new roadways will generally be driven by development.

This study has identified the collector road improvements and new corridors that would
be required to support development of the study area. The designs are conceptual in
nature and represent the required spacing and extent of each roadway. The final
alignment, intersection spacing, lane configuration, active transportation, transit and
parking design elements will need to be detailed through the completion of a Schedule C
Environmental Assessment.

9.2.1 Arterial Road Network Improvements

To support the first stages of development the improvements proposed to the arterial
road network in the Lauzon Parkway EA (2014) will need to commence. The City has
identified the completion of the Lauzon Parkway and CR42 intersection to be one of the
first phases of construction required to support growth in in this Sandwich South Area.
This also is required to support the scheduled widening of CR42 within the County of Essex
between Manning Road and the City/Town municipal boundary.

9.2.2 East Pelton Secondary Plan Area

Major roads within this study area are currently two-lane rural cross-sections without
active transportation facilities, with the exception of Walker Road, which has a five-lane
urban cross-section with sidewalks on both sides of the roadway.

To accommodate the development, the following new road construction, and existing
road improvements are expected:

e Upgrading 7" Concession Road to meet municipal design standards including curb
and gutter, lighting and local drainage sewers;

e Right-of-Way widening of 8™ Concession Road from County Road 42 to East-West
Arterial. It is recommended that as development proceeds along adjacent lands,

that the roadway be improved from two (2) lane rural cross section to a two (2)
\ lane urban cross sections that provides accessible active transportation facilities.
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In additional to travel lanes, additional lanes for parking or turning lanes may be
required;

e Traffic calming on Baseline Road from 7t" Concession Road to 8" Concession Road
to lower the amount of traffic travelling on this corridor, while still allowing access
for emergency vehicles and local traffic. Traffic calming measures shall be
consistent with the City’s requirements and future Complete Streets Design
Guidelines; and

e Construction of internal road network of collector roadways.

9.2.3 County Road 42 Secondary Plan Area
Currently, major roads in the County Road 42 Secondary Plan area are two-lane rural cross
sections without active transportation facilities.
To accommodate the growth, below are the full built-out major roadway network:
e Upgrading 8", 9t" and 10t Concession Roads to meet municipal design standards
including curb and gutter, lighting and local drainage sewers;
e Right-of-way widening of the 9" Concession from County Road 42 to East-West
Arterial. It is recommended that as development proceeds along adjacent lands,
that the roadway be improved from two (2) lane rural cross section to a two (2)
lane urban cross sections that provides accessible active transportation facilities.
In additional to travel lanes, additional lanes for parking or turning lanes may be
required;
e Construction of internal road network of collector roadways.
9.2.4 Other Lands within Study Area

In response to provided development and growth within the City of Windsor, increased
traffic demands requiring road widening within the lands outside the two secondary
areas is required. The Lauzon Parkway EA (2014) estimates that these improvements
will be required by the year 2034.

e Expanding Lauzon Parkway from 2 to 4 lanes from the CPR tracks to County Road
42, including extension from CR 42 to Highway 401 with eventual

widening to 6 lanes;
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e Widening Banwell Road to a four-lane cross-section from Tecumseh Road East to
the CPR tracks;

e Protecting Banwell Road right of way for six lanes; and

e Askeleton collector road network to support future development outside the two
noted secondary plan areas.

Please refer to Figure 9-1 for ultimate road network.

Active Transportation

9.4

Active transportation facilities for all new arterial and collector roadways in the study area
have been included in the conceptual design. Facilities will need to be developed to
achieve an All Ages and Abilities (AAA) network within this new development area.
Beyond the City’s Development Manual (2015), minimum requirements and
recommendations to achieve AAA principles are being developed by the City of Windsor
and will be detailed within a separate Complete Street Guideline. This guideline is
expected to be completed after the completion of this functional design study.
Developers moving forward shall consult with the City’s Planning and Transportation
groups on the appropriate cycling and pedestrian facilities that will be suitable based on
the traffic demands and other right of way features.

Based on the transportation network study, the estimated traffic volumes and road type,
a recommended bike facility types has been noted in the SSMSP’s Appendix E
Transportation Study. These selections are preliminary only and have been included in
the conceptual cross sections

Transit System

A draft transit system plan has also been developed to achieve the multi-modal targets
identified for this area. Refer to the Transportation Study in Appendix E of the SSMSP
main report. Facilities including auxiliary lanes and sidewalk bus stop shelters required to
support the transit system shall be implemented within the proposed right of ways. The
locations and need for these types of facilities shall be identified during the draft plan of
subdivision and Schedule C EAs.

N
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Cross-Sections

Urban Collector Roadway Cross-Sections have been developed based on
recommendations within the Ontario Traffic Manual, the City’s current Development
Manual (2015), which also meet the requirements of Walk Wheel Windsor Active
Transportation Plan.

All collector roadways are proposed to have a 26.0 m right of way which is consistent with
the City’s Official Plan. The 8" and 9*" Concession cross-sections include four travel lanes,
two southbound and two northbound to reflect the ultimate need to widen those
corridors to accommodate two through travel lanes and potential for additional turning
or parking lanes. The Baseline Road, 7™ and 10t Concession Road, and Class Il Urban
Collectors are all designed as 26.0m R.0.W with two travel lanes.

Please refer to Figures 9-2 to 9-8 for typical cross-sections.

Table 9.2 Right-of-Way Cross Section Design Criteria

Cross Section Element Criteria Source/Reference
Collector Road R.O.W 26.0m City of Windsor
Width Class Il Urban Collector Official Plan
Number of Lanes See Transportation Study, SSMSP, Appendix E.
. 35m Lauzon Parkway EA
Lane Width (2014)
Minimum 0.3 m below the Little River Regulatory
Grades Regulatory Floodplain Floodplain Mapping
Levels (2022 Draft)
. 1.8 m wide sidewalks on City of Windsor
Sidewalk .
both sides of the road Development Manual
Protected Bike Lanes or Ontario Traffic Manual,
Bike Facility Cycle Track Complete Streets
Guideline
Landscape Zones 1.8 m minimum
To be determined through
Parking Lanes or Transit future Schedule C EAs or
Lanes Draft Plan of Subdivision
Process.
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Implementation Plan

In order to assist the City with the prioritization of the projects, a phasing plan was
developed, in conjunction with the existing Secondary Plans and Lauzon Parkway
Improvements Environmental Assessment (2014). The project implementation plan
priorities are based primarily on the necessary infrastructure to be constructed in order
to support development of the areas based on the phases laid out East Pelton and CR42
Secondary Plan Area.

The current identified list of priority projects may be influenced by future infrastructure,
socio-economic or political demands. The project prioritization identified below should
be reviewed frequently and in conjunction with any other planned City infrastructure
works. When completing the detailed design of the proposed infrastructure,
consideration should be given to the timing and coordination with adjacent private and
public projects. There may be opportunities to coordinate adjacent projects to provide a
more economical solution and eliminate potential reconstruction in the future.

After the completion of this SSMSP, development is assumed to occur simultaneously
within the East Pelton and CR42 Secondary Plans. The remainder of lands within the
SSMSP study area, outside of these areas, will be developed in future. Those areas may
only be developed should the required planning studies be implemented to support
development.

Beyond the phasing identified in the secondary plans, consideration has been given to
developments that have active development applications. This includes the new
proposed Regional Hospital, south of County Road 42, east of 9" Concession Road and
the Riverbend residential development within the north portion of East Pelton. Projects
that support the initial development of the two secondary plan areas have been identified
as immediate. It is recommended that the City proceed with the development of policies,
procedures and obtain the resources necessary to implement these identified projects.
These projects are assumed to be implemented within the next 5-year horizon. The
implementation plan has been broken down into the following summaries which are
included in Appendix F-7.

e Table F-9-1 -5 Year Horizon;

N
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e Table F-9-2 —Phase 1
e Table F-9-3 —Phase 1
e Table F-9-4 — Phase 2
e Table F-9-5 - Phase 2
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County Road 42;
East Pelton;

County Road 42; and
East Pelton.

Table 10-1: 5-year Horizon Project Implementation Recommendations

Project Title

‘ Project Description

Schedule C Roadway Environmental Assessment

Collector Road Right-of-Way
Widening Environmental
Assessment - Schedule C

8th Concession Corridor from CR 42 to the EW Arterial Road.

9th Concession Corridor from CR 42 to the EW Arterial Road.

Transportation

Lauzon Parkway/CR42
Intersection Improvements

Realignment of Lauzon Parkway between Service Road B and
CR42.

CR42 Intersection
Improvements

CR42 reconstruction, Lauzon Parkway to the City Boundary.

9th Concession Road

Improvements to 9th Concession Corridor - From County Road
42 to Baseline Road. (0.9 km)

7th Concession Road

Improvements to 7th Concession Corridor - From County Road
42 to the Future E-W Arterial Road. (1.2 km)

Sanitary

9th Concession Sanitary Trunk
Sewer

Construct sanitary trunk sewer along 9th Concession Road from
County Road 42 to Baseline Road (0.9 km). Required to serve
the Regional Hospital Facility.

Stormwater Management Servicing- Lauzon Parkway and CR 42 Intersection

P7 Drainage Area - East of La

uzon Parkway, north of CR42

P7 SWM Pond

Construct receiving pond.

P7 Pump Station

Construct storm pump station.

P7 Trunk Storm Sewer on
CR42 and Lauzon Parkway

Construct trunk storm sewers servicing the local roadway and
discharging to P7 pond.

P8 Drainage Area - West of Lauzon Parkway, north of CR42

P8 SWM Pond

Construct receiving pond. Pond construction may be phased to

serve the initial Lauzon Parkway reconstruction. The remainder
of the airport development lands are not anticipated to develop
immediately.

P8 Pump Station

Construct storm pump station. Pump station configuration may
be staged based on the phased implementation of the pond
storage capacity.

P8 Trunk Storm Sewer -
Lauzon Parkway

Construct trunk storm sewers along the Lauzon Parkway from
Service Road B to P8.

P8 Trunk Storm Sewer - CR42

Construct trunk storm sewers along the CR42, between 9th
Concession and Outlet to P8.
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Project Title

Project Description

Municipal Drains

6th Concession Drain
Realighment

Relocate 6th Concession Drain from 7th Concession Road to 8th
Concession Road. (1.4 km) to be incorporated recommended
through a Drainage Report being prepared by Baird AE.

6th Concession Drain
Improvements

Repairs to the existing 6th Concession Drain (2.0 km) being
recommended through a Drainage Report being prepared by
Baird AE.

The project implementation

as they are constructed.

list is meant to provide guidance to the City to develop a

long-term infrastructure plan. It is recommended that the City continuously review and
re-evaluate the prioritization list and how it overlaps with other road projects or
maintenance programs. The City will need to make modifications to the City’s operations
and maintenance and asset management programs to include these new infrastructure

Factors affecting the servicing of these lands include:

e Market conditions and servicing costs;

e Ability of land owners and developers to assemble lands of appropriate size to
finance the needed infrastructure and enter into land owner agreements;

e Appropriate storm sewer outlets, including the presence of the necessary SWM
ponds and pumping stations required;

e Available sanitary sewer outlets to the existing trunk sanitary sewer network.

e LRPCP and LRWRP Treatment Plant Capacity;

e Adequate water supply and power from the City’s existing distribution systems;

Completion of site-specific due diligence assessments required to meet City, Essex
Region Conservation Authority (ERCA) and Agency draft plan of subdivisions
submissions such as Environmental Assessments, Stormwater Management
Reports, and Traffic Impact Assessments. Refer to Appendix F-8 that details a

Staging Considerations

detailed list of development specific requirements; and
e Identify need for arterial and/or collector road improvements to support traffic
demands posed by developments.

The recommended infrastructure noted in this study will need to be implemented in a

\_ staged approach to follow the rate of development.
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Sanitary

10.1.2

Trunk sanitary sewers have been sized to provide service for ultimate build out conditions.
It is expected that in the short term, the level of development and resulting flows may
not provide sufficient self-cleansing velocities with the sewers. Interim measures to
mitigate maintenance and operation issues due to material build up or infiltration within
trunk sanitary sewers shall be implemented as needed. This may include flushing of the
trunk sewer regularly to reduce sediment build up. The trunk sewer shall be incorporated
into the City’s regular sewer monitoring plan to confirm flow are consistent with expected
sewage generation rates and that new sources of inflow or infiltration are not present.

The capacity assessment completed for the LRPCP (Appendix F-2), it was noted that
equivalent population growth could be accommodated prior to the need for increased
treatment capacity at the plant. The City shall continually monitor the effluent inflow and
characteristics to proactively plan for the necessary Environmental Studies and internal
plant improvements required to accommodate development. Based on these findings, it
was confirmed that expansion of the overall LRPCP rated capacity will be required to
accommodate full development. Based on this assessment, it is recommended that the
City move forward with the Schedule C Environmental Assessment and pre-engineering
required to expand the LRPCP treatment plant. The City shall commence monitoring
population growth and track how the estimated flows will affect the inflow capacity of
the treatment plant. Beyond considerations for population growth, risks associated with
wet weather storm events and inflow and infiltration management shall also continue to
be top priority.

Municipal Drains

Below summarizes the recommended drainage improvements in order of
implementation.

Table 10-1 Summary of Drainage Improvement Staging

Drain Improvement Trigger
Initial Buildout (East Pelton and CR 42 SPA)
Construction of a drain Initial stages of
7" Concession Drain from 7t" Concession Drain | development within the
Realignment to Little River to intercept | East Pelton and CR SPA
all N/S Drains. Areas.
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Drain

Improvement

Trigger

6" Concession Drain
Improvements — 7t
Concession Road to 8t
Concession Road

Shift drain outside of
private property areas into
the SWM Corridor and
revise cross section.

Initial stages of
development within the
East Pelton area.

6" Concession Drain
Improvements —8t"
Concession Road to 9t
Concession Road

Shift drain outside of the
Baseline Road right of way
and into the SWM Corridor
and revise cross section.

Development within CR42
SPA will trigger the
urbanization of Baseline
Road to support higher
traffic demand.

Watson Drain (10t
Concession Rd to Little
River)

Maintain the Watson Drain
crossing at CR42 as part of
the CR42 reconstruction.

Improvements to CR42,
between the City Limits
and Lauzon Parkway.

Ultimate Buildout

Watson Drain (E-W
Arterial Drain to Little
River)

Abandon the Watson Drain
as part of the urbanization
of 10" Concession Road.
Drainage to be intercepted
by SWM ponds.

Construction of the SWM
Ponds in the areas
currently served by this
drain.

Hurley Relief Drain

Realign to directly north of
the Highway 401, intercept
all N/S Drains.

Construction of the E-W
Arterial Road and
development within the
areas south of the E-W
Arterial Road.

Little 10th Concession
Drain Realignment

Development within the
areas in the vicinity of 10t
Concession Road, south
CR42.

Lachance Drain
Realignment

Realignment to the drain
into the proposed SWM
Corridor

This work was completed
as part of the development
of the proposed
Automotive Battery Plant.

Stormwater Management

Each phase has a proposed SWM facility with a pumped outlet, associated storm and

sanitary trunk infrastructure and road improvements.
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The City will not permit interim SWM solutions that require offline or private SWM
solutions. Developers must contribute to the development of the ultimate SWM facilities
in the allocated SWM facilities. Partial construction of the pump stations and ponds is
permitted; however the developer must confirm that the necessary quality and quantity
design criteria are met.

Water Distribution

10.1.5

This plan does not provide details regarding the expansion of the water distribution
network as water network demands will need to be assessed by ENWIN Water to
determine when the trunk watermain infrastructure upgrades are triggered.

Utilities

10.2

Similar to water distribution, power, gas and telecommunications needs are not
formalized at this time. Utilities have been notified of the proposed development and
estimated growth yields as noted in Section 8.0 above. It is recommended that
developers engage utilities early in the development process to ensure that services are
available and/or what works need to be done to support development needs.

Approvals

10.3

During detailed design, relevant agency and municipal approvals will be required
including, but not limited to, the MECP, Transport Canada, ERCA permits and approvals,
Windsor International Airport, and ENWIN approvals.

The SSMSP Natural Environment Assessments dated 2022 and Stage 1 Archaeological
Assessment Dated 2021 have been completed as part of this project and should be
referenced to determine any additional studies or approvals that may be required for
Schedule B projects. These reports are in Appendix B and C of the Master Plan report.
Discussion with the City will be required during detailed design if any additional approvals
are required to construct the recommended infrastructures.

Development Charges

The information used in this study will be used to complete an Area- specific development
charge schedule which outlines cost sharing for trunk infrastructure required.
Infrastructure recommendations and cost estimates from this study will be used as the
basis for that study. Changes to the expected population growth in response to Bill 23

\_ shall be considered in the completion of this analysis.
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Cost Estimates

In order to provide the City with a more detailed summary of the proposed works,
estimated construction costs have been developed. The capital construction costs for the
various recommended solutions are based on the year 2022 construction prices. During
detailed design, detailed cost estimates should be completed to more accurately estimate
the construction costs for the proposed improvements. This section includes a summary
of the high-level costs related to the proposed roadways, sanitary and storm trunk
sewers, pumping stations and ponds.

A summary of the cost estimate assumptions is included below in Section 11.1

Costing Assumptions and Methodology

The cost assumptions for all recommended improvements for each of the service areas
include, but are not limited to, the following:

e Construction cost estimates, including labour, are based on 2022 unit prices and
the accuracy of each estimate is +/- 30% and dependent on the timing of
implementation;

e 30% contingency added for Capital Construction Cost;

e Future engineering costs calculated as 20% of capital construction costs; and

e Due to material supply issues, global increase in fuel costs and local market
fluctuations an additional inflation allowance of 20% has been applied to all
infrastructure costs.

A more detailed summary of key assumptions used to develop project cost estimates can
be found in Appendix F-7 in the document entitled Budgetary Cost Estimate Assumptions.

It should be noted that land acquisition costs required to construct recommended
solutions on private property are not included in the cost estimates. Land acquisition
requirements and the associated costs shall be confirmed during detailed design.

Transportation
The roadway construction cost estimates for full road construction, including earth
excavation, granular road base, pavement, curbs and gutters, sidewalks, bike lanes,

\_ restoration, street lighting, traffic signals and other typical surface works.
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Storm and Sanitary Infrastructure
Storm and sanitary construction cost estimates for works within the municipal right-of-
way included the pipes, backfill, maintenance holes, private drain connections, and
restoration. Sewer cost do not include road restoration costs and assume that road work
will be included in the provided transportation network costs.

Stormwater Management Facilities

The stormwater management facilities cost estimates include the installation of the
facilities, including excavation of material, export of materials, landscaping, erosion
control, restoration, and recreational trails. For the purposes of this study it was assumed
that most of the pond excavation volume will be moved off site

Storm Pumping Stations
The cost estimate for the recommended pumping stations include the cost to construct
the pumping station, provide generators and outlet pipes to the municipal drains.

Unit Prices

11.3

Approximate unit prices were developed based on 2022 average construction costs for
similar projects. The unit prices were utilized to determine the total construction costs
for the recommended solutions within the study area. To simplify the costs for the
proposed works, majority of the unit prices were developed on a per metre basis, with a
few others developed on a per item basis.

Appendix F-7 details the functional design costs, unit costs and a summary of total costs
for the projects identified for the two secondary plan areas. This table should be read in
conjunction with the cost estimate assumptions identified in Appendix F-7.

Implementation Variances

Due to the scale of the proposed works and the implementation schedule, actual
construction costs may vary significantly depending on the year of implementation.
Priority projects recommended for implementation in the near future will have a higher
degree of cost accuracy than works to be completed many years in the future.

The implementation plan detailed in Section 10.0 of this report identifies projects to be

completed in the next 5-year timeframe. Timing of other projects should vary in
\_ implementation timing as they are driven by development. Consideration for inflation,
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material supply and market factor shall be considered in budgeting and planning
proposed infrastructure.

Operation and Maintenance Costs

11.5

The costs to operate and maintain the various infrastructure improvements that have
been recommended were not included in the cost estimate. Due to the implementation
time horizon, operation and maintenance costs could vary significantly. The City will need
to include the recommended solution to its operations and maintenance programs once
they are constructed. As the improvements are constructed, the City should update their
asset inventories and corresponding operational budgets that will be necessary to
maintain the new infrastructure.

On-going monitoring and maintenance will need to take place to ensure that the
infrastructure is not altered in any way that could make the system vulnerable to failure.
The costs for maintenance may vary significantly from year to year, so it is important to
be conservative when estimating the City’s operation maintenance costs.

Cost Estimate Summary

All construction estimates have been broken down into projects to provide a more
accurate representation of what the costs are, to complete the construction of the
proposed infrastructure within the two (2) secondary plan areas in the study area. The
construction costs for the new proposed collector roads, sanitary and storm
infrastructure, SWM facilities, and pumping stations are separated based on the projects
in the phasing plan.

Total costs for all projects are detailed in Appendix F-7. Below summarizes the total cost
for each infrastructure based on the phases.

N
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Table 11-1: Summary of Total Infrastructure Costs

11.0 Cost Estimates 62

Stormwater
Schedule C Transportation Management Municipal Sanitary
Phases Environmental Network Facilities and Drainage Trunk Total
Assessments Storm Trunk Improvements | Infrastructure
Sewers

5 Year

Horizon $1.34M $10.50M $18.70M $6.95M N/A $37.49M
Phase 1 -

East S0.30M/EA $36.52M $62.18M $10.03M N/A $108.73M
Pelton

Phase 2 -

East $0.30M/EA $21.10M $28.50M N/A N/A $49.60M
Pelton

Phase 1 -

CR42 SPA $0.30M/EA $108.23M $125.75M $7.86M $1.26M $243.10M
Phase 2 -

CR42 SPA $0.30M/EA $100.67M $178.27M $8.04M $9.87M $296.85M
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Summary of Functional Servicing

The Municipal Servicing Functional Design Report outlines the design criteria and
recommended infrastructure required to serve proposed development within the SSMSP
to follow the requirements of the Municipal Class Environmental Assessment (Class EA
2023) - Approach No. 2 and the requirements of Phases 1 and 2 of the Class EA, including
requirements for any Schedule B projects.

This study has provided guidance for the design, construction and implementation of
the following:

e Trunk sanitary sewers including the assessment of available treatment plant
capacity;

e Trunk storm sewers;

e SWNM facilities including consideration for the Little River floodplain;

e Stormwater pumping stations;

e Overland drainage, minimum development elevations and site grading;

e Watermain Distribution Network; and

e Internal Collector Road Network.

Sanitary Sewers and Treatment Plant Capacity

Recommendation of the SSSEA shall continue to be implemented sanitary servicing needs
increase within the study area. The trunk sanitary sewers design has been evaluated
based on the established lands uses and population densities and the depth and size of
the sewer were confirmed. The study recommends that the sanitary sewer along the 9%
Concession Road and 10 Concession Road be implemented with focus on the first
segment of sewer on 9" Concession Road, extending from CR42 to Baseline Road to
service the Regional Hospital and surrounding lands.

Based on the assessment of average daily flows to the LRPCP, it was determined that
approximately 57% of development with the East Pelton SPA and 15% of development
CR42 SPA can be accommodated prior to the City needing to proceed with a Schedule C
Environmental Assessment for the expansion of the treatment capacity of the plant.

N
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Storm Sewer Servicing

Storm trunk sewers have been recommended to provide stormwater conveyance from
the proposed developable lands downstream to designated SWM facility. Trunk storm
sewers are designed to provide a 1:10 year level of service based on land use based
imperviousness values. The sewers range in size from 975 mm dia. to 3000 mm dia. and
have been located along arterial and collector roadways throughout the study area.

Stormwater Management

A regional SWM strategy has been developed for the initial buildout areas which include
the East Pelton and CR42 SPAs and the Areas adjacent to the first phase of the Lauzon
Parkway improvements. The areas have been broken down into eight (8) drainage areas
each with a corresponding SWM pond and pumping station. Ponds are designed to
provide quantity and quality control of stormwater runoff to meet municipal and
provincial minimum guidelines and to provide consideration climate change through the
evaluation of the prescribed Urban Stress Test.

The functional design of the SWM ponds has been completed and used to determine the
necessary SWM corridor configuration and confirm minimum corridor widths. SWM pond
designs will need to include considerations for waterfowl mitigation including additional
landscape and active features to deter waterfowl habitat and reduce safety risks due to
the proximity to the Windsor International Airport (WIA).

Transportation

The proposed transportation network is comprised of 3 arterial roads that provide access
to and from the project service areas. The size and extent of the arterial roads, Lauzon
Parkway, County Road 42 and the proposed East-West Arterial Road, have been
developed via the Lauzon Parkway Environmental Assessment (2014). Internally there are
a number of collector roads that support internal land use changes and population
growth. Existing concession roads will be urbanized and those corridors will be used to
accommodate trunk sewer servicing and utility services. Proposed cross section upgrades
and typical collector road cross sections have been included which shall be used to guide
the transformation of these corridors to service new developments.
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Watermain Servicing

Watermain distribution needs have been identified in the Water System Master Plan 2019
Update (2020). A number of watermain trunk improvements have been identified to
service the development in Sandwich South. As development needs are identified, ENWIN
shall be made aware of water servicing requirements to assist with determining if
watermain improvements will be trigger to meet minimum servicing demands. Upon
construction of proposed road improvements, watermain improvement needs shall be
identified and incorporated in these projects.

Utility servicing

Each utility company has been provided a plan of population growth and land uses
proposed for the initial buildout areas. Necessary power distribution and
telecommunications will need to be routed to the initial build out areas. Developers shall
commence discussions with utilities early in the development application process to
determine the extent of utility improvements required to provide sufficient servicing.
Utilities shall consider providing services that will also serve the greater development in
an organized efficient way.
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NOTES:
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JNOTES:

1. THE STORMWATER CORRIDORS WILL
ACCOMMODATE THE MUNICIPAL DRAIN
REALIGNMENTS, RECREATIONAL TRAILS, PONDS,
PUMP STATIONS AND PROPOSED NATURAL
HERITAGE AREAS.

. LAYOUT OF THE PONDS AND OTHER FEATURES WILL
BE REFINED BASED ON FINAL NATURAL HERITAGE
SYSTEM RECOMMENDATIONS AND REFINED
FUNCTIONAL DESIGNS.

. FINAL POND/FOREBAY SIZE AND LOCATIONS TO BE
FURTHER REFINED THROUGH DETAILED DESIGN.

. FLOODWAY EXTENTS SHOWN ARE BASED ON THE
CONSTRUCTION OF THE E-W ARTERIAL DRAIN AND
ASSOCIATED DRAIN DIVERSIONS
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NOTE:
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FIGURES F4-1, F4-2, AND F4-3).
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1.0 INTRODUCTION

This report provides the results of a preliminary geotechnical assessment carried out for the Sandwich South
Lands in Windsor, Ontario as part of the Sandwich South Master Servicing Report and Little River Watershed
Flood Plan Mapping currently being undertaken. The Sandwich South Lands cover approximately 2,600 hectares
and are generally bounded by Walker Road to the west, properties fronting County Road 17 to the east (South of
County Road 42), Banwell Road to the east (north of county Road 42), Highway 401 to the south, and the
northern limit of the Windsor Airport Lands to the north. The lands were transferred from the Town of Tecumseh
to the City of Windsor in 2002 for the purpose of satisfying the future growth needs of the City.

There is currently development pressure for areas within the Sandwich South Lands, including residential
development and, as such, the Sandwich South Master Servicing Report and Little River Watershed Flood Plain
Mapping Report are required before any proposed development plans can be appropriately reviewed.

The purpose of this geotechnical assessment was to evaluate the subsurface soil and groundwater conditions
within the Sandwich South Lands based on available topographic and geological mapping, historical aerial
photographs and borehole and test pit data from previous geotechnical work conducted in the general vicinity,
and provide preliminary geotechnical engineering recommendations for the design of sewer and water supply
services including: excavations and installations, backfill, pipe bedding, and stormwater management facilities. In
addition, recommendations for additional site-specific geotechnical exploration and testing are provided.

Authorization to proceed with the preliminary geotechnical assessment, in accordance with our March 26, 2019
proposal, was provided by Ms. Nicole Caza, P.Eng., of Dillon Consulting Limited by a work order dated May 21,
2019.

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 multiple investigations in the general vicinity of the
Sandwich South Lands. The results of the geotechnical work were provided in the following reports:

Golder Report No. 754081 titled “Subsurface Investigation, Proposed Husky Oil Car/Truck Stop Highway 401,
County Road 46, Essex County, Ontario”, dated July 1975;

Golder Report No. 801-4004 titled “Geotechnical Investigation, Proposed Reconstruction of Pillette Road from
Plymouth Road to C.N./C.P. Railway, Windsor, Ontario”, dated February 1980;

Golder Report No. 831-4062 titled “Geotechnical Survey, Proposed Two-Bay Addition to Existing Garage
(Unheated) at Windsor Airport, Southern Ontario Task Request No. 29-83-1, Windsor, Ontario”, dated August
1983;

Golder Report No. 861-4147 titled “Geotechnical Investigation, Proposed Warehouse Structure, County Road
42, Part Lot 16, Concession VI, Township of Sandwich South”, dated October 1986;

Golder Report No. 901-4269 titled “Geotechnical Investigation, Twin Oaks Industrial Park, City of Windsor”,
dated December 1990;
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Golder Report No. 961-4043 titled “Geotechnical Investigation, Rhodes Drive Sanitary Sewer, Pillette Road to
Jefferson Boulevard, Windsor, Ontario”, dated June 1996;

Golder Report No. 961-4114 titled “Geotechnical Investigation, Proposed Twin Oak Industrial Park, Phase |,
Windsor, Ontario”, dated August 1996;

Golder Report No. 971-4045 titled “Geotechnical Investigation, Anchor Lamina Inc., World Headquarters,
Windsor, Ontario”, dated April 1997;

Golder Report No. 971-4135 titled “Geotechnical Investigation, Proposed Sikh Temple (Gurdwara), County
Road 42, Township of Sandwich South, Ontario”, dated June 1997;

Golder Report No. 971-4236 titled “Geotechnical Investigation, Proposed Riverview Steel Co. Plant, Twin oaks
Industrial Park, Windsor, Ontario”, dated October 1997;

Golder Report No. 981-4341 titled “Geotechnical Investigation, Proposed Monopole Tower, Site No ON-820,
Provincial and Walker Roads, Windsor, Ontario”, dated January 1999;

Golder Report No. 991-4228 titled “Geotechnical Investigation, Proposed Additional Track Capacity, Canadian
Pacific Railway, Walker Road to Lauzon Parkway, City of Windsor/Town of Tecumseh, Ontario”. Dated
November 1999;

Golder Report No. 001-4112 titled “Geotechnical Investigation, Proposed Industrial Building, Twin Oaks
Industrial Park, Windsor, Ontario”, dated May 2000;

Golder Report No. 001-4195 titled “Geotechnical Investigation, Walker Road Widening, North Roseland
Subdivision, Windsor, Ontario”, dated August 2000;

Golder Report No. 001-4327 titled “Geotechnical Investigation, Proposed Exkor Manufacturing Plant, Valtec
Court, Twin Oaks Industrial Park, Windsor, Ontario”, dated January 2001;

Golder Report No. 011-4121 titled “Geotechnical Investigation, Walker Road Widening and Reconstruction,
Phase 3, Division Road to Legacy Park Drive, Windsor, Ontario”, dated May 2001;

Golder Report No. 031-140357 titled “Geotechnical Investigation, Proposed East Banwell Road Development,
Windsor, Ontario”, dated January 2004;

Golder Report No. 041-140173 titled “Geotechnical Investigation, Walker Road Reconstruction, Legacy Park
Drive to Highway 401, Windsor, Ontario” dated October 12, 2004;

Golder Report No. 06-1140-021 title “Geotechnical Investigation, Sanitary Servicing of Annexed Lands and
Town of Tecumseh Lands Phase 1A and 3, Windsor, Ontario”, dated April 24, 2006;

Golder Report No. 06-1140-248 titled “Geotechnical Investigation, 600 Millimetre Diameter Feedermain,
Banwell Road and County Road 42, Town of Tecumseh, Ontario”, dated December 2006;

Golder Letter No. 07-1140-0030 titled “Exploratory Boreholes, Various Streets, Windsor, Ontario”, dated March
28, 2007;

Golder Report No.07-1140-0031 titled “Geotechnical Investigation, Proposed Commercial Development,
Tecumseh Road East at Southfield Drive, Town of Tecumseh, Ontario” dated April 3, 2007;
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Golder Report No. 07-1140-0178 titled “Preliminary Geotechnical Investigation, Lots 14 to 18, Part Lots 12,
13, and 20, Registered Plan 65 and Part Lots 139, 140 and 141, Concession 3, Former Township of Sandwich
South, City of Windsor, Ontario”, dated October 26, 2007;

Golder Report No. 08-1140-W041 titled “Geotechnical Investigation, Proposed Retail Development, 3800
Block of Walker Road, Windsor, Ontario”, dated April 25, 2008;

Golder Report No. 08-1140-W044 titled “Geotechnical Investigation, Watermain Replacement, North Service
Road at the CP Rail Crossing, City of Windsor, Ontario”, dated May 16, 2008;

Golder Report No. 08-1140-W125 titled “Geotechnical Investigation, Proposed Site Servicing and Road Work,
Shields Avenue East of Banwell Road, Town of Tecumseh, Ontario”, dated September 11, 2008;

Golder Report No. 09-1140-1122-R01 titled “Test Pit Investigation, Royal Timbers Commercial Development,
Windsor, Ontario”, dated May 2010;

Golder Report No. 10-1140-0096-R01 titled “Geotechnical Investigation, Highway 401 Undercrossing, Trunk
Sanitary Sewer, 8" Concession Road, Windsor, Ontario”, dated December 2010;

Golder Report No. 10-1140-0251-R01 titled “Geotechnical Investigation, Walker Road Reconstruction, Digby
Street to Division Road, Windsor, Ontario”, dated February 2011;

Golder Report No. 12-1140-0094-R01 titled “Geotechnical Investigation, Husky Facility #9105, New Cardlock,
Retail Canopy Structures and Facility Sign, Town of Tecumseh, Ontario”, dated November 2012;

Golder Report No. 12-1140-0207-R01 titled “Geotechnical Investigation, Proposed Retail Building, 3472
Walker Road, Windsor, Ontario”, dated October 2012;

Golder Report No. 13-1140-0110-R01 titled “Geotechnical Investigation, Proposed Culvert Replacement,
County Road 43 at Sullivan Creek (C-43-045), Town of Tecumseh, Ontario”, dated July 2013;

Golder Report No. 13-1140-0187-R01 titled “Geotechnical Investigation, Proposed Multi-Modal Cargo Facility,
Windsor, Ontario”, dated October 2013;

Golder Report No. 13-1140-0187-Ph2000-R01 titled “Supplementary Geotechnical Investigation, Proposed
Multi-Modal Cargo Facility, Windsor, Ontario”, dated February 2014;

Golder Report No. 1411749-R01 titled “Baseline Road Realignment (14-03551), 11t Concession Road to
Sullivan Creek, Town of Tecumseh, Ontario”, dated October 2014;

Golder Report No. 1403551-R01 titled “Geotechnical Investigation, Proposed Bridge Replacement, Baseline
Road over Sullivan Creek, Bridge #1006, Town of Tecumseh, Ontario”, dated May 2014;

Golder Report No. 14-1140-0005-R01 titled “Geotechnical Investigation, 6 Concession Drain Bank Failure,
Baseline Road between 8t and 9t Concession Roads, Windsor, Ontario”, dated February 2014;

Golder Report No. 1526237-1000-R01 titled “Preliminary Geotechnical and Hydrogeological Investigation,
County Road 42 at ninth Concession Road, Windsor, Ontario”, dated May 2015; and

Golder Report No. 1658070-R01 titled “Geotechnical Investigation, Tecumseh Road and Lesperance Road,
Streetscape Improvements, Tecumseh, Ontario”, dated December 2016;
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Relevant Record of Borehole and Test Pit Sheets from the above-listed Golder reports are attached in Appendix
A and the approximate borehole and test pit locations are shown on Figures 2 to 6.

3.0 METHODOLOGY

The preliminary geotechnical assessment consisted of compiling and conducting a detailed review of the
following:

m Available topographic mapping;
m Surficial soil and bedrock geological mapping;
m  Aerial photos of various vintages; and

m  Existing geotechnical reports available for the area of the site (as listed above).

4.0 SITE DESCRIPTION

The subject Sandwich South Lands cover approximately 2,600 hectares and are generally bounded by Walker
Road to the west, properties fronting County Road 17 to the east (South of County Road 42), Banwell Road to the
east (north of county Road 42), Highway 401 to the south, and the northern limit of the Windsor Airport Lands to
the north. The ground surface within the study area is generally flat with ground surface elevations varying
between approximately 180 and 190 metres.

The land use within the study area is mainly agricultural. However, the study area contains the Windsor
International Airport, and also includes areas of residential, commercial, and industrial development.

5.0 SITE GEOLOGY

The project area is located in the physiographic region of Southwestern Ontario known as the St. Clair Clay
Plains. Within this region, Essex County and the southwestern part of Kent County are normally discussed as a
sub-region known as the Essex Clay Plain (Chapman and Putnam, 1984). The clay plain was deposited during
the retreat of ice sheets (late Pleistocene Era) when a series of glacial lakes inundated the area.

In general, the ice sheets deposited materials with a glacial-till-like gradation in the area of Windsor. Depending
on the locations of the glacial ice sheets and depths of water in the ice-contact glacial lakes, the materials may
have been directly deposited at the contact between the ice sheet and the bedrock or, as the lake levels rose and
the ice sheets retreated and floated, the soil and rock debris within and at the base of the ice were deposited
through the lake water (glaciolacustrine depositional environment). The term “glacial till”, in its common usage,
often indicates a very dense or hard composition resulting from consolidation and densification under the weight
of the ice sheet and the mineral soil particles typically have a distribution of grain sizes ranging from cobbles to
clay. In many areas of Windsor, however, the majority of the soils described as “glacial till” were deposited
through water and have a soft to firm consistency below a “crust” that has since become stiff to hard through
weathering and desiccation.

The quaternary geology mapping from the Ontario Department of Mines Preliminary Geological Map No. 3253
titled “Quaternary Geology, Essex Count Area (West Half), Southern Ontario”, dated 1994 indicates that the
predominant soil type within the project area is Pleistocene deposits consisting of glaciolacustrine silty clay and
clayey silt till. In portions of the study area, the till deposits are overlain by a thin discontinuous cover of
glaciolacustrine sand. Localized deposits of modern alluvium and glaciofluvial sands and gravels are also
present. The quaternary geology of the study area is shown on Figure 7.
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The bedrock underlying the study area is reported to consist of Middle Devonian limestone, dolostone, and shale
of the Hamilton Group and Dundee Formation. Available bedrock depth mapping from the Ontario Ministry of
Northern Development and Mines Map No. P.3255 titled “Drift Thickness, Essex County Area (West Half)”, dated
1994 indicates a bedrock depth of between approximately 20 and 65 metres below the ground surface with the
project area .

6.0 HISTORICAL AERIAL PHOTOGRAPHS

Aerial photographs of the Sandwich South Lands area from 1930, 1947, 1953, 1962, 1970, 1982, 1983, 1992,
and 1995 were obtained and reviewed. Aerial photography from 2004 and 2017 was reviewed via the County of
Essex MapViewer digital mapping online resource. These aerial photographs were reviewed in order to develop
a history of the development of the site and surrounding properties.

The 1930 aerial photograph of the north west portion of the site, along with photographs from 1947, show the site
and the majority of the surrounding properties as predominantly agricultural land. By 1947, the Windsor
International Airport was under construction. By 1953, the airport appeared to have been completed, with an
eastward extension to the runway visible in the 1977 aerial photograph.

Surrounding areas developed gradually from inferred residential/agricultural land use in the 1930s to 1960s.

North of the airport land, light industrial/commercial properties were developed from the mid-1970s to present.
Surrounding property use appeared in the present-day configuration as depicted in the 2017 aerial image. A solar
energy generating facility was construction on the Windsor airport lands prior to 2017.

7.0 SUBSURFACE CONDITIONS

The subsurface conditions encountered in the boreholes and test pits advanced within the subject portion of the
Sandwich South Lands and within the general project vicinity are detailed on the attached Record of Borehole and
Record of Test Pit sheets in Appendix A. 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 locations. It should be noted that the subsurface soil and groundwater
conditions discussed in this report are based on previous boreholes from investigations dated as early as 1975
and may have been altered by subsequent development and infrastructure construction. In addition, some of the
available information is from outside of the immediate area of the site. The available information from previous
investigations is concentrated toward the north, west, and central portions of the study area, with limited
information available for the southeast section of the study area.

Based on our review of the available information, the soil conditions within the Sandwich South Lands likely
consist of fill or organic surficial soils overlying an extensive deposit of glaciolacustrine silty clay/clayey silt (often
referred to as till). Where boreholes were advanced off the existing road alignments in areas of previous
development and construction activity, soils may consist of fill of varying composition (silt, sand, clay, organics,
deleterious materials, etc.), placed over topsoil in some areas, and of variable depth. Topsoil is expected to
overly the silty clay off the roadways in areas not subjected to previous development activity and in areas of
agricultural use. In some areas, relatively thin layers of sand and silty sand were present overlying the silty
clay/clayey silt. The underlying silty clay/clayey silt contained occasional embedded sand and silt layers. In the
roadways, surficial soils are expected to consist of the pavement structure and fill materials overlying the native
soils.
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Perched groundwater is likely present within the surficial granular fill soils and native sand/silty sand layers (where
present) overlying the lower-permeability cohesive materials.

Based on our review of readily available geotechnical and geological data, the subsurface conditions below the fill
materials within the Sandwich South Lands appear to be generally consistent with the geological and surficial
soils mapping (as shown on Figure 7).

8.0 DISCUSSION

This section of the report provides our interpretation of the available geotechnical data and it is intended for the
guidance of the design engineer during conceptual design within the context of the overall geotechnical
assessment. Where comments are made on construction, they are provided only to highlight those aspects which
could affect the design of the project.

Based on our understanding of the Sandwich South Lands Master Servicing Report and Little River Watershed
Flood Plan Mapping requirements, preliminary geotechnical engineering recommendations are required for the
design of sewer and water supply services including excavations and installations, pipe bedding, backfill, and
stormwater management facilities. In addition, recommendations for additional site-specific geotechnical
exploration and testing are provided.

8.1 Excavations

Excavations for the servicing works at this site will generally encounter existing pavement structures, surficial
topsoil and/or fill materials underlain by silty clay/clayey silt (till). Cobbles and boulders should be expected within
the native silty clay/clayey silt soils.

All excavations should be carried out in accordance with the latest edition of the Occupational Health and Safety
Act and Regulations for Construction Projects (OHSA). The OHSA regulations governing excavation support and
maximum side wall slope inclinations apply only to excavations extending to depths of greater than 1.2 metres
below the adjacent ground surface. In general, under the OHSA criteria, fill, topsoil, and firm silty clay/clayey 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/clayey silt would be classified as a Type 2 soil. Any silty sand to sand, or silt layers below the water
table would be classified as Type 4 soils. Under the OHSA criteria, unsupported excavations in Type 2 and 3
soils should have side slopes inclined no steeper than 1 horizontal to 1 vertical and unsupported excavations in
Type 4 soils should have side slopes inclined no steeper than 3 horizontal to 1 vertical.

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 till materials. Water inflows due to perched groundwater within surficial granular fills or native
sands overlying the less permeable cohesive materials are expected to be relatively minor. Nevertheless, some
groundwater seepage into open excavations should be anticipated. Typically, inflows may be controlled by
pumping from properly filtered and constructed sumps located in the base of the excavation. Care should be
taken to direct all surface water away from the excavations. Depending on the prevailing weather conditions, it
may be necessary to flatten excavation slopes in the fill materials and/or blanket the slopes with free draining
material to enhance stability and control ground losses.
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8.2 Pipe Bedding

The bedding material for any new sewer and water supply pipes should consist of an approved granular material,
consistent with the type and class of pipe to be used. Ontario Provincial Standard Specification (OPSS) Granular
‘A’ is typically a suitable bedding material for the study area. The bedding should extend from a minimum of 150
millimetres (mm) below the pipe to at least 300 mm above the pipe. The pipe bedding should be uniformly
compacted to at least 95 per cent of the standard Proctor maximum dry density (SPMDD) in loose lifts not
exceeding 300 mm in thickness. Hand tamping around the pipe may be required to ensure that no voids are
present below the spring line of the pipe. It is also important to provide well compacted granular bedding within
the approach zone of the pipe(s) at the manholes. In general, the use of material known locally as “graded clear
stone” might be considered for pipe bedding up to the spring line of the pipes; however, in general, such “clear
stone” should not be used without the corresponding use of a non-woven geotextile filter fabric completely
encapsulating the stone. Otherwise, the native fine-grained soils can soften over time as a result of water within
the stone void spaces saturating the surrounding clay and allowing deformation and migration of the native soils
into this void space. Granular materials used for pipe bedding can create a subsurface reservoir or conduit for the
accumulation and flow of water and if such flow is not acceptable, low-permeability trench plugs should be
provided at regular intervals around the utility pipe.

Should excavations be required below the underside of bedding level to remove fill materials or other unsuitable
materials, the excavation should be brought to the underside of bedding level using lean concrete or an approved
free-draining granular material uniformly compacted to a least 98 per cent of SPMDD in loose lift thickness not
exceeding 300 mm.

8.3 General Trench Backfill

Any existing random fill or topsoil materials are not considered suitable for use as general trench backfill and
should be wasted or used for grading outside the limits of the roadway, curb and gutter and sidewalks.

The native silty clay/clayey silt may be reused as trench backfill provided the material water contents are at or
near the estimated optimum water contents for mechanical compaction purposes at the time of use. The silty
clay/clayey silt till may require moisture conditioning (drying) prior to being reused as trench backfill. Provided the
moisture contents can be reduced to within 3 per cent of optimum, the reuse of these soils for general trench
backfill is considered acceptable and will reduce the material disposal requirements. The use of the silty clay till
materials in the lower portions of the trench will also assist in limiting surface water infiltration into the underlying
bedding materials.

Backfill materials should be placed in maximum 300 mm thick loose lifts. The placement water content of the silty
clay/clayey silt till materials should be within 3 per cent of the optimum water content for compaction. The general
trench backfill material should be uniformly compacted to at least 95 per cent of SPMDD. Where the trench
backfill forms a pavement subgrade, the materials comprising the upper metre should be uniformly compacted to
at least 98 per cent of SPMDD.

Cohesive backfill material that is more than 3 per cent dry of the optimum water content should be wetted during
compaction to reduce the size and frequency of voids and the associated potential for post construction
settlement, or the material should not be used. If lesser degrees of compaction are achieved, increased
settlements will result. Further, if non-uniform compaction of the backfill is achieved, non-uniform settlement of
the trench backfill material should be expected. The use of imported granular backfill such as OPSS Granular ‘B’,
Type | could be considered to reduce the amount of post-construction settlement, or if sufficient excavated
material is not available. The Granular ‘B’ should be placed and compacted as described above.
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In general, some settlement of trench backfill should be expected. Therefore, consideration should be given to
deferring placement of the surface course of pavement until the subsequent construction season.

8.4 Trenchless Methods

Service installations extending under existing rail tracks or roadways may be carried out using trenchless
techniques. The following trenchless techniques are generally feasible within the study area:

Horizontal directional drilling (HDD);
Jack and bore; and
Pipe Ramming.

The contractor should be fully responsible for the selection of the trenchless technology which best fits the
contract requirements, his equipment and experience and staff availability.

The trenchless crossing of railway rights-of-way must be conducted in accordance with railway requirements. All
temporary excavation support systems should be designed and constructed in accordance with

OPSS.PROV 539 (Construction Specifications for Temporary Protection Systems, 2014). Where the excavation
support system is at least 5 metres beyond the edge of the rail ties, lateral movements of the temporary shoring
system should meet Performance Level 2 as specified in OPSS.PROV 539. Where the support system is closer
to the rail ties, displacements of the shoring system should meet Performance Level 1 as specified in
OPSS.PROV 539. Temporary retaining structures (shoring) and permanent retaining walls or foundations
abutting the railway must also be designed to meet the requirements of American Railway Engineering and
Maintenance of Way Association (AREMA) guidelines and include surcharge loads associated with rail traffic.

A monitoring program utilizing an array of shallow and deep settlement monitors is recommended. The shallow
settlement monitors would consist of settlement plates installed at subballast level with steel riser rods at the end
of the ties. The deep monitors should be installed one metre above the sewer/watermain obvert level, concreted
in place and a sleeve provided around the remainder of the rod. A review threshold settlement value of 5 mm
should be used with the alert level settlement set at 10 mm. Settlement monitoring should be carried out prior to,
during and following the pipe installation. Should the 5-mm settlement review level be reached, the survey should
be repeated immediately, and the contractor's methodology reviewed, appropriate adjustments incorporated, and
the survey frequency increased. Should the 10-mm alert settlement level be measured, the work should cease,
preparation should be made to bulkhead the casing and railway personnel should be notified. The survey should
be repeated and checked. The appropriate revisions should be made to the trenchless procedure and the project
should only proceed following approval from the railway.

All trenchless work must be carried out by an experienced specialist contractor employing only qualified workers
skilled in their trade under the direction of an experienced supervisor. The contractor’s work plan should include a
method of sealing the ends of the bore/casing at the end of each workday or in case of an emergency. It should
also include a procedure for compensation grouting should uncontrolled loss of ground or drilling fluid occur. It is
recommended that the geotechnical aspects of the contractor’s work plan for proposed undercrossings be
reviewed by this office prior to construction. The trenchless contractor is advised to carefully expose any
underground utilities that intersect or are adjacent to the undercrossing path to confirm their elevations prior to
commencement of the work.

Based on the soil conditions encountered in the previous boreholes, undercrossings will likely be installed through
firm to very stiff silty clay/clayey silt till. Control of the vertical alignment for the trenchless installation may be
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problematic should sand/silt layers be present. The presence of cobbles and boulders within the silty clay till
should be expected.

8.4.1 Horizontal Directional Drilling

HDD is considered to be a feasible trenchless alternative for railway track or roadway undercrossings. With HDD,
a small rotating and steerable bit is launched from the surface at a shallow angle and is used to drill a pilot hole
supported with drilling fluid. Once the pilot bore is complete, the drill head is replaced with a backreamer or
expander which enlarges the drill hole so that the product pipe or casing can be pulled through. It is adaptable to
a range of drilling conditions through selection of compatible drilling fluids, downhole tools, and equipment.

The HDD unit must have sufficient thrust to overcome the soil resistance typical of the very stiff silty clay/clayey
silt till. The presence of cobbles and boulders should be anticipated in the silty clay/clayey silt strata present
across the project area. Cobbles and boulders have the potential to impede advancement and could also deflect
the unit. The drilling fluid, fluid volumes and rate of advancement must be compatible with the ground conditions.

Drilling pressures must be carefully monitored to avoid exceeding the maximum allowable pressure within the
bore annulus and “blow out” of drilling fluids to the ground surface and road or railway elevations. Reaming and
pullback rates should be carefully controlled so that the annulus is properly prepared, and cuttings are effectively
mixed with the slurry. After completion, the borehole diameter will exceed the diameter of the installed pipe. In
some cases, the annular gap is filled with grout injected through small separate grout pipes that are pulled
through with the final pipeline. In other cases, the drilling fluid is designed with appropriate materials

(e.g., bentonite) such that over a period of time after the fluids stop circulating, the combined fluids and cuttings
develop sufficient gel strength to form a semi-solid that does not “bleed” or otherwise shrink sufficiently to result in
closure of the annular gap. Prior to construction, the properties of the final drilling fluid and methods for filling the
annular gap should be reviewed in detail. The gap should not be allowed to close over the lifetime of the new
installation otherwise settlement may occur over the installation.

8.4.2 Jack and Bore

With the jack and bore method, entry and receiving pits are first excavated to accommodate the jacking
equipment at the entry pit and connections to the main pipe at the receiving pit. The casing is advanced by
jacking with simultaneous removal of spoils using helical augers within the casing. Successive lengths of casing
are welded together prior to each advance. The lead casing is generally equipped with a shield or thickened
leading end to create a minor amount of overcut to reduce shear stress.

The main advantage of this system is that, with suitable soil conditions and good workmanship, limited settlement
generally occurs due to the simultaneous installation of the casing. However, glacial tills should be expected to
contain cobbles and boulders and jack and bore operations may be problematic if boulders greater than 0.3 times
the casing diameter are encountered.

Based on the presence of stiff to very stiff silty clay till, to limit over excavation and loss of ground with resultant
post-construction settlements and consistent with typical railway requirements, the auger head should be kept at
least 0.9 m behind the end of the casing at all times. The use of an injected bentonite lubricant will probably be
required to reduce casing friction/adhesion and jacking loads. Care will be required to maintain alignment and
grade during the casing installations.

8.4.3 Pipe Ramming

Pipe ramming utilizes a large horizontal percussion hammer to drive a steel casing into the sidewall of a sending
pit. In most instances, the ground within the casing is not removed until the full length of the casing is driven to
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the receiving pit. Partial removal of material from within the casing may be needed to reduce friction and increase
driving efficiency. Similar to jack and bore, pipe ramming would be problematic if boulders are encountered.
However, it has the advantage that boulders up to the size of the casing diameter may be ingested. It also is a
methodology that results in low settlement, but in some cases, it can result in ground heave.

8.5 Stormwater Management Facilities

It understood that new stormwater management facilities (likely open ponds) may be required within the project
area. In general, due to the presence of the extensive underlying silty clay/clayey silt till strata it is not anticipated
that stormwater management ponds will require a liner. Side slopes having an inclination of 3 horizontal to 1
vertical can be used for preliminary design purposes for ponds excavated into the native soils.

All excavations for the stormwater management ponds should be carried out in accordance with the current
OHSA criteria for the soil types described in Section 8.1. Flatter side slopes and/or blanketing of the slopes with
free draining material may be necessary in areas with saturated or loose non-cohesive soil to enhance stability.

It is recommended that any fills used to construct pond berms, where required, consist of inorganic materials
excavated from above the ground water level. Depending on the prevailing weather conditions during
construction, the excavated materials may require moisture conditioning (wetting or drying) to facilitate
compaction. All surficial vegetation, topsoil and any loose, organic or deleterious materials should be
subexcavated from the proposed berm footprints. The berm subgrades should be proofrolled under the direction
geotechnical engineer prior to placing fill materials. The berm fill materials should be placed in maximum 300-mm
thick loose lifts and uniformly compacted to at least 98 per cent of SPMDD. Following filling, the berm side slopes
should be trimmed to the design inclinations.

All cut and fill slopes should be provided with appropriate erosion protection. This could consist of rip rap placed
on a robust, non-woven geotextile from the base of the pond to 0.5 metres above the high-water levels and
vegetation above this level. Care should be taken to ensure filter compatibility between the native soils and any
imported granular materials.

Based on the subsurface conditions anticipated for the project area, headwalls associated with stormwater
management ponds may be founded on the native soils and should be founded a minimum of 1.2 metres below
finished grade. The geotechnical reaction used for the design of headwall foundations should be confirmed in the
detailed design phase. All founding surfaces should be inspected by the geotechnical engineer prior to placing
the headwalls or pouring concrete to confirm that suitable founding conditions are provided.

8.6 Geotechnical Involvement, Monitoring, Inspections and Testing

Continued geotechnical involvement is recommended during the design and construction stages of this project.
As the detailed design progresses, a site-specific geotechnical exploration and testing program should be carried
out to address underground services, trenchless service installations, and stormwater management facilities for
the proposed project area servicing. Following the completion of the exploration and testing program, the
preliminary recommendations in this report may be revised based on the new information.

During construction, a regular program of geotechnical inspections and testing should be carried out to confirm
subsurface conditions consistent with those discussed herein and to ensure that the intent of the various design
recommendations is met.

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
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



2018

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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APPENDIX A

Previous Records of
Boreholes and Test Pits
by Golder Associates Ltd.
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PROJECT: :-961-:4043
LOCATION SEE LOCATiON PLAN

SAMPLER HAMMER, 63. 5kg, DRO GOmm. i

“RECORD OF BOREHOLE 1

BORING DATE APRIL 17, 1996

F’ENETRATION TEST HAMME

SHEET 1 OF 1 _
"DATUM: GEODETIC. |

' Skgv DROP, 760mm

DATA INPUT:  TONY MASTROIANNI

DYNAMIC PENETRATION

HYDRAULIC CONDUCTIV)TY,
k cm/s

[ SAMPLES
w [o] SOIL PROFILE RESISTANCE, BLOWS/0.3m 4O
2. Z - = iz PIEZOMETER
e E S T a j ] ] ] i | i | S OR
T E L leev |[Blwl Ew STANDPIPE
3 I DESCRIPTION < = | & |2 | SHEARSTRENGTH natv- + 0-@ WATER CONTENT, PERCENT - INSTALLATION
i T Z |DEPTH |2 | 713 | Cu kPa remv-@® U-O Wol— oW 1w <<
8 8 B (m) @ 25 50 75 100 o 20 30 40
o ROADWAY SHOULDER 1856 (GolderReportNo. 961-4043
Compact granular roadbase 0.00
(FILL) RERE o
185.1
. 0.46
Compact brown fine SAND, some |- B
silt 2 39|18 e
soofo1gaz [
LA Sk 1.37
Very stiff brown SILTY CLAY, some : ﬁ .
sand and gravel (TILL) Y1 3 |poite [¢]
U1 .
2 11 183.4-
1 ) 213
1 :§ —
P4 1 50
L1 K 4 |pojt® ©
vpy -
LA
L1
3 e L Borehole dry
j ; during ?rilﬁng
A s0 on April 17, 1986
o4 5 lpo|t® ° i
269 L
L1
& ]
O} = Very stiff grey SILTY CLAY, trace e’ —
2| £ ] to some sand and gravel { TILL) Py
4 o & 6 150 4 o
E o 2 5 DO
-
o] K _—
2l 7/'/
L1 4
;7. :; —
<% 50
8¢ 5 7 1o |17 o]
5 %f -
P
Pe%
UL
P
Ce'4
P4
g ;
6 U1
z/:/ ]
<% 50
% [ 8 po|17 o
b -‘; -
L] 5
26
L
7 LA K]
1 :;’
L1 )
,;:'/:/
<t
U1 i ]
-2/;/ 50
1A B 9 po |1 o
8 i1 1775
END OF BOREHOLE 8.08
9
10
[}
1545 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1o 50 Golder Associates cHecken: )
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PROJECT: :961-4043 _
LOCATION: -SEE LOCATION PLAN:

RECORD OF BOREHOLE 2

BORING DATE: - APRIL 17,-1996

SHEET 1 OF 1

DATUM: “GEODETIC -
PENETRATION TEST HAMMER, 63:5kg; DROP, 760mm

TONY MASTROIANNI

DATA INPUT:

1to 50

Golder Associates

o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o RESISTANCE, BLOWS/0.3m  cem/s 20
ol £ = p = PIEZOMETER
24 ¥ 3 T i | ! | | ! | i ! Sa OR
il © T leev g(¥ls By STANDPIPE
£y 2 DESCRIPTION = S | 5 |€ |SHEARSTRENGTH nrav- + a-@ WATER CONTENT, PERCENT S5 INSTALLATION
87 & < |oEPTH [ 2 G | cu kPa remV-® U-O wp | o¥ jwi <2
2 51 ™ @ 25 50 75 100 10 20 30 40
ROADWAY SHOULDER 185.2 -
0 Compact oranular roadbass 22 (GolderReportNo. 961-4043
(FILL) 125017 o]
1845 [ |
A 0.61
Firm to stiff mottled brown and g ¢5 ]
grey SILTY CLAY, some sand, occ. }4 ;i 50
gravel (TILL) 67 2 1oo|” i
b -
PEy
Z '/ |
L 2
FEd 50 i
V1A 1833 § 3 |05 |10
% '/ 1.83 e}
2 L1 ) |
zﬁ/
Stiff to hard brown SILTY GLAY, 559 —
some sand and gravel, fissured % ” 50
(TILL) s57 4 |Doj3 °
A ] 1
« B4
3| 8= z;/ - Borehole dry
2 I3 2% durmg'dnlimg
= é P 5 5 56% 48 b on April 17, 1996
% o 7 A L
al® 141 1815
2 3.56
b
4 j o s |2 |18 o)
By -
7?1
Very stiff to stiff grey A F |
SILTY CLAY, trace to some sand < ;
and gravel (TILL) j; oA 7 g% 17 o
5 PeY |
Ery
Ce%
3
o28%
Ve
2%
LA
6 U1 K]
LA [ 1
§ o 8 |30 {14 o
‘1] 1788 | |
END OF BOREHOLE 6.55
7
8
[
10
]
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.

CHECKED: lﬂ?
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PROJEGT: 514063 - ~ RECORD OF BOREHOLE 3 | SHEET 1 OFt

LOCATION: 'SEE LOCATION PLAN - : . BORING DATE: APRIL17, 1996 :
'SAMPLER HAMMER, 63.5kg; DROP, 760mm .~ = e " PENETRATION TEST HAMMER; 63.5kg; DROP;

TONY MASTROIANNI

DATA INPUT:

a SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | Q SOl PROFLE RESISTANGE, BLOWS/0.3m k cmfs 29 PEZOMETER
< I = E ZE
gu 9 = a I I ! i | I I ] Qa OR
ool = Z|eev |[Hlw|g =] STANDPIPE
T L‘_-‘ g DESCRIPTION = s % 0;) SHEAR STRENGTH natv- + Q-@® WATER CONTENT, PERCENT 8 o INSTALLATION
5% £ < foePm |2 g [cukpa emv- @ U-O Wo oW _w <3
e 8 5 (m) @ 25 50 75 100 10 20 30 40
3 ¥ T T 1]
0 ROADWAY SHOULDER . (GolderReportNo. 961-4043
Compact granuiar roadbase Q -
(FiLL) " 11210 o)
X
2 -
%] 184.6
Xy 061
Stiff brown silty clay, trace :E
sand and gravel (FILL) % 2 g% 14 d
&
X L
] 183.8
A ¥ 1.37
Firm mottled brown and grey : 4 —
SILTY CLAY, some sand, occ. (1 50
gravel (TILL) // % 3 1 dol? o
£Fd -
2 {1 183.1
= 11 3 213
S\& ) ]
= @1 stiff to hard brown ;/ % 4 |20 11 g
g S| SILTY CLAY, some sand and gravel, / 4 A
013 | fissured (TILL) i) —
3 '/ ; - Borehole dry
% % during driiling
<5 50 on April 17, 1996
01 5 |po {4 Q
<k -
4] 1816
& ‘-/ 3.66
LA i o
f1 50
4 . ) [ 30 o
Hard to very stiff grey z§ oo|”
SILTY CLAY, trace to some sand g L
and gravel (TILL) LA
ie
U] |
j / 7 |38 Jar o
s I -1 1802
END OF BOREHOLE 5.03
6
7
8
9
10
(]
| 5-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.

T 1o 50 Golder Associates cHeckeD: MY
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TONY MASTROIANNI

DATA INPUT:

RECORD OF BOREHOLE 4

' |BORING DATE: APRIL 17,1996
“PENETRATION TEST HAMMER;:63.5kg; DROP, 760mm

SHEET 1 OF1

'DATUM: GEODETIC: .

. - DYNAMIC PENETRATION VHYDERA‘UI;IC CéNDUCTlVlTY,
" 8 SOIL PROFILE SAMPLES | RESISTANGE, BLOWS/0.3m k, cm/s I 20
ol £ = = 5z PIEZOMETER
oft b S !l s 85 oR
not = = o I 1 1 J 1 1 i L =
o |EEV. [Bw|S Ed STANDPIPE
Ik g DESCRIPTION < S % £ | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 3 INSTALLATION
e E DEPTH | 2 g |cukPa emV-® U-O Wp — oW jw <g
o 8 = o 25 50 75 100 10 20 30 40
. ROADWAY SHOULDER ] 1825 (GolderReportNo. 961-4043 -
Compact granular roadbase X 0.00 7
(FILL) X 1 120 41s o //
X /
% ] %
3 183.8
% 0.61
Stiff to firm brown R — 7
silty clay, with topsoil R 50
intermixing, some sand and gravel : 2 |po|® °© /
(FILL) | = /
183.1 - /
1.37 || /
N EAH o /
2 > ] /
: %
Firm grey and black organic siity % 1 /
clay and topsoil, some sand and e 50 % %
gravel, occ. sandy pockets 2 4 Ipo|* © / /
(FILL) : | / /
-4
|82 - O
2B gackl %
ol 2 5 g% 4 D Material %
Wi
2e o o
i@ 180.8 / /
3.66 / /
Firm dark brown to black 5':5{ T %/
. ORGANIC CLAYEY SILT and PEAT \ " / /
\ 6 [Bol7 o / %
::l:& 180.¢c | | / /
Firm brown SILTY CLAY, some sand }{} ? 442 | /
and gravel (TILL) &% /
6% 7 |30l g ;
./ |
’ j *] 1702 ? /
e 7
2 5.20
Very stiff to stiff grey L1 s 50
SILTY CLAY, trace to some sand bey ® [oo|" © / Z
and gravel (TILL) 1 :; - / 7
8
6 204 %
gfy | % /
] 9 {20 141 o 7
(1A Do /
ViAg 1779 ] | 7 7
END OF BOREHOLE 6.55
7 Borehole dry
during drilling
on April 17, 1996
Water jevel in
standpipe at
elevation 183.5m
8 on June 10, 1996
9
10
] 1535 PERCENT AXIAL STRAIN AT FAILURE | ]
10
DEPTH SCALE LOGGED; P.N.
1to 50 Golder Associates CHECKED: H7)
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TONY MASTROIANNI

DATA INPUT:

PROJECT: 9614043 -

'LOGATION: SEE LOCATIONPLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

‘RECORD OF BOREHOLE 5

' BORING DATE: APRIL:17, 1996

'SHEET 1 OF 1

v -*. DATUM: GEODETIC .
PENETRATION TEST HAMMES; 63.5g; DROP, 760mm

a SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 2 SO PROFILE RESISTANCE, BLOWS/0.3m k, em/s 29
g umJ i S 5 b= ;Z: PIEZOMETER
ag| = & ey |3 wlg . ' . . . . . . e STANDPIPE
= E g DESCRIPTION < - 2 2 | SHEARSTRENGTH natv- + Q-® WATER CONTENT, PERCENT = INSTALLATION
it I < |DEPTH | 2 5 | Cu kPa remv-® U-O Wp oW Wi <=
o 8 5 m o 25 50 75 100 10 20 30 40
T T T LI T
0 ROADWAY SHOULDER i (GolderReportNo. 961-4043
Compact granular roadbase & .
(FILL) :E 15y |2 ]
X9 183.8
<
o
Stiff to firm brown silty clay, 2 |
y some sand and gravel, trace 2 2 180 14q o
topsoil { FILL) 0 bo
182.5 N ©
.5 50
764 1.75| ® |po|® o
2 Stiff mottled brown and grey j/ % BE
SILTY CLAY, some sand, occ. // %
gravel (TILL) //,'/ I s
2g 2.44] 4 |50 |4
7/.( Do (o]
4 .; ]
r?_ p
3 Very stiff to hard brown V] . Borehole dry
SILTY CLAY, some sand and gravel, }4 /'( during drilling
fissured ( TILL) % :; 5 goo a7 a on April 17, 1986
ze
K :; =
v
8l s £F1 -
S|& bey
al il ] 6 |39 |30 o
ik &
<] f -
gle § 1,/« 179.8
eg 4.42
z :( |
1 ) 50
pe ; 7 {polt® (o}
5 <k _—
1]
2P%
b4 ¥
zﬁf
V1 5
Very stiff to stiff grey ;/. %
s SILTY CLAY, trace to some sand f /
and gravel ( TILL) § A L —]
6% JEAE o
pey -
P
P
ey
7 %
6%
Ffd
L .'/
LA ¥ |
L4
] 1 BEIE d
8 i1 1782
END OF BOREHOLE 8.08
9
10
3
hs-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED: }b?
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PROJECT: 961-4114

LOCATION:
SAMPLER HAMMER, 63.5kg; DROP, 760mm

SEE LOCATION PLAN

RECORD OF BOREHOLE 1
- BORING DATE: JUNE 28, 1996 :
. ST 'k;NETRAT!ONfEST HAMMER, 63.5kg; DROP, 760mm

- SHEET 1 OF 1

DATUM: GEQDETIC

DATA INPUT:  TONY MASTROIANNI

[=) SOIL PROFILE SAMPLES | OYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | 9 RESISTANCE, BLOWS/0.3m k, em/s 22 PIEZOMETER
sal & 5 - 5 55
g gl = z gev. |Z | w o 1 I I I I i 1 1 Ew STANDPIPE
= E g DESCRIPTION = s | £ |2 | SHEARSTRENGTH natv- + a-@ WATER CONTENT, PERCENT = INSTALLATION
u T : 2 DEPTH g [nd ] Cu, kPa remV-® U-O Wp I—O—w—{Wl <9
2 P (m) o 25 50 75 100 10 20 30 a0
GROUND SURFACE
0 = et (GolderReportNo. 961-4114
Black clayey TOPSOIL )’\‘ 1 g% 9 : b
%] 18011
Tk 0.45
ki
Stiff mottied brown and grey &% ol
SILTY CLAY, occ. gravel, some 4 f 2 |59 |4 o
sand ( TILL) 2e 0o
LA
U ¥
V(3] 170.05
LA ¥ 1.82
P 3 130 146 o
4l DO
2 Very stiff to hard brown % —
SILTY CLAY, occ. gravel, some &%
sand (TILL) 1 |
V1 K 50
4 36 o] Borehoie dry
V] ¥ bo during drilling
B4 — on June 28, 1986
V ¥
3 E) L]
o= ’ l
=11 V4 3k
o EE: 50
&l a ] 5 5 |po|®® ©
=i d N4
o) 8 U4 K _—
a 1171 176.91
26 3.66
&5 —
4 g 6 |55 (18 o
gt |
UL it
A ]
: 7 |3 (14 o
5 Very stiff to stiff grey 1 b
SILTY CLAY, occ. gravel and some P4 ¥
sand ( TILL) g
g #ps
U1 K
U4 ke
v
s gl
LA S
16 s (3| °
{1 17402) |
END OF BOREHOLE 655
7
8
9
10
(]
115-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:
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PROJECT: 961-4114
LOGATION:  SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 2

BORING DATE: JUNE 28, 1996

SHEET 1 OF 1
DATUM: GEQDETIC

PENETRATION TEST HAMMER, 65.5kg: DROP, 760mm

Q SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o] RESISTANCE, BLOWS/0.3m k, cm/s 28 PIEZOVETER
38 & S - 5 e oR
2FE 2 Z|egev [Hlwlg —— ! . ! ! oL E W STANDPIPE
= g’ g DESCRIPTION :5 "5’ & 2 SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 o INSTALLATION
% z = DEPTH g [od 5 Cu, kPa remvV-® U.O wp ]__o_‘W w <<
8 5 (m) @ 25 50 75 100 10 20 30 40
0 GROUND SURFACE 18085 (GolderReportNo.961-4114
0.00
Black clayey TOPSOIL 7\,’:}
o 180.65{ 1 |3 |11 o
28 0.30 0]
% 1
Stiff mottled brown and grey UL |
SILTY CLAY, occ. gravel, some pg
1 sand ( TILL) pe 5 15)00 s o}
v
V) 170.43
Zp 1.52
; 5 3 |30 125 o
R A s _— Borehole dry
E b during drilling
. “Ba on June 28, 1996
Very stiff brown SILTY CLAY, occ. L1 e —
gravel, some sand, occ. fissures X
4 4 |20 122 o
i Do
< —
. Ak
3 i LA ok
) V1 50
dio b 5 |po | o
3o YA 177.44
sl 2P 3.51
14 L%
PP —
4 g / s |30 118 [5)
P Do
A ¥
8
Very stiff grey SILTY CLAY, occ. ¢E
gravel, some sand ( TILL) ; A
e 7 {3 e o
s e
LA v
L oK
U K
L1 sk
A sk
LA o1
6 / W
LA 4 1
LA
N7 s 3% 1 le]
1] 174.40
END OF BOREHOLE 6.55
7
8
z
4
<
e}
& 9
w
<
=
>
zZ
4]
S
&
>
o
P
F 1
<
3 [}
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
110 50 Golder Associates CHECKED:
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PROJECT: 9614114

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

'RECORD OF BOREHOLE 3

BORING DATE: JUNE 28, 1996

" SHEET 1 .OF 1

-DATUM:. GEQDETIC

" PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

TONY MASTROIANNI

DATA INPUT:

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w Q RESISTANCE, BLOWS/0.3m , cm/s NG
3 T <z PIEZOMETER
w = = E z=
owf W o o ] oh CR
s I T |eev |Blw|g L : ! ! : : : . =i STANDPIPE
o g DESCRIPTION ;I s % g SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 & INSTALLATION
g g é DEPTH g ] Cu, kPa remV-® U-O wp }»—-——OW—{‘M <<
@ b (m) @ 25 50 75 100 10 20 30 40
ND SURFACE
0 £os LT (GolderReportNo. 961-4114
Black clayey TOPSOIL \ g :
1|30 b
Ry 170.48
U 5t 0.46
A 3
Firm to stiff mottied s
SILTY CLAY, with layers of siity b4 3¢ 2 |50 |5 o
sand and clay ( TILL) <¥ # Do
VL r
] 178.57
p5 1.37
U] 4 Bl
A% 3 [Boj o
2 Very stiff brown SILTY CLAY, %9 — Borehole dry
occ. gravel, some fissures and / “) during drilling
sand seams { TILL ) ’ a5 | on June 28, 1996
f P EYNPS o
1 K
VA 1
3 LA ke
b
o) e o
U K
'{1] 17628
& 25 3.66
o= A o .l
2| Y.
‘18 5 AR 0
% ] LA i |
qa|» U1 ok
%§
% |
A 50
L1 7 lpoie ©
5 Very stiff to stiff grey <k |
SILTY CLAY, occ. gravel, some <K
sand (TILL) e
Vi ¢
Vi K
V]
U1 ol
v%
5 U1 ol
v ¥ —
< 50
Pe" 8 iboi® °
LA i |
LA
U1 o
LA sk
7 LA sk
U &
LA 2l
UL ok s
s
b1 3i¢ ]
5} JEAR o
8 1 17186
END OF BOREHOLE 8.08
s
10
[
115-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
110 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PRQJECT: 961-4114
LOCATION: SEE LOCATION PLAN

RECORD OF BOREHOLE 4

BORING DATE: JUNE 28, 1996

- SHEET 1 OF -2b4T1
DATUM: GEQDETIC

1to 50

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | 9 RESISTANCE, BLOWS/0.3m k cm/s 29
2 T = . <z PIEZOMETER
Sl b S i @ &5 OR
b £ = T leev. |[9]wi(g ! L ! : L L ! : = STANDPIPE
Y g DESCRIPTION = s E L | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 INSTALLATION
o T =z DEFTH 2 Q | Cu, kPa remV-® U-O Wp f——ouo¥%_ Jw <<
2 b (m) m 25 50 75 100 10 20 30 40
GROUND SURFACE 180.13
¢ Black clayey TOPSOIL kY 179.08
0.15] ¢ |50 |44 o)
Mottled brown and grey SILTY CLAY oo
(FILL) — (GolderReportNo. 961-4114
179.29 1 o)
b1 oK 0.84 50 :
Very stiff mottled brown and grey P 2 |po|20 o
SILTY CLAY, occ. gravel, trace UL i
sand (TILL) ge? —
17| 178.61
T3 1.52
6% a |39 |28 o
2 // ] Borehole dry
V1 r during drilling
. <P on June 28, 1996
Very stiff brown SILTY CLAY, occ. e -
gravel, some sand ( TILL) 2" 50 |
4 125 28 o
U1 K
U1 K _—
L sl
3 <s |
L/ -'-/
: 5|53 |25 o
A 17882
o5 3.51
& &%
4 g a egs 6 |39 [18
a8 LA sk
g 3 LA 51 |
P
Vi —
1 31
P A
5 Very stiff grey SILTY CLAY, occ. -
gravel, some sand ( TILL) ; o
P
gk
ZP
LA sk
V’ P
6 v
] ¥ 1
LA sk
g’ AE
ge: -
g
V] H
LA o1
7 U1 i 42196
U1 K
A 31
Z
A K
v —
A3l
2 s %o 10 o
8 {1 172.05
END OF BOREHOLE 8.08
z
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3 0
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 5

BORING DATE: JULY2,1996

 SHEET 1 OF 1

_ ~ DATUM: GEODETIC
' .. PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

1to S0

Golder Associates

a SOIL PROFILE SAMPLES | DYNAMIC FENETRATION FVDRAULIC éONDUCTIVtTY.
w | 9 RESISTANCE, BLOWS/0.3m k, cm/s I 20
ol E = p ¥ PIEZ%I:ETER
ol % 2 lee |5]wls L : ! l . L - . =40 STANDPIPE
ég g DESCRIPTION = o S £ | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT g; INSTALLATION
o g < |DEPTH |2 - Q {Cu kPa remV-® U-O we w wi <<g
@ a (m) @ 25 50 75 100 10 20 30 40
0 SHOUND SURFACE = 180.54 (GolderReportNo.961-4114 7
Stiff black clayey TOPSOIL % Y © %%
N B %%
{1 179.71 o / /
Y] o83 5 / /
LA i 2 Do 14 /‘/-
- ° 7
Stiff mottled brown and grey $%) /
SILTY CLAY, some sand, trace of V1 / /
gravel (TILL) ; — //
,7' b % 3 g% 8 o] %é
U1 i
2 () szs.a] | é?'
ol 23 | / /
i 77
v 4 |30 Q /
L1 po{?! %
Y] ] o 7
3 Very stiff brown SILTY CLAY, some ; 7 | // -
sand trace of gravel ( TILL ) 8% Backdill //
/ ¥ 5 50% 25 O Material %
i) — 7
E = : | /
4 3 Z : 6 |30 las o ?7‘"‘
Lgu % DG //
8|3 VA 17602 % /
g5 4.42 / /
(/I 7
A 7 |8 o 5
5 Bp | -
7%
g 77
; 296 ?/
v
U1 K
8 Very stiff to stiff grey j / ? -1
SILTY CLAY, some sand, trace ¢Ei 1 / /
gravel (TILL) j s |5l ° /
1 e -
&
g
7 eg" 196 1
/ Sand
o)
vEd
¥ 1
o) s % s °
& L 17248 e N
END OF BOREHOLE 8.08 Borehole dry
during driliing
on July 2, 1996
z
z
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[ 9 -
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z
o
5
3
;5 = 10
) 3
15%5 PERCENT AXIAL STRAIN AT FAILURE
DEPTH SCALE LOGGED: RW.W.

CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

- RECORD OF BOREHOLE 6

BORING DATE: JULY 3, 1996

SHEET 1 OF 1
DATUM: GEQDETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DEPTH SCALE

DYNAMIC PENETRATION
RESISTANCE, BLOWS/0.3m

it i ! L

HYDRAULIC CONDUCTIVITY, I

PIEZOMETER
CR

! : STANDPIPE

TYPE
BLOWS/0.3m

SHEARSTRENGTH natv- + Q-@
Cu, kPa remV-® U-O

25 50 75 100

WATER CONTENT, PERCENT

INSTALLATION

ADDITIONAL
LAB. TESTING

W Wi
30 40

TONY MASTROIANNI

DATA INPUT:

(GolderReportNo. 961-4114

Borehole dry
during drilting
on July 3, 1986

Q
15-’-5 PERCENT AXIAL STRAIN AT FAILURE
10

1to 50

g SOIL PROFILE
I
2l & 5 -
ol = 2 o]
bl ¢ DESCRIPTION = g
b = s
joss o >
] s z
o 13
o GROUND SURFACE
Black clayey topsoil ( FILL) %
Very stiff brown silty clay
(FILL) -
Very stiff mottled brown and grey %
SILTY CLAY, occ. gravel, some <
sand (TILL) &
LA ¢
L] X
2 A ke
U
A ke
UA o1
A 1
Hard brown SILTY CLAY, occ. ;
gravel, some sand { TILL ) pe
3 s
V] w
U1 o
v
2 :-/
« LA ¥
é‘ = A
| E P
BEE K5
- P4
9|3 2es
A
U )
] ¥
5 A ok
P
Very stiff to stiff grey LA skt
SILTY CLAY, occ. gravel, some U1 ok
sand (TILL) %5
U1 o
6 U1 o
LA i
v
i
LA 21
A v
7 %P
B
P
LA i
U1 i
U1 o
“Pa
8 6%
END OF BOREHOLE
9
10
DEPTH SCALE

Golder Associates

LOGGED: P.N.
CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114 -
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 7

BORING DATE: JULY3, 1996

" DATUM: GEQDETIC

| * PENETRATION TEST HAMMER 63.5kg; DROP, 760mm

ETRATION HYDRAULIC CONDUCTIVITY,
w 5] SOl PROPILE SAMPLES ggg@#/ﬁg?emwsm 3m k, cmfs o0
2 I = ’ : é =z PIEZOMETER
S8l G 9] - & 5 OR
aof = T ey |E|w]g L ! l ! l 1 : . W STANDPIPE
= w g DESCRIPTION < S| § |2 | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT g% INSTALLATION
& T g DEPTH g = ] Cu, kPa remv-® U-O wp}_oW____{\M <<
° 8 = (m) @ 25 50 75 100 10 20 30 40
. GROUND SURFACE 180.29 (GolderReportNo.961-4114
R
Black clayey TOPSOIL g’:} 0.00 o
R 178.98) 1 |2 |7
A o o
DT K 0.30
LA ¥ B
. R LA v
Firm to stiff mottled brown and 2¢’ ||
grey SILTY CLAY, occ. gravel, ae
: Y 50
some sand ( TILL) U ok 2 (% le ©
LA sk
14| 178.92
2P5 1.37
6% 3 130 |3 q
Hard brown SILTY CLAY, occ. A ¥ 0o
2 gravel, some silt and sand seams, LA &
occ. fissures ( TILL ) U1 K
U1 K
2E -
<k 50
g¢’ 4 1po |3t o
b |
LA i
s B () 177.24
St 2p 3.05
<| k= pd
gla g 5 |50 e
3] YP3
° 2 A i —
A 3K
LA ¥ |
LA %
4 LA o 50 n
f% s | 3015
Very stiff grey SILTY CLAY, occ. B ||
gravel, some sand ( TILL) gg"
U ¥ |
U X
2f 50
%) I YN RK]
5 s -
V_ M
ZE
6% o6
gf +
g
A ¥
LA K
& LA sk
A
Ak 50
; 1 8 |22 {10
ViA 173.74
END OF BOREHOLE 65
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15.¢-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
110 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

. RECORD OF BOREHOLE 8

BORING DATE: JULY 3, 1996

SHEET 1 OF 1

DATUM: GEQDETIC

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm -

DEPTH SCALE

1to 50

Golder Associates

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u Q RESISTANCE, BLOWS/0.3m : cm/s SO
3 <Lz PIEZOMETER
ol & = E z
3 9 s o 55 OR
TE z T leev |9|w(S ! : ! L : : : L Ew STANDPIPE
Ty 2 DESCRIPTION = S| &2 | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 85 INSTALLATION
o g = CEPTH g = 3 Cu, kPa remV-& U-O wp }-—OW—IWI <<
@ 5 (m) @ 25 50 75 100 10 20 a0 40
. GROUND SURFACE 180.73 (GolderReportNo.961-4114
k2
Brown clayey TOPSOIL 7{:} 0.00 °
2 180.43] 1 |20 111
25 0.30 o
b1t e
L K
Stiff mottled brown and grey ;
SILTY CLAY, occ. gravel, some s 2 59 |48 1)
sand ( TILL) [} ) Do
// y -
%P
11 ; —
LA ¥
b1 3 |32 |28 &
4% DO
1) 178.75
2 zpa 1.88 Borehole dry
Bé during drilling
¥, on July 3, 1996
<5 —
Hard brown SILTY CLAY, occ. LA 51 50
gravel, some sand, some fissures v 4 i po|32 O
(TILL) ge)
LA
o LA ¥
3 b= o =
=10
o 6% 50
Ela U1 3K 5 |poi28 o}
2|3 U1 i
o2 1 _—
& Yir| 177.07
1 3k 3.66
P e
4 A X 50
[; , 6 1po|14 o]
zh
Very stiff to stiff grey 6%
SILTY CLAY, occ. gravel, some 6% |
sand ( TILL) :: T,
f 50
¥, 7 125113 [§)
H L1 sie i
U1
LA 1
LA 21t
<k {96
gr:
LA ¥
LA sy
6 U1 o
U1 K |
% 50
e 8 po " o
V1 174.18
END OF BOREHOLE 6.55
7
8
P4
z
<
<]
T s
w0
e
=
>
P4
<)
=
=
2
a.
z
<F
<
< [
115-@-5 PERCENT AXIAL STRAIN AT FAILURE
10

LOGGED: P.N.
CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 8

BORING DATE: ' JULY

oo

' SHEET 1.OF 1
DATUM: GEODETIC.

ENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w Q RESISTANCE, BLOWS/0.3m k, cm/s 20O
ol & — t £z PIEZOMETER
Owl w o] r a oh OR
oot = & o} P ! ! ] ! 1 } I ! =0
Tl © o EEV. || WS [t STANDPIPE
e B DESCRIPTION ﬁ = % g SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 & INSTALLATION
u g &( DEPTH 2 o] Cu, kPa remV-® U-O we | oW jwi <<
@ 5 (m) @ 25 50 75 100 10 20 30 40
0 CROUAE S TTASE 180.56 (GolderReportNo. 961-4114
Black clayey topsoil { FILL) - /
1153 |18 : o / /
180.10 / /
) ) .46 / /
Very stiff brown silty clay, some / /
topsoil sand and gravel scme - / /
organics ( FILL) % /
1 2 |30 145 o / 4
Do Z v
179.34 / /
Very stiff mottled brown and grey % 1.22 //
SILTY CLAY, occ. gravel, some s | /
sand (TILL) &% /%
VA 17873 3 |32 {28 © ZH
Zp3 1.83 o]
2 U1 3k Bl o
v / /
Hard to very stiff brown &% — / /
SILTY CLAY, occ. gravel, some é%4 0 . //
sand (TILL) 1 4 {po|® Q
2f4 /
] 3 Bl
P /
3 Cf% - ? -
bq ¥ Backfill
<& 5 |30 (28 o Material /
£l -
< 171 _178.80
w %P 3.66
Si3 A — / %
<o LA 3k
el V7 6 (30 11g o / -
wiQ LA K Do /
|3 % %
5|2 v _— /
& B /
A K /
:: | 50 . /‘/
U 7 lpo|'s © / Z
s Very stiff to stiff grey <K - -
SILTY CLAY, occ. gravel, some b
sand ( TILL) LA sk //
el
o
V] X
B %/
L1 /
6 LA i -
. |
L] ¥ 1 N A
o/ N PR A °
L1 K -
U1 ok
3
L] K
7 %3 4196
b1 A Sand
L1 3k
Ak
LA i
ae -
\ ; / 9 {3118 o
YA 172.48 -
8.08 Borehole dry
END OF BOREHOLE | during drilling
on July 3, 1896
z
Z
<
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= 9 -
o
<
=
>
z
3
-
=
23
o
Zz
< 1 -
<
g 3
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 9614114
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 10

BORING DATE: JULY 3, 1996

. ‘SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMEﬁ, 63.5kg; DROP, 760mm

NE el e R A | D
, .3m g —
5 @ é = £ % z P!Ez%thrER
axl = are Elule ! I 1 ] i ! : ! 2 @ STANDPIPE
Egi g DESCRIPTION = 2| & |2 | SHEARSTRENGTH natv- + Q-® WATER CONTENT, PERCENT a5 INSTALLATION
% T < [DEPTH 3 = g | Cu, kPa remV-@® U-O Wp f———o¥W_ 1w <<
2 5 (m) @ 25 50 75 100 10 20 30 40
: : ' 1 T T
o GROUND SURFACE 180.6¢ (GolderReportNo. 961-4114
Brown clayey topsoil ( FILL) s g% 14 o
180.22
. . 0.46
Brown silty clay, some organic
topsoil ( FILL) -
179.77 o
e 051] 2 |30 43
g oo o
Stiff mottled brown and grey P 1
SILTY CLAY, occ. gravel, some V1 o)
sand ( TILL) b1 ||
%) 50
j 3 | Bo M 16}
2 <¥ R Borehole dry
P4 during drilling
{111 178.39 on July 3, 1996
o 229
&5 4 150 1aa o
oF bo
Hard brown SILTY CLAY to ; ]
3 CLAYEY SILT, occ. gravel, some pey
sand with layers of dense silt gg —
at3.0m (TILL) 6% o
<V 5 |20 i2g
eer DO
P4 — O
LA 1
& - 1] 17e.87
g & 2P 3.81
4 I vl 50
Zia 6% 6 [3p|14 o)
E = L1 i
B o) -
Ua sl
A 4 |
A ok
LA 7 159 143 o]
P’ DO
5 Very stiff to stiff grey < —
SILTY CLAY, occ. gravel, some <V
sand ( TILL) éFi
U1
A 3k
U1 sk
U1 K
LA
6 U1k +196
U1 oK
4 8 |21 o
A i
L1 o
7 ] 4296
i
v
LA x
U1 o
“eia
V]
% o |3 le ¢}
U1 3
8 VA 172,60
END OF BOREHOLE 8.08
z
z
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>
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li5-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
110 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


- LSHEET 1.0F 1
'DATUM: GEODETIC

PROJECT.. Sa1414 - RECORD OF BOREHOLE 11
LOCATION: SEE LOCATION PLAN  BORING DATE: JULY3,1996 i
SAMPLER HAMMER, 63 5kg; DROP, 760mm 0w .8 Y pENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DATA INPUT:  TONY MASTROIANNI

a SOl PROFILE SAMPLES | DYNAMIC PENETRATION HYORAULIC C(/)NDUCTNITY,
w Q RESISTANCE, BLOWS/0.3m » cm/s 20
Il F . = %=z PIEZOMETER
Owf w o] e @ oh
gl 3 Z feev. []w|g ! ! ! ’ ! . ! L =3 STANDPIPE
= g DESCRIPTION < S| & ]2 | SHEARSTRENGTH nav- + Q-@ WATER CONTENT, PERCENT [l INSTALLATION
a = = = Omo
i T < |DEPTH|2 | | © | Cu, kPa remV-® U-O W Wi <
o [} o z | Wp I»—O———l g
@ I (m) o 25 50 75 100 10 20 30 40
. GROUND SURFACE 181.27 (GolderReportNo.961-4114
R
Brown clayey TOPSOIL \':} 0.00 °
2 180.87{ 1 | 3% (7
U1 ok 0.30 , o]
LA ¥ 1
) . g
Firm to very stiff mottled brown ey |
and grey SILTY CLAY, occ. gravel, [ )
some sand ( T ’ Y. 50
(TILL) fg” 2 |20 120 o
%Pa .
111 179.90
L1 4 1.37
LA sk ]
<K 50
fe 3 |pol2e [0}
2 Very stiff brown SILTY CLAY to 6% — Borehole dry
CLAYEY SILT, some fissures and V1 during drilling
sands j 7 || on July 3, 1996
<% 50
BE% 4 1po|28 O
U1 i .
V] K
3 = LA o
93 2e’ —
e b1 i 50
5 % L1l 5 Do 26 <
g 8 LA oy )
= 1) 177.61
- 3.66
Very stiff brown CLAYEY SILT, —
4 some fissures and pockets of 50
silt, some sand and siit partings 6 1po|28 o
176.70
g 457
A 50
iz) 7 lpol1s o]
5 5 L1 e
Very stiff to stiff grey Ak
SILTY CLAY, occ. gravel, some Be
sand (TILL) e
A
P
LA ok
Ak
6 A sl |
VA K
A 51 50
6% 8 | 3g |1 o)
‘A 174.72
END OF BOREHOLE 655
7
8
9
10
(]
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.

1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 12

BORING DATE: JULY 3, 1996
PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

SHEET 1 OF 1

DATUM:  GEOQDETIC

DYNAMIC PENETRATION

1to 50

a SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
w o RESISTANCE, BLOWS/0.3m k, cm/s 40
ol F s p <z PIEZOMETER
oWl © o @ e
ag| = = T Ca
5| o T |eEy |Hiwlg L : L ! ! L 4 ! E STANDPIPE
Fyl 2 DESCRIPTION = = | &2 | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT QT INSTALLATION
53 =2 “loerti | S| F |3 | cukPa emv-® U-O w 2z
o o] T =z s} ' g Wp wi <
@ = (m) @ 25 50 75 100 10 20 30 40
. GROUND SURFACE 181.27 (GolderReportNo. 961-4114
: Brown clayey TOPSOIL ﬁ 0.00 5
R =] 1g097) 1 |27
V1 # .30 o]
11 4 |
Firm to stiff mottled brown and v
grey SILTY CLAY, occ. gravel, LA i _—
some sand ( TILL) A ]
- 2 2 |35 ]2 o
5%
14| 179.80
2g 1.37
LA v 1
fg 3 8o °
. bt o]
~ 2 Hard to very stiff brown pe ] Borehole dry
SILTY CLAY, occ. gravel, some g% during drifling
sand, occ. fissures ( TILL) ; 1 - on July 3, 1986
o NEAE o
LA ok
oe
I b B
2E o) B
i § o2 5 |2 [2a &
8lg RE: |
o Pé%
A 177.48
2 3.81
- ¢ &% 6 |30 147 o
o bo
REd ||
11 g
U4 1
A ok
L ¥ 50
VA 7 [ pol15 @]
=~ 5 Very stiff to stiff grey LA sk -
SILTY CLAY, occ. gravel, some U1 o
sand (TILL) 2F
Ut ke
A ok
A 1
L] &
Lt ¥
- 6 L1
U1 ke |
T 8 |39 [0 ¢}
YA 17472
END OF BOREHOLE 655
- 7
s
z
z
<
(e}
=
o
<
=
>
<
o]
=
=
2
o
1
=
3 5
[15-9-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114

LOCATION:

SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

 RECORD OF BOREHOLE 1.3‘ e

BOR!NGDATE JULY4 1996 v

" SHEET 1 OF 1

DATUM: GEQDETIC

ENETRATION TEST HAMMER 63.5kg; DROP, 760mm

DATA INPUT:  TONY MASTROIANNI

[a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ] Q RESISTANCE, BLOWS/0.3m k, cm/s e
< ¢ g [ £ ; z PIEZOMETER
Qw [e] @ = CR
aal = pur i 5 | | ] 1 ! i ! i Qun
Il o T lEev |[Hiw( Ew STANDPIPE
=y 2 DESCRIPTION = Z E @ | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT a*- INSTALLATION
57z < |DEPTH | 2 3 | cu kra emV-@® U-O | oW | 22
o Q @« z pur] Wp wl <
@ I (m) @ 25 50 75 100 10 20 30 40
, GROUND SURFACE 181,03 (GolderReportNo. 961-4114
0.00 : %
Black clayey topsoil ( FILL) % 1139 |12 o //
180.57
Brown silty clay, some sand and 0.46 / /
gravel ( FILL) /
18012 | %?
1 P 0.81] 2 50 f4¢ o) /
V] Do %/‘
Very stiff mottled brown and grey ; T /
SILTY CLAY, occ. gravel, some b /
sand ( TILL) // _ /
Zh 3 {50 |4g o) //
Vi 0o /
VA 178.90 _ %
T 213 aaikf!"]
A —| aterial
A ke
§% 4 ;30 1y o //
Brown SILTY CLAY, occ. gravel, ¢Es to 7
some sand ( TILL) <P —
LA 4 /
; /- 7
<5 50
e 5 55|29 ° /
LA ¥ |
= 85 /
wl i 17722 | /
2|d g :/ 3.81 /
4 » Vel 50
& g ; & 1po|7? < //
g ] LA _—
= e LA i /
V%
A K Bl /
2P 50
Y 7 | Do 15 e} /
5 Very stiff to stiff grey LA |
SILTY CLAY, occ. gravel, some LA ke
sand ( TILL) <k
L s
b1 it i
A sk
ZP
8 A i
U1 ok |
g5 SR e}
11 DO
U i —
L4 3l
LA ¥
7 ; 2196
U1 X Sand
LA sk
UL sk
A e -
LA
LA ¥ 50
V] 9 [Dol13 o
8 ¥l 172.86
END OF BOREHOLE 8.07
Borehole dry
during drilting
on July 3, 1996
9
10
]
[15-9-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

- RECORD OF BOREHOLE 14

BORING DATE: JULY 4, 1996

SHEET 1OF 1
. DATUM: GEODETIC

PENETRATION TEST HAMMER, 63;5kg; DROP, 760mm

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w Q RESISTANCE, BLOWS/0.3m k, cm/s 420
=N = <z PIEZOMETER
odl & g . & & oR
¢ E 3 T ey [8lw|g 1 1 ~ L l ! ! L Eu STANDPIPE
= > DESCRIPTION < = & @ | SHEARSTRENGTH natv- + Q-®@ WATER CONTENT, PERCENT a . INSTALLATION
a =] Z = = o} ]
u % 2 DEPTH | 2 = g | Cu kPa remV-® U-O Wp f—o¥ 1w <<
@ 5 (m) @ 25 50 75 100 10 20 30 40
GROUND SURFACE
° e (GolderReportNo. 961-4114
Brown clayey TOPSOIL, some roots 50
7’\5_ 1 Do |8 g
] 180.00
LTk 0.46
Stiff mottied brown and grey ; 7, | |
SILTY CLAY, occ. gravel, some / 1
sand (TILL) : / 2 |2 |14 5
11 i
L1 ke
Vi
44| 179.03
LA Sk 1.52
6% 3 |30 120 o
ger 0o
2 4K 1
P5
. LA sk
Very stiff to hard brown 8¢’ 1
SILTY CLAY, occ. gravel, some pg" 50
sand, occ. fissures { TILL) bg 4 1po|%2 a
'S —
LA s
3 / | Borehole dry
A ¥ during drilling
LA K 50 on July 3, 1996
LA K 5 |po|?! o
A 31 L]
v
@~ pa
&= / g [
S\E ok
4 A N
g2 o) s |oo|2 °
2|3 pan
313 U -
LA ok
1] 175.08
U1 K 4.57
&% 7 1% |10 )
%04 bo
5 LA 31 -
LA x
LA W
. . sE 96
Very stiff to stiff grey b1 ¥ Ral
SILTY CLAY, occ. gravel, some A s
sand ( TILL) U1 ok
U7 K
] v
LA sk
2P 50
1w 8 {po|* o
UL oK _—
%4
A ¥
7 6% #50
LA ¥
Ut v
i |
ViA
j 9 |35 |18 o
8 YA 172.47
END OF BOREHOLE 8.08
z
P4
<
o
b 3
(23
<
=
>
4
e
=
2
[
Z
zF
=
e 3
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 15

BORING DATE: JULY 4, 1996

.- SHEET 1.0F 1

 DATUM: GEODETIC

- PENETRATION TEST HAMMER, 63.5kg; DRQP, 760mm

1to 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
uw g RESISTANCE, BLOWS/0.3m k, cm/s S0
Lol & — e <z( z PIEZOMETER
Qul W ! o« « oh OR
el 3 T leev |Blwlg . . . ' L L t L £ STANDPIPE
sl z DESCRIPTION S s E: g SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 - INSTALLATION
W T = DEPTH g [ ] Cu, kPa remvV-® U-0O Wp l_oﬂ___,wy <<
) 5 (m) @ 25 50 75 100 10 20 30 a0
. GROUND SURFACE B IRLINT (GolderReportNo.961-4114 i
Brown clayey TOPSOIL 7;,’:} ool ® ?
180.84| 1 8
DO
2 0.30 o % /
< u /
Firm to stiff mottled brown and 6% //
grey SILTY CLAY, occ. gravel, ; 2 — /
some sand ( TILL %
( ) i 2 |3 114 ) / /-
LA i /
g’ — /
(104 17062] % /
CE" 152 2%
b4 F 3 150 15 e} Z
e DO Z %
2 b1 — / -
gg’ /
. vE%
Very stiff to hard brown pe — /
SILTY CLAY, occ. gravel, some U1k s0 /
fissures, some sand seams, trace kg 4 Ipo|34 o / %
sand (TILL) LY - 2. //
A K -
a & cEi / / -
o= V] —
e ; ¥ © Backill [
g % ; 1 5 10028 o) Material /
o2 ] -
L= 11 177.48
2 366
B ] /
4 P4 50 A
V] 6 22 o
1A ok [ale] /
LA sk - /
LA 3k
Very stiff to stiff grey <hd |
SILTY CLAY, occ. gravel, some / g
sand (TILL) ; 7 SDoo 15 o
5 2 | -
1 o
LA o
U4
i g
%P4 /
VLt /
6 L4 ] -
A ¥ —
Ag AER °
-7 174.58
END OF BOREHOLE 6.55
Water seepage =1
intc borehole
encountered at
eievation 178.4m
during drilling
on July 4, 1996
8 n
=z
=z
<
I¢]
1 o) =
w
<L
=
>
z
2
-
2
o
z
<f 1 -
g [
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 16

BORING DATE: JULY 4, 1996

_ DATUM: GEODETIC
PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

1to 50

“ 8 SOIL PROFILE SAMPLES g;gg?;%ggNgggcvg%Na HYDRAUIRICCE‘(/DSNDUCTIVITY, o
9 -
E - = - : o3m 2|  pezoveTeR
Owl W o] T © o CR
‘Q E = T {eev |9 wlg I I ] i | 1 l L Ew STANDPIPE
=3 g DESCRIPTION IS s & g SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 = INSTALLATION
% T < |DEPTH 2 g | Cu kPa remV-® U-O wp } oW wm <<
e 2 5 (m) @ 25 50 75 100 10 20 30 40
. GROUND SURFACE Jiet2e (GolderReportNo. 961-4114
0.00
Brown clayey TOPSOIL ’\)}: 4 1o ls -
Do
E:} 180.78
2P 0.46
U1 ok
Stiff mottled brown and grey V1A |
SILTY CLAY, occ. gravel, some L 2 150 |44 o
sand (TILL) <K Do
o8
b4 1
V111 170.72
Hard brown SILTY CLAY, occ. ¢Es 1.52
gravel some sand ( TILL) j YN
2 1 sk _—
v
v 4] 178.95
Compact brown medium to coarse R 228
SAND, some ciay 23 47865l 4 50% 27
Hard brown SILTY GLAY (TILL) P4 2%
3 g = A 17819
2 @ 11 3k 3.05
» i 4 50
§ 8 ; 1 5 3522
8 8 v -
LA 3k
LA
A ¥
4 ; 6 | 2% la1
Very stiff to stiff grey 6% e
SILTY CLAY, some sand, occ. A
gravel (TILL) ; r |
A 50
2 A EYSRE
5 gg |
BeY
LA
;/1 £196
Ut 4
U o
6 B -
A
; 8 | 3% |1
VA 17469) |
END OF BOREHOLE 655
7
8
z
z
<
<]
4 3
1]
<
=
>
z
9
=
=
>
a.
=z
<P
=
<
3 3
15.¢-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


" “SHEET 1 OF 1
DATUM: GEODETIC

PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN

RECORD OF BOREHOLE 17
BORING DATE: JULY4, 1996
SAMPLER HAMMER, 63.5kg; DROP, 760mm Ll Es

" ‘PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DYNAMIC PENETRATION

. 18 SOIL PROFILE SAMPLES HYBRAULIC CONDUCTIVITY,
w g RESISTANCE, BLOWS/0.3m 4 2 g PIEZOMETER
38 & 5 g 35 OR
& T = hor] T < , Ow
tt| T |eev [Biw|S L L L L : L : = STANDPIPE
Fsl =z CESCRIPTION S s & g SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT gud INSTALLATION
u g < |DEPTH | 2 = g | Cu, kPa remV-® U-O wp W wl <<
a 7 (m} @ 25 50 75 100 10 20 30 40
. GROUND SURFACE 181.34 (GolderReportNo. 961-4114
Brown clayey TOPSOIL k=9 181.20 : o
14 .14 4 50 7
Y 0o
1k 5
LA  —
Firm to stiff mottied brown and %
grey SILTY CLAY (TiLL) / ) 1
1 LA X 2 50 9 lo)
4 K oo
V1 e —
vl
] 179.82
2E 1.52
gp 50
3 23 o
b DO
2 LA i _—
V5
: v
Very stiff to hard brown L1 ok 1
SILTY CLAY, some sand, occ. Bes 50 S
gravel (TILL) g 4 lpo}% ©
U -
< U1 ke
3 % = % — Borehole dry
3 i <P during drilling
A ke on July 4, 1986
g2 8% BEE ° !
BE ¥
2l 4§ A =
177.68
Ll 366
P ¥ |
) gL 50
PES & oo™ ©
V1 K
LA K
¥4
. . <& ]
Very stiff to stiff grey Ee% 50
SILTY CLAY, some sand, occ. Ak 7 lpo|t ©
5 gravel ( TILL) 1k
VP4
Vs
Ul ¥
A ok 196
L4
P
e a
s L1
LA sk |
W 5 (B[ o
A 17479
END OF BOREHOLE 655
7
8
F4
4
<
o
S ]
0
<
=
>
P4
(<]
=
e
2
a
E
:5 10
& 3
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


posect- sstane  RECORD OF BOREHOLE 18 sweersors

TONY MASTROIANNI

DATA INPUT:

LOCATION:. SEE LOCATION PLAN e BORING DATE: JULY 4, 1996 ) : DATUM: GEQDETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm : ' S PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC C(/)NDUCTIV(TY,
w ¢ RESISTANCE, BLOWS/0.3m s cm/s 20
2 = p £z PIEZOMETER
odl & 9 o & 55 OR
2 E = & leey [U]w(e I 1 I 1 | L ! L = STANDPIPE
sal 2 DESCRIPTION = S| % {2 | SHEARSTRENGTH natv- + Q-® WATER CONTENT, PERCENT =3 INSTALLATION
% T é DEPTH g [ 5 Cu, kPa remV-8® U-O wp w wi <<
2 b (m) o 25 50 75 100 10 2 30 40
GROUND SURFACE 181.49 . , I ‘ - .
0 ASPHALT 18T (GolderReportNo.961-4114
Compact granular road base w013
(FILL) I ESRE2 0.
180.88 =
A3 061| | =
Very stiff mottied brown and grey A K ]
SILTY CLAY, occ. gravel, some V1 2 |59 14a o
sand ( TILL ) LA ¥ Do Water seepage
p g into borehole
§Z % T encountered at
&Es elevation 181.0m
1A 179.97 during drilfing
B’ 1.52 on July 4, 1996
; 3 |23 2 o
R %04 S
LA i
A ke
Very stiff to hard brown SILTY Lok ]
CLAY, occ. gravel, some sand, e 50
occ. fissures ( TILL) pe! 4 po|¥ M
11 5 !
i i)
3w A ok
% é U1 ke ]
zla : 5 2% 138 : o)
zl3 V]
5(Q U1 3¢ -
o PE%
b ) 17788
B / 3.81
4 b1 50
LA sk § |po (% o
g4 L
. A ]
Very stiff to stiff grey U1 ] .
SILTY CLAY, occ. gravel, some VI i
sand ( TILL A 50
( ) oy 7 |po|18 o
5 Uy —
LA ¥
L K
b
L ¥
LV K
L1 s
1 s
6§ ve"
ve N
U s 50
LY, 8 |5 (18 O
V1A 174.84
END OF BOREHOLE 655
7
8
9
10
(]
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.

10 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: ' 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROF, 760mm

BORING DATE: JULY 4, 1996

* RECORD OF BOREHOLE 19

- DATUM: GEODETIC
“t. PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DYNAMIC PENETRATION

fa) SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
g | Q RESISTANCE, BLOWS/0.3m . cm/s e
ol £ = p iz PIEZOMETER
ul 4 9 i 3 o% OR
el & a leev [8w|S ‘ ' . . : : ’ ' £ STANDPIPE
gy 2 DESCRIPTION = = | & |2 | SHEARSTRENGTH natv- + a-@ WATER CONTENT, PERCENT =3 INSTALLATION
i g Z |DEPTHI 21 71 [ Cu kPa remV-® U-O wp b——oW 1w <<
@ 5 (m) @ 25 50 75 100 10 20 30 40
0 ASPHALT SURFACE 181.18 (GolderReportNo. 961-4114
100mm ASPHALT over granular road 0.100—
base ( FILL) :
50
180671 1 [DO|® o 4T1
4] 0.51]_ |
. LA i
Very stiff mottled brown and grey A
' SILTY CLAY, occ. gravel, some A 2 150 14s o
sand (TILL) Uk Do
V] ¥ -
L1 .
Q‘ ¥ |
P4
:‘ 1) s |30 |17 o
“VIA 17920
2 ves 1.08
LA
z ¥ —
v 8%
50 :
A 4 Ipo(28 [e)
A ] ||
Very stiff to hard brown <k
2|5 SILTY CLAY, some sand, occ. b4
Q[ £ | gravel (TILL) Zp —
; @ / 5 |30 lag o
; = <Fi oo
3 U1
2la 264 Bl
P
s P
P 8%
4 0
By 6 |29 |2a o
LA K
Yi¥| 176.76
2" 442
A i [
< 50 .
Fe 7 30| o
5 Very stiff to stiff grey pa ¥ _—
SILTY CLAY, some sand, occ. &
gravel { TILL) 2
A e
L1 ok
U1 sk
U1 sk
Ut K
6 A K
L1 K ]
i o |0 o
41 17463
END OF BOREHOLE 655
7
8
z
z
<
Q
I 9
(2]
<
=
>
Z
e
=
-
o
z
= 10
=
g )
15-9-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 9614114 RECORD OF BOREHOLE 2¢ . SHEET 1.0F 1
LOCATION: SEE LOCATION PLAN BORING DATE: JULY 5, 1996 DATUM: GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm : ~ PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u ]O: RESISTANCE, BLOWS/0.3m s Cm/s 20
= = P =z PIEZOMETER
39 & ANRARE 35| _on
s T |eev |Hlw(g L . . ! L ! ! 1 Ew STANDPIPE
FY 2 DESCRIPTION = s| & % SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 85 INSTALLATION
@ g Z |DEPTH |21 7 |5 | Cu kPa remV-® U-O W oW 1w <<
@ 5 (m} @ 25 50 75 100 10 20 30 40
o GROUND SURFACE 8137 (GolderReportNo. 961-4114 .
Granular road base ( FILL) | o
180.91) 1 | 3% (21 -
Brown silty clay { FILL) % 180.76 ©
p 0.61
A 50
1 pe 2 |3o(16 D -
Very stiff to stiff mottled brown A —
and grey SILTY CLAY, some sand, 4
occ. gravel (TILL) Vi -
g
; s |31 o
2 ; — 4
vl
8 - =
1 50
e 4 9 o)
,./ / 178.63 [ele] Water seepage
: into borehol
. / 274 g‘ncouc':zarg: at
3 { 41 < | Hard brown SILTY CLAY, some sand, : L sﬁ\](:g%r}ﬁ;egjm ]
2| | occ. gravel (TILL) [ on July 5, 1996
g2 2¢ 5 |35 o
% 6’ A i
b4 R2) ZP .
v
L4k e
4 6% 50 -
L1 ke s |25 )32 o)
’7/:' —
V1) 176.85
2 4.42
U1 ] ]
LA
fig 7 |20l o
5 Very stiff grey SILTY CLAY, some <ri — —
sand, occ. gravel ( TILL) o
vl
U1K
U1 i 196
LA ]
V%
| A
6 LA sk -
A oK |
65 5 30|12 o
] 17482
END OF BOREHOLE 6.55
7 -
8 .
z
=z
<
o
= ¢ =
o
<
=
>
z
o
=
e
2
o
=z
F .
z 9
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJEGT: so141i4 .~ RECORDOFBOREHOLE 21 sueer1or

TONY MASTROIANNI

" UATA INPUT:

LOCATION:. SEE LOCATION PLAN ~ - BORING DATE: JULY'5, 1996 . i : ) DATUM:.  GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm . k : B o PENETRATION TEST HAMMER, 63.Skg; DROP, 760mm
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
g | Q RESISTANCE, BLOWS/0.3m k, emfs 20
2 £ - . iz PIEZOMETER
Qu Lé! o] o« o : oh OR
b Zlee (S| w(g - ! . ’ ! . ! = STANDPIPE
=) DESCRIPTION < = % E SHEAR STRENGTH natv- + Q-@ WATER CONTENT, PERCENT (=N INSTALLATION
a2 < = Ca
o T < |DEPTH | 2 O § Cu, kPa remV-® U-O Wp I__OW_lW' < <
a o] @O z = !
@ b (m) @ 25 50 75 100 10 20 30 40
o || @RouND suRFAcE 18140 (GolderReportNo. 961-4114
Granular road base ( FILL) e 1gy18 —1 °
A 50
j g 0.30] 1 130tz a
b1 —
Very stiff to stiff brown and : |
’ grey SILTY CLAY, some sand, occ. pzh 2 59 | q
gravel ( TILL) pe Do
LA s ]
) 17s.98
A 1.52
/I Y °
2 }; B Borehole dry
Very stiff to hard brown VA sk g:m?ydsrfilirg’a% .
SILTY CLAY, some sand, occ. A5k Bl
ravel ( TILL LA s 50 -
g ( ) 7 4 |29 1aa C
U1 3¢ !
L4 K
3 E A s
o= Y. —
2l %)
z g% 5 |20 las o
2|2 5%
513 A sk L |
LA sl
LA i |
v
4 i 6 |2 |30 o)
177.21
427
7 13 11s -0
5 Very stiff to stiff grey —
SILTY CLAY, some sand, occ.
gravei ( TILL)
6
1 8 2% [12 o
17 17493
END OF BOREHOLE 655
8
9
= 10
T
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.

110 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

' RECORD OF BOREHOLE 22

BORING DATE: JULYS, 1996

SHEET 1 OF 1

DATUM: GEQDETIC
PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

1to 50

[a) SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w Qo RESISTANCE, BLOWS/0.3m ) emis -0
4 = o = PIEZOMETER
ol & o 5 . ZE
ac) = = b P ! | I ] ! | Oa OR
ol o e feev |8 |w|S N : Ew STANDPIPE
sl z DESCRIPTION = s & $ | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 . INSTALLATION
o g é DEPTH g = ] Cu, kPa remV-& U.O Wpl—-oW_’Wl <%
@ 5 (m) @ 25 50 75 100 10 20 30 40
T T T T T
GROUND SURFACE 181.28
° =Y o0 (GolderReportNo.961-4114
Brown clayey TOPSOIL 7{&\&
50
[} 5] 1082 1 |2 o
LA o 0.46
L1 1 |
v —
LA i
1 Stiff to very stiff mottied brown Be" 2 [ o
and grey SILTY CLAY (TILL) 285
L] K
A 179078
LA 3 1.52
VA 3 130 1o q
zh% bo
2 ; ) Borehole lc]iry
. A during drillin
Very stiff to hard brown 4 on Ju?y 5, 19%6
SILTY CLAY, occ. fissures, some L1 sl ]
sand, occ. gravel ( TILL } M g% 20 o
G
U i S
Z#%
o
alu “$a
glS gg! B °
2o pg
e YA 177.82
{3 3.66
P4 |
4 <K 50
g 6 |po |18 [o]
A e -
i
U ke
b ¢ Bl
sEs 50
P 7 |po |12 o]
5 Very stiff to stiff grey B |~
SILTY CLAY, some sand, occ. %
gravel (TILL) UL ¥
U1 i
LA i +#96
U1 ke
U1 ok
P
8 Vs
s 1
<E 50
1 8 {2512 (9]
4 17473
END OF BOREHOLE 6.55
7
8
z
Z
<
2
,05 9
v
<
=
>
z
e
=
2
a
z
s 10
b
3 3
159-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT 961-41 14

RECORD OF BOREHOLE 23

.. SHEET 1 OF 1

LOCAT!ON' SEE LOCATION PLAN BORlNG DATE' JULYS 1996 i DATUM GEODETIC
SAMPLER HAMMER, 63.5kg; DROP, 760mm o PENETRATION TEST HAMMER 63. Skg, DROP; 760mm
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
W 9] RESISTANCE, BLOWS/0.3m k, cm/s o
2, £ = = =z PIEZOMETER
ol & 9 - & & OR
el 3 T eev [Ylwig L 4 ' L : ‘ . L E W STANDPIPE
=gl z DESCRIPTION }‘5 = % ‘é’ SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 o INSTALLATION
il I < [DEPTH {2 O | Cu kPa remv-® U-O wo | oW _w <<
a o T z P 3
@ 5 (m) @ 25 50 75 100 10 20 30 40
L & GROUND SURFACE 181.24
Brown clayey TOPSOIL Ry 18983 . o
: 113015
Z| / 0.20 Do [e)
U 3K | .
67 (GolderReportNo. 961-4114
Firm to stiff mottied brown and g ] )
[ grey SILTY-CLAY, some sand, occ. :’)(P
L, gravel ( TILL) §%) 2 150 |44 fo)
V] % 310}
“Pa ]
LA K
A4 17972
L 3 1.52
&2 3 |3 [a0 o)
= 2 Hard brown SILTY CLAY, some sand, % ] Borehole dry
occ. gravel and silt pockets %9 during drilling
(TILL v L on July 5, 1996
LA 4]
; 4 |3 fa2 o
“pa —
LA ¥
L 5 g = 14 178,19
3 w LA K 3.05
glo g 5 |50 |2 o
E
[ 8 Vi —
& Vo4
U1
) T
~ 4 A i 50
; 1 6 |20 |20 o)
1 v .
. LA )
Very stiff to stiff grey V1 ¥ |
SILTYI Cf?LAY. somTe sand, occ. A K
ravel, fissures ( TILL A 50 .
g ( ) ; T 7 | 2% (18 o
- s U1 -
LA
A A
LA i
VY ok
v’
LA i
VA4 3
~ 6 U1 ke
v |
I6 8 |35 |12 o
44 174.69
END OF BOREHOLE 6.55
- 7
- 8
s
z
<
o}
- 9
%]
<
=
>
z
3
-
=
o)
a.
=
F 1
s
3 3
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


PROJECT: 961-4114
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5kg; DROP, 760mm

. RECORD OF BOREHOLE 24

BORING DATE: JULY 5, 1996

LiSHEET1.0F1
DATUM: GEODETIC

_ PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

DYNAMIC PENETRATION

Q SOIL PROFILE SAMPLES HYDRAUUKC C?NDUCTIVITY,
w ] RESISTANCE, BLOWS/0.3m » em/s o
= - = pa =z PIEZOMETER
z
ofl 9 - & 5 OR
2 E = £ |eev. [U|w I3 I I i { L i i ] Ew STANDPIPE
= g DESCRIPTION < s & 2 | SHEARSTRENGTH nav- + Q-@ WATER CONTENT, PERCENT o INSTALLATION
a3 £ = [l ¥
L‘g g é DEPTH g 9 Cu, kPa remV-@ U-0O wp f——OW——{WI <<
@ 5 (m) @ 25 50 75 100 10 20 30 40
o GROUND SURFACE 180.99
Brown clayey TOPSOIL 1 88-98 fo)
: 50
b4 0.20] ' |po|? o]
|1
Firm to stiff mottied brown and s | _
grey SILTY CLAY, some sand, occ. <& (GolderReportNO. 961-4114
gravel ( TILL) U1 ok —
A
1 pe 2 (35112 S
VA i
// 1
LA i
V% ey
V] G
A 170.16] 5 |2
.16 Do |24
25 1.83 o
2 P — Borehole dry
LA during drilling
: pe 1
Very stiff to hard brown 8% - on July 5, 1996
SILTY CLAY, some sand and silt 4 # 50
pockets, occ. gravel, occ. é5i 4 |po{2 o
fissures ( TILL ) &% |
v
o« LA ke
*1dl= B -
2 2 LA ke
§ g ; 5 3% (92 o
od bl 4
no_ g o K —
U ok
L1 —
4]
M A 6 {30 )81 @)
VA ¥ S
VL 176.42] |
U1 3 457
U1 51 50
g 7 19618 o]
5 Very stiff to stiff grey U1 _—
SILTY CLAY, some sand, occ. U1 K
gravel (TILL) 1 ok
U1 ¥
PP
UA 1
LA 2
vl
6 A A ]
2P 50
s 8 |po (! [e}
VA 17444
END OF BOREHOLE 6.55
7
8
H
3
I
[}
<
E3
5
o
>
£
=
§ 3
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 961-4114)


RECORD OF BQREHOLE 1

BOR!NG DATE MARCH 12, 1997

 SHEET1OF1
 DATUM: - 'GEODETIC

DATA INPUT:  TONY MASTROIANNI

PENETRAT[ON TESTHAMMER 140!b DRQP 30in-

[a]
o]
X
&
s
g
Z
[
o]
m

SOIL PROFILE

SAMPLES

DYNAMIC PENETRATION

HYDRAULIC GONDUCTIVHY,
k, cm/s

w RESISTANCE, BLOWSH/tt.
z = S St I 3’2 PIEZOMETER
S s} « 55 OR
o & |eey |8 wl§ . . ' . L . : L = STANDPIPE
= DESCRIPTION < 2| & |3 | SHEARSTRENGTH natV- + Q-@ WATER CONTENT, PERCENT [ INSTALLATION
% < |oertH |2 | 7|8 | culb/satt remv-@ U-O W | oW jwi 22
=1 = 500 1000 1500 2000 10 20 30 4
5 GROUND SURFACE 593.6 T T T T T T
g 0
| | Brown clayey TOPSOIL SNEEE (GolderReportNo. 971-4045
6|z A ¥ 0.8 Borehole dry
= ge during drifling
= Z | Mottied brown and grey A 1 |AS on March 12, 1997
2| | SILTY CLAY, some sand, occ. A
12| gravel (TILL) 1
11| sees
END OF BOREHOLE 4.0
5
10
15
20
25
30
35
40
(] !/"\
15%5 PERCENT AXIAL STRAIN AT FAILURE L
: ZE
DEPTH SCALE LOGGED: C.C.

1inchto 5 feet

Golder Associates

CHECKED:



AMSabourin
Text Box
(Golder Report No. 971-4045)


DATA INPUT:  TONY MASTROIANNI

AMPLER HAMMER, 140ib; DROP, 30in

RE C ‘oRD OF BOREH 'LE z

-fsoame DATE MARGH 12, 1997

SHEET1 OF 1
DATUM GEODET
PENETRAT!ON TEST HAMMER, 1401b; DROP, 30in

o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION FIVDRAULIC CONDUCTIVITY,
w o RESISTANCE, BLOWS/ft. k cm/s 20
;:-‘ I — % Z PIEZOMETER
S 1L g « &= OR
ol = g |eev |9 w5 ‘ ' ‘ . ‘ ' ‘ ‘ =4 STANDPIPE
= "‘z'J DESCRIPTION 'f = % < | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 o INSTALLATION
] T < |oePTH |2 0 | oy, bssa.tt. remvV-® U-O Wp ——oW W <3
e 8 =1 @ @ 500 1000 1500 2000 10 20 30 20
5 GROUND SURFACE 593.8 T T T T T T
Brown clayey TOPSOIL NI (GolderReportNo. 971-4045
% 0.8 1 |as
U K
. LA ke
Stiff to veg stiff mottled brown A x -
and grey SILTY CLAY, some sand, A 2 12 142
oce. gravel, fissures and silt A bo
pockets (TILL) A —
5 fe -
VA x 2
g% 3 180l17
g 587.3
PE 6.5
Be: 4 |2 la
Hard brown SILTY CLAY, some sand, [,V
occ. gravel, occ. silt partings, [ ]
fissures ( TILL) ie
10 V] 1 Borehole dry
8% 2 during drilling
1 5 ipoid8 on March 12, 1997
V4 .
5= A
O~ 7 _——
?( (2]
2 A 2"
P ES 580.3] 6 30
EE 1 1a5] | °
o|o f
aj X & *
15 Vi 1
e 2
¥ 7 Do 21
B e
Very stiff to hard grey g f
SILTY CLAY, some sand, occ. i
gravel (TILL) i
20 5% —
¥ 2
& 8 1o |17
b1 5 |
L1
Y.
L1 )
up
25 % -
g 2"
p 9 16
‘ DO
1 s67.8
26.5
END OF BOREHOLE
30
35
40
(]
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE

1inchto 5 feet

Golder Associates

LOGGED: c;:@&
CHECKED:



AMSabourin
Text Box
(Golder Report No. 971-4045)


DATA INPUT:  TONY MASTROIANNI

PENETRATION TEST HAMMER MOIb DROF 30m o

s}
[o]
iy
[
i
=
(V]
z
T
(e}
@

de pRo;_Q[,_E SAMPLES | DYNAMIC PENETRATION | HYDRAUL&CC%%NDUCTIVITY,
% - RESISTANCE, BLOWS/ft. g 3 2 PIEZOMETER
o o o 5E OR
g G z | ey, G| w % ! ] | ] | L ’ L £ STANDPIPE
s DESCRIPTION & s & 2 | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 o INSTALLATION
O g foertH |2 | 719 | culbssatt remV-® U-O Wp ——o% —wi <z
° 5 {ft) @ 500 1000 1500 2000 10 20 30 40
GROUND SURFACE 594.0 J ! ! i
0 Brown clayey TOPSOIL 0.0 GolderReportNo. 971-4045
i B
0814 |as
Stiff mottled brown and grey A —
SILTY CLAY, some sand, occ. A 212 112
gravel fissured, occ. silt gs bo
pockets (TILL) A ]
: 6 - §
¥ >
§ 3 10
1] s87.5 po
A 6.5
L1 K |
Hard brown SILTY GLAY, some sand, [} R
occ. gravel, fissured, oxidized id oo
(TILL) . —
10 1 Borehole dry -
5% o during drilling
<F 5 |bol|% on March 12, 1897
zZs |
« U4 sk
wlE 11 _ss1s
2 ; gf 125 "
g3 <% 6 |55115
ES 2 A 5 i
2|2 65
15 8% | n
1 7 |28
1 |
Stiff to very stiff grey i)
SILTY CLAY, some sand, occ. e
gravel (TILL) / i
20 5 ] .
A 8 [25]16
2E .
LA )
25 4 - h
gt o |B, 118
‘1] ser.s
265
END OF BOREHOLE
20 -
35 -
40 -
]
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: C.C.
1inchto 5 feet Golder Associates CHECKED: {



AMSabourin
Text Box
(Golder Report No. 971-4045)


TONY MASTROIANNI

DATA INPUT:

PROJ ECT 97‘1 ~4045

RECORD OF BOREHOLE 4

BORENG DATE MARCH 12 1997

: DATUM: GEODETIC
PENETRATION TEST HAMMER 140§b [}ROP 30in

Y oL PRORILE SAMPLES | DYNAMIC PENETRATION HYDRAUL&CCE%NDUCTMTY,
; (]3: — RESISTANCE, BLOWS/ft. i I g 2 PIEZOMETER
Q L g o« " ot OR
3 = & ey |B|w|d ! ! L ! | L : 1 =4 STANDPIPE
cul 8 DESCRIPTION = s % S | SHEARSTRENGTH natv- + Q-@® WATER CONTENT, PERGENT 84 INSTALLATION
o | £ g |oertH | 2 8 | cu, bssatt remV-@® U-O }.._.—.-—o-——-—-lwx <2
e 2 =1 @ @ 500 1000 1500 2000 10 20
5 GROUND SURFACE 5942 T T T ]
Brown clayey TOPSOIL SN (GolderReportNo. 971-4045
b4 4 081 1 las
Very stiff to hard mottled brown b -
and grey SILTY CLAY, some sand, A K 212 119
occ. gravel, occ. fissured silt A Do
pockets (TILL) Be -
5 i 1 -
2
i 3 36
VK] s87.7 Lo
Zg 65
Hard brown SILTY CLAY, some sand, § PR ESN P
occ. gravel fissures (TILL) Y] Do
gz %
10 g = 8% _—— Borehole dry -
=2 ) > during drilling
5 3 Vg 5 bo 45 on March 12, 1887
E <Y -
e ¥
1 se17
A 125
Very stiff grey SILTY CLAY, some P 6 |2 |28
sand, occ. grave! ( TILL) Y1 se02 Do
2h" 14.0
s 027N o -
LA K 7 %'O 19
Very stiff grey SILTY CLAY, some g
sand, occ. gravel ( TILL) §
20 - -1
o
3@ 8 17
1 _sr2.7 po
215
END OF BOREHOLE
25 -
30 -1
35 -
P -
3
15-@-5 PERCENT AXIAL STRAIN ATFAILURE
10
DEPTH SCALE LOGGED: C,(?
1 inchto 5 feet Golder Associates CHECKED: *}



AMSabourin
Text Box
(Golder Report No. 971-4045)


DATA INPUT:  TONY MASTROIANNI

RECORD o! BOREHOLE 5

BORING DATE: MARCH ?2. 1997
PENETRAT[ON TE$T HAMMER 1401

- ~SHEET 1
DATUM:

OF1

GEODETIC

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION T VORAULIC CONDUGTIVITY,
w | Q RESISTANCE, BLOWS/ft. k, cm/s 40
= b - <z PIEZOMETER
531G (s ; F3 OR
[ ] i £ Qn
o 2 T |eev |8 w|E ‘ L L : ’ L ' ‘ =gii STANDPIPE
= % DESCRIPTION :t_ = EE 2 | SHEARSTRENGTH natV- + Q-@ WATER CONTENT, PERCENT 8 & INSTALLATION
% T < [oermH |2 G | cy, Ib/sa.tt remV-® U-O W ——o% 1w <=2
2 51 ® @ 500 1000 1500 2000 10 20 30 40
5 GROUND SURFACE ! 594.2 T T T T T T
Brown clayey TOPSOIL )5)3 5033 (GO'der ReportNO. 971-4045
08] { |as
Very stiff to hard mottled brown —
and grey SILTY CLAY, some sand, 2 12 s
occ. gravel, fissured DO
5 -
s |25]a
se7.2] |
7.0
Very dense brown SANDY SILT —
o
4 64
585.2 Lo
% 9.0
10 Hard brown SILTY LAY, some sand, [} — Borehole cry
occ. gravel (TILL) g 5 'E"O 34 oﬁrl!\;!‘grcr{a‘ 1:;?1997
1)
1] _se22f |
Eis
G| m ZE 12.0
ik /I A
B LA sk
6 d ——
2|2 ees
15 6k -
2F 7 |32t
Very stiff grey SILTY CLAY, some [/},
sand, occ. gravel ( TILL) e
20 |
A 8 |25]13
25 (% —
v 2
g s 21
7] _ser.7 po
26.5
END OF BOREHOLE
30
35
40
]
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE

1inchto 5 feet

Golder Associates

LOGGED: C.C.
\

CHECKED: o



AMSabourin
Text Box
(Golder Report No. 971-4045)


DATA INPUT:  TONY MASTROIANNI

yyyyyy T Ol PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
m u k, cm/s oo
2 | @ - n Zz| GROUNDWATER
o | 2 o - 55 CONDITIONS
ol o & Eev. |8 | w 1 J ] ! I I I L £ W AND
Pt B DESCRIPTION < S % SHEARSTRENGTH  VANE TEST - + WATER CONTENT, PERCENT g ; INSTALLATION
il A < |oePTH |2 Cu, pst PENETROMETER - @ wo ——o¥ 1w <<
e = sl @ 1000 2000 3000 4000 10 20 30 40
L, GROUND SURFACE 604.1
it jes o
Brown silty clay, occ. gravel,
black organic pockets ( FILL ) (GOlder ReportNo. 971-4135
2 |cs o)
Black organic topsoil, pieces of [ | o
- straw and roots ( FILL) _3_ cs
Brown silty clay, pieces of tile sea.4 | 4 |C® o
hand roots, topsoil pockets (FILL ) 597:6
Black clayey TOPSOIL %8 6.5
L )
P =1 Minor water
) B '/ [ 5 |cs o seephagie into
9| | Mottled brown and grey g test hole
% SILTY CLAY, some sand, occ. j 1 g{g,%‘:{‘;ﬁ';gﬁ "
S gravel (TILL) kv during digging
—~ 10 A "1 on June 11, 1987
Y 6 |Cs g
R ] 45po
VA se01 |7 |CS [ 2 o)
LT 120
%y 4
b1 o
Hard brown SILTY CLAY, some sand, [ ], 1
occ. gravel (TILL) 7’ 1 8 |Cs [e]
- 15 - —
sbd o |os Lo
o -
<F 45p0
A sses |10|C8 [ s o
END OF TEST HOLE 175
— 20
- 25
[~ 30
- 35
- a0
DEPTH SCALE LOGGED: C.C.

Golder Associates g
CHECKED: /] \07

1inchto 5 feet



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI

w SOIL PROFILE
2 g = Z2| GROUND WATER
Q 2 e} o« o5 CONDITIONS
oGl o i elev. |W | w | I | 1 ] I 1 I =l AND
=l ) DESCRIPTION = 2ie SHEARSTRENGTH  VANETEST - + WATER CONTENT, PERCENT = INSTALLATION
% E < foePH2 | " Cu, pst PENETROMETER - @ Wp 0¥ w1 <3
= =1 500 1000 1500 2000 10 20 30 2
o GROUND SURFACE 600.3 ]
00 1 ]Cs [¢]
Brown and grey silty clay, pieces —
of concrete%!ock and gravel (GOIder ReportNO- 971'4135
(FILL) -
u se7.3 | 2 | €S q
§ V1 s 3.0
g i —
@ Mottled brown and grey / 3 |cs ¢}
5 SILTY CLAY, some sand, occ. B =Z -
gravel (TILL) Minor water
§%) seepage into
7] 593.8 —1cs o] test%xc%e
END OF TEST HOLE 65 encountered at
elevation 595.3 ft
during digging
on June 11, 1997
10 ]
15 .
20 .
25 i
30 -
35 ]
40 .
DEPTH SCALE . {OGGED: C.C.
Golder Associates

1inchto 5 feet

CHECKED: ? &7



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI

1inchto 5 feet

w SOIL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY, Lo
Wl K — = ZZ| GROUND WATER
S o 5 « &5 CONDITIONS
ol o T flev. (8w 1 ! | 1 | 1 1 L £ AND
= e DESCRIPTION < 121e SHEAR STRENGTH  VANE TEST - + WATER CONTENT, PERCENT gt INSTALLATION
% E E pePTH |2 | F Cu, psf PENETROMETER - @ Wp ——oW Wi EE
e = 6 (ft) 500 1000 1500 2000 10 20 30 40
C GROUND SURFACE 502.7
0.0 1 {Cs a
Mottied brown and grey silty (GO'der ReportNO . 971'4135
clay, some topsoil, pieces of - Test hoéq di
tile, gravel and asphalt ( FILL) 2 |cs o g:r\ljr:%e 11919129997
w - :
o
;ICZ 588.7
% Black clayey to sandy TOPSOIL ’;:’\ 59‘;:09 3 lcs o
- ° Mottled brown and grey g7 48 ™
SILTY CLAY, some sand, occ. 6% "
gravel (TILL) ; 7 4 |cs D
ViA ses.4 |5 |cCs e
- 7.3
END OF TEST HOLE 7
- 10
- 15
- 20
|- 25
- 30
[~ 35
j— 40
DEPTH SCALE . LOGGED: C.C.
Golder Associates

crecken: )/, 4/



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI

= SOIL PROFILE HYDRAULIC CONDUCTIVITY,
u w k, cm/s e
J N — L ZZ| GROUNDWATER
I3} @ o « &5 CONDITIONS
ol o & |eev. |48 w : . L L L : ' ' £l AND
Pkl B DESCRIPTION < S ‘E SHEARSTRENGTH  VANETEST - + WATER CONTENT, PERCENT = INSTALLATION
o | B < [oePTH |2 Cu, psf PENETROMETER - @ Wo oW W 22
e = B (ft) 500 1000 1500 2000 10 20 30 40
o GROUND SURFACE 600.8
A 0.0
Brown sitct‘ybciai, pleces! of 1{cs o}
stone and brick, topsoil pockets -
(FILL) oo (GolderReportNo. 971-4135
w| | Blackorganic TOPSOIL L% E— 7, | s kv
% Y B Water seepage
g Mottied brown and grey ie _— into test hole
o SILTY CLAY, some sand, occ. Y] 3 lcs o e;"m‘g‘fe'ggea" &
| (TILL) %) —— elevation 598.
grave f during digging
5 g 4 lcs o] on June 11, 1997
{17l 5846
6.0
END OF TEST HOLE
10
15
20
25
30
35
40
DEPTH SCALE LOGGED: C.C.

1inchto 5 feet

Golder Associates

cHECkeD: ) i)



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI!

1 inchto 5 feet

""" SOIL Eéd#lu; ‘SAMPLES - FVDRAULIG CONDUGTIVITY,
w Hf - k, cm/s )
= P - 22| GROUND WATER
o | 2 s o 55 CONDITIONS
ol o & |eey. |9 w 1 | ] L ! ] ] 1 =) AND
= I DESCRIPTION < £ SHEAR STRENGTH  VANE TEST - + WATER CONTENT, PERCENT ar INSTALLATION
I - =2 [a)::]
] I < |DEPTH | 2 Cu, psf PENETROMETER - @ wp p—o¥ Wi <<
© = 51 ® 1000 2000 3000 4000 10 20 30 40
L GROUND SURFACE 598.8 1 ! i 1 I i
Biack clayey TOPSOIL ] 20 (e (GolderReportNo.971-4135  |o
; 1.0
) {/ 1 Test hole dry
# ’ 2 |cs o during digging
Mottled brown and grey ¥, — on June 11, 1997
SILTY CLAY, some sand, occ. Y, —
gravel, heavily rooted to 2.5 / f 3 |cs [e)
TILLY K% L~ *
- s LY
L ok o
1 se2a |4 1%° & 5o °
w / 6.5
g ef ||
g §%) 5 |os )
o Brown SILTY CLAY, some sand, occ. / f — @450
gravel (TILL) be
- 10 &% -
g% 6 |cs @>45p0 o
PE m
bPi
{17]_se6.3 °
Grey SILTY CLAY, some sand, occ. 25137 |es o)
gravel (TILL) 1 —
P 8 |CS 45ho o
1] _s83.8 d
- "® 15.0
END OF TEST HOLE
— 20
- 25
- 30
- 35
[~ 40
DEPTH SCALE . LOGGED: C.C.
Golder Associates

CHECKED: ﬁ p



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI

LOGATION: SEE LOCATION PLAN

| GEODETIC

~solL PROFILE SAMPLES HYDRAULIC CONDUCTIVITY,
pat ﬁ = g RG]
z | D - $Z| GROUNDWATER
o |2 15 - 85 CONDITIONS
a2 o T |eey |Blw ! ! L ! ! | | ! 2a AND
Eil @ DESCRIPTION = s % SHEAR STRENGTH  VANE TEST - + WATER CONTENT, PERCENT = INSTALLATION
i T < |DEPTH |2 Cu, pst PENETROMETER - @ Wp oYt EE:
e = 51 ® 500 1000 1500 2000 10 20 30 40
GROUND SURFACE 598.6 ' ) - ' ! ! i
o Black clayey TOPSOIL Y 5B 1 s (GolderReportNo. 971-4135 7o
v 0.4
A 4 > 1cs O
3 Mottled brown and grey ) -
z SILTY CLAY, some sand, occ. B’ 'ges'i ho('f dry
pe pomet urin iggin
% gravel (TILL) / 1 3 1Cs o on Jugxe 1g 1g, 1%97
soa6 | 4 |°° e
40
END OF TEST HOLE
5 -
10 -
15 -
20 .
2 .
a0 -
35 -
40 .
DEPTH SCALE LOGGED: C.C.
Golder Associates

1 inchto § feet

CHECKED: ,}}@7



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANN!

HYDRAULIC CONDUCTIVITY,
w w - k, cm/s Y0
=" N — Z2z| GROUND WATER
o | ¢ o T 55 CONDITIONS
ol o & Elev. |9 ] w ! 1 ! I ! L 1 ! £ AND
= DESCRIPTION < g % SHEARSTRENGTH  VANETEST - + WATER CONTENT, PERCENT = INSTALLATION
i | & < |oePTH |2 Cu, psf PENETROMETER -@ o oW <3
= 5 ) 500 1000 1500 2000 10 20 30 40
GROUND SURFACE 599.1 J j J ! ! ! ]
° Black clayey TOPSOIL LY 5084 |1 |CS (GOlder ReportNO. 971-4135 S
7 0.7 b—o
/ ol
ol Mottied brown and grey ‘) L2 ©S
I SILTY CLAY, some sand, occ. 3 |cs o]
Q gravel (TILL) —
o ] e
4 1cs q Moinor water
59:'(1) seepage into
: test hole
. END OF TEST HOLE e?counteréedaat « N
elevation 586.1 ft.
during digging
on June 11, 1997
10 -
15 .
20 .
25 o
30 .
35 .
40 4
DEPTH SCALE LOGGED: C.C.

1inchto 5 feet

Golder Associates

CHECKED: ﬁ@? .



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI

SOIL PROFILE

HYDRAULIC CONDUCTIVITY,
k, cm/s

w w o)
2 N " < 2| GROUND WATER
%) 2 5} - 55 CONDITIONS
ol o £ leer 8| w ] x i ] ] ] | 1 = AND
sl @ DESCRIPTION < - & SHEAR STRENGTH ~ VANETEST - + WATER CONTENT, PERGENT [} INSTALLATION
& B < |DEPTH 2 Cu, pst PENETROMETER - @ Wp o0 tw EES
e = B (f) 1000 2000 3000 4000 10 20 30 40
o GROUND SURFACE o+ 508.7 ! ! ! ! !
Black clayey TOPSOIL NN CLE P PS (GolderReportNo. 971-4135 o
£4 015 les o]
Mottled brown and grey . 1
SILTY CLAY, some sand, occ. X
gravel (TILL) se — o
¥ 3 |cCs
| ° =L
5 1 Moinor water
4 |cs @] seepl:"a e into
g — 4 test hole
1] se2.2 4 SPO encountered at
A 6.5 elevation 594.2ft.
pe 1 during digging
pe 5 |CS ho o on June 11, 1897
Brown SILTY CLAY, some sand, occ. [/ — L
gravel (TILL) X
w A 6 |cs o
10 g ; — @ 45p0
g ‘1] s87.7
2 11.0
O
e oo
L1 )
Grey SILTY CLAY, some sand, occ. [}, -
gravel (TILL) ; f 8 |Cs S o
15 6% —-
V) 9 |cs o
% — L]
pZ) 10 | cs o
6% — .
V1 K
A
A
LA sk
{1l s78.7
2° 20.0
END OF TEST HOLE
25
30
35
40
DEPTH SCALE LOGGED: C.C.
Golder Associates

1inchto § feet

CHECKED: [} 0 |



AMSabourin
Text Box
(Golder Report No. 971-4135)


~ RECORD OF TEST HO

NDATE: JUNE11,1897

DATA INPUT:  TONY MASTROIANN!

1 inchto 5 feet

Golder Associates

SOIL PROFILE HYDRAULIC CONDUCTVITY,
w W - k, cmfs oo
2 | 5 = ZZ| GROUNDWATER
2 ~ 9 x 55 CONDITIONS
@ Hl o & leey |8 w ! I ! | ! ! ) ! =8 AND
= I DESCRIPTION < S|¢ SHEAR STRENGTH  VANE TEST - + WATER CONTENT, PERCENT g 5 INSTALLATION
% E < foePH |2 " Cu, psf PENETROMETER - @ w | oW jw 22
= = B 500 1000 1500 2000 10 20 30 40
L o GROUND SURFACE 598.6 ' ' ! ! ! !
Black clayey TOPSOIL 5] see0 (GolderReportNo.971-4135 ¢>557
p 0.6
15 ivd
Firm to stiff mottled brown and ’ A 1 |AS o} Water level in
grey SILTY CLAY, some sand, occ. [}/ tpist h?(!; a5t97 "t
P . eievati LT
gravel, silt pockets (TILL) i % during drilling
e A on June 13, 1887
SIE e ]
312 7
= B gg 2
° é 5 Ve 2 |bo 10 (o)
© pe
== '11] 5923
A 6.3
Hard brown SILTY CLAY, some sand, p{ ¥ F—
occ. gravel (TILL) f .
3 18,102 o
589.6
END OF TEST HOLE 90
- 10
- 15
- 20
- 25
- 30
- a5
- 40
DEPTH SCALE LOGGED: C.C.

checken: [} 77



AMSabourin
Text Box
(Golder Report No. 971-4135)


DATA INPUT:  TONY MASTROIANNI

1inchto 5 feet

Golder Associates

SOIL PROFILE HYDRAULIC CONDUCTIVITY,
w w - k. em/s oo
2 3 — $Z| GROUND WATER
o 2 o o &5 CONDITIONS
(2R = ] l j =
o [} T | eLev. g w ] i I | 1 £ ‘f'-" AND
2 DESCRIPTION = s|s SHEARSTRENGTH  VANE TEST - + WATER CONTENT, PERCENT a- INSTALLATION
& & < |DEPTH 3 Cu, psf PENETROMETER - @ wo } oW Wi EES
e = B (ft) 500 1000 1500 2000 10 20 30 40
L GROUND SURFACE 4 598.8 ! ! ! 1 ! |
Black clayey TOPSOIL SENne (GolderReportNo. 971-4135 ¢>771
i 0.7 }— L
3! §| Mottied bro;vn and grey ; 2 lcs o Water level in
<j@ “yd oo st hole al
sl 3 g:g;/l ?-{L-fh_' )s ome sand, occ. A -3 C8 © elevation 598.0ft.
§ > B 4 lcs o during drilling
=1z 71 _595.3 on June 11, 1897
35
END OF TEST HOLE
- 5
- 10
- 15
- 20
- 25
)
- 35
- 40
DEPTH SCALE LOGGED: C.C.

cecken: B .77,



AMSabourin
Text Box
(Golder Report No. 971-4135)


PROJECT: 971-4236
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 1

BORING DATE: SEPT. 19, 1997 i
e .. PENETRATION TEST

SHEET 1 OF 1
DATUM: GEODETIC
MER, 1401b; DROP, 30in *

DYNAMIC PENETRATION

HYDRAULIC CONDUCTIVITY,
k, cm/s

=) SOIL PROFILE SAMPLES
w jo] RESISTANCE, BLOWS/ft. 0
Z z = <z PIEZOMETER
Q g 9 o : &5 OR
28 2 & |eev (9| wlE . ! L L : L ! ! = STANDPIPE
E Ll > DESCRIPTION ;5 = % S | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT 8 . INSTALLATION
i = [DEPTH |2 | & 18 [ cu bssatt remv-® U-O Wol——o% 1w <3
@ Bl M = 500 1000 1500 2000 10 20 30 40
o GROUND SURFACE 593.6 T T T T T
T o
Black clayey TOPSOL Y (GolderReportNo. 971-4236 | o
% 081 4 |as
A K o
Stiff mottled brown and grey U1 ke
SILTY CLAY, some sand, occ. VA —
gravel ( TILL) ; ) go I °
Py ¥ — Borehoée ﬁry
A ;) during dritlin:
5 : 4 53;-3 on Segpt. 19, Jog7 n
3 8528 o
Very stiff to hard brown ’ —
| 21 SILTY CLAY to CLAYEY SILT, some e
8| & | sand, occ. gravel and fissures ¢ T t—
<z | (TILL) vl 2
T 2 b4 3 4 1800 [0)
23 LA o
A -
g2 <k
bd ¥ |
V1 o -
582.8 2¢
g 10.8] ° |Do|% o
LA 5\ _—
Very stiff grey SILTY CLAY, some. <t
sand, occ. gravel ( TILL ) Zps —
: 6 |By e o)
LA —
LA o1
15 A it —_ o
A Py
V] 7 20 ]
1’ 577.1 bo
16.5
END OF BOREHOLE
20 -
25 -
30 | -
as -
A
3
1]
<
o
>
[
40 -
3
154-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: C.C.
1inchto 5 feet Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 971-4236)


ASTRC

IPUT:

PROJECT: 971-4236
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 140ib; DROP, 30in

RECORD OF BOREHOLE 2

BORING DATE: SEPT. 22, 1997

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 140ib; DROP, 30in

[a) SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDHAU]T(IC CONDUCTIVITY,
w (I) RESISTANCE, BLOWS/t. . cm/s @
|E = 2z PIEZOMETER
Q o] o ; Sh OR
o = & W £ ] ! | ] ] ] ! ] Qa
tdl & o leev. |8 wlg £ w STANDPIPE
Fil 2 DESCRIPTION = s g 2 | SHEARSTRENGTH natv- + Q-@ WATER CONTENT, PERCENT g5 INSTALLATION
& g < |DEPTH | 2 9 | Cu, lb.ssaft. remV-@ U-O Wo l— oW ____w <<
@ = (ft) @ 500 1000 1500 2000 10 20 30 o
o GROUND SURFACE 592.3 T T T T T
Y
Brown to black clayey TOPSOIL N ] (G0|der ReportNo. 971-4236 o
<h 08| 1 {as
25 fo)
3 . A 1 .
Firm to stiff mottied brown and e ]
grey SILTY CLAY, some sand, occ. [, 212 (s o
gravel (TILL) og” bo
b1 |
LA ke
s gg —
A ¥ 2’
Hg 3 18,5 o]
<k 585.3
1) 70
Very stiff to hard brown ; % I a2 133 °
SILTY CLAY, some sand, occ. g Do
gravel, occ. fissures ( TILL ) s —
10 A —
“Ba . o
1] se1als 3,26
of 11.0 o)
VA ¥
P?, A
1 .
b1 6 |21 O
LA ke
LV
15 6% —_
LA sk .
; 7 {218 P =
y P Water seépage
&2 : f into borehole
g = %) encountered at
32 V1 122000 elevation 576.3ft.
kel ki during drilling
% 8‘ ; L2000 on Sept. 22, 1997
ol T 1A
20 6% —
U1 ok >
Firm to very stiff grey ’ j & |bol™ P
SILTY CLAY, some sand, occ. e T =
gravel (TILL) / )
b1 42000
U1 ok
&% 2000
vE
25 ] ——
b1 ¥ >
b1 1 9 11 D
Bo
LA ok
L1 o3
Y1 ¥
i) ° | +
Y 2000
LA sk
30 6 —
LA K o
;. ¥ 10 [ Bo |10 e
Ut k¢
v
v
LV ® |+
v
e @ T
35 / a —
Z / -
U ¢ 11 7 )
{1"] ss55.8 bo
END OF BOREHOLE %88
40
[}
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: C.C.
1inchto 5 feet Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 971-4236)


PROJECT: 9714236 -
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 140lb; DROP, 30in

' RECORD OF BOREHOLE

BORING DATE: SEPT. 22, 1997

PENETRATION TEST HAMMER, 140ib:

Csmeeiorr
DATUM: GEODETIC
; DROP, 30in

DYNAMIC PENETRATION

ASTRO

PUT:

“ ) SOIL PROFILE SAMPLES P PENETRAT! HYDRAUL,—'('CC%OSNDUC“V'TYI .
3|z — STANCE, m 22|  PEZOMETER
o 1l 9 - ; 35 OR
gl[;u = & leev |8 |w 5 I I ] I ! 1 ! } =g STANDPIPE
[=Rve g DESCRIPTION = = % 2 | SHEARSTRENGTH natV. + Q-® WATER CONTENT, PERCENT 8 o INSTALLATION
il < |oermr | 2 9 | cu. b/sar temv-® U-0 Wp oW <3
8 I = 500 1000 1500 2000 0 20 3 4
N GROUND SURFACE 592.4 T T T T T T
Black clayey TOPSOIL 3 5919 (GOlder ReportNo.971-4236 o
ZE; 0.8
e 1 jAS d
Stiff mottied brown and grey <k
SILTY CLAY, some sand, occ. b1 ] —
gravel ( TILL) j A 5 zoo 12 d
34 ]
£
s 1_s87.4
B /:/ 5.0 "
; < 8 {Do|® © Borehole dry
8% - during drilling
o= B on Sept. 22, 1997
(‘g @ LA
ju ]
=g REY ”
g S | Very stiff to hard brown % 4 |boy% ©
3| 2| SILTY CLAY, some sand, occ. Y, ——
&| T} gravei and fissures ( TILL ) LY
10 %) -
A K s |2, ]a1 e}
LA ] | oo
“hd
A o |
gg 6 (2,118 ©
VA sras Do
. T ¥ 14.0
Stiff grey SILTY CLAY, some sand, g
15 occ. gravel and oxidized fissures pey —
{TILL) 1A ; g'o 14 o
] s75.9
18.5
END OF BOREHOLE
20
25
304
35
40
5 -
[15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: C.C.
tinchto 5 feet Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 971-4236)


PROJECT: 9614114 ..~
LOCATION: SEE LOCATION PLAN _
SAMPLER HAMMER, 63.5kg; DROP, 760mm -

SOIL PROFILE SAMPLES | DYNAMIC PENETRATION

ASTRC.. ...

IPUT:

o HYDRAULIC CONDUCTIVITY,
w |9 RESISTANCE, BLOWS/0.3m k, em/s )
20 — = =z PIEZOMETER
Sg| & AINERE -
gl = Z|eev. |8 lwig L ! 1 1 . 1 : ! EW STANDPIPE
=y 2 DESCRIPTION = s E £ | SHEARSTRENGTH natv- + q-@ WATER CONTENT, PERCENT 24 INSTALLATION
8 % é DEPTH g 9 Cu, kPa remV-@® U-O Wp I——O-w—{Wl <g
@ 5 (m) @ 25 50 75 100 10 20 30 “©
1 T 1 T T
GROUND SURFACE 180.57
° 000 (GolderReportNo.971-4236 4
Black clayey TOPSOIL 1 56% 9 D
A 180,11
T ] 0.46
zﬁf
Stiff mottled brown and grey L] B
s SILTY CLAY, occ. gravel, some ) PR o
sand ( TILL) <k Do -
2P
V% |
V(5] 17005
P’ 1.52
: 3 |35 (18 °
2 Very stiff to hard brown 657 — -
SILTY CLAY, occ. gravel, some (A
sand ( TILL) ; # -
// 4 ?,% 38 [ Borehole dry
Vy ¥ during drilling
v :; - on June 28, 1996
« #k
3w P’
o= % — n
=1 V]
<% LA e 50
§ia og’ 5 |oo|® o
5 3 LA ] -
< {17]_176.91
2g 3.66
A ] "
‘ sl B ° ]
bt |
A K
A
LA o .
A 7 3o °
5 Very stiff to stiff grey <V — ]
SILTY CLAY, occ. gravel and some ¥
sand (TILL) : <Ei
P
V4 A 4296
VA ¥
A ]
]
3 A ¥ -
11 / —
j 8 |29 | e}
14 17402 |
END OF BOREHOLE 685
8 —
N -
10 .
> -
15-@-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: P.N.

1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 971-4236)


LOCATION:  SEE LOGATION PLAN
SAMPLER HAMMER, 63:5kg; DROP, 760mm

DATA INPUT:  TONY MASTROIANNI

1to 50

E : - et s S _'7'
o OlL PROF SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDJCTIVITY,
w [¢] SOIL PROFILE RESISTANCE, BLOWS/0.3m k, cm/s X
3ol & 5 5 iz
ol = T Gluw(e . L : . =4
T E e DESCRIPTION < g ¥ £ | SHEARSTRENGTH natv- + -@ WATER CONTENT, PERCENT o=
] T 2 2 S | Cu kPa remV-® U-O Wol— oW _ _iw 2%
e 8 & ] 25 50 75 100
o GROUND SURFACE I ! I ! ! [
Black clayey topsoll ( FILL) (GolderReportNo. 981-4341 ]
Very stiff brown silty clay, some
sand and gravel ( FILL)
1 Compact brown SILTY FINE SAND, 1%
some gravel, occ. clayey zones |
50
2 Ipo
2 Hard brown SILTY CLAY, some sand, [, 1, |
and gravel, fissured ( TILL ) od
<5 |
A K 50
3 |po
<k 50
U1 K 4 DO
1 |
LA 31 1
4 28 50
g7 5 (D6 Borehole remained
1 3 _—
v
U ke 1
Ti=
wld U1 3 50
g )(B % 6 DC
< z pL
5lald 13§ -
3 e pe
23 LA K
92
g
P
s
b i
8 B
Hard to very stiff grey A i —
SILTY CLAY, trace to some sand, U4l 50
and gravel ( TILL) ggr 7 1o
7 e
Ch% 1
bl 50
U1 K 8 DC
8 U1 ¥ -
264
Vo4
A ¥
LA ¥
U1 31
24
P .(
S A
A K ]
A |l
¢ I o
vy
e
0 — —_— L L
! CONTINUED ON NEXT PAGE
[
15%5 PERCENT AXIAL STRAIN AT FAILURE
1
DEPTH SCALE

Golder Associates



AMSabourin
Text Box
(Golder Report No. 981-4341)


DATA INPUT:  TONY MASTROIANNI

' PROJECT 981-4341 S RECORD OF 'BOREHOLE "1
LOCATION SEE LOCATION PLAN
o SoIL .PF{OF[LE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTVITY,
= RESISTANCE, BLOWS/0.3m k, cm/s Lo
2ol £ £ £ 2z| PEzovETER
B g 2 I S ! ! ! ! ! ! I ! Sa OR
Tt o Eieev (21w Eu STANDPIPE
E4l g DESCRIPTION = s E £ | SHEARSTRENGTH natv- + Q-® WATER CONTENT PERCENT ah INSTALLATION
L E < |DEPTH | 2 g | cu kPa remv-@ U-O wp ! o lWl Qg
° 2 Bl ™ o 25 50
CONTINUED FROM PREVIOUS PAGE _{_ 4 _4 L l_ L
1wl | e —— 267 i T r-r T T—1t—1———r——t—— T--"-"7Tr-—-————— -1
s (GolderReportNo. 981-4341
,/ ]
B -
P K 50
e 10 k] o
0 3k DO ]
12 n
11|29 f1e o)
gg
13 Hard to very stiff grey <K _
SILTY CLAY, trace to some sand <%
x| = | and gravel ( TILL) b st
Wi pd
35 %)
b4 > A sl
a3 A
-l P& —
20 LA x
2|2 b{ ok 50
14 i 12 1po |2t o A
15 .
18 | 2% 21 ©
16 N
17 14 120 [18 o .
79.24
END OF BOREHOLE 17.22
18 n
19 n
20 J
]
15-9-5 PERCENT AXIAL STRAIN AT FAILURE
10
DEPTH SCALE LOGGED: RW.W.
1to 50 Golder Associates CHECKED:



AMSabourin
Text Box
(Golder Report No. 981-4341)


PROJECT: 991-4228
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5Ib; DROP, 760in

RECORD OF BOREHOLE 4

BORING DATE: October 18, 1999

PENETRATION TEST HAMMER, 63.5Ib; DROP, 760in

SHEET 1 OF 1
DATUM: GEODETIC

o (o) £ DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w % Ol PROFILE SAMPLES - RESISTANCE, BLOWS/ft k, cmis O INSTALLATION
< = = o <<
Q = 5 5 4 3 z
2 E uEJ g 5 w % : 2‘0 4'0 6,0 8I° 1? 1? ! 9 1? 8 § GROUGESVATER
Fe| g DESCRIP < afai{2] @ | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5
& g SCRIPTION ,; g C 9 E Cu, psf emV.® U- O w wl gg OBSERVATIONS
] o 4 z @ pr—at
b
o [ 500 1000 1500 2000 10 20 30 40
—
0 GROUND SURFACE (GolderReportNo. 991-4228 -
NGranular base ( FILL )
. " 2 O
Stiff to firm brown silty clay, some sand pol 190 ]
and gravel, some granular intermixing D
trace organic,
(FILL) 95 Borehole dry during 7
« drilling on October 18,
uf= r 9 E
g g ol 7 [0 199
e
3 =
213
3| a| Firm to stiff mottied brown and grey J
= SILTY CLAY, some sand, trace gravel -
(TILL) ool 10 o 4
90
Hard brown SILTY CLAY, some sand > -
and gravel, fissured  TILL ) po| 38 o}

END OF BOREHOLE

20

25

30

3%

LDN_BHS 991-4228.GPJ GLDR_CAN.GDT 11/5/99 DATA INPUT: Tony Mastroianni

DEPTH SCALE

1inch to 5 feet

LOGGED: KB.
CHECKED:



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5Ib; DROP, 760in

RECORD OF BOREHOLE 5§

BORING DATE: October 18, 1999

PENETRATION TEST HAMMER, 63.5lb; DROP, 760in

SHEET 1 OF 1

DATUM: GEODETIC

LDN_BHS 991-4228.GPJ GLDR_CAN.GDT 11/5/39 DATA INPUT: Tony Mastroianni

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/#ft k, cm/s o
F T = F3 iz INSTALLATION
il Q o e| & 20 40 e0 80 0% 10 10t 10? 55 AND
[ ] < B w
£ dlo DESCRIPTION < ELEV. § £12| Z [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT I g';ggggxfgﬁg
] z = foermrl S| & St @ Cu, psf remV.® U- O 2 @
o o} -4 @ 1= & wpb———oW — _w g
2] 500 1000 1500 2000 10 20 30 40
1 1 1 T T T
GROUND SURFACE 94.8
- o o (GolderReportNo. 991-4228 g
Black clayey topsoil { FILL ) 936
i 10 7
Loose brown sand some silt, trace 11218 o
i organics bo 1
{FILL) 916l |
i 3.0 Borehole dry during T
> e drilling on October 18,
5 = - J
8| & Loose brown FINE SAND, trace sit e do| 2| oo g 1999
<fw I |
*lgle - 89.1 T
| =L g 55| 4
a s .
S -
i . ool 27 [ i
Very stiff grey and brown SILTY CLAY, - |
3 some sand and gravel { TILL } Vo 1
L e J
) 4 24 &
q . DO
- @ 846 8s ]
END OF BOREHOLE 10.0
- .
L 20 J
L 2 .
—~ 30 -
- -4
L 35 .
DEPTH SCALE £\ LOGGED: K.B.
j=3-Golder
1 inch to 5 feet » ASSOClat S CHECKED;, /



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228 RECORD OF BOREHOLE 6 SHEET 1 OF 1

LDON_BHS 991-4228.GPJ GLDR_CAN.GDT 11/5/99 DATA INPUT: Tony Mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: October 18, 1939 DATUM: GEOQDETIC
SAMPLER HAMMER, 63.5lb; DROP, 760in PENETRATION TEST HAMMER, 63.51b; DROP, 760in
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u § SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/f k k, cm/s I 29 INSTALLATION
L=
5.16 S el B 200 40 80 80 1° 100 10° 10° ZE AND
2wl = & leev |B|lwla] < L L L 1 . ! ! L = GROUNDWATER
Fu | @ < Jofal2] & | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT 5F
H DESCRIPTION 2 OBSERVATIONS
i - 5 [oeem| 3|7 |G| 2 |cCursr emV.® U-Of L W g3
(=] ) m
° ® 500 1000 1500 2000 10 20 30 40
GROUND SURFACE g N I . " l
952
° [ o0 95 (GolderReportNo. 991-4228
Dark brown clayey TOPSOIL L‘:‘z\ I (#
g 18] 1 KA EL] o
Stiff to hard mottied brown and grey 3 Borehole dry during
- SILTY CLAY, some sand, trace gravel - A ] drilling on October 18,
wis| (THL) L6 21213 o) 1999
Sl oo
s|Z|e M -
§ § d 89.7 D]
3|2 55] |
>
32134 o
Hard brown SILTY CLAY, some sand —
and gravel, fissured ( TILL }
>
4 |go 35 (e}
1 YA 852
END OF BOREHOLE 10.0
15
20
25
30
35
DEPTH SCALE LOGGED: K.B.
1inch to 5 feet CHECKED:



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228 RECORD OF BOREHOLE 7 SHEET 1 OF 1

y Mastroianni

LDN_BHS 991-4228.GPJ GLOR_CAN.GDT 11/5/99 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: October 19, 1999 DATUM: GEODETIC
SAMPLER HAMMER, 63.5Ib; DROP, 760in PENETRATION TEST HAMMER, 63.51b; DROP, 760in
a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
U:(,l g — g RESISTANCE, BLOWS/ft k, cmvs I 3‘ 2 INSTALLATION
gulu ] w ] F 20 4 60 80 100 0t w0t 10? F473 AND
= P73 =W
gl o = |Eev 1B #12| & |SHerRSTRENGTH natv. + Q. @ WATER CONTENT PERCENT EF|  GROUNDWATER
& 4 DESCRIPTION = s y S OBSERVATIONS
& z L loerH|{S|E (8] & Cu, psf remV.® U- O W w wi 2%
218 El ® |2] | o © '
12 500 1000 1500 2000 10 20 30 40
1] I 1 T T ¥
GROUND SURFACE 95.7
[ -
Topsoil, granular and balfast 3% 0.0 (GO|der ReportNo .991-4228
{FILLY X 947 95
Stiff dark brown to black silty clay, some sore 1.0 > .
sand and gravel, trace organics, occ. 3 1 lpo) 12 g
slag fragments :: 3 -
(FILL) K 027 _
9 30| | qughole dry during
Stifff mottled brown and grey > ?glghgg on October 19,
SILTY CLAY, some sand, trace gravel 2 |gol 11 o}
5 (TILL) |
90.2
55| | 90
3|22 o)
Very stiff to hard brown SILTY CLAY, -
X <| some sand and gravel, fissured o
gE {TILL) 4 150]39 o
<fw
Wiala ]
wl5
% 2 || 85
o . o
837f 5 | 2 (37
120 o]
—
6|2 (19 o
15 -
Hard to stiff grey SILTY CLAY, trace to 80
some sand and gravel |
-
(TIL) 71310 o
82014 o]
20 , 757
END OF BOREHOLE 20.0
25
30
35
DEPTH SCALE LOGGED: K.B.
H
1inch to 5 feet CHECKED:



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228 RECORD OF BOREHOLE 8 SHEET 1 OF 1

y Mastroianni

LDN_B8HS 991-4228.GPJ GLDR_CAN.GDT 11/6/98 DATA INPUT: Ton

LOCATION: SEE LOCATION PLAN BORING DATE: October 18, 1999 DATUM: GEODETIC
SAMPLER HAMMER, 63.5lb; DROP, 760in PENETRATION TEST HAMMER, 63.5lb; DROP, 760in
a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w
4 g — % RESISTANCE, BLOWSI/ft k, cmis I &'g INSTALLATION
fg | 8l lellg| Sz o o = S A e -1 B
g 51 = 2
Il g DESCRIPTION < [EEV-AS & 2] T [SHEARSTRENGTH natv. + Q- @]  WATERCONTENT PERCENT |5 - oo
33 z 5 DEPTH| 3 t 9 o Cu, psf remV.@8 U- O 2 Q
° 18 gl w [Z] | ok © tw 3
v 500 1000 1500 2000 10 20 30 40
Ll T T T T T
0 CGROUND SURFACE S (GolderReportNo. 991-4228
e . . o% -
Topsoil intermixed with granular ( FILL ) X4 956 Vi
gl K 10 » o5 =
% 1 34
i 3 0 °
HE A2
§ &) Dense to loose brown granular (FILL ) :. E - g::: :;Zrianbt':&?'e?ole
25
:E: 225 o encountered from about 7
53 po elevation 95.5 ft. during
s} :;:: s drilling on October 19,
,"‘ 5 1999
2| stiff mottied brown and grey > %0
5| SILTY CLAY, some sand, trace gravel  |:o 3 ipo| 1 U
2] (T ; |
3 88.6
3 A1 801
*1 Very stiff brown SILTY CLAY, some >
sand and gravel { TILL ) 0 4 1po| 28 ©
J 86.6
END OF BOREHOLE 100
15
20
25
30
3%
DEPTH SCALE

1inch to 5 feet

LOGGED: K.B.
CHECKED: {



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5lb; DROP, 760in

RECORD OF BOREHOLE 9

BORING DATE: October 19, 1999

PENETRATION TEST HAMMER, 63.5b; DROP, 760in

SHEET 1 OF 1
DATUM: GEODETIC

CAN.GDT 11/5/99 DATA INPUT: Tony Mastroianni

LON_BHS 991-4228.GPJ GLDR

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
t:(,u g — z RESISTANCE, BLOWS/# k. cm/s I 29 INSTALLATION
O 1 W o = 20 40 60 80 10° 10° 10*  10° ZE AND
af | 2 ] Eluls] = 1 ) L 1 L L . 1 28 GROUNDWATER
gi| o DESCRIPTION < |EEV g8 (2] & [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT SF OBSERVATIONS
a F] 5 oertH| 3| £ |G| & | Cupst remV. @ U- O 2%
[a] 8 g i z & Wp - . —— Y|
7] 500 1000 1500 2000 10 20 30 40
0 GROUND SURFACE st o (GolderReportNo. 991-4228 -
I.N.l.l o
Stiff black clayey topsoil ( FILL ) soanes | ]
I'I-I.I 93.8
RS 1511213 0
Stiff brown silty clay, some topsoil E:E:E > po 1
intermixing ( FILL ) o 923
4 3of | Borehole dry during N
% < | Very stiff mottled brown and grey U - O C:glsllgg on October 19, i
G|} SILTY CLAY, some sand, trace gravel | o 2 ipo|18
sIZ|2] (T ' | o] ]
g 9 - 89.8 20
z13 A 53] | ]
a -
o Z |35 o
K to |
Hard brown SILTY CLAY, some sand - U —
and gravel, fissured ( TILL ) 16 - 1
M [zl o -
oA es3
10 -
END OF BOREHOLE 10.0
15 -
20 =
2 _
35 -
4
DEPTH SCALE =Golder LOGGED: K.B.
1inch to 5 feet Y JAssociates CHECKED:



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228
LOCATION: SEE LOCATION PLAN
SAMPLER HAMMER, 63.5lb; DROP, 760in

RECORD OF BOREHOLE 10

BORING DATE: October 18, 1999

PENETRATION TEST HAMMER, 63.5lb; DROP, 760in

SHEET 1 OF 1

DATUM: GEODETIC

y Mastroianni

LON_BHS 991-4228.GPJ GLDR_CAN.GDT 11/5/99 DATA INPUT: Ton

a SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
; g — z RESISTANCE, BLOWS/#t k. cm/s 22 INSTALLATION
Ok | W Q = 20 40 60 80 10° 10°  10*  10° Z5 AND
24 = = 24 £ > 1 1 1 L i i 1 1 on
Edl g < 8l4(2] 3 [srearstrencn WATER CONTENT PERCENT Ei|  GROUNDWATER
ol I DESCRIPTION = 2t HERE pou STRENGTH natv. £ 5: 8 ATER CON S5 OBSERVATIONS
8 |8 £ 2|7 |a ¢ ’ : ] — AT <3
° 17 500 1000 1500 2000 10 20 30 40
0 GROUND SURFACE (GolderReportNo. 991-4228 R
85 .
Loose to compact grey silty sand, occ. >
pieces of asphalt { FILL ) po| 10 ° 1
Borehole dry during T
%1 5| Stiff mottled brown and grey » o ?gg’gg on October 19, |
Q|| SILTY CLAY, some sand, trace gravel oof !
sIZ|2] (i) o |
Zlg
-
HE %0 )
o
&l o) i
Very stiff to hard brown SILTY CLAY,
some sand and gravel, fissured ( TILL ) b
2|48 o) :
10 4
END OF BOREHOLE
15 N
J
20 4
-
25 i
30 4
J
15 .
DEPTH SCALE LOGGED: KB.
1 inch to 5 feet CHECKED:



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228
LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5lb; DROP, 760in

RECORD OF BOREHOLE 11

BORING DATE: October 19, 1999

PENETRATION TEST HAMMER, 63.5!b; DROP, 760in

y Mastroianni

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g SOIL PROFILE SAMPLES > RESISTANCE, BLOWS/ft k, crs 20
< E = <=
8yl ¢ g slolegl B2 ® o A S S S -1
® Q
Zil o DESCRIPTION < o8 (2] Z [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT s5F
4 £ |~ Z2iz18] 2 |cupst remV.® U- O od
u 4 < > e} o L P . ——W 2
o g [ z @ Wp wi 3
@ 500 1000 1500 2000 10 20 30 40
T T T T T L
GROUND SURFACE
° (GolderReportNo. 991-4228
Black topsoil, some granular, occ. =1 2 |50 95
cobbles ( FILL ) —— Do
o Water seepage into
borehole encountered
. " from about elevation
Finm to stiff mottled brown and grey L .
5 SILTY CLAY, some sand, trace grave! 93.5 1. during driling on n
{TIL)
) o
o]
% (5| Verystiff to hard brown SILTY CLAY,
1812 ii] some sand and gravel, occ. silt parting
<| ot fissured ( TILL) o
zlo 85
-t
210
Dlo
a
o
o]
15
80 Q
Hard to stiff grey SILTY CLAY, trace to
some sand and gravel ( TILL )
o}
20
75 o

END OF BOREHOLE

25

30

35

LDN_BHS 891-4228.GPJ GLDR_CAN.GDT 11/5/89 DATA INPUT: Ton:

DEPTH SCALE
1inch to 5 feet

DATUM: GEODETIC



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5lb; DROP, 760in

RECORD OF BOREHOLE 12

BORING DATE: October 19, 1999

SHEET 1 OF 1

DATUM: GEODETIC

PENETRATION TEST HAMMER, 63.51b; DROP, 760in

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
a g
u 8 SOIL PROFILE SAMPLES > RESISTANCE, BLOWS/#t \K k, cr/s I 29 INSTALLATION
< <Z
o | & & I 20 40 60 80 1 10° 10 10° ZE AND
2wl = 2 leev 15lwl8] = 1 L L L L L 1 L 28 GROUNDWATER
= Y DESCRIPTION < |@la|2| @ |{SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT ak OBSERVATIONS
o z = IDEPTH g = Q @ Cu, psf remV.® U- O W ag
s 18 10 I2] 13 wpb——o¥W—w <3
° 2] 500 1000 1500 2000 10 20 30 40
T T T T T =T
GROUND SURFACE 97.8
’ 00 (GolderReportNo. 991-4228
Compact grey and brown granular and
concrete rubble mixed with asphalt and
clay —
FiLL g5
e 1150|1® o Borehole dry during
93.8 drilling on October 19,
o Stiff mottled brown and grey 4.0 1998
sy 3 SILTY CLAY, some sand, trace gravel -
SIEE (TILL) 923 R (o]
=2 552 |2 |13
zla - Do g
=
210 _—
c|a
a
) .. 90
Stiff to hard brown SILTY CLAY, some 3]Z |35 fo)
sand and gravel, fissured ( TILL ) po
|
g6.8] 4 | 2|24 o]
Very stiff grey SILTY CLAY, trace to 4 86.3

20

25

30

35

some sand and gravel { TILL
END OF BOREHOLE

11.5

LDN_BHS 991-4228.GPJ GLDR_CAN.GDT 11/5/99 DATA INPUT: Tony Mastroianni

DEPTH SCALE

1inch to 5 feet

LOGGED: KaB.
CHECKED; /



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 9914228 RECORD OF BOREHOLE 13 SHEET 1 OF 1

LDN_BHS 991-4228.GPJ GLDR_CAN.GDT 11/5/99 DATA INPUT: Tony Mastroianni

LOCATION: SEE LOCATION PLAN BORING DATE: October 20, 1999 DATUM: GEODETIC
SAMPLER HAMMER, 63.51b; DROP, 760in PENETRATION TEST HAMMER, 63.5ib; DROP, 760in
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
U(_-} g - g RESISTANCE, BLOWS/it k. em/s I é g INSTALLATION
A Q o «l E 20 40 60 80 0 10t 10t 10? F3 AND
al = =1c] DWAT!
Ed| o DESCRIPTION < |BEV- B |8 2| 2 [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT g5k 3:2&;&52
a Z =loermml2 (0] 2 Cu, pst emV.® U- O o
w I s =] a1 o wp——oW 1w <3
N ] Er @ =) |2 P
® @ 500 1000 1500 2000 10 20 30 40
T T T T T T
GROUND SURFACE 95.6
- ° 00 o (GolderReportNo. 991-4228 .
i 1{as| - o 1
L Firm to stiff brown silty clay, some sand > . 4
trace gravel, some black organic pockets 2 fpof| 7 o g%;’;’i‘ag‘ggggz 0
B (FILL) == 1898 C
S -
| 3 fgo|1| %© o J
i 886l | i
Very stiff mottled brown and grey Wi 701 |
L SILTY CLAY, some sand, trace gravet 87.3 > ol i
\(TILL ) AT RS ES o
x Very stiff to hard brown SILTY CLAY,
- 10| &|F| some sand and gravel, fissured, occ. silt —] E
2|5 partings/seams - a5
5 g gl (TILL) 5 {pof31 (o) ]
(o] —
| olo 836 )
120] |
i 6|2 ]2 o 1
- — k
— 15 — -1
| 7 oo 1| 8° o ]
Very stiff to stiff grey SILTY CLAY, trace 1
g to some sand and gravel ( TILL ) 1
- 20 - -
i 81X iz| 75 o} i
741
| END OF BOREHOLE 21.5 i
- 2 -
3 1
- -4
L % .
1 J
| a5 4
- -
| J
DEPTH SCALE LOGGED: KB.

1inch to 5 feet



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 991-4228

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5lb; DROP, 760in

RECORD OF BOREHOLE 14

BORING DATE: October 19, 1999

PENETRATION TEST HAMMER, 63.5!b; DROP, 760in

SHEET 1 OF 1
DATUM: GEODETIC

1inch to 5 feet

FGolder

r 4

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w )8 SOIL PROFILE SAMPLES RESISTANCE, BLOWSIft k. cmis Lo
3 z o Z iz INSTALLATION
35 w Q o =« 8 20 40 80 80 19‘ 1?'5 1?" 19" &5 AND
g ol <€ =] ROUNDWATER
3 DESCRIPTION < |EEV & #12] 2 [SHEARSTRENGTH natv. £ Q- ® WATER CONTENT PERCENT EEf SROUNDWATE
N 2z = s S =T et emV.® U. O S OBSERVATIONS
i @ = DEPTH|S | £ 9 @ U, ps . Wo bW eg
N El @ (=] |® °
o « 500 1000 1500 _ 2000 10 20 30 40
GROUND SURFACE 9 I ' l [ i
9.0
- ° 00 (GolderReportNo. 991-4228 1
2 Dense brown granular base, occ. pieces 1 E
of asphait ( FILL ) 11248 ©
- 96.8 oo 4
2.3
o]
i Borehole dry during )
. Dense to compact brown sand and drilling on October 18,
- 4= gravel, trace silt, occ. clayey inclusions 2z 4] 95 o] 1999 T
S{E] (FILL) Do
- 5|23 - -
1 < 83.5
- g @D 71 5.5 — .
i 1’y 3|5le o i
Siff to very stiff mottied brown and grey |4 . _—
| SILTY CLAY, some sand, trace gravel iPYd J
{(TILL) -
] M 42 12| 90 o) 7]
. ' 4] es.0 |
END OF BOREHOLE 10.0
- 15 e
- 20 n
|- 4
- 25 i
- J
= o 4
8
o1 E—n N
7
5|
Zr p
o
°
[ N 4
=
o
E4 4
<
4
of. -4
2
e 3 1
.
(=] o -
o
=z
i 4
L)I
o
ol -+
—
o
2f 4
9
g
¥
>
o
% DEPTH SCALE LOGGED: K.B.
Zz
Q
-

’Associates

CHECKED:é ZE



AMSabourin
Text Box
(Golder Report No. 991-4228)


PROJECT: 001-4112 RECORD OF BOREHOLE 1 SHEET 1 OF 1

ry Napier

LDN_BHS 001-4112.GPJ GLDR_CAN.GDT 5/16/00 DATA INPUT: Mai

LOCATION: SEE LOCATION PLAN BORING DATE: APRIL 27, 2000 DATUM: LOCAL
SAMPLER HAMMER, 63.5lb; DROP, 760in PENETRATION TEST HAMMER, 63.5lb; DROP, 760in
a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w |9 SOIL PROFILE SAMPLES | | ResisTanc, BLowsii K, cm/s I L0 INSTALLATION
S| & & e 200 40 e0 80 10°  10° 10t 10° 3E AND
2wl = & leey |5 | w < L L L L L L L L 28]  crounowater
Euf @ DESCRIPTION < Jaoid & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT i OBSERVATIONS
B Z 2 o] 2| 2 o [ cupsf remV.® U- O 29
a Q é w |2 wp b——oW — jwi 3
(2 400 800 1200 1600 10 20 30 40
o GROUND SURFACE 96.0
Brown clay TOPSOIL kf"m 953] 1 |as lo]
y 0.7}— 95
xls i/f
Wiy O .
8 % : -0, 212 8 (o] Borehole dry duri
Lz Stiff, mottied brown and grey i oo orehole dry during
&S| SILTY CLAY with some sand, trace .U drilling on April 27, 2000
g 2| gravel /& . ]
212} (TiLL) alz |1 o
DO
5 b A 9;'g .
END OF BOREHOLE ' (GolderReportNo. 001-4112
10
15
20
25
30
35
|
DEPTH SCALE LOGGED: (.')gC.
1inch to 5 feet CHECKED: Ni_.



AMSabourin
Text Box
(Golder Report No. 001-4112)


RECORD OF BOREHOLE 2

BORING DATE: APRIL 27, 2000

PROJECT: 001-4112 SHEET 1 OF 1

LOCATION: SEE LOCATION PLAN DATUM: LOCAL

SAMPLER HAMMER, 63.5lb; DROP, 760in PENETRATION TEST HAMMER, 63.51b; DROP, 760in

-4112.GPJ GLDR_CAN.GOT 5/15/00 DATA INPUT: Mary Napier

LDN_BHS 001

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
W 8 SOIL PROFILE SAMPLES - RESISTANCE, BLOWS/#ft k, cm/s ]: J (29 INSTALLATION
2 3=z
S| b g 2 20 4 60 80 10 10° 10¢ 100 P4 AND
T Z ey |Gfw < L L L 1 L L . L = GROUNDWATER
= B < Je|t 2 | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT Er
b a
5 3 DESCRIPTION h s ] v Sa OBSERVATIONS
u S 3 DEPTH 2 = o Cu, psf remV.® U-O We w Wi 23
)
- o 400 800 1200 1600 1020 30 40
0 GROUND SURFACE 96.6
Brown clay TOPSOIL RIERE ©
els . 0.8
a8 2 95 b
2 8 )
3 ;’ Stiff to very stiff, mottled brown and grey oo ( Borehole dry during
&[S} SILTY CLAY with some sand, trace | | drilling on April 27, 2000
g o[ gravel occasional silt pockets fissured
1= (1) >
3 Do 25 [o)
A 1] o1 .
5 -
END OF BOREHOLE 5.0 (GolderReportNo. 001-4112
10
15
20
2
30
3
DEPTH SCALE LOGGED:

1inch to 5 feet

CHECKED:

r



AMSabourin
Text Box
(Golder Report No. 001-4112)


PROJECT: 001-4112 RECORD OF BOREHOLE 3 SHEET 1 OF 1

TA INPUT: Mary Napier

LDON_BHS 001-4112.GPJ GLDR_CAN.GDT 5/15/00 DA

LOCATION: SEE LOCATION PLAN BORING DATE: APRIL 27, 2000 DATUM: LOCAL
SAMPLER HAMMER, 63.5!b; DROP, 760in PENETRATION TEST HAMMER, 63.5ib; DROP, 760in
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
e g _ z RESISTANCE, BLOWS/Ht : cmis 5 ) I 29 INSTALLATION
an Y 9 - gl £ 20 40 60 80 10 10 10 1(])" g0 AND
ew
Edl e DESCRIPTION Lleev|B|e|2] 5 [searsmencm nav o @ WATER CONTENT PERCENT | 55| onauroniaEs
ih £ Cloera| 2| 2|81 § | Cupst remV.® U- O Sa OBSERVATIONS
w 4 s 2 e T " : Wl w <3
e 18 @ |51 |®
(4 400 __ 800 1200 1600 10 20 30 40
|, GROUND SURFACE 96.4 P )
Soft, brown clayey TOPSOIL ﬁ 956 » (GOIder ReportNo. 001-4112 o
\ 0.8] 1 4
; - 0o
I 95
L [¢]
Stiff to very stiff, mottied brown and grey 2| &7 (o)
SILTY CLAY with some sand, trace | |
gravel, fissured ( TILL )
= 5 1 A ||
/ 3|18 o
89.9 0
6.5 9
Borehole dry during
Compact, brown SILT trace to some clay o drilling on April 27, 2000
4 150127 o)
87.4
9.0
- 10 -
. . 5528 (o}
Very stiff, brown SILTY CLAY with some 85
sand, trace gravel, fissured, oxidized [
&is] (TIL)
w et
P § 6|28 o
23 82.4
g g 140
- 15 -
A EAEL o
|| 80
>2000%
>2000%
L. 2 Very stiff brown to grey SILTY CLAY with /2, |
some sand, trace gravel >
(TILL) 8 ipof @ O
| 75
>2000+
>2000
T -
9|Z 1o d
< 0o
A 69.9 70
END OF BOREHOLE 28.5
- 30
- 35
DEPTH SCALE LOGGED: C.C.
1inch to 5 feet CHECKED:/) .

=g


AMSabourin
Text Box
(Golder Report No. 001-4112)


RECORD OF BOREHOLE 4

BORING DATE: APRIL 27, 2000

PROJECT: 001-4112 SHEET 1 OF 1

LOCATION: SEE LOCATION PLAN DATUM: LOCAL

SAMPLER HAMMER, 63.5Ib; DROP, 760in PENETRATION TEST HAMMER, 63.5!b; DROP, 760in

DATA INPUT: Mary Napier

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g SOIL PROFILE SAMPLES > RESISTANCE, BLOWS/ft k, em/s I 3 Lz') INSTALLATION
4 2
TN g el el 2 20 40 60 80 100 10° w0t 10° z5 AND
cul 2 & leey ju|lw|a| £ . L y ! L L ! L (=4 GROUNDWATER
[y Q < jolafe ] SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT &
Y Z DESCRIPTION has s OBSERVATIONS
it T perTH|S{E (S]] & | cu st remV.® U- O oo
a |5 E @ |2 2 wp ———oW g w <3
e 12 400 800 1200 1600 10 20 30 40
. GROUND SURFACE 9.2 | | b
Brown clayey TOPSOIL o] oss| | (GolderReportNo. 001-4112 e
- o8] 11541 o5
Soft to very stiff, mottled brown and grey 2|2l o)
SILTY CLAY with some sand, trace ||
gravel, occasional silt pockets ( TILL )
5 1o ||
yelit 2
§ 3 14 o
. bo
DAl 807 90
Y 6.5
12 Borehole dry during
1 drilling on April 27, 2000
AN o 1
10 Very stiff, brown SILTY CLAY with some -
sand, trace gravel, fissured, oxidized >
(TILL}) 5 [ pol22 85 o
xi=
g5 —
< 2 2" 1
z|3 . 6|2} 18 o
213 2.2
212 140
15 ]
2
7 {gol 1 o
- 80 D
>2000¢
>20004
2 Firm to very stiff, grey SILTY CLAY with ]
some sand, trace gravel ( TILL } 8 g; 10 a
75
>20004
>20001
2 -
>
9 7 [0]
A . bo
A 69.7 70
END OF BOREHOLE 26.5
30
35

DEPTH SCALE LOGGED{ G.C.

LDN_BHS 001-4112.GPJ GLDR_CAN.GDT 5/15/00

1 inch to 5 feet

CHECKE



AMSabourin
Text Box
(Golder Report No. 001-4112)


PROJECT: 001-4112

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5b; DROP, 760in

RECORD OF BOREHOLE 5 SHEET 1 OF 1

BORING DATE: APRIL 27, 2000 DATUM: LOCAL

PENETRATION TEST HAMMER, 63.5b; DROP, 760in

5/15/00 DATA INPUT: Mary Napier

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w % SOIL PROFILE SAMPLES > RESISTANCE, BLOWS/ft k, cv's I _,(zp INSTALLATION
I ==
O | o ) =1 & 20 40 60 80 10° 10° 10t 100 ze AND
2wl = & {eev |Glula] = L L L : L L L L 2d GROUNDWATER
= e DESCRIPTION < ‘J@ia|2]| & |SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- OBSERVATIONS
s | 2 L [oermf3[(2{8] 2 | cupst emV.® U- O W 2%
° |8 gl w [Z] |2 we w
(2] 400 800 1200 _ 1600 10 20 30 40
| ]
GROUND SURFACE 96.1 I ! I ‘ .
- o
Brown clayey TOPSOIL kon] esa| | (GolderReportNo.001-4112 o
, 07l 1 186) 4] es
(o]
Soft, motttied brown and grey 2(215 o
SILTY CLAY with some sand, trace bo
gravel, occasional silt pockets —
(TILL)
VA
- s YA —-—1 =
3{Z|1s >2000¢ o Water seepage into
D L] s06 ° 90 borehole encountered
- 65 at elevation 5.0 ft.
during drilling on April
L 217, 2000
412119 o]
Do
- 10 Very sitff, brown SILTY CLAY with some ||
sand, trace gravel, fissured, oxidized o
(TiLL) § [pof22 85 &)
(2
Wi .
2 [ 16
HE s | ©
213 .
212 14.0
L. 45 ||
e
7 12 (o]
Do 80
- 20 Stiff to very stiff, brown SILTY CLAY with 1
some sand, trace gravel ( TiLL ) 8 g; 7 o
75
>2000¢
>20004
- 25 —
>
9 8 [«
Do
69.6 70
END OF BOREHOLE 2.5
- 30
- 35

LDN_BHS 001-4112.GPJ GLDR_CAN.GDT

DEPTH SCALE

1 inch to 5 feet

LOGGED: £)C.
CHECKE



AMSabourin
Text Box
(Golder Report No. 001-4112)


PROJECT: 001-4112 RECORD OF BOREHOLE 6 SHEET 1 OF 1

ry Napier

LOCATION: SEE LOCATION PLAN BORING DATE: APRIL 27, 2000 DATUM: LOCAL
SAMPLER HAMMER, 63.5Ib; DROP, 760in PENETRATION TEST HAMMER, 63.5Ib; DROP, 760in
o SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
; g — - RESISTANCE, BLOWS/ft k, cmis I 5:’ g INSTALLATION
O | o ) =1 8 20 40 60 80 100 10° 10t 10° zZ AND
TR I & ey fB|lwia] L L L L L . : L 28|  crounowaTer
e fo < |EEV- I ([B{8] & | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5=
Iy b3 DESCRIPTION s OBSERVATIONS
b 3 Y IoePTH|S |2 (8] 2 | Cuest remV.® U- O ad
A é W |2 2 wpb——oWe W <3
o 12 400 800 1200 1800 10 20 30 40
o GROUND SURFACE 96.5 I | l I l i
Brown clayey TOPSOIL NIEEIRR (GolderReportNo. 001-4112 ¢
- 08| 1 3
4 Lo 95 o] Bentonote Seal
Stiff, mottled brown and grey .'°‘ | |
SILTY CLAY with some sand, trace U 2 o
gravel 14 2 [po] 11
(TILL) Jﬁf ||
4 . 91.5
* 'y 50 .
di 32113 o)
B ] 90
.
M FRENEL o
Brown SILTY CLAY, some sand, trace 1 1
gravel, fissured, oxidized, occasionat silt |9 [
10 partings ( TILL ) [
5 | 2|20 o
—— 85
g |
22 2
g 3 ) 825 ® |eo| ™ °
= .
9|2 )
15 — Backfill Material
. »
7 {&ol12 o
— 80
2 Firm to stiff, grey SILTY CLAY, with ]
some sand, trace grave! ( TiLL ) 8 DZ; 1 o
—— 75
2 |
>
' 9 (5ol 7 D
"9l 700 70
265
END OF BOREHOLE Borehole dry during
drilling on April 27, 2000
30 .
35 i

LDN_BHS 001-4112.GPJ GLDR_CAN.GDT 5/15/00 DATA INPUT: Mal

DEPTH SCALE

1inchto 5 feet

LOGGED: (‘%
CHECKED: Y



AMSabourin
Text Box
(Golder Report No. 001-4112)


PROJECT: 001-4195

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 1

BORING DATE: JULY 20, 2000

SHEET 1 OF 1

DATUM: LOCAL

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

pier

LDN_BHS 001-4195.GPJ GLDR_CAN.GDT 8/14/00 DATA INPUT M. Na

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s 90

o] E = Z 3z INSTALLATION

quly S @ El E 20 40 60 80 10 10 1w0* 10° g5 AND

Tk Eleev|ujwig] £ - ! ! . y - . : (= GROUNDWATER

Fu| g DESCRIPTION < {g|€|g] @ [shearsTRENGTH natv. + 0-@ WATER CONTENT PERCENT EF OBSERVATIONS

& z E pePTHI S| &= S i Cu, kPa remV.® U- O wo w Wi 2 g

=18 el m [Z] |2

« 20 40 80 80 10 20 30 40
L, GROUND SURFACE 190.68 A
- Crushed granular 000 o o E
B (FILL) X4 190.38 ]
: 4 030 (GolderReportNo. 001-4195 1
B Stiff, mottled brown and grey clayey silt, X 50 1
i some sand, occ. gravel, trace topsoil E:E:E 2 loo| 8| 490 o Borehole remained dry |
L £l (FiLL) oo during drilling on July |
1 8z R 189.77 20, 2000 -
- 1|25 90038 0.91 —
| rlo XXM R
wis) . y . sherers 50
i 2| 0| Firm to stiff, mottied brown to greenish PR 3 pol ® D ]
3 2] grey clayey silt, some sand, occ. gravel, B ]
[ black organic siit pockets ::: & |
B (FiLL) v B ]
| Ill >3 189 o |
I‘I‘IKI
. XXX 188.85 4|50 12 .
- Stiff, brown and grey SILTY CLAY, some |g. 1.83 po o E
- 2 sand, occ. grave! - 18855 N
B (L) ok i
= END OF BOREHOLE H
I a
-, ]
- ]
. u
I n
- i
I -
L 0 ]
DEPTH SCALE LOGGED: AP.
1:50 CHECKED:
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PROJECT: 001-4195 RECORD OF BOREHOLE 2 SHEET 1 OF 1

pier

LDON_BHS 001-4195.GPJ GLDR_CAN.GDT 8/14/00 DATA INPUT: M. Naj

LOCATION: SEE LOCATION PLAN BORING DATE: JULY 20, 2000 DATUM: LOCAL
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
uw o] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s )
2ol E = z 2z INSTALLATION
Fu| g ] « El E 20 40 60 80 190 100 10t w0° F3A AND
< Ew R A
Eu| g DESCRIPTION < |BEV B (85| & [Snearstrenctd rav. + c- @ WATER CONTENT PERCENT G- gsggg\?xgﬁz
Rl £ |oermn| 3 | & E Z | Cu.kPa remV.® U- O W ad
o o) 3 z Q Wp ———o——wl <g
@ = (m) 3
2] 20 40 60 80 10 20 30 40
L, PAVEMENT SURFACE 190.68| ]
- ASPHALT S .
B Crushed granular, some sand and gravel ::: q 19038] 1 |AS| - (o] T
" (FILL) 3 0.30 T
| Stiff, mottied greenish grey to brown E:E,E (GO|deI‘ ReDOI’tN 0. 001'4195 1
L cl i d 3 2 50 4
B Y m:);% :Igé:;r:e sand, occ. gravel, black E:E E 21o0| °{ 400 &) Borehole remained dry |
2 8|3 (FILL) RS during driliing on July N
- 2|5 Y 189.77 20, 2000 ]
- a|a XXH 0.91 1o} -
B ‘g a{ Soft, black silt, some organics, some ojose E
- & KA 50 -1
o] sand, occ. gravel, trace clay ogete 31po| 4
[ ~ (FILL) sl ]
B XX3 189.21 T
- A AT [o) i
" Firm to stiff, brown and grey Ly 0 189 7
[ SILTY CLAY, some sand, occ. gravel oA 4 1po0| 13 O i
- {TILL) 188.70 .
- 2 END OF BOREHOLE 198 ]
4 ]
L ]
I .
L. 6 ]
I .
I .
L 5 ]
— —
DEPTH SCALE LOGGED: AP
1:50 CHECKED:{ A
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PROJECT; 001-4195 RECORD OF BOREHOLE 3 SHEET 1 OF 1

pier

LDN_BHS 001-4195.GPJ GLDR_CAN.GDT 8/14/00 DATA INPUT. M. Na|

LOCATION: SEE LOCATION PLAN BORING DATE: JULY 20, 2000 DATUM: LOCAL
SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm
a SOIL PROFILE DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
g |8 ! SAMPLES » | RESISTANCE. BLOWS/0.3m k, cm/s I ) INSTALLATION
§ g g § « £l 2 20 40 80 80 10° 100 a0t 10° g é AND
a < =uw
Ezlg CR z |BEV-| 8% |§] & [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT Er GROUNDWATER
N DESCRIPTION & 2 g = OBSERVATIONS
i z s foeeTH| 5 [ g | Cukpa emV.® U- O W ag
o o ™ |2 =} Wp F———— = ——— Wi <9
@ 5 3
20 40 60 80 10 20 30 40
I GROUND SURFACE 190.50
d n
- Crushed granular s I IR P o .
i (FILL) 84 190.20 ]
i 2y 030 (GolderReportNo. 001-4195 ]
i R w0 190 .
- o 2 ipo| @ o Borehol ined dry |
| AR R dor_e cde‘ln;.emalnc?J y ]
= XX
| 91 &1 stiff to soft, mottled greenish grey and S || Zgrxggoon ing on July ]
—— ; g brown clayey silt, some sand, occ. ess ' ]
- w31 gravel, biack clayey organic pockets ool _
| 2(0 ' ' Reterey 50
o || roots Sotosey 3 4 o] 7
L a PRKA oo B
i (FILL) St ]
- o — 189 ]
i X3 1
_ R 188.67] 4 | oo | 17 o] k
- Compact, brown medium to fine :.<}f 188.52 73
B 2 SILTY SAND, some clayey silt pockets, 1.98 R
B occ. gravel ]
5 END OF BOREHOLE B
[, §
. . i
L. s i
I _
I a
- _
A ]
I .
L 10 i
DEPTH SCALE LOGGED: AR,
l -/ Golder .
150 Assoclates CHECKED:
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PROJECT: 001-4195

LOCATION: SEE LOCATION PLAN

SAMPLER HAMMER, 63.5kg; DROP, 760mm

RECORD OF BOREHOLE 4

BORING DATE: JULY 20, 2000

SHEET 1 OF 1

DATUM: LOCAL

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm

pier

o DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w [} SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k, cm/s a0

2, | E — z 3z INSTALLATION

el g 9 « El & 20 40 60 80 19" 1?* 10 19'” F45 AND

[ | < Ew OUNDWATER

ol o DESCRIPTION 2 |BEV- ) n | 81E| Z [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT el SR

rs | z s R g o2 V.® U.0 Qg BSERVATIONS

w 4 DEPTH| S o u, kPa ram V., w

& S ?_ o™ |2 3 Wp b—— W) I9g

e ) o 20 40 60 80 1020 3040
1 H 1 1 1 1
PAVEMENT SURFACE 191.01

- ° ASPHALT 19088 191 (GolderReportNo. 001-4195 y
3 Dark brown sand and gravel, clay tile X4 15070} 1 {AS]| - (0] T
| e 5 :
- 02008 .
[ Stiff, brown clayey silt and sand