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(“PB5”).  Stabilization begins with heavy metal bearing wastes (such as fly ash) and wastewaters 
(potentially from customer waste, filter press processing, etc.) mixed together.  Once the slurry has 
reached desired consistency, acid reagents and necessary pH buffering agents are added.  There is 
potential for heat and smoke to be generated during this process.  Smoke and vapors are captured 
through the ventilation equipment and put through an automated wet inorganic scrubber.  The scrubber 
monitors pH levels through an online pH probe.  pH adjustments are done automatically throughout the 
scrubbing process to ensure emissions stay neutral.  The temperature is monitored closely with an 
infrared thermometer temperature gun.  If the temperature exceeds 90o C, the process is stopped and 
allowed to cool.  Processing resumes once the temperature has lowered.  A sample of the slurry is 
tested by Miller’s internal lab.  If the sample does not meet the requirements set by the lab (desired pH 
levels, etc.), additional reagents are added to reach desired requirements.  Solidification begins after the 
lab confirms the stabilized slurry has passed.  Depending on the suspected components in the slurry, a 
sufficient amount of reagent(s) is added to the bin as coordinated by the lab.  Samples are taken once 
again to confirm the lab requirements for the solidification mixture.  Batch sheets are completed 
throughout the stabilization process to track all reagents and waste products put into the mixture.  Once 
the solidification process is complete, the stabilized product is transferred into a container.  Once the 
transfer has been completed, a sample is taken and sent to an external accredited lab for landfill 
requirement testing.  If the stabilized product parameters do not meet the landfill criteria, the 
stabilization process is repeated.  Samples are taken once again to confirm the lab requirements.  Once 
the internal lab parameters have met the deficiencies from the external lab results, a sample is taken 
and sent to an external accredited lab again.  If all parameters meet landfill criteria, the stabilized 
product will be placed into the repository cell. 
 
Leachate Management and Dust Control 
 
The proposed repository cell is lined with a clay liner and contains a leachate collection system.  The 

repository is constructed with weeping tile pipe within the base of the cell sloping towards a vertical 

collection conduit.  The conduit is capped with a lid which will give access to a sump pump at the bottom 

of the conduit to extract and monitor leachate collected from the repository cell.  Leachate is monitored 

for potential contaminants.  The leachate monitoring process consists of leachate being sampled and 

internally analyzed.  Leachate is collected and applied to the top of the processed material to reduce the 

potential escape of material due to wind.  When leachate levels are low, water is applied to the top of 

the processed material to mitigate escape of material due to wind.  When required, leachate is pumped 

and treated appropriately depending on contaminants found. 

 

Capping Process 
 

Once the repository is full, capping will consist of covering the processed material with 1 meter of clay 

and allowing the indigenous vegetation to grow over it.  The capping layer will provide a low 

permeability/sealing layer to further prevent the infiltration of precipitation into the repository cell to 

control leachate generation.  The leachate collection system will continue to be operational to sample 

leachate when required and to determine whether there are any permeability issues once the 

repository is capped. 
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Secure Repository 
 

 The active area of the facility is fenced by a 40” high security fence (6” x 8” mesh wire with wooden 
posts) as a means of minimizing the potential for vandalism and/or theft, as well as unauthorized 
entry.  Swing gates are locked at both entrances at the end of each day. 

 A chain link fencing with a lockable gate surrounds the tank farm. 

 Building security consists of fire, hydrocarbon emission, and unauthorized building entry alarm.  All 
buildings are secured by means of an alarm system tied into 24 hour security monitoring.  Alarm 
monitoring system immediately contacts appropriate personnel should any trigger occur. 

 Daily checking of the facility takes place each weekend. 
 
 
Agreement letters from MHWMC Board and Community Liaison Committee 
 
Agreement letters from the MHWMC board and Community Liaison Committee (“CLC”) are included as 
Appendix C. 
 
 
Environmental Monitoring Program 
 
Miller’s operational strategy focuses on ensuring that the processes conducted within the specific 

buildings on the plant’s site effectively eliminate environmental impacts to our property and in 

particular our neighbors.  State of the art emission controls are incorporated specifically with this 

purpose in mind.  It is Miller’s position that future installations would incorporate best available 

technologies for this purpose.  It is Miller’s position that when possible, environmental impacts can be 

effectively mitigated at source before external issues become evident.  Miller has, from its inception, 

provided a comprehensive annual environmental report to key stakeholders including Conservation.  

This report focuses on the internal control measures mitigating potential external environmental 

impacts.  This data can be provided along with any additional information requested by Conservation as 

part of the new licencing requirements for the repository cell.  To support the implemented changes in 

the environmental monitoring program from the last licence revision in April 2013, Miller initiated a 

third party peer review of the past 12 years of monitoring data (Refer to Appendix G in “Dangerous 

Goods Handling and Transportation Act – Licence Revision” facility proposal submitted March 22, 2013). 

 

The parameters selected for monitoring, the media monitored, and the locations of the monitoring 

stations were all based on data obtained and used to estimate potential facility emissions for the risk 

assessment process.  An integral component of the risk assessment was the assumption that strict 

emission controls and process monitoring would be utilized to reduce potential contaminants at source.  

The risk assessment process evaluated the health and environmental risks posed by the operation of a 

fully developed physical/chemical treatment facility operating at full capacity. 

 

The monitoring program emphasizes process emission control monitoring of the concentrated process 

emissions as being the most common sense approach of addressing emissions at their source and as 

they occur, as opposed to after the fact discovery. 
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In May of 2010, Miller contracted Pinchin Environmental Ltd. (“Pinchin”) to do an Environmental Peer 

Review (“EPR”) of Annual Monitoring Reports (“AMR”).  Environmental monitoring is conducted each 

year and an AMR is prepared as part of the requirements of Miller’s licence.  The purpose of the EPR 

was to evaluate the environmental performance monitoring data conducted as part of the licence to 

operate the facility.  Review of the reporting requirement monitoring included air, soil, biological 

indicator and water data.  Twelve years of data (1997 to 2008) were reviewed and include a review of 

the AMR reports outlined in Section 1.1 of the EPR.  Monitoring in Miller’s licence is combined into the 

following 4 sections:  Respecting Ambient Air Monitoring, Respecting Soil Monitoring, Respecting 

Groundwater Monitoring, and Respecting Surface Water Monitoring. 

 

Respecting Ambient Air Monitoring 

 

Emissions of particulate matter (“PM”) are assessed at point sources and beyond the property line for 

opacity and PM concentration.  Ambient air monitoring for PM and specific metals is done at 2 locations 

at and beyond the property line with high and low volume sampling equipment.  The 2 locations are 

identified as “A1-Southeast Corner” and “A2-Northeast Centre”.  Samples are collected and analyzed on 

alternating months from May to October.  Determined by Pinchin’s EPR, over the 12 year period, there 

were no instances where the maximum off-property metals concentrations exceeded the corresponding 

limit criteria listed in the DGHTA Licence.  As mentioned above, Miller believes the most common sense 

approach of addressing emissions at their source and as they occur, as opposed to after the fact 

discovery. 

 

Respecting Soil Monitoring 

 

Soil samples are obtained from the top 10 cm of soil to measure the impact of any surface deposition.  

The soil monitoring program has satisfied the requirements and has been generally well below the 

criteria identified by the DGHTA Licence the last 12 years as per Pinchin’s EPR.  The processing buildings 

on Miller’s site all have mitigation measures in place for things such as containment of liquids, berming 

around tanks, buildings and pads, blind sumps in buildings and tanker pads, etc.  With these measures in 

place, there is confidence in environmental protection outside of the facility operations.  Any incident 

involving an external spill is immediately addressed with impacted soils being removed, reported and 

processed. 

 

Respecting Groundwater Monitoring 

 

Miller collects groundwater samples annually from five monitoring wells as per Miller’s DGHTA Licence 

(refer to Appendix D).  The location of the five wells are the northwest side of PB2 (OMW1), southwest 

side of PB2 (OMW2), southeast side of PB2 (OMW3) and two located south of the administration 

building (OMW4 & OMW5).  Miller has focused on these five wells because of their proximity to the 

processing buildings.  Groundwater flows from the northwest corner to the southeast corner of the 

facility property.  Based on the groundwater flow and Pinchin’s EPR, Miller proposes to keep the annual 
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groundwater monitoring requirements at the five monitoring wells that are currently being used with 

the addition of the repository cell.  Due to the warm summer months being the most appropriate time 

to collect groundwater samples, Miller will continue this annual practice of taking one sample from each 

active monitoring well (OMW1, OMW2, OMW3, OMW4, OMW5) in July. 

 

Respecting Surface Water Monitoring 

 

Miller monitors surface water in the retention pond located North of the facility.  Discharging of the 

retention pond beyond the boundaries of the facility (due to concerns of the retention pond overfilling) 

requires testing of surface water to meet parameters set in Schedule A of Miller’s DGHTA Licence.  A 

control structure is in place at the discharge location of the retention pond such that uncontrolled or 

accidental discharge is prevented.  Based on Pinchin’s EPR and data meeting the required parameters in 

Miller’s DGHTA Licence, Miller monitors on an as required basis prior to discharging.  Miller does not 

discharge water from the retention pond beyond the boundaries of the facility unless water samples 

meet the parameters identified in the DGHTA Licence and written approval from Conservation has been 

received. 

  

Miller will not discharge any wastewater to the large retention ponds at the north boundary of the 

facility.  A control structure at the discharge location of the retention ponds is in place such that 

uncontrolled or accidental discharge is prevented.  Miller will direct all wastewater generated as a result 

of any activity at the facility, other than the treatment of hazardous waste, to a blind sump or sumps 

properly designed to contain such liquids.  Miller will ensure that all liquids collected in sumps are 

managed in a manner approved by the Director. 

 

Any precipitation collected in the repository cell will be collected in the leachate collection system. 

 

All sanitary wastes are directed to one of four holding tanks properly designed to contain sanitary 

wastes.  The external disposal of these wastes is managed by a third party sanitary waste hauler. 

 
 
Maintenance Plan 
 
The maintenance plan for the repository cell consists of regular physical checks to ensure the stability of 
the floor liner and perimeter berms.  Any required repairs are internally reported and completed 
immediately.  Physical checks of all aspects of the leachate collection system (i.e.:  pumps, conduits, 
weeping tile, etc.) are also performed to ensure the proper collection of leachate within the repository 
cell.  Once the closure of the repository has been completed, regular physical checks to the cap will be 
performed to ensure the prevention of the infiltration of precipitation into the repository cell to control 
leachate generation.  Upon closure, the leachate collection system will also continue to be monitored to 
ensure its functionality along with monitoring any permeability issues. 
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1. Introduction 
This Technical Memorandum summarises the results of the geotechnical investigation performed at 
the proposed location of the Repository Cell situated within the existing Miller Environmental waste 
management facility, approximately 7.0 km northwest of Letellier, Manitoba.   

It is our understanding that the proposed Repository Cell will measure an approximate 100 m x 100 m 
for the intended use as a hazardous waste site.  The results and recommendations contained within 
this Technical Memorandum are only to be considered applicable to design associated with the 
proposed Repository Cell. 

2. Geotechnical Investigation 
2.1 General 

Twelve (12) test holes (TH14-01 to TH14-12) were drilled on May 15, 2014 within the footprint of the 
proposed cell at the locations shown on Figure 01.  The test holes were advanced to depth between 
6.4 and 12.5 m below existing grade.  Drilling was completed by Maple Leaf Drilling Ltd, using a track 
mounted Acker MP-5 drill rig equipped with 125 mm solid stem augers (SSA). 

Disturbed and relatively undisturbed soil samples (via Shelby tubes) were collected at regular 
intervals from select test holes, as shown within the enclosed Test Hole Logs.  A total of nine (9) 
Shelby tube samples were collected during the investigation, and are listed in Table 01 below.  All 
soils observed during drilling were logged and visually classified on site by AECOM personnel.  Soil 
samples recovered and transported to AECOM’s Material Testing Laboratory in Winnipeg for further 
visual examination.   

Laboratory testing included the determination of moisture contents, Atterberg Limits, grain size 
analysis via hydrometer method, and flexible wall permeability.  A detailed test hole log has been 
prepared for each test hole to record the description and the relative position of the various soil strata, 
location of samples obtained, field and laboratory test results and other pertinent information, and are 
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provided in Appendix A of this Technical Memorandum.  Results of the geotechnical laboratory 
analysis are presented in Appendix B. 

2.2 Visual Inspection 

Following completion of fieldwork, undisturbed samples not selected for testing were extruded and 
visually inspected by AECOM Geotechnical Engineer with Miller Environmental personnel in 
attendance.  A summary of undisturbed samples taken during the fieldwork are presented in Table 01 
below, with corresponding photographs included as Appendix C of this Technical Memorandum.    

Table 01: Summary of Undisturbed Samples 

Sample Identifier Depth Range (m) Soil Unit Comments 
TH14-02: T7 1.50- 2.10 Silt and Clay  
TH14-03: T24 4.50- 5.10 Silty Clay Flexible Wall 

Permeability test  
TH14-04: T29 6.10- 6.70 Silty Clay  
TH14-05: T31 3.00- 3.60 Silty Clay  
TH14-06: T36 4.50- 5.10 Silty Clay  
TH14-07: T42 1.50- 2.10 Silt and Clay Flexible Wall 

Permeability test 
TH14-08: T47 3.00- 3.60 Silt and Clay  
TH14-09: T52 4.50- 5.10 Silty Clay  
TH14-10: T57 6.10- 6.70 Silty Clay  

 
3. Subsurface Conditions 
3.1 Soil Profile 

The general soil profile in descending order is as follows; 

• Topsoil/Organics;  
• Silt and Clay; and 
• Silty Clay. 

 
These soil units are described separately below. 

3.1.1 Topsoil/Organics 

A layer of topsoil was encountered at ground surface in all test holes (TH14-01 to TH14-12).  The 
thickness of the topsoil was noted at between 0.2 and 0.4 m. 

3.1.2 Silt and Clay 

The silt and clay was noted, in all test holes, directly below the layer of topsoil/organics to a depth of 
between 1.6 to 4.65 m, or an elevation of 232.1 to 235.1 m.   
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The silt and clay layer generally is yellowish brown, stiff and dry.  Grain distribution analysis indicate  
high silt (>50 percent) content, with a corresponding clay content of between 35 to 40 percent and 
trace amounts of fine to medium grained sand (<10 percent).  

Moisture content values varied between 20 and 35 percent.  The plastic limit varied between 19 and 
21 percent, with a corresponding liquid limit between 47 and 50 percent.  Based on laboratory 
analysis and field observations, the silt and clay is of intermediate plasticity.  Based on laboratory 
analysis, undrained shear strength values were measured between 34 and 126 kPa.  However, 
based upon field observations, an average undrained shear strength value of 50 kPa would be more 
characteristic of the deposit.  The bulk saturated unit weight of the silt and clay range from 18.6 to 
19.8 kN/m3.  A flexible wall permeability test performed on the silt and clay resulted in an average 
permeability of 1.36x10-10 m/sec.    

3.1.3 Silty Clay 

The silty clay was encountered directly below the silt and clay layer in all test holes.  The thickness or 
base of the deposit was not proven; however the silty clay was still present at a depth of 12.5 m 
below grade in one test hole (TH14-06).  The silty clay was noted as a brownish grey, stiff, moist, and 
of high plasticity. 

Grain distribution analysis indicate high clay (>75 percent) content, with a corresponding silt content 
of between 20 to 25percent, and trace amounts of sand (<5 percent).   

Moisture content values varied between 31 and 54 percent.  The plastic limit ranged between 29 and 
31 percent, with a corresponding liquid limit between 56 and 57 percent.  Based on laboratory 
analysis and field observations, the silt and clay has a high plasticity index.  Based on laboratory 
analysis, undrained shear strength of the silty clay deposit ranged from 20 to 49 kPa.  The bulk 
saturated unit weight ranged from 16.5 and 17.4 kN/m3.  A flexible wall permeability test performed on 
the silt and clay resulted in an average permeability of 7.78x10-10 m/sec.    

4. Geotechnical Assessment 
Based on the design brief submitted to this office, the following information has been integrated into 
our assessment; 

• The construction and operation of the waste management facility will be conducted in three 
separate phases.  Each phase of operation will consist of the excavation and deposition of waste 
materials in approximately one third of the total facility floor area.  It is understood that each 
phase of operation will commence when the total allowable area for each one third of floor area 
has been filled with waste materials.   

• It is understood that the time duration between each phase of operation is currently estimated at 
1 year. 

• The height of the perimeter dyke/ berms will measure 2.5 m above existing ground surface, whilst 
a 3.5 m excavation below the ground surface at the same slope inclination will extend the total 
interior repository depth to a maximum of 6.0 m.   
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• Following the completion of all three filling phases, a clay cap will be constructed across the 
repository cell facility.   

4.1 Slope Stability 

Preliminary slope stability analysis has been performed to investigate the short and long term 
stability.  Assessment of short term conditions is associated with slope stability during and directly 
following construction whilst the cell is not operational (i.e., absence of waste materials).  Assessment 
of long term stability relates to the stability under normal operating conditions (i.e., deposition of 
waste materials). Industry accepted factors of safety for temporary and long term slopes are 1.3 and 
1.5, respectively. Settlement analysis has not been undertaken as part of this investigation; however 
settlement within the foundation soils should be expected.   

Short term scenarios are difficult to quantify in terms of duration; however, they are generally 
considered very short lived, rare or temporary scenarios. It is understood that all cell phases of this 
repository will be fully backfilled up to existing ground level within a year of excavation. Providing this 
remains true, targeting a short term factor of safety for the interior of the facility is considered 
appropriate.  

The following general cases have been the subject of the preliminary slope stability assessment: 

• Short term stability of interior of perimeter slopes; 

• Short term stability of temporary interior slopes; and 

• Long term stability of exterior of perimeter berm. 

 

The following assumptions have been made to facilitate the preliminary stability analysis: 

• Typical soil strength parameters based on local experience have been assumed; 

• The prairie groundwater levels were assumed to be up to 1.0 m below ground surface (KGS, 
1992).  

• The maximum excavation depth is 3.5 m below prairie level and the maximum perimeter berm 
height is 2.5 m. 

 
The interior and exterior slopes of 3H:1V and 4H:1V, respectively, is the Client’s preferred geometry 
and was provided to us for analysis. Slope stability was determined to be very sensitive on the prairie 
groundwater level.  

The following is required in order to achieve a factor of safety of 1.3 for the short term scenarios 
noted previously:  

1) A series of subdrains within the base of the facility at least 1.0 m deep and up to a maximum of 
1.0 m away from the toe of the base of the excavation must be incorporated and operational 
immediately after excavation and remain functional during operation and closure of the facility. 
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2) During construction and operation, the vertical height between the base of the excavation or 
waste materials and the top of the perimeter slope (including the berm) should not exceed 4.5 m 
at any time during construction or operation of the facility. 

3) During construction and operation, the vertical height between the base of the excavation or 
waste materials and the top of the temporary interior slope should not exceed 3.5 m at any time 
during construction or operation of the facility. 

4) Excavated slopes should be flatted with the hazardous waste as soon as possible after 
excavation. 

It should be noted that analysis of the short term scenarios associated with weight of construction 
equipment and foundation destabilization by way of adding lifts of soil above existing grade have not 
been evaluated. Additional discussion and general recommendations are provided below. 

5. Discussion and General Recommendations 
5.1 General 

The License (Licence Number 58 HW S2 RRR) granted by Manitoba Conservation includes the 
following requirements concerning natural clay liners:  

• The natural liner should be a minimum of 1 m in thickness at the thinnest point. 

• The liner should have a hydraulic conductivity of 1 x 10-7 cm/sec or less. 

The liner for the repository should comprise of naturally occurring galciolacustrine soils and/or 
reworked galciolacustrine soils (engineered clay fill).  Engineered clay fill for use as liner material 
should be a minimum of 1 m thick, compacted to a minimum of 95 percent SPMDD at moisture 
content of +2 percent above the optimum moisture content. The measured hydraulic conductivity 
values, reported in Section 3.0, meet and exceed the Licence requirements.   

Clay liner placement and compaction should be avoided during winter conditions.  The efficiency of 
the clay liner is impaired if it is allowed to dry out during placement.  Desiccation of the clay during 
construction may result in cracking which may reduce the liner efficiency.  

The following sections discuss the main components of the facility: floor, perimeter slopes, temporary 
interior slopes, and perimeter berms. 

5.2 Floor of the Proposed Facility 

Based on the field investigation, the natural liner thickness below the planned cell floor (i.e., 3.5 m 
below existing grade) will be in excess of the required 1 m. On this basis, it is considered that the 
existing cohesive soils will act as a natural clay liner for the facility floor.  

The following recommendations are provided to prepare the base of the cell: 

• Re-work and compact at least the top 300 mm of the cell floor to a minimum of 95 percent of 
Standard Proctor Maximum Dry Density (SPMDD).   
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• Any soft, sandy or wet zones encountered at excavation grade of the facility floor should be 
removed and replaced with suitable cohesive soil of equivalent hydraulic conductivity 
characteristics and composition (i.e., clay soil).  Replacement of up to 1 m thickness of soft/sandy 
soils with acceptable clay liner soil is deemed appropriate.   

• The design should incorporate a series of subdrains at least 1.0 m below excavation grade and 
maximum of 1.0 m away from the toe of the 3H:1V perimeter slopes. This is needed to draw 
groundwater below the base of the excavation during construction and during operation of the 
facility. It will also serve as leachate collection during operation and closure of the facility. 

5.3 Perimeter Slopes 

Based on the field investigation, the naturally occurring glaciolacustrine clays are considered suitable 
as a natural clay liner for the perimeter slopes below existing ground level. 

The following recommendations are provided to prepare the perimeter slopes: 

• Excavation and shaping of the perimeter slopes should be at least 3H:1V. 

• The relief between the base and top of the excavation and/or berms along the perimeter slopes 
should not exceed 4.5 m at any time during construction or operation of the facility. 

• Any soft, sandy or wet zones encountered along the perimeter slopes should be removed and 
replaced with suitable cohesive soil of equivalent hydraulic conductivity characteristics and 
composition (i.e., clay soil).  Replacement of up to 1 m thickness of soft/sandy soils with 
acceptable clay liner soil is deemed appropriate.   

5.4 Temporary Interior Slopes 

Based on the field investigation, the naturally occurring glaciolacustrine clays are considered suitable 
as a natural clay liner for the temporary interior slopes below existing ground level. 

The following recommendations are provided to prepare the perimeter slopes: 

• Excavation and shaping of the temporary interior slopes should be at least 2H:1V. 

• The relief between the base and top of the excavation and/or berms along the temporary interior 
slopes should not exceed 3.5 m at any time during construction or operation of the facility. 

• Any soft, sandy or wet zones encountered along the perimeter slopes should be removed and 
replaced with suitable cohesive soil of equivalent hydraulic conductivity characteristics and 
composition (i.e., clay soil).  Replacement of a minimum of 3.0 m horizontal thickness of 
soft/sandy soils with acceptable clay liner soil is deemed appropriate.  

• Longitudinal haul roads should be constructed at minimum 3.0 m from the crest of the interior 
slope. 

• Flattening of the temporary interior slope linearly along slope by way of hazardous waste 
placement should take place as soon as possible after construction. 
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AECOM Canada Ltd. 
 

GENERAL STATEMENT 
 

NORMAL VARIABILITY OF SUBSURFACE CONDITIONS 
 
 
 
The scope of the investigation presented herein is limited to an investigation of the 
subsurface conditions as to suitability for the proposed project. This report has been prepared 
to aid in the evaluation of the site and to assist the engineer in the design of the facilities. Our 
description of the project represents our understanding of the significant aspects of the 
project relevant to the design and construction of earth work, foundations and similar. In the 
event of any changes in the basic design or location of the structures as outlined in this report 
or plan, we should be given the opportunity to review the changes and to modify or reaffirm in 
writing the conclusions and recommendations of this report. 
 
The analysis and recommendations presented in this report are based on the data obtained 
from the borings and test pit excavations made at the locations indicated on the site plans 
and from other information discussed herein. This report is based on the assumption that the 
subsurface conditions everywhere are not significantly different from those disclosed by the 
borings and excavations. However, variations in soil conditions may exist between the 
excavations and, also, general groundwater levels and conditions may fluctuate from time to 
time. The nature and extent of the variations may not become evident until construction. If 
subsurface conditions differ from those encountered in the exploratory borings and 
excavations, are observed or encountered during construction, or appear to be present 
beneath or beyond excavations, we should be advised at once so that we can observe and 
review these conditions and reconsider our recommendations where necessary. 
 
Since it is possible for conditions to vary from those assumed in the analysis and upon which 
our conclusions and recommendations are based, a contingency fund should be included in 
the construction budget to allow for the possibility of variations which may result in 
modification of the design and construction procedures. 
 
In order to observe compliance with the design concepts, specifications or recommendations 
and to allow design changes in the event that subsurface conditions differ from those 
anticipated, we recommend that all construction operations dealing with earth work and the 
foundations be observed by an experienced soils engineer. We can be retained to provide 
these services for you during construction. In addition, we can be retained to review the plans 
and specifications that have been prepared to check for substantial conformance with the 
conclusions and recommendations contained in our report. 
 
 



EXPLANATION OF FIELD & LABORATORY TEST DATA 
 

When the above classification terms are used in this report or test hole logs, the designated fractions may be 
visually estimated and not measured. 

Description 
UMA 
Log 

Symbols 

USCS 
Classification 

Laboratory Classification Criteria 

Fines 
(%) Grading Plasticity Notes 
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S

E 
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N
ED
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O

IL
S 

GRAVELS 
(More than 

50% of 
coarse 

fraction of 
gravel 
size) 

CLEAN 
GRAVELS 
(Little or no 

fines) 

Well graded gravels, 
sandy gravels, with little 

or no fines  
GW 0-5 CU > 4 

1 < CC < 3  

Dual symbols if 5-
12% fines.  

Dual symbols if 
above “A” line and 

 
4<WP<7 

 
 
 

10
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D
DCU =

( )
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2
30

xDD
D
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Poorly graded gravels, 
sandy gravels, with little 

or no fines  
GP 0-5 

Not satisfying 
GW 

requirements 
 

DIRTY 
GRAVELS 
(With some 

fines) 

Silty gravels, silty sandy 
gravels  

GM > 12  
Atterberg limits 
below “A” line 

or WP<4 

Clayey gravels, clayey 
sandy gravels  

GC > 12  
Atterberg limits 
above “A” line 

or WP<7 

SANDS 
(More than 

50% of 
coarse 

fraction of 
sand size) 

CLEAN 
SANDS 

(Little or no 
fines) 

Well graded sands, 
gravelly sands, with little 

or no fines  
SW 0-5 CU > 6 

1 < CC < 3  

Poorly graded sands, 
gravelly sands, with little 

or no fines  
SP 0-5 

Not satisfying 
SW 

requirements 
 

DIRTY 
SANDS 

(With some 
fines) 

Silty sands,  
sand-silt mixtures  

SM > 12  
Atterberg limits 
below “A” line 

or WP<4 

Clayey sands,  
sand-clay mixtures  

SC > 12  
Atterberg limits 
above “A” line 

or WP<7 

FI
N

E 
G

R
AI

N
E

D
 S

O
IL

S 

SILTS 
(Below ‘A’ 

line 
negligible 
organic 
content) 

WL<50 
Inorganic silts, silty or 
clayey fine sands, with 

slight plasticity  
ML  

Classification is 
Based upon 

Plasticity Chart 

 

WL>50 Inorganic silts of high 
plasticity  

MH   

CLAYS 
(Above ‘A’ 

line 
negligible 
organic 
content) 

WL<30 
Inorganic clays, silty 
clays, sandy clays of 

low plasticity, lean clays  
CL   

30<WL<50 
Inorganic clays and silty 

clays of medium 
plasticity  

CI   

WL>50 Inorganic clays of high 
plasticity, fat clays  

CH   

ORGANIC 
SILTS & 
CLAYS 

(Below ‘A’ 
line) 

WL<50 
Organic silts and 

organic silty clays of low 
plasticity  

OL   

WL>50 Organic clays of high 
plasticity  

OH   

HIGHLY ORGAINIC SOILS Peat and other highly 
organic soils  

Pt Von Post 
Classification Limit 

Strong colour or odour, and often 
fibrous texture 

 
Asphalt 

 
Till   

  
Concrete 

 
Bedrock 

(Undifferentiated)   

 
Fill 

 
Bedrock 

(Limestone)   



 

 

FRACTION SEIVE SIZE (mm) 
DEFINING RANGES OF 

PERCENTAGE BY WEIGHT 
OF MINOR COMPONENTS 

Passing Retained Percent Identifier 

Gravel Coarse 76 19 35-50 and Fine 19 4.75 

Sand 
Coarse 4.75 2.00 20-35 “y” or “ey” * Medium 2.00 0.425 

Fine 0.425 0.075 10-20 some 
Silt (non-plastic) 
or Clay (plastic) < 0.075 mm 1-10 trace 

* for example: gravelly, sandy clayey, silty 

Definition of Oversize Material 
 

COBBLES: 76mm to 300mm diameter 
BOULDERS: >300mm  diameter 

 
  
LEGEND OF SYMBOLS 
 
Laboratory and field tests are identified as follows: 
 

qu - undrained shear strength (kPa) derived from unconfined compression testing. 
 
Tv - undrained shear strength (kPa) measured using a torvane 
 
pp - undrained shear strength (kPa) measured using a pocket penetrometer. 
 
Lv - undrained shear strength (kPa) measured using a lab vane. 
 
Fv - undrained shear strength (kPa) measured using a field vane. 
 
  γ - bulk unit weight (kN/m3). 
 
SPT - Standard Penetration Test.  Recorded as number of blows (N) from a 63.5 kg hammer dropped 0.76 m (free 

fall) which is required to drive a 51 mm O.D. Raymond type sampler 0.30 m into the soil. 
 
DPPT - Drive Point Pentrometer Test. Recorded as number of blows from a 63.5 kg hammer dropped 0.76 m (free fall) 

which is required to drive a 50 mm drive point  0.30 m into the soil. 
 
w -  moisture content (WL, WP) 

 
The undrained shear strength (Su) of a cohesive soil can be related to its consistency as follows: 
 

Su (kPa) CONSISTENCY 
<12 very soft 

12 – 25 soft 
25 – 50 medium or firm 

50 – 100 stiff 
100 – 200 very stiff 

200 hard 
 
The resistance (N) of a non-cohesive soil can be related to compactness condition as follows 
 

N – BLOWS/0.30 m COMPACTNESS 
0 - 4 very loose 

4 - 10 loose 
10 - 30 compact 

   30 - 50  dense 
50 very dense 
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G1

G2

G3

G4

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace sand
- yellowish brown, stiff, dry,
- intermediate to high plasticity

CLAY- silty
- brownish grey, firm to stiff, moist
- high plasticity

- becoming soft below 4.50 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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SOIL DESCRIPTION
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L

CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0620010 E/5449743 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-01

PROJECT NO.:  60320105

ELEVATION (m):  236.86

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)

    QU/2    
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G6

T7

G8

G9

G10

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace sand
- yellowish brown, stiff, dry,
- intermediate plasticity

- dark brown, stiff and moist from 2.15 m

- becoming soft below 4.50 m

CLAY- silty
- brownish grey, firm to stiff, moist
- high plasticity

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.

Gravel: 0.0%, Sand:
4.6%, Silt: 57.9%, Clay:
68.7%
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619983 E/5449744 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-02

PROJECT NO.:  60320105

ELEVATION (m):  236.77

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)

    QU/2    
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G21

G22

G23

T24

G25

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace sand
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- dark brown, stiff and moist from 2.30 m

CLAY- silty
- brownish grey, firm to stiff, moist
- high plasticity

- becoming soft below 5.80 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.

Gravel: 0.0%, Sand:
0.0%, Silt: 20.7%, Clay:
79.3%
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619951.1 E/5449744 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-03

PROJECT NO.:  60320105

ELEVATION (m):  236.83

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)

    QU/2    
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G26

G27

G28

T29

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- dark brown, stiff and moist from 2.70 m

CLAY- silty
- brownish grey, firm to stiff, moist
- high plasticity

- becoming soft below 5.80 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619905.86 E/5449749.5 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-04

PROJECT NO.:  60320105

ELEVATION (m):  236.86

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)

    QU/2    
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G30

T31

G32

G33

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- some silt to silty, trace to some sand
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- trace sand, dark brown, stiff and moist from 2.30 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm from 4.85 m

- becoming soft below 5.80 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619894.5 E/5449717 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-05

PROJECT NO.:  60320105

ELEVATION (m):  236.91

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS
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UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)
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G34

G35

T36

G37

G38

G39

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace to some sand
- yellowish brown, stiff, dry,
- intermediate plasticity

- dark brown, stiff and moist from 2.30 m

CLAY- silty
- brownish grey, firm to stiff, moist
- high plasticity

- becoming soft and wet below 6.40 m

- trace sand and firm below 7.60 m

Gravel: 0.0%, Sand:
2.1%, Silt: 22.0%, Clay:
75.9%
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619938.2 E/5449721 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-06

PROJECT NO.:  60320105

ELEVATION (m):  236.91

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)
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G40

END OF TEST HOLE AT 12.50 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619938.2 E/5449721 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-06

PROJECT NO.:  60320105

ELEVATION (m):  236.91

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS
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G41

T42

G43

G44

G45

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace to some sand
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- trace sand, dark brown, stiff and moist from 2.30 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm and grey from 5.50 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.

Gravel: 0.0%, Sand:
4.6%, Silt: 56.1%, Clay:
39.4%
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SOIL DESCRIPTION

SO
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619970.4 E/5449716 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-07

PROJECT NO.:  60320105

ELEVATION (m):  236.79

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS
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UNDRAINED SHEAR STRENGTH
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G46

T47

G48

G49

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- trace to some sand
- yellowish brown, stiff, dry,
- intermediate plasticity

- trace sand, dark brown, stiff and moist from 3.00 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm and grey from 5.50 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.

Gravel: 0.0%, Sand:
6.4%, Silt: 57.7%, Clay:
35.9%
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CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 619984.54 E/5449683.77 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-08

PROJECT NO.:  60320105

ELEVATION (m):  236.73
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G50

G51

T52

G53

TOPSOIL/ORGANICS- rootlets
SILT and CLAY- trace to some sand
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- trace sand, dark brown, stiff and moist from 2.40 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm and dark grey from 5.50 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619958.2E/5449685 N
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G54

G55

G56

T57

TOPSOIL/ORGANICS- rootlets

SILT and CLAY- some silt to silty, trace to some sand
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- trace sand, dark brown, stiff and moist from 2.00 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm and dark grey from 5.30 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.

Page  1  of  1

LOGGED BY:  Alex Hill
REVIEWED BY:  Faris Khalil
PROJECT ENGINEER:  Keith Fitchett

0

D
EP

TH
 (m

)

1

2

3

4

5

6

7

8

9

10
COMPLETION DEPTH:  6.40 m
COMPLETION DATE:  5/15/14

LO
G

 O
F

 T
E

S
T

 H
O

LE
  6

03
2

01
05

- 
T

E
S

T
 H

O
LE

 L
O

G
S

 D
R

A
F

T
.G

P
J 

 U
M

A
 W

IN
N

.G
D

T
  

7/
8/

1
4

16 17 18 19 20

100

0
(Blows/300mm)

PENETRATION TESTS

    Total Unit Wt    
(kN/m3)

20 40 60 80

21

    Becker    
    Dynamic Cone    

    SPT (Standard Pen Test)    

Plastic LiquidMC

100

SP
T 

(N
)

SA
M

PL
E 

#

SOIL DESCRIPTION

SO
IL

 S
YM

BO
L

CLIENT:  Miller Environmental Corporation

METHOD:  RM 30 Track Mounted - 125mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  Repository Cell Construction- Letellier

LOCATION:  Within Footprint of Proposed Repository Cell; UTM 14U 0619917.75E/5449683 N

CONTRACTOR:  Maple Leaf Drilling
COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO:  TH14-10

PROJECT NO.:  60320105

ELEVATION (m):  236.76

BENTONITE SANDGROUT CUTTINGSGRAVELBACKFILL TYPE SLOUGH

COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH

    Torvane    

    Field Vane    

    Lab Vane    

    Pocket Pen.    

(kPa)

    QU/2    

SA
M

PL
E 

TY
PE

BA
C

KF
IL

L
D

ET
AI

LS

EL
EV

AT
IO

N

236

235

234

233

232

231

230

229

228

227

20 40 60 80



TOPSOIL/ORGANICS- rootlets

SILT and CLAY- some silt to silty, trace to some sand
- yellowish brown, stiff, dry,
- low to intermediate plasticity

- trace sand, dark brown, stiff and moist from 2.30 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm and dark grey from 4.85 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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TOPSOIL/ORGANICS- rootlets

SILT and CLAY-  trace to some sand
- yellowish brown, stiff, dry,
- intermediate plasticity

- trace sand, dark brown, stiff and moist from 2.40 m

CLAY- silty
- brownish grey, stiff, moist
- high plasticity

- becoming firm and dark grey from 5.00 m

END OF TEST HOLE AT 6.40 m in CLAY

NOTES:
1. Seepage observed below 0.60 m.
2.  No Sloughing observed.
3.  Test hole backfilled with bentonite upon completion.
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Appendix B 

Geotechnical Laboratory Reports 
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Appendix C 

Photographs 
  

TM-2014-05-28-Miller Environmental-Repository Storage Cell Construction-Final-60320105.Docx 
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TH14-04- 6.0 m 
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TH14-06- 4.5 m 

 

 

 

 

 

 

 

 
 
 
 
 

TH14-07- 1.5 m 
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TH14-08- 3.0 m 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TH14-09- 3.0 m 
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TH14-10- 6.0 m 
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AECOM Repository Design – C-0001, C-0002, C-0003 
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Appendix D 
 

Facility Map/Monitoring Well Locations 
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