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1.0 INTRODUCTION

Government of Yukon, Assessment and Abandoned Mines (AAM) have retained Tetra Tech EBA Inc. (Tetra Tech

EBA) to assist with the summary and evaluation of geotechnical information related to closure of the Clinton Creek

asbestos mine near Dawson City, Yukon. This report presents a summary of the existing geotechnical subsurface,

movement monitoring, and meteorological data available for the subject site.

1.1 Scope

Tetra Tech EBA has been retained to review existing geotechnical information, make assumptions to fill data gaps,

conduct stability analyses, provide recommendations for improvements to monitoring, prepare a geotechnical

investigation plan to confirm assumptions, and provide engineering recommendations and costs for design

modifications improving site access for the five short listed closure options.

This work is being conducted to guide project parties in making decisions regarding future design and

implementation of short listed closure options.

1.2 Background

The former Clinton Creek asbestos mine site is located approximately 100 km northwest of Dawson City, Yukon.

When operational the site included three open pits (Porcupine, Creek, and Snowshoe), two waste rock piles (Clinton

Creek and Porcupine Creek), and a tailings pile. Between 1968 and the depletion of economic reserves in 1978,

the Cassiar Mining Corporation extracted about 12 million tonnes of serpentine ore from the three pits. 60 million

tonnes of waste rock from pit development and mining activities were deposited on the south slope of the Clinton

Creek valley and between 10 and 12 million tonnes of tailings were deposited on the west slope of the Wolverine

Creek valley (AECOM 2009).

Since closure, concerns have been raised with respect to the physical condition of the site, specifically stability of

the Clinton Creek waste rock pile and Wolverine tailings pile.

Sudden failure of a portion of the waste rock pile in 1974 blocked Clinton Creek, leading to the creation of Hudgeon

Lake (AECOM 2009). As a result of the failure, the toe of the waste rock pile moved approximately 300 m, covering

the bottom of Clinton Creek valley (see Figure 1). Continued instability and ongoing erosion of the Clinton Creek

waste rock pile could result in an uncontrolled release of the water in Hudgeon Lake. Ongoing movement of the

Clinton Creek waste rock pile results in erosion, particularly with freshet water each spring.
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Tailings were placed in what is now referred to as the south lobe of the Wolverine tailings pile until that area failed

suddenly in early 1974 covering the valley base and blocking flow in Wolverine Creek (see Figure 1). The blockage

was subsequently breached and some remedial work including the immediate removal of tailings was conducted

(AECOM 2009). In 1978 a rock lined channel and series of rock weirs were constructed downstream of the south

lobe to prevent downcutting of the Wolverine Creek channel. After the 1974 failure of the south lobe, tailings were

placed in what is now referred to as the north lobe of the Wolverine tailings pile. Movement of the north lobe was

observed almost immediately and subsequent tailings were placed on flatter ground to the northwest until operations

ceased in 1978. The north lobe never experienced a sudden failure but ongoing movement resulted in tailings

crossing the valley base by 1986. Continued movement of both north and south lobes has resulted in the formation

of two small upstream ponds and ongoing erosion of the leading edge of tailings by Wolverine Creek, particularly

with freshet water each spring (AECOM 2009).

2.0 REFERENCES

Tetra Tech EBA has reviewed the package of Clinton Creek geotechnical documentation made available by AAM

to prepare the summary of existing information reported herein. A complete list of the documents from which this

summary was generated is included in the reference section at the end of this report.

3.0 EXISTING GEOTECHNICAL SUBSURFACE INFORMATION

Previously completed geotechnical subsurface investigation of the Clinton Creek waste rock pile and Wolverine

tailings pile is limited to 19 boreholes advanced by Golder Associates in 1978 (Golder 1978). The locations of the

boreholes are shown on Figure 1. (The locations of BH03 and BH05 within the Clinton Creek waste rock pile are

unknown and are not shown on Figure 1). Moisture content, particle size, and direct shear testing was conducted

on samples of gravel (overburden), waste rock, tailings, and weathered bedrock collected during the Golder

investigation.

Testing of the physical properties (moisture content, particle size, Atterberg Limits, and direct shear) of the waste

rock and tailings were completed by R.M. Hardy & Associates in 1977 (Hardy 1977). The sampling locations for this

laboratory testing are not known.

Royal Roads University collected 23 soil samples of waste rock and tailings for chemical testing (RRU 1999).

Moisture content testing was completed on the collected soil samples. The sampling locations were distributed

across the Wolverine tailings pile (13 samples), Clinton Creek waste rock pile (7 samples), and background

locations (3 samples). All 23 sampling locations are shown in the original report figures but have not been included

in the figures of this report.

Worley Parsons completed particle size testing and modified proctor testing on two samples of waste rock and a

sample of rock from a pit near the entrance to the Clinton Creek Site in 2015 (Worley 2015). The sample locations

are shown on Figure 1.

Chilkoot Engineering completed laboratory testing including an assortment of particle size, LA abrasion, and specific

gravity testing on samples collected from six locations across the Clinton Creek mine site (Chilkoot 2015). The

sample locations are shown on Figure 1.

The above reference borehole logs and laboratory test results are included in Appendix B of this report.
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3.1 Clinton Creek Waste Rock Pile

Geotechnical subsurface conditions in the Clinton Creek waste rock pile area consist primarily of silty sand and

gravel sized argillite waste rock underlain by weathered argillite bedrock that becomes more competent with depth

on the south valley wall. On the valley floor the argillite waste rock is likely underlain by colluvium and/or alluvium

deposits over argillite bedrock but previous subsurface investigations did not extend below the waste rock in this

area. Section locations for the Waste Rock Pile shown on Figure 1 are presented on Figure 2. It should be noted

that the stratigraphy beneath the waste rock is not known with any certainty; however, this is an estimation based

on a review of existing information.

No subsurface investigation has been completed on the north valley wall opposite the Clinton Creek waste rock pile.

From the laboratory testing referenced above in Section 3.0, the waste rock has a peak internal friction angle of

40 degrees (0 to 170 kPa effective stress) and 33.5 degrees (1,380 kPa effective stress), and a residual friction

angle of 23 degrees. The waste rock has a standard proctor maximum dry density of 2,070 – 2,195 kg/m3, a natural

moisture content of 3 to 16%, a liquid limit of 27.3, and a plastic limit of 18.7. Tetra Tech EBA did not locate any

existing laboratory test results defining the physical properties of the foundation soils for the Clinton Creek waste

rock pile. A summary of physical properties of the waste rock derived from previously completed laboratory testing

is presented in the following Table 3.1.

Table 3.1: Physical Properties from Existing Laboratory Testing

Soil Type

Internal Friction Angle
(degrees)

Standard Proctor
Maximum Dry Density

(kg/ m3)

Natural Moisture
Content

(%)

Liquid
Limit
(%)

Plastic
Limit
(%)Peak Residual

Waste Rock 33.5 – 40 23 2,070 – 2,195 3 – 16 27.3 18.7

3.1.1 Permafrost

Golder Associates installed four ground temperature cables in the Clinton Creek waste rock pile to depths of

between 17 and 27 m in April of 1978. The locations of the ground temperature cables are shown on Figure 1.

Ground temperature readings were obtained until readings ceased in July 1978. Cables T1, T2, and T4 indicated

permafrost was immediately below the interface between the waste rock and underlying weathered argillite.

Cable T3 indicated unfrozen conditions to at least 9 m below the interface between the waste rock and underlying

weathered argillite. The ground temperature readings obtained in 1978 are included in Appendix C of this report.

Worley Parsons encountered permafrost in 2015 during excavation of an access road used to complete repairs to

Clinton Creek gabion drop structure four (DS4), near the toe of the Clinton Creek waste rock pile. The top of

permafrost was observed to be at an elevation of between 402 and 406 m in the waste rock on the south side of

the valley in the vicinity of DS4. No ground temperature, ice content, or permafrost description was included in

the report.

3.1.2 Piezometric Elevations

Golder Associates installed five piezometers in the Clinton waste rock pile in April of 1978. The locations of the

piezometers are shown on Figure 1. None of the piezometers functioned properly and as a result no piezometric

elevation data is available for the Clinton Creek waste rock pile.
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3.2 Wolverine Tailings Pile

Geotechnical subsurface conditions in the Wolverine tailings pile area consist of a silty sand and gravel sized

serpentine tailings material underlain by fluvial silty, sand and gravel deposits underlain by weathered argillite

bedrock that becomes more competent with depth. Section locations for the Tailings Pile shown on Figure 1 are

presented on Figure 3. It should be noted that due to the limited drilling performed to date, these sections present

our best estimation of the general subsurface conditions.

From the laboratory testing referenced above in Section 3.0, the tailings has a peak internal friction angle of

between 35 and 45 degrees and a residual friction angle of 30 degrees. The tailings has a natural moisture content

of 2 to 15%.

The overburden fluvial silty, sand and gravel deposits below the tailings have a peak internal friction angle of

between 27.5 and 29 degrees and a natural moisture content of 4 to 41%.

The weathered argillite (sand and gravel sized particles with trace to some silt) has a peak internal friction angle of

26 to 27 degrees and a natural moisture content of 5 to 12%.

A summary of physical properties of the materials in the Wolverine tailings pile area derived from previously

completed laboratory testing is presented in the following Table 3.2.

Table 3.2: Physical Properties from Existing Laboratory Testing

Soil Type
Internal Friction Angle (degrees)

Natural Moisture Content (%)
Peak Residual

Tailings 35 – 45 30 2 – 15

Overburden 27.5 – 29 - 4 – 41

Weathered Argillite 26 – 27 - 5 – 12

3.2.1 Permafrost

Golder Associates installed three ground temperature cables in the Wolverine tailings pile to depths of between

12 and 21 m and one ground temperature cable in undisturbed ground northwest of the Wolverine tailings pile to a

depth of 25 m. The locations of the ground temperature cables are shown on Figure 1. Ground temperatures were

obtained until readings ceased in July 1978.

Cables on the southern half of the Wolverine tailings pile (T5 and T8) indicate unfrozen conditions below the depth

of investigation, and permafrost at 1.5 to 3 m below the interface between tailings and underlying foundation soils

in T5 and T8, respectively.

The cable on the northern half of the Wolverine tailings pile (T7) and the cable in undisturbed ground north of the

Wolverine tailings pile (T6) indicates permafrost at or near the original ground surface.

The ground temperature readings obtained in 1978 are included in Appendix C of this report.

3.2.2 Piezometric Elevations

No piezometric elevation data is available for the Wolverine tailings pile.



CLINTON CREEK - EXISTING GEOTECHNICAL SUBSURFACE AND MONITORING DATA SUMMARY REPORT

FILE: 704-ENG.WARC03039-01.002 | FEBRUARY 25, 2016 | ISSUED FOR USE

5

RPT - Existing Geotechnical Data Summary Report - IFU

4.0 EXISTING MOVEMENT MONITORING INFORMATION

Monitoring programs conducted for the Clinton Creek mine site were first initiated in 1976 and over the years have

grown to include data collection for the following site components:

 Access Road;

 Gabion Drop Structures;

 Clinton Creek channel from outlet to confluence with Wolverine Creek – centreline;

 Wolverine Creek channel – centreline;

 Clinton Creek and Wolverine Creek cross sections – various;

 Open Pit Area;

 Clinton Creek waste rock pile; and

 Wolverine Creek tailings pile (north and south lobes).

This report summarizes only the movement monitoring for the Clinton Creek Waste Rock Pile and Wolverine Creek

Tailings Pile.

Movements in all survey monitoring programs were determined by calculating the distance between surveyed

coordinates recorded for each monitoring point over the various monitoring periods. Figures 4 and 5 present

locations of survey monitoring points which were surveyed in 2014 (the most recent site-wide survey conducted)

for the Waste Rock Pile and the Tailings Pile, respectively. The annual movements (average, maximum, and

minimum) previously reported are summarized in this section. Documents referenced to collect the data are listed

in the reference section of this report and digital versions (Excel) of the summarized movement data are submitted

with this report.

Movement rates reported in the summary tables in Appendix D, and as plotted in the figures in the following

subsections, are values as-reported in previous reports and were not calculated based on raw data, unless

otherwise noted in the summary tables in Appendix D.

No movement monitoring was conducted on the site from 1986 to 1999 or in 2013.

4.1 Clinton Creek Waste Rock Pile

Existing survey data for the Clinton Creek waste rock pile were available from 1976 to 2015. Over the years, some

monitoring points were either destroyed or needed to be re-established, and new monitoring points were installed

as required. As a result, the horizontal rates of movement in Figure 4.1 and the attached summary table present an

overall summary; however, it should be noted that different reporting periods for each section of the slope do not

necessarily summarize the same monitoring points.

The waste rock area monitoring points were grouped according to their location on the slope and were divided into

three segments for reporting purposes. The segments used in the summary table are as follows:

 Upper slope – above 450 masl;

 Mid slope – between 450 masl and 420 masl; and
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 Lower slope – below 420 masl.

The Porcupine Pit slope monitoring points were not included in these categories since they provide data on pit wall

movements and not waste rock movements.

Figure 4.1 presents the summarized movement data from 1976 to 2015 and clearly indicates attenuating

movements of the Waste Rock Pile, with the exception of increased movement in Summer 2010. Figure 4.2 presents

the summarized movement from 2003 to 2015. Note that the vertical scale Figures 4.1 and 4.2 differ. Supporting

data for the movement plots is presented in Appendix D1.
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Figure 4.1: Clinton Creek Waste Rock Pile – Summary of Historical Movement Data 1976 - 2015

Figure 4.2: Clinton Creek Waste Rock Pile – Summary of Historical Movement Data 2003 – 2015
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4.2 Wolverine Tailings Pile

Existing survey data for the Wolverine tailings pile were available to some degree from 1978 to 2015. Over the

years, some monitoring points were either destroyed or needed to be re-established, and new monitoring points

were installed as required. As a result, the horizontal rates of movement presented in Figures 4.3 through 4.6 and

the attached summary tables present an overall summary of the North Lobe and South Lobe; however, it should be

noted that different reporting periods for each section of the slope do not necessarily summarize the same

monitoring points.

The monitoring points on the north and south lobes were grouped according to their location on the slope and

were divided into three segments for reporting purposes. The segments are used in the summary tables and are

as follows:

 Upper slope – above 529 masl;

 Mid slope – between 529 masl and 425 masl; and

 Lower slope – below 425 masl.

There seems to be data gaps for the monitoring of Wolverine tailings pile from 1986 to 2003. The background

information provided to Tetra Tech EBA has been reviewed and neither summaries of movement, nor supporting

survey documents, have been located for that period of time.

In general, the summarized data indicates attenuating movements for the Tailings Pile, with the exception of

increased movement in Summer 2010. Figures 4.3 and 4.4 present the summarized movement data for the North

Lobe and Figures 4.5 and 4.6 present the summarized movement data for the South Lobe. Supporting data for the

movement plots is presented in Appendix D2.
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Figure 4.3: Wolverine Tailings Pile North Lobe – Summary of Historical Movement Data 1978 – 2015

Figure 4.4: Wolverine Tailings Pile North Lobe – Summary of Historical Movement Data 2004 – 2015
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Figure 4.5: Wolverine Tailings Pile South Lobe – Summary of Historical Movement Data 1978 – 2015

Figure 4.6: Wolverine Tailings Pile South Lobe – Summary of Historical Movement Data 2004 – 2015
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5.0 EXISTING METEOROLOGICAL INFORMATION

5.1 Regional Meteorological Information

Existing regional meteorological data were available from several weather stations in the vicinity of Clinton Creek,

operated by Government of Canada. Generally, the regional weather data consists of the following daily

measurements:

 Temperature; and

 Rainfall.

A summary of the weather stations near Clinton Creek with available climate data date ranges is presented below

in Table 5.1. A plot of temperature and rainfall data from the four nearest stations (within 50 km of the site) has

been presented in Appendix E and the supporting digital versions (Excel) are submitted along with this report. Digital

versions of the publically available regional meteorological data from the remaining weather stations are not

included with this report.

Table 5.1: Regional Meteorological Data

Weather Station Name Distance from Clinton Creek (km) Elevation (m) Data Date Range

Clinton Creek 0 576 1966 – 1978

Forty Mile 16 335 1978 – 1984

Boundary 47 1,036 1967 – 1978

Little Gold 50 1,257 1974 – 1999

Dawson City 139 320 1897 – 1979

Dawson City Airport 168 370 1976 – 2015

5.2 Site Specific Meteorological Information

Existing site specific meteorological data were available sporadically from July 19, 2004 to December 7, 2015. The

data is summarized below and complete digital versions (Excel) are submitted along with this report. There are

some significant time periods for which no data are available. Data gaps are summarized as follows:

 September 17, 2004 to June 22, 2006 – No data found;

 February 4 to October 5, 2007 – No data found;

 September 30 ,2009 to April 28, 2010 – No data found;

 October 5, 2011 to December 13, 2013 – No data found;

 January 20, 2014 to June 21, 2015 – No data found;

 June 21 to June 30, 2015 – Reported data incorrect;

 December 7, 2015 – End of collected data.

Generally, the site specific weather data consists of the following measurements:
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 Temperature;

 Rainfall;

 Relative humidity;

 Wind speed;

 Wind gust speed; and

 Wind direction.

There are no indications if these data are instantaneous or averages over the reading increment. We have assumed

that the temperature is the average and the rainfall is the total over the increments.

In September 2013, when a new weather station was installed, the recordings are labeled as averages over the

reading increment, except for precipitation which is labeled as total and average barometric pressure recordings

began. In June 2015 snow depth measurements began, however they appear erroneous. For example, there are

snow depth readings reported in July 2015 but no hourly temperatures below freezing. These snow depth data

should not be relied upon until manual measurements verifying their accuracy can be completed.

The existing site specific temperature and rainfall data are presented graphically in the following Figure 5.1.
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6.0 EXISTING SURFACE WATER FLOW INFORMATION

Existing surface water flow data were available from various hydrometric stations along Clinton Creek (operated by

DIAND, and now the Yukon Government) and surface water monitoring stations located along Clinton Creek and

its tributaries, and also along Forty Mile River.

Based on available information, the following three hydrometric stations exist along Clinton Creek, downstream of

the mine site:

 Station 29EC001A – located approximately 3.5 km downstream of the site, at the confluence with Eagle Creek;

 Station 29EC001B – located approximately 5 km downstream of the site; and

 Station 29EC001 – located approximately 8 km downstream of the site, above Forty Mile River.
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Generally, flow monitoring data recorded at these stations is collected each year between the months of May and

September, likely when ice coverage on the creek is not present. Daily discharge readings available indicate that

data from these stations are recorded by a real-time monitoring system at each site. Combined flow monitoring data

from these three stations makes up a creek monitoring period that generally extends from 1978 to 2014; however,

data from some years is not available forming gaps in information. Summarized flow monitoring data for these three

hydrometric stations are presented in Appendix F.

Several surface water monitoring stations were established in 2009 as a means to measure surface water flow and

monitor water quality. Additional monitoring stations were established in subsequent years. Based on available

information, flows at these stations were first measured in 2012 in the field by calculating flow based on creek

dimensions. It appears that flow may have only been measured, or possibly recorded, once per year. The

infrequency of such recordings, coupled with the relatively short monitoring period to date has limited the amount

of useful information that can be used to establish seasonal trends in surface water flow or draw any associated

conclusions from this data.

7.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of Government of Yukon Assessment and Abandoned

Mines and their agents. Tetra Tech EBA Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy

of any of the data, the analysis, or the recommendations contained or referenced in the report when the report is

used or relied upon by any Party other than Government of Yukon Assessment and Abandoned Mines, or for any

Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the

sole risk of the user. Tetra Tech EBA’s General Conditions are provided in Appendix A of this report.
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8.0 CLOSURE

We trust this report meets your present requirements. If you have any questions or comments, please contact

the undersigned.

Tetra Tech EBA Inc.

Prepared by: Prepared by:

Justin Pigage, P.Eng. Shelly E. Bratke, E.I.T. (Alberta)

Geotechnical Engineer – Arctic Region Geotechnical Engineer

Direct Line: 867.668.9213 Direct Line: 780.451.2130 x278

Justin.Pigage@tetratech.com Shelly.Bratke@tetratech.com

Prepared by: Reviewed by:

Jonathon Dixon, P.Eng. A.F. (Tony) Ruban, M.Eng., P.Eng. (Alberta)

Geotechnical Engineer – Arctic Region Principal Consultant

Direct Line: 867.668.9215 Direct Line: 780.451.2130 x236

Jonathon.Dixon@tetratech.com Tony.Ruban@tetratech.com

/my
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APPENDIX A
TETRA TECH EBA’S GENERAL CONDITIONS



 

GENERAL CONDITIONS 
 

 

 1 
 

GEOTECHNICAL REPORT – YUKON GOVERNMENT 
This report incorporates and is subject to these “General Conditions”. 
 

1.0 USE OF REPORT AND OWNERSHIP 

This geotechnical report pertains to a specific site, a specific 
development and a specific scope of work. It is not applicable to any 
other sites nor should it be relied upon for types of development other 
than that to which it refers. Any variation from the site or development 
would necessitate a supplementary geotechnical assessment.  

This report and the recommendations contained in it are intended for 
the sole use of Tetra Tech EBA’s Client, the Yukon Government. 
Tetra Tech EBA does not accept any responsibility for the accuracy 
of any of the data, the analyses or the recommendations contained 
or referenced in the report when the report is used or relied upon by 
any party other than Tetra Tech EBA’s Client unless otherwise 
authorized in writing by Tetra Tech EBA. Any unauthorized use of the 
report is at the sole risk of the user. 

This report is subject to copyright and shall not be reproduced either 
wholly or in part without the prior, written permission of the Yukon 
Government, the Client, or Tetra Tech EBA. It is acknowledged that 
the Yukon Government, the Client, may reproduce the report freely 
for internal usage. 

2.0 ALTERNATE REPORT FORMAT 

Where Tetra Tech EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related documents 
and deliverables (collectively termed Tetra Tech EBA’s instruments 
of professional service), only the signed and/or sealed versions shall 
be considered final and legally binding. The original signed and/or 
sealed version archived by Tetra Tech EBA shall be deemed to be 
the original for the Project. 

Both electronic file and hard copy versions of Tetra Tech EBA’s 
instruments of professional service shall not, under any 
circumstances, no matter who owns or uses them, be altered by any 
party except Tetra Tech EBA. Tetra Tech EBA’s instruments of 
professional service will be used only and exactly as submitted by 
Tetra Tech EBA. 

Electronic files submitted by Tetra Tech EBA have been prepared 
and submitted using specific software and hardware systems. Tetra 
Tech EBA makes no representation about the compatibility of these 
files with the Client’s current or future software and hardware 
systems. 

3.0 ENVIRONMENTAL AND REGULATORY ISSUES 

Unless stipulated in the report, Tetra Tech EBA has not been retained 
to investigate, address or consider and has not investigated, 
addressed or considered any environmental or regulatory issues 
associated with development on the subject site. 

 

4.0 NATURE AND EXACTNESS OF SOIL AND 
ROCK DESCRIPTIONS 

Classification and identification of soils and rocks are based upon 
commonly accepted systems and methods employed in professional 
geotechnical practice. This report contains descriptions of the 
systems and methods used. Where deviations from the system or 
method prevail, they are specifically mentioned. 

Classification and identification of geological units are judgmental in 
nature as to both type and condition. Tetra Tech EBA does not 
warrant conditions represented herein as exact, but infers accuracy 
only to the extent that is common in practice. 

Where subsurface conditions encountered during development are 
different from those described in this report, qualified geotechnical 
personnel should revisit the site and review recommendations in light 
of the actual conditions encountered. 

5.0 LOGS OF TESTHOLES 

The testhole logs are a compilation of conditions and classification of 
soils and rocks as obtained from field observations and laboratory 
testing of selected samples. Soil and rock zones have been 
interpreted. Change from one geological zone to the other, indicated 
on the logs as a distinct line, can be, in fact, transitional. The extent 
of transition is interpretive. Any circumstance which requires precise 
definition of soil or rock zone transition elevations may require further 
investigation and review. 

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION 

The stratigraphic and geological information indicated on drawings 
contained in this report are inferred from logs of test holes and/or 
soil/rock exposures. Stratigraphy is known only at the locations of the 
test hole or exposure. Actual geology and stratigraphy between test 
holes and/or exposures may vary from that shown on these drawings. 
Natural variations in geological conditions are inherent and are a 
function of the historic environment. Tetra Tech EBA does not 
represent the conditions illustrated as exact but recognizes that 
variations will exist. Where knowledge of more precise locations of 
geological units is necessary, additional investigation and review may 
be necessary. 
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7.0 PROTECTION OF EXPOSED GROUND 

Excavation and construction operations expose geological materials 
to climatic elements (freeze/thaw, wet/dry) and/or mechanical 
disturbance which can cause severe deterioration. Unless otherwise 
specifically indicated in this report, the walls and floors of excavations 
must be protected from the elements, particularly moisture, 
desiccation, frost action and construction traffic. 

8.0 SUPPORT OF ADJACENT GROUND AND STRUCTURES 

Unless otherwise specifically advised, support of ground and 
structures adjacent to the anticipated construction and preservation 
of adjacent ground and structures from the adverse impact of 
construction activity is required. 

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY 

There is a direct correlation between construction activity and 
structural performance of adjacent buildings and other installations. 
The influence of all anticipated construction activities should be 
considered by the contractor, owner, architect and prime engineer in 
consultation with a geotechnical engineer when the final design and 
construction techniques are known. 

10.0 OBSERVATIONS DURING CONSTRUCTION 

Because of the nature of geological deposits, the judgmental nature 
of geotechnical engineering, as well as the potential of adverse 
circumstances arising from construction activity, observations during 
site preparation, excavation and construction should be carried out 
by a geotechnical engineer. These observations may then serve as 
the basis for confirmation and/or alteration of geotechnical 
recommendations or design guidelines presented herein. 

11.0 DRAINAGE SYSTEMS 

Where temporary or permanent drainage systems are installed 
within or around a structure, the systems which will be installed 
must protect the structure from loss of ground due to internal 
erosion and must be designed so as to assure continued 
performance of the drains. Specific design detail of such systems 
should be developed or reviewed by the geotechnical engineer. 
Unless otherwise specified, it is a condition of this report that 
effective temporary and permanent drainage systems are required 
and that they must be considered in relation to project purpose and 
function. 

12.0 BEARING CAPACITY 

Design bearing capacities, loads and allowable stresses quoted in 
this report relate to a specific soil or rock type and condition. 
Construction activity and environmental circumstances can 
materially change the condition of soil or rock. The elevation at 
which a soil or rock type occurs is variable. It is a requirement of 
this report that structural elements be founded in and/or upon 
geological materials of the type and in the condition assumed. 
Sufficient observations should be made by qualified geotechnical 
personnel during construction to assure that the soil and/or rock 
conditions assumed in this report in fact exist at the site. 

13.0 SAMPLES 

Tetra Tech EBA will retain all soil and rock samples for 30 days 
after this report is issued. Further storage or transfer of samples 
can be made at the Client’s expense upon written request, 
otherwise samples will be discarded.  

14.0 INFORMATION PROVIDED TO TETRA TECH EBA BY 
OTHERS 

During the performance of the work and the preparation of the 
report, Tetra Tech EBA may rely on information provided by 
persons other than the Client. While Tetra Tech EBA endeavours 
to verify the accuracy of such information when instructed to do so 
by the Client, Tetra Tech EBA accepts no responsibility for the 
accuracy or the reliability of such information which may affect the 
report. 
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APPENDIX B
HISTORIC BOREHOLE LOGS AND LABORATORY TEST RESULTS
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VERTICAL SCALE
I inch to ~O teot

ARGILLiTE
- weathered - rnoisl
- grey broWn - Ice chios

LOCATION (See Figur. 2 )

BOREHOLE TYPE

SAMPLER HAMMER WEIGHT '40 LB. OROP 30 IN.

WASTE RecK
-on;;illite with Some
serpenfine - dr(,J to dam"
-qre'l ;1-0 brown ro qn:en
- some asbestos fibres

SO.o' End of Hole

0.0'

ELEV.
DEPTH

I1Z.0· ARGILLITE f---
, - weothered - grey

!29(".r. rbrowmsh)-wef - ice chioS

/370.(,,'

10.0'
1'3 (,,4r.
21::.0'

r
1

I
I
~
~

I,
"- I

\ '"I

0
z

f
v
"'0
~

ll.

[

[

r

r

I
r

[

I
[

[

t

I
1
[

L



RECORD OF BOREHOLE 2 (T-Z)

LOCATION (See Fiour~ Z ) BORING DATE April 5,/978

I BOREHOLE TYPE BOREHOLE DIAMETER <::, in.

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER.. OR
0 ..
oJ '"

oJ STANDPIPE.. .. .... .. .. ... INSTALLATION,. 2 .. 0 ..
ELEV. x "

,. 0
DESCRIPTION .. .. .. .. ..

DEPTH .. 0 WATER CONTENT PERCENT ADDITIONAL'"
,

;:'" .. .. Wp W We;: oJ oJ .. § LAB. TESTING

"
.. .. ~ I 0 I
2 2 0 ..

'" oJ oJ.. " ..
1398./' .. '" '" .. .. ,
0.0' WASTE Rock I-orqillile - dark 9r~1,j ,

-dol77p I1384>.1' , !

IIZ.O I I
I ,

i I
Ii
Ii ,

"' I I I

~
ao

I ; I, i
WASTE ROCK

,
I

I
:

I
-orqillde - dorkqn?fd , ,

I I I-damp I ;

!
,

I I

p: . ! I,
i I

i Ii !, i

I
Original 6rovnd 3urface"} I

/333 1 I i
:5.0 ORGANICS cbrk tn:Jwn r-- i

,"".0' I

f-:r I ,
:

ARGILLITE
f-"-

i,
I- dark qrel,j - wealhered I

- /ce Chip:;

I
I t
I

I!
/30B./ I ,
90.0' t=nd Ot Hole I I I Therm/stor

i cable Installed,
10 9:J ff. (9uml5I, at 5 ft Inferlf7{;I

I

I

I
I,
I

II
I
I
i

VERTICAL SCALE Golder Associates DRAWN /?a

I inch to Zo feet CHECKED ~

oz

­...•0"
~

r
[

1

r
I
I
r

r
r
[

!
[

[

[

[

L
[

!

!



r
[ ,,

,&,
"~,
"-'>.,

0
z

I
u..
·0-0-

r

r
I
I
I
f

~

[

L

r

I
1

~

L

RECORD OF BOREHOLE :3

LOCATION (S.. F;gure 2 ) BORING OATE Aoril ~ ,/978

BOREHOLE TYPE BOREHOLE DIAMETER ~ in.

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER

~
OR..

..I '"
..I STANDPIPE.. .. c

• .. .. u
INSTALLATION,.

" .. 0 ..
ELEV. % :0

,. 0
DESCRIPTION .. z .. .. z

DEPTH c 0 WATER CONTENT PERCENT ADDITIONAL0: ,
~" .. .. Wp W WL~ ..I ..I ..
~ LAB. TESTINGc .. .. ~ , 0 ,

0: " " 0 .... c C ..I ..I.. .. .. • ..
G.O· WA5TE: RocK

-or9t1/ife - drt,l -dark 9171Y

l:$.0· ,

I
I
I

WASTE RXk'
I

II

-Or9illlfe -damp
I,- DO. I
I-'- ;

I

, i,

I

,
!

!

t-? I I.. I ,
52.0' End of Hole

,

I i,

I
I,,,

I
i

Ii I

I I I,
;

I
i

I

VERTICAL SCALE Golder Associates DRAWN R.o.
I ;nch to ?o feet CHECKED ~



f
1

I
~,

'I
"I

'"",
I ~I

0
z

~
;;..
"~ll.

1

r
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1

I
r
1

r

1

I
t

I
t

I
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RECORD OF BOREHOLE 4 (T-3)

LOCATION (See Fogure Z. ) BORING DATE April 7, /978

BOREHOLE TYPE BOREHOLE DIAMETER & In.
SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER

15
OR..

.... 0: .... STANDPIPE.. .. c
• .. .. ill INSTA LL ATION,. 2 .. 0

ELEV. >: "
,. 0

DESCRIPTION .. z .. .. z ,
DEPTH c 0 WATER CONTENT PERCENT ADDITIONAL0: "-

~.. .. .. .. Wp W WL~ .... .... ~ LAB. TESTINGc .. .. ~ 1 0 ,
0: 2 2 0 .... c c .... ....

1559.Q· .. .. .. • ..
0.0'

IWA5TE ROCK
- arqiliite
- drLf I

; I
- qrelf , I/<;41.9' I/8.0' Orrfno/ f;raund 3urfac.e' I

I I

i I
AI?61LLlTE I ,

I
-damp - cbrk qre':j :

I I
- original rocK I

I : !r:z: 0.0- I I

I
,

1I iI

iI ThermistorI
1504.Q' i ; I cabk Installed

5:5.0' End of Hole I fo 55ff. (9 vnif5I II of 5'interva/5)

I
! ,
;

i
I I
I I
I I I

I
Ii

I
I
i iI

Ii
I

II
1

I

I

VERTICAL SCALE Golder Associates DRAWN ..3SL
I inch to to ,.., CHECKED .£J2.£.



RECORD OF BOREHOLE :5

LOCATION (S.. Figur. 2 ) BORING DATE April 8, /978
I
I BOREHOLE TYPE BOREHOLE DIAMETER (P,n.
I
I

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUMI
1
1

SOIL PROFILE PIEZOMETER

I-
OR

0 ..
..l 0: ..l STANDPIPE.. .. e

• .. I- 0.> INSTA LL ATI ON,. » .. 0 WI

ELEV. x :>
,. 0

DESCRIPTION .. " l- lL "DEPTH e 0 WATER CONTENT PERCENT ADDITIONAL0: ... ;:" .. ..
VI Wp W We;: ..l ..l ~ LAB. TESTING

e .. .. • I 0 I
0: » » 0 ~
l- e e ..l
VI VI WI • ..

0.0' I,
I I
~

II !
•
!
i

I!
! I

I
,

I,
I

,
I I

I
I i,,

; ,
:

WASTE ROCK i I

- or9il /ite ; I- drLJ to darrrp
,

I, I I

- 9rey !
I

,

ii
i,

i ,
i

I800' End of Hole !
(hole collapsed at Bofl.) I

I
I

I I
! I I,
i II II

I
I

I

VERTICAL SCALE Golder Associates DRAWN RoO

I inch fo ZO telt CHECKED £f2£.

,;
z

[

1

l
I
r
[

I
I
1

t
f

[

I
[

[

[

1

L



RECORD OF BOREHOLE ~ (r-4)

LOCATION (See F;9ure Z l BORING DATE April /0, /978
I
I BOREHOLE TYPE BOREHOLE DIAMETER "' in.I
I

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUMI

I
SOIL PROFILE PIEZOMETER.. OR

0 ..... 0: ... STANDPIPE.. .. c
• .. ..

~ INSTALLATION.. a .. 0
ELEV. " :> .. 0

DESCRIPTION .. z .. .. z
DEPTH : ... 0 WATER CONTENT PERCENT ADDITIONAL.. .. .. ;: Wp W WL;: ... ... ; ~ LAB. TESTINGc .. .. I 0 I

0: a a 0 .... c c ... ....... .. .. • ,
aD' I I

WASTE ROCK
I

I
- arqi/lite - dark qr~(j

,
I

,
- drlf - Some osbeslos I
fibre i

I
i

25·0' I

WASTE ROCK
,
I I

- orqil/ite I I

I

- dark qrelf i
- damp

I ,
I
! I50.0' ,

WA5TE ROCK ,

I
,

I,
Thermistor- arqi//ile - wet i I,

- free wat~r rt./!?ninq ; ; cab/e imfa/Ied

into ho/~ at 50.0' I
I fo ~o' (9 units,

- SOl??(!' as~stos fibres ! of 5 'intervals)

- poss/ble anginal grwnd I
Borehole colbp-

surface at oppro)o(. 80:
, , sed dt-rinq inslol(-I

I
,, otion preventinq, ,

8Z.o· Ena' of Hole I I ,
I coole from mach,

I I j Jng fuff depfh

I i In Pore hole
, I,
I I

!
!

,
I
I I, I

I

I
I
i
I

I
I

,
I
I,
I

VERTICAL SCALE Golder Associates DRAWN /U?

I inch to 20 felt CHECKED £.e>F

o
Z

r
i

1

~

I
I
[

I
I
[

L

!
l
I
!
I
t
l
L



r
f

I
I

~l
~I

~'...'I
.;
z

I
u
~

'0
~

II.

f

r

1

f

1

~

I
[

!

!
t
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RECORD OF BOREHOLE 7 (P-4)

LOCATION (S.. Fi9u.. Z. ) BORING OATE Aorii 10, /978
BOREHOLE TYPE BOREHOLE DIAMETER Gin.

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER.. OR
0 ..
oJ '"

oJ STANDPIPE.. .. c
• .. .. u INSTA LL ATI ON.. :I .. 0 ..

ELEV. '" " .. 0
DESCRIPTION .. " .. ... "DEPTH : ... 0 WATER CONTENT PERCENT ADDITIONAL

" .. .. .. ;:: Wp W WL;:: oJ oJ ~ LAB. TESTINGc .. .. ~ I 0 I

'" :I :I 0 .... c c oJ oJ

/304." .. .. .. • ..
!

,
I
I

I i, !
i

,

Ii
WA5TE ROCK I

I I,
- orqi//lle

,

Ii-dry I i
,, I

- dark grey

I
,
i

- chrnp at 40' ,
i, ,

I ,

I I
1 I

i
,
I,

i
1241.'" Piezometer
4>30' End of Hole e/. /24'7.17'

I
I , I
I

I
i I,

Ii
I ! !I

I I

I

!
i !

I
I

I I
i

,
i I
I

I,
I
I

i
VERTICAL SCALE Golder Associates DRAWN R.C/.

I inch to 20 feet CHECKED ~
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RECORD OF BOREHOLE 8 (P-5) ,

LOCATION (See Fi9ure Zl BORING DATE April /0,/978

BOREHOLE TYPE BOREHOLE DIAMETER & in.

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER.. OR
0 ..
..I 0: ..I STANDPIPE.. .. c

• .. .. u , INSTALLATION,. • .. 0 WI

ELEV. % "
,. 0

DESCRIPTION .. z .. .. z
DEPTH c 0 WATER CONTENT PERCENT ADDITIONAL0: ... ;::.. .. .. Wp W WL

~
..I ..I WI

~ LAB. TESTING.. .. • I 0 I
0: • • 0 ..

..I ..I

1271.5'
.. c c .... WI WI • ,

0.0'

I
!

WASTE ROCK I
- orqillite , I

I
,

I- orr,;
- dark qrey I

I
I; ,

i I

II I

124/.5 I

300'
I !,

Ar<G1 LL II£. - a:;rk qrelj ! I

!
I

- Oomp. i

I
, ,
, ,
! ,

! I,
I ,

Ai<&ILLltS I i,
I

bedro~M-~ea+hered I
I

I
I
i

I :,
I

,
/202 f> I i I

Piezome/~,..,
iP9o' £nd of Hole. I !

! e/. 1202· 71'<>1
!

II,
I I

; I I
I I
; ,
! I

I,

I
,
I

I I

I

VERTICAL SCALE Golder Associates DRAWN I?O.

I inch to Zo teet CHECKED £.l:2£.



RECORD OF BOREHOLE 9 (P-3)

LOCATION (See Figure 2.) BORING DATE Aor/I II, /978
I
r BOREHOLE TYPE BOREHOLE DIAMETER &> /17.
r
r

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER

0-
OR

0 ..
..J '"

... STANDPIPE.. .. e
CD .. 0- v

INSTALL ATI ON,. 2 .. 0 ..
ELEV. % :>

,. 0
DESCRIPTION .. z 0- IL z

DEPTH e 0 WATER CONTENT PERCENT ADDITIONALIE ... ;:.. .. .. Wp W WL;: ... ..J ..
~ LAB. TESTING.. L ~ 0e

2 2 0 .. r r

'" ..J ..J

l~f.4.'·
0- e e .... ., .. CD ,

I
!

I
I

I
I

i
I I
,

IWASTE ROCK I
- orqi//ite I

I- dry fo damp I
t I

- dark qrey
I I

- moist at 450' I

i
I

I
r,

!' I
I

1301.3 I Pf8zomefer

I1>bO' End of Hole I
el /314.19'

r
i

I
I

I I
! II
i I,
I
;

I,
I

!

,
I

I

VERTICAL SCALE Golder Associates DRAWN R.a
I inch to eO feet CHECKED £81='

o
Z

u

"0-
ct

1

1

r
r

1

[

1
I
[

r
I
f

!
t

1

!
1

1



r
f

I
-S'-,
~I
",

!
o-j
0
z

1
u
~

'0
~

Q.

r

r

[

[

I
L
r

!
[

I
l
I
I
l
!

RECORD OF BOREHOLE /0 (P-2)

LOCATION (See Fi9ure 2. ) BORING DATE April 1/, /978

BOREHOLE TYPE BOREHOLE DIAMETER Coin.
SAMPLER HAMMER WEIGHT [40 LB. DROP 30 IN. DATUM

SOIL PROFILE P[EZOMETER

I- OR
0 ..
..l a: ..l STANDPIPE.. .. e

• .. I- u
INSTALLATION,. :I .. 0 ..

ELEV. % :> ,. 0
DESCRIPTION .. z l- lL z

DEPTH e 0 WATER CONTENT PERCENT ADDITIONALa: ... ;::" .. .. Wp W We;:: ..l ..l ..
~ LAB. TESTINGe .. .. ~ I 0 ,

a: :I :I 0 ..
l- e e ..l ..l

13'8.0' .. .. .. • ..
0.0'

WA5TE RtXk I !
!

- orqi//ife
- dry fo cbmp

I II
- dark qrelj ,

II

I I

I I, i
I ,

1330.0
, I Piezometer,

I

42.0' End of Hole ! [ el 1329.4'7'[ I
I

I
[
;

I I, [

I I
I
I

I
I,

I
i
I

I

i

I
!i

I

!
I

I I

I

I

VERTICAL SCALE Golder Associates DRAWN 1<.0

I inch 10 20 feel CHECKED ~



RECORD OF BOREHOLE II ( P-/)

LOCATION (5.. Fi9url' Z ) BORING OATE April 11,/978
I

u,I'n,I BOREHOLE TYPE BOREHOLE OIAMETER
1
1

SAMPLER HAMMER WEIGHT 140 LB, OROP 30 IN. OATUM1
1

SOIL PROFILE PIEZOMETER

b
OR..

oJ 0:
... STANDPIPE.. .. c

• .. .. u INSTALLATION
~ :II .. 0 ..

ELEV. % :> ~ 0
DESCRIPTION .. z .. ... z

DEPTH c 0 WATER CONTENT PERCENT ADDITIONAL0: " ;::.. "' "' Wp W WI.
~

oJ oJ ..
~ LAB, TESTING.. .. • I 0 1

0: :II :II 0 ~.. c c oJ

I ?r.~.o' .. .. .. • "'
0.0'

IWASTE ROCK
- arqillife

I I

- drlJ fa damp ! ,

- dark grey ,
i PiezamelerI

! I el /32.195'

I i,
i I

/345.0'
I I

380' End of Hole ! i
I

I I

I
!

! I
I
! ,
I I
I

I
!

I
I•

I
I

I

I i,
I
I,
i

I

I I

I

i

VERTICAL SCALE Golder Associates DRAWN If.a
I inch fo 'to fret CHECKED --

o
Z

u•0'
~

Q.

r
[

[

r
I
r
r
r
!
!
r

r

[

1

1

I
!
1

1





RECORD OF BOREHOLE 13 (T-(;)

LOCATION (See Fi/iture ~ ) BORING DATE May 9, 1978
I

6, inI BOREHOLE TYPE BOREHOLE DIAMETER
I
I

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER.. OR
0 ..
.J 0: .J STANDPIPE.. .. c

• .. .. u , INSTALLATION,.
:II .. 0 ..

ELEV. % :>
,. 0

DESCRIPTION .. z .. ... z
DEPTH c 0 WATER CONTENT PERCENT ADDITIONAL0: ,

;::.. .. .. Wp W Wl
~

.J .J ..
~ LAB. TESTING.. .. ,.

I 0 I
0: :II :II 0 ..

.J .J

Gro,md 5vrfoce in Ro-rll1Cu U t .. c c .. ,0 za 30 4-0
1880.~' '" '" .. •

00'

If-l- I

I
,

Frozen> Itghf brown 1<'
I
I 0

sub-rounded fine fo
I

i
med &RAVE.L wifh
dc:J,; 5iH t/- .:5ond 3

1

0

fl 101 Iocu5frine!7 I I
~

I
01 I

! I

fP,4n. f.'
,

I ThermIstorI ,
40.0' End of Hole

I
I coble Installed

I I
I 10 40 If.

I ,
I (9umh or;

! I 5' Interval:;)

I II

I
I, I

I
I

i

I
I

I
,

I
I
I,
I

I I

VERTICAL SCALE Golder Associates DRAWN tr.t2

I inch to Zo 1••1 CHECKED ~

o
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[
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RECORD OF BOREHOLE /4 (T-7)

LOCATION (See Figure It>j BORING DATE Moy 10,1978
I
I BOREHOLE TYPE BOREHOLE DIAMETER ~in.
I
1 SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUMI
I
I

SOIL PROFILE PIEZOMETER.. OR
0 ..
..I 0: ..I STANDPIPE.. .. c

• .. .. u INSTA LL ATI ON,. :I .. 0 ..
ELEV. " "

,. 0
DESCRIPTION .. z .. .. z

DEPTH ~ , 0 WATER CONTENT PERCENT ADDITIONAL

" .. .. ;:: Wp W We;:: ..I ..I VI
~ LAB. TESTING

c .. .. ~ I 0 I
:I :I 0 ..0:

..I ..I

1741.0 Surface of Toilino Pile .. c c .. J: ,J 3-' .,..
VI VI VI •

00'

!
I

I
I i i

Toils I , I
! ,

I , I
I

,
, I,
i I

!
I, I

I I
I

1{P~.O'
I ,
I I,

i45.0' ...!...... 0 I

-Frozen - ic~ crystal.5 i , I
I

,
- liqhf brown ,

I- sub-rounded I,
- fine fo med. GRAVEL with 7 I

---=---- I
cloy, slit (- sand I

- fluvial - lacustrine I Thermisfor
1{P~70' i i cable ins failed

74.0' End of Hole I I k 74fi.

I
I (9unlfs cd
! I

i I
5'tnfervols)

i I

I
I I
I I

ij
I,

I

I

VERTICAL SCALE Golder Associates DRAWN 12.-
I inch to t.o f ••t CHECKED .£1Z£.



RECORD OF BOREHOLE 15 (ST-8)

LOCATION (See Figure (p ) BORING DATE Mol.j 1/, 1978
I
I BOREHOLE TYPE BOREHOLE DIAMETER {P il1.
I
I SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUMI
I

SOIL PROFILE PIEZOMETER

l;
OR..

.J 0: .J STANDPIPE.. .. e Il- VID .. .. INSTA LL ATI ON,. ,. .. 0
ELEV. " ~

,. 0
DESCRIPTION .. z I- .. z

DEPTH e 0 WATER CONTENT PERCENT ADDITIONAL0: " ;:,. .. .. .. Wp W WL;: .J .J ~ LAB. TESTING.. .. ~ 0e ,. ,. 0 .. I I
0:

.J .J

I{PO??' Ground Svrhce In Road Cvr l- e e .. 10 i?b 30 40.. .. .. '"
0.0' -Frozen - I,qhr ProWl? - S<..t> roundttJ

!I~O-7 - fine ro med. GRAVEL wifh c/Oll f--silt { sand - flwi:1/ /ocv.s 'r;n~s I---t 0 i
I-'--- i !

I
,

I-Frozen - Plock I
- ARGILLITE weafhered I

bedrock I---z
!

0
,

If--"- i I
; I,
! ,
, I, I

;

15&7<: I
I

,
40.0' End of Hole

I ,

I 1
i

, I, I

i I I
I I

1

I
I

I
!

I
I
I

I
I I !,
!
;
1
I

I

,
1

I

VERTICAL SCALE Golder Associates DRAWN --3J2...
I inch to Zo 'ee' CHECKED £~P

o
Z

r

[

r

l

[

Il
l

11





LOCATION (S... Figur. (p )

BOREHOLE TYPE

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN.

RECORD OF BOREHOLE

57.0' End ot Hole

PIEZOMETER
OR

STANDPIPE

~STAL.LATION

ADDITIONA L

LAB. TESTING

MQ(,j /6>, 1978

/7 (£/.5-2)

!
I

CONTENT PERCENT
W We

>-,---(0)-----<'

WATER
W.

BORING DATE

BOREHOLE DIAMETER

DATUM

-2-

-/

t; ..
-l .. -l
I. .. C

• .. .. u,. a I. 0 ..
:I: "

,. 0
I. I: .. .. I:: ... 0

'" .. .. ;:
;: -l -l ..

~C I. I. •0: a a 0 .... c C -l -l.. .. .. • ...

...-

ARGILLiTE BEOROCK
unweafhered, frozen

SOIL PROFILE

DESCRIPTION

ARGILLITE BCOROCK
50ft, weathered, frozen

;-roz~n, li.ghf brown,
S<b-fDVndEd, tine fa _d. GRAVeL
wi/h cia". 5;11. fSand (f1wial LocV1Stri~
AKGILLJT€:
- ron:t ,dry unws:Jfhered

NT, ~ h~ zen

~:;Pf.,n ~qo;,..,~ DroWn cf"94nlc
~roz~n Go T

44>.0'

, .0'

'21.0'

0·0'

'·0

ELEV.
DEPTH

[

r I,,
~,

r
~1

'"'".;
z

f
u
co
·0-"-

[

f

[

[

[

l
[

VERTICAL SCALE
I inch to 20 feet

I

i
i

Golder Associates
I
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r
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[

[

[

[

[

[

[

[

L
L
[

I
L

L
r

RECORD OF BOREHOLE /8 (05-5)

LOCATION (See Figurr ~) BORING DATE May 17,1'778
I
I BOREHOLE TYPE BOREHOLE DIAMETER (; in.
I
I

SAMPLER HAMMER WEIGHT 140 LB. DROP 30 IN. DATUM

SOIL PROFILE PIEZOMETER

t;
OR...... 0: ... STANDPIPE.. ... c.. .. .. u INSTALLATION> a .. 0 ..

ELEV. '" " > 0
DESCRIPTION .. z .. .. z

DEPTH : ... 0 WATER CONTENT PERCENT ADDITIONAL.. .. .. >= Wp W WL
~

... ... " ~ LAB. TESTING.. .. ~ I 0 I
0: a a 0 ..... ..... c c ..
" " .. ..

0.0' Frozen, dark brown, organic
SilflJ, SAND

8.0' ~rozen, I/qhf /:Jrown, ,
sub-rounc1~, fine to mxI GRAtEL. iwith cloy, sIlt t' sand =/:
(fluvial locusfrian) I

/9.0'

I I
A R'GILLITE
frozen, w"'Othereo' (,ce lens

Iapprox. 3in. fhick recover~ z: I
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! I

I:no' I
I

ARGILLITE ::I
I

i I,
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- frozen, t:ecominq harder I
with depth, unweathered I ,
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I ,
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-"- i !
I
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{po.o' End of Hole
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I
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1-,
I !
I
I
I

I

I
I

VERTICAL SCALE Golder Associates DRAWN K:!?
I inch to ~I 1001 CHECKED 612'::"
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MOISTURE - DENSITY RELATION TEST               

        

T:    0.00%  

YT15070_Clinton Creek_Waste Rock_19Aug15

METHOD: C

A 2124.0 2124.0 2124.0 2124.0 2124.0

B 11461.5 11601.5 11638.1 11559.8 11507.6

C 6628.2 6626.0 6626.2 6628.0 6627.9

D 4833.3 4975.5 5011.9 4931.8 4879.7

E 2275.56 2342.514 2359.65 2321.94 2297.41

F 2182.0 2189.6 2195.0 2140.0 2091.7

G 4% Insitu ~7.5% ~9% ~10%

H 1 2 3 5 4

I 1070 1364.9 933.8 0 880

J 1026 1275.8 870 0 801.2

K 0 0 0 0 0

L 44.0 89.1 63.8 0.0 78.8

M 1026.0 1275.8 870.0 0.0 801.2

N 4.3% 7.0% 7.5% 8.5% 9.8%

% RETAINED:

12.6%

27.1%

63.4%

*OVERSIZE ROCK CORRECTION PER ASTM D4718

HAS AN IDENTICAL SAMPLE BEEN SENT TO A TESTING LABORATORY?

IF YES, LAB NAME: BAG NO. DATE:

REMARKS:

TESTED BY:

DATE:
Data presented herein is for the sole use of the stipulated client. CAP is not reponsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of CAP. The 

testing services reported herein have been performed by a CAP technician to recognized industry standards, unless otherwise noted. No other warranty is made. These data do not include or represent 

any interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, CAP will provide it upon written request.

Jessica Pottier CONTRACTOR PROJECT MANAGER:

REVIEWED BY:

YES

MT.Sima 1 Aug-19-15

8.3%

19.0mm SIEVE: MAXIMUM DRY DENSITY (kg/m3) 2195.0 *CORRECTED DRY DENSITY (kg/m3) 2259.3

4.75mm SIEVE:

9.5mm SIEVE: OPTIMUM MOISTURE CONTENT (%) 7.5% *CORRECTED OPTIMUM M/C (%)

M
O

IS
TU

R
E 

C
O

N
TE

N
T

MOISTURE ADDED / RUN NUMBER (g)

CONTAINER NUMBER

WEIGHT OF WET SAMPLE + TARE (g)

WEIGHT OF DRY SAMPLE + TARE (g)

TARE OF CONTAINER (g)

WEIGHT OF WATER (g)

WEIGHT OF DRY SOIL (g)

MOISTURE CONTENT (%)

D
EN

SI
TY

VOLUME OF MOLD (cm3)

WEIGHT OF WET SAMPLE + MOLD (g)

WEIGHT OF MOLD (g)

WEIGHT OF WET SAMPLE (g)

WET DENSITY (kg/m3)

DRY DENSITY (kg/m3)

VISUAL SOIL CLASSIFICATION: Waste Material

PREPARATION: AS RECEIVED MOISTURE CONTENT: 7.00%

COMPACTION STANDARD:

RAMMER TYPE:

CAP Engineering

DATE SAMPLED: Aug-13-15 SAMPLE NO: 1 CONTRACTOR: Sidhu Trucking

DATE TESTED: Aug-19-15 SAMPLE SOURCE: Slope Consultant:

MOISTURE - DENSITY RELATION TEST

PROJECT NO: YT15070 CONTRACT NO: -- TEST NO: 1

M-41 

2000.0

2050.0

2100.0

2150.0

2200.0

2250.0

3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 11.0% 12.0%

D
R

Y
 D

EN
SI

TY
 (

kg
/m

3
) 

MOISTURE CONTENT (%) 

ASTM D698 ASTM D1557 

MANUAL AUTO 

MOIST DRY 

19/08/2015



MOISTURE - DENSITY RELATION TEST               

        

T:    0.00%  

YT15070_M-41_Clinton Creek_17Sept15.xlsx

METHOD: C

A 2124.0 2124.0 2124.0 2124.0

B 10970 11403 11495.4 11489

C 6626.0 6626.0 6626.0 6626.0

D 4344.0 4777.0 4869.4 4863.0

E 2045.2 2249.058 2292.56 2289.55

F 1924.4 2046.9 2057.7 2043.4

G Insitu ~4% ~6% ~8%

H L-4 L-7 L-6 L-5

I 594.3 599.4 738.3 816.4

J 572.2 565.3 685.4 752.2

K 220.2 220 221.9 219.2

L 22.1 34.1 52.9 64.2

M 352.0 345.3 463.5 533.0

N 6.3% 9.9% 11.4% 12.0%

% RETAINED:

44.3%

60.0%

81.3%

*OVERSIZE ROCK CORRECTION PER ASTM D4718

HAS AN IDENTICAL SAMPLE BEEN SENT TO A TESTING LABORATORY?

IF YES, LAB NAME: BAG NO. DATE:

REMARKS:

TESTED BY:

DATE:

MOISTURE - DENSITY RELATION TEST

PROJECT NO: YT15070 CONTRACT NO: TEST NO: 1

CAP Engineering

DATE SAMPLED: SEPT-9-15 SAMPLE NO: 2 and 3 CONTRACTOR: Siddhu

DATE TESTED: SEPT-16-15 SAMPLE SOURCE: Waste Rock Consultant:

COMPACTION STANDARD:

RAMMER TYPE: VISUAL SOIL CLASSIFICATION: Pit run

PREPARATION: AS RECEIVED MOISTURE CONTENT: 3.25%

D
EN

SI
TY

VOLUME OF MOLD (cm3)

WEIGHT OF WET SAMPLE + MOLD (g)

WEIGHT OF MOLD (g)

WEIGHT OF WET SAMPLE (g)

WET DENSITY (kg/m3)

DRY DENSITY (kg/m3)

M
O

IS
TU

R
E 

C
O

N
TE

N
T

MOISTURE ADDED / RUN NUMBER (g)

CONTAINER NUMBER

WEIGHT OF WET SAMPLE + TARE (g)

WEIGHT OF DRY SAMPLE + TARE (g)

TARE OF CONTAINER (g)

WEIGHT OF WATER (g)

WEIGHT OF DRY SOIL (g)

MOISTURE CONTENT (%)

4.75mm SIEVE:

9.5mm SIEVE: OPTIMUM MOISTURE CONTENT (%) 11.0% *CORRECTED OPTIMUM M/C (%)

19.0mm SIEVE: MAXIMUM DRY DENSITY (kg/m3) 2070.0 *CORRECTED DRY DENSITY (kg/m3)

NO

MT.Sima NA Sep-17-15

Data presented herein is for the sole use of the stipulated client. CAP is not reponsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of CAP. The 

testing services reported herein have been performed by a CAP technician to recognized industry standards, unless otherwise noted. No other warranty is made. These data do not include or represent 

any interpretation or opinion of specification compliance or material suitability. Should engineering interpretation be required, CAP will provide it upon written request.

Parth Joshi CONTRACTOR PROJECT MANAGER:

REVIEWED BY:

M-41 
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9/17/2015



CHILKOOT GEOLOGICAL ENGINEERS LTD.
 5b Bennett Road, Whitehorse, Yukon - Y1A 5Z4

GEOTECHNICAL EVALUATION - BORROW SOURCE ASSESSMENT

CLINTON CREEK AREA - DAWSON, YUKON - 2015

TABLE II - SUMMARY OF LABORATORY RESULTS AND TEST PITS

Site Test Pit Sample Depth (m) Moisture (%) Fines (%) Sand (%) Gravel (%) (USCS) Description USCS Comments

1 1 0.3 7.1 5.7 75.7 18.6 Gravelly Sand trace Silt SP-SM Top of Terrace

2 2 0.3 3.5 2.8 53.8 43.3 Gravelly Sand SP Top of Terrace

3 3 0.5 3.5 2.1 53.7 44.2 Gravelly Sand SP Base of Slope

11 Tetra Tech SA01 NA 7.4 11 53 37 Gravelly Sand some Silt  NA Tetra Tech analysis for Worley Parsons

NA 0.0 - 0.1 NA NA NA NA Organics and Organic Silt ORG Overburden

1 0.0-0.1 19.1 64.2 32.5 3.3 Sandy Silt ML Overburden

2 0.2-0.4 4.7 6.4 74.8 18.8 Gravelly Sand trace Silt SP-SM Granular Source

NA 0.0 - 0.1 NA NA NA NA Organics and Organic Silt ORG Overburden

3 0.1-0.2 20.6 80.8 18.9 0.2 Sandy Silt ML Overburden

4 0.2-0.4 5.2 11.0 74.5 14.5 Sand some Silt and Gravel SP-SM Granular Source

NA 0.0 - 0.1 NA NA NA NA Organics and Organic Silt ORG Overburden

5 0.1-0.2 19.8 83.7 14.3 2.0 Silt some Sand ML Overburden

6 0.2-0.4 3.9 6.4 61.1 32.5 Gravelly Sand trace Silt SP-SM Granular Source

4 7 0.3 2.5 2.0 51.6 46.4 Gravelly Sand SP Granular Source

5 8 0.3 2.6 2.0 51.5 46.5 Gravelly Sand SP Disturbed granular source materials pushed overbank.

6 9 0.3 2.7 1.6 38.1 60.3 Sandy Gravel GP Granular Source

1 1 See Comments 3.6 8.6 37.7 53.6 Sandy Gravel trace Silt GW-GM Obtained 2 up a 4 meter tall working face.

2 2 See Comments 4.0 1.7 48.6 49.7 Sandy Gravel GW Obtained from 0.2 meters below pit floor at groundwater.

NA 0.0 - 0.2 NA NA NA NA Organics and Organic Silt ORG Organics

1 0.2 - 0.3 12.0 NA NA NA Silty Gravelly Sand SM Test Pit RHS of trail

2 2 Side cut 8.7 NA NA NA Gravelly Silty Sand SM Trail Sidecut

3 3 Side cut 12.7 34.1 42.0 23.9 Silty Gravelly Sand SM Trail Sidecut

14b 1 1 0.6 4.3 6.0 39.1 54.9 Sandy Gravel trace Silt GW-GM Former Borrow

NA 0.0 - 0.3 NA NA NA NA Organics and Organic Silt ORG Spruce w/ interspersed Birch - lichen and moss floor

1 0.3 - 0.4 25.8 NA NA NA Sandy Silt ML Slope Aspect 5° to 7° dipping to the north-east

2 0.4 - 0.75 27.4 NA NA NA Silt trace fine Sand - low plasticity ML Local relief of 0.5 meters

NA 0.0 - 0.25 NA NA NA NA Organics and Organic Silt ORG Spruce w/ interspersed Birch - lichen and moss floor

1 0.25 - 0.35 18.6 NA NA NA Detritus - moist Sandy Silt trace rootlets ML Slope Aspect 10° to 15° dipping to the north-east

2 0.35 - 0.5 11.0 NA NA NA Detritus - wet Sandy Silt to Silty Sand - Fractured Rock SM/ML 'chloritic' schist - increasing plasticity

Airfield 1 1 0.0 4.8 7.0 52.7 40.3 Gravelly Sand trace Silt GW-GM 10-15 mm of BST

stockpile 1 NA 3.3 6.2 33.4 60.4 Sandy Gravel trace Silt NA 20 mm minus crushed surfacing agg

stockpile 2 NA 1.1 2.7 25.6 71.7 Sandy Gravel NA 3" Minus Sub-base Aggregate

km 62 1 1 0.1 8.5 17.6 74.5 7.9 Silty Sand trace Gravel SM Overburden

1 1 0.2 4.8 6.5 44.0 49.5 Sandy Gravel trace Silt GW-GM Shale

stockpile 2 NA 4.3 4.3 18.7 77.0 Sandy Gravel GW 100 mm minus rip-rap

MS 1 Tetra Tech SA02 NA 1.5 6 31 63 Sandy Gravel trace Silt GW Tetra Tech analysis for Worley Parsons

1 1 0.0 6.5 NA NA NA weathered serpentine NA Waste Rock - weathered serpentine

2 2 0.0 6.2 NA NA NA weathered serpentine NA Waste Rock - weathered serpentine

3 3 0.2 5.5 24.7 62.6 12.7 Silty Sand some Gravel SM Waste Rock - weathered shale

4 4 0.2 3.5 16.1 36.8 47 Sandy Silty Gravel GM Waste Rock - weathered shale

1 1 0.3 5.2 18.0 42.4 39.6 Gravelly Silty Sand SM Waste Rock - shale

2 2 0.3 7.5 14.4 37.4 48.3 Sandy Gravel some Silt GM Waste Rock - shale

South of CAP 1 NA 7.0 NA NA NA Proctor Analysis NA CAP analysis for Sidhu Trucking - Waste Material

Drop CAP 1 NA 8.1 17.2 14.8 68.0 Silty Gravel some Sand NA CAP analysis for Sidhu Trucking - Waste Rock

Structure CAP 4 NA 5.9 20 8 72 Silty Gravel trace Sand odd Cobble NA CAP analysis for Sidhu Trucking - Waste Rock

MS 4 stockpile 1 NA 8.3 8.8 28.0 63.2 Sandy Gravel trace Silt GW-GM 80 mm nominal quartzite stockpile

1 1 0.4 7.5 14.7 71.1 14.3 Sand some Silt and Gravel SM Former Borrow Area - West Side

2 2 0.4 8.3 15.7 80.0 4.3 Silty Sand SM Former Borrow Area - Central Area

3 3 0.4 4.4 13.2 35.0 51.8 Sandy Gravel some Silt GM Former Borrow Area - East Side

1 1 0.3 8.9 13.4 52.6 34.0 Gravelly Sand some Silt with Asbestos fibers SM

2 2 0.3 8.3 15.5 53.8 30.6 Gravelly Silty Sand with Asbestos fibers SM

3 3 0.3 10.3 23.9 41.0 35.0 Gravelly Silty Sand with Asbestos fibers SM Mine Tailings - Central Area

4 4 0.3 12.6 30.1 49.4 20.6 Silty Gravelly Sand with Asbestos fibers SM

5 5 0.3 12.6 24.5 58.1 17.4 Silty Gravelly Sand with Asbestos fibers SM

stockpile 6 0.2 1.6 0.8 1.8 97.4 Gravel with Asbestos fibers GP Mine Tailings - (nominal) 25 mm minus Serpentine waste pile

MS 3

11

3

Mine Tailings - Northern Lobe

Mine Tailings - Southern Lobe

MS 2

km 46

MS 1

MS 5

Tailings

14a

1

10

12

1

117

16

1

2

Prepared by T.Dhara, P.Eng. - October 15, 2015



CHILKOOT GEOLOGICAL ENGINEERS LTD.

 5b Bennett Road, Whitehorse, Yukon - Y1A 5Z4

GEOTECHNICAL EVALUATION - BORROW SOURCE ASSESSMENT

CLINTON CREEK AREA - DAWSON, YUKON - 2015

TABLE III - SUMMARY OF GRAIN SIZE DISTRIBUTION ANALYSIS

10-1 10-2 10-3 11-1 11-2 11-3 11-4 11-5 11-6 11-7 11-8 11-9 12-1 12-2 14A-3 14B-1

80 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

56 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

40 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28 94.7 97.6 100.0 100.0 100.0 100.0 100.0 100.0 92.1 92.7 100.0 94.5 84.5 92.0 95.2 88.8

20 94.7 83.5 92.2 100.0 100.0 100.0 96.9 100.0 92.1 76.2 94.7 65.2 79.6 90.5 91.2 72.8

12.5 91.2 71.3 78.1 100.0 93.5 100.0 91.1 100.0 81.3 66.9 74.7 59.3 66.1 81.5 87.5 62.8

10 89.3 68.5 72.0 98.7 91.5 100.0 90.2 100.0 78.2 63.4 69.9 54.6 61.5 73.8 83.7 58.1

5 81.4 56.6 55.8 96.7 91.2 99.8 85.5 98.0 67.5 53.6 53.5 39.7 46.4 50.3 76.1 45.1

2.5 68.9 41.2 42.3 94.1 68.3 98.5 80.5 96.5 58.4 44.9 42.0 27.6 34.7 28.8 66.7 35.0

1.25 47.3 20.5 28.5 90.6 51.8 96.3 69.7 94.7 51.3 36.7 32.8 16.7 26.7 13.2 57.9 26.8

0.63 23.7 8.5 12.5 83.0 33.2 92.7 45.8 92.5 40.7 18.8 20.9 7.4 20.1 6.4 50.1 21.4

0.315 13.3 5.1 4.7 70.6 16.0 89.0 23.1 89.2 15.5 5.7 6.4 3.5 14.6 3.5 44.5 13.9

0.16 8.4 3.8 2.9 66.7 9.1 85.6 14.6 86.6 8.7 2.8 2.9 2.2 11.0 2.3 39.3 8.3

0.08 5.7 2.8 2.1 64.2 6.4 80.8 11.0 83.7 6.4 2.0 2.0 1.6 8.6 1.7 34.1 6.0

7.1 3.5 3.5 19.1 4.7 20.6 5.2 19.8 3.9 2.5 2.6 2.7 3.6 4.0 12.7 4.3

5.7 2.8 2.1 64.2 6.4 80.8 11.0 83.7 6.4 2.0 2.0 1.6 8.6 1.7 34.1 6.0

75.7 53.8 53.7 32.5 74.8 18.9 74.5 14.3 61.1 51.6 51.5 38.1 37.7 48.6 42.0 39.1

18.6 43.4 44.2 3.3 18.8 0.2 14.5 2.0 32.5 46.4 46.5 60.3 53.6 49.7 23.9 54.9

SP-SM SP SP ML SP-SM ML SP-SM ML SP SP SP GP GP-GM GP SM GP-GM
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Compiled Dec.29, 2015 by T.Dhara, P.Eng.



CHILKOOT GEOLOGICAL ENGINEERS LTD.

 5b Bennett Road, Whitehorse, Yukon - Y1A 5Z4

GEOTECHNICAL EVALUATION - BORROW SOURCE ASSESSMENT

CLINTON CREEK AREA - DAWSON, YUKON - 2015

TABLE III - SUMMARY OF GRAIN SIZE DISTRIBUTION ANALYSIS

Airfield MS 1-1 MS 1-2 MS 2-3 MS 2-4 MS 3-1 MS 3-2 MS 4-1 MS 5-1 MS 5-2 MS 5-3

80 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

56 100.0 100.0 69.2 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

40 100.0 100.0 62.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28 85.3 100.0 60.7 100.0 76.5 84.6 75.6 100.0 100.0 100.0 88.8

20 80.9 96.8 50.4 100.0 74.2 80.4 75.6 84.1 100.0 100.0 74.0

12.5 75.6 81.7 40.5 98.0 70.4 74.5 66.1 64.8 95.5 97.7 64.8

10 73.3 71.9 35.2 95.1 66.6 71.2 61.6 52.8 93.2 97.5 61.1

5 59.7 50.5 23.0 87.3 53.0 60.4 51.7 49.3 85.7 95.7 48.2

2.5 45.2 34.8 15.9 77.3 44.0 49.4 41.8 36.8 73.5 90.8 38.6

1.25 28.4 23.4 11.7 64.3 36.1 39.0 33.4 30.5 51.8 61.4 31.2

0.63 14.7 15.5 8.9 51.2 29.3 31.5 26.6 24.8 33.3 34.2 26.2

0.315 9.8 11.0 6.9 39.4 23.6 25.6 21.3 19.9 24.3 25.3 20.6

0.16 8.0 8.2 5.3 30.5 19.2 20.8 17.2 15.8 18.4 19.8 16.0

0.08 7.0 6.5 4.3 24.7 16.1 18.0 14.4 12.0 14.7 15.7 13.2

4.8 4.8 4.3 6.5 6.2 5.5 3.5 5.2 7.5 8.3 4.4

7.0 6.5 4.3 24.7 16.1 18.0 14.4 12.0 14.7 15.7 13.2

52.7 44.0 18.7 62.6 36.8 42.4 37.4 28.0 71.1 80.0 35.0

40.3 49.5 77.0 12.7 47.0 39.6 48.3 63.2 14.3 4.3 51.8

GP-GM GP-GM GP SM GM SM GM GP-GM SM SM GM
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Compiled Dec.29, 2015 by T.Dhara, P.Eng.



CHILKOOT GEOLOGICAL ENGINEERS LTD.

 5b Bennett Road, Whitehorse, Yukon - Y1A 5Z4

GEOTECHNICAL EVALUATION - BORROW SOURCE ASSESSMENT

CLINTON CREEK AREA - DAWSON, YUKON - 2015

TABLE III - SUMMARY OF GRAIN SIZE DISTRIBUTION ANALYSIS

T 1 T 2 T 3 T 4 T 5 T 6 km 46 km 46 62-1

80 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

56 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

40 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28 100.0 100.0 100.0 100.0 100.0 72.0 90.0 100.0 100.0

20 93.9 100.0 100.0 100.0 100.0 53.9 73.5 100.0 97.5

12.5 82.5 92.6 82.3 97.7 100.0 17.0 52.5 76.5 94.1

10 79.6 89.6 78.5 94.6 96.2 7.2 42.5 68.4 93.3

5 66.0 69.4 65.0 79.4 82.6 2.6 28.3 39.6 92.1

2.5 50.3 51.2 54.3 60.6 64.6 2.0 19.6 26.7 89.4

1.25 41.2 40.7 45.5 52.9 61.1 1.7 14.1 18.3 75.4

0.63 33.1 31.6 37.1 48.2 55.3 1.4 9.8 13.2 54.2

0.315 25.0 24.2 30.8 42.8 45.2 1.2 6.9 10.1 39.0

0.16 17.1 18.4 26.3 35.0 31.0 1.0 4.4 8.0 25.9

0.08 13.4 15.5 23.9 30.1 24.5 0.8 2.7 6.2 17.6

8.9 8.3 10.3 12.6 12.6 1.6 1.1 3.3 8.5

13.4 15.5 23.9 30.1 24.5 0.8 2.7 6.2 17.6

52.6 53.8 41.0 49.4 58.1 1.8 25.6 33.4 74.5

34.0 30.6 35.0 20.6 17.4 97.4 71.7 60.4 7.9
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Avg. Max. Min. Avg. Max. Min. Avg. Max. Min.

1976 2.37 2.40 2.35

1977 2.3 1.59 2.65 0.02

1978 1.2 1.41 1.61 1.19

1979 1.3 1.29 1.34 1.24

1980 1.09 1.12 1.07

1981 0.82 0.82 0.82

1982 0.80 0.75 0.92 0.23

1983 0.68 0.50 0.59 0.40

1984 0.39 0.51 0.94 0.09

1984 to 1986 0.42 0.28 0.46 0.02

1986 to 1999 0.05 0.05 0.05 0.04 0.08 0.00

1999 to 2001 0.06 0.06 0.05 0.08 0.11 0.01 0.07 0.13 0.02

2001 to 2003 0.05 0.06 0.05 0.05 0.10 0.02 0.04 0.11 0.01

July 2004 to July 2006 0.02 0.03 0.01 0.03 0.07 0.01 0.02 0.07 0.01

July 2006 to July 2008 0.02 0.03 0.01 0.03 0.05 0.01 0.02 0.06 0.00

July 2008 to July 2010 0.02 0.04 0.01 0.02 0.06 0.01 0.02 0.08 0.00

July 2010 to Sept 2010 0.20 0.35 0.07 0.10 0.29 0.01 0.16 0.28 0.03

Sept 2010 to Aug 2011 0.05 0.07 0.02 0.03 0.06 0.01 0.03 0.08 0.00

Aug 2011 to Aug 2012 0.04 0.06 0.02 0.04 0.07 0.01 0.04 0.11 0.01

Aug 2012 to Sept 2014 0.03 0.09 0.01 0.02 0.05 0.01 0.03 0.10 0.00

Sept 2014 to Sept 2015 0.05 0.15 0.01

Note: Monitoring Points vary throughout the years, as some were replaced, new ones were added, etc.

-no survey between 1986 and 1999, or in 2013

-blank cells are a result of no available data

-values in red indicate that data was not available and was calculated based on reported survey data

CLINTON CREEK WASTE ROCK DUMP - SUMMARY OF HISTORICAL MOVEMENT DATA

Monitoring Period

Annual Horizontal Movement Rates (m/year)

Upper Mid Lower



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

15-Aug-81 33589.05 32475.63 458.54

15-Jun-82 33589.69 32475.82 458.30 0.67 0.67 0.67 -0.24 -0.24 -0.29

9-Jun-83 33590.31 32476.00 458.06 1.31 0.64 1.31 -0.48 -0.24 -0.24

23-Sep-83 33590.49 32476.09 458.01 1.51 0.20 1.51 -0.53 -0.05 -0.18

14-Jun-84 33590.77 32476.09 457.64 1.78 0.29 1.78 -0.90 -0.37 -0.51

15-Jul-86 33591.60 32476.39 457.41 2.65 0.88 2.65 -1.12 -0.22 -0.11

17-Jul-99 33591.86 32477.03 456.37 3.14 0.69 3.14 -2.17 -1.04 -0.08

19-Jun-01 7147034.71 512978.88 455.25 0.00 0.12 0.06 0.00 0.14 0.07

20-Aug-03 7147034.82 512978.93 455.27 0.12 0.12 0.06 0.02 0.02 0.01

28-Jul-04 7147034.76 512978.92 455.23 0.07 0.06 0.07 -0.03 -0.04 -0.05

28-Jul-06 7147034.80 512978.92 455.18 0.10 0.05 0.02 -0.07 -0.04 -0.02

9-Jul-08 7147034.83 512978.93 455.22 0.13 0.03 0.01 -0.04 0.04 0.02

20-Jul-10 7147034.84 512978.93 455.17 0.14 0.02 0.01 -0.08 -0.04 -0.02

25-Sep-10 7147034.83 512978.94 455.17 0.14 0.02 0.08 -0.08 0.00 0.00

11-Aug-11 7147034.86 512978.99 455.14 0.18 0.06 0.07 -0.11 -0.03 -0.04

6-Aug-12 7147034.86 512978.94 455.09 0.16 0.05 0.05 -0.16 -0.05 -0.05

11-Sep-14 7147034.84 512978.96 455.04 0.19 0.03 0.01 -0.21 -0.05 -0.03

17-Sep-15 7147034.85 512978.97 455.04 0.20 0.01 0.01 -0.21 0.00 0.00

19-Jun-01 n/a

20-Aug-03 7146978.05 512942.74 467.22 0.00 0.00

28-Jul-04 7146978.08 512942.73 467.20 0.03 0.03 0.03 -0.02 -0.02 -0.02

28-Jul-06 7146978.12 512942.73 467.21 0.07 0.04 0.02 -0.01 0.00 0.00

9-Jul-08 7146978.16 512942.75 467.15 0.11 0.05 0.02 -0.07 -0.05 -0.03

20-Jul-10 7146978.19 512942.75 467.13 0.14 0.03 0.02 -0.09 -0.02 -0.01

25-Sep-10 7146978.17 512942.78 467.10 0.12 0.04 0.21 -0.12 -0.03 -0.15

11-Aug-11 7146978.22 512942.79 467.08 0.17 0.05 0.06 -0.14 -0.02 -0.03

6-Aug-12 7146978.25 512942.76 467.05 0.20 0.04 0.04 -0.17 -0.03 -0.03

11-Sep-14 7146978.27 512942.79 467.01 0.23 0.03 0.02 -0.21 -0.04 -0.02

17-Sep-15 7146978.30 512942.77 467.02 0.27 0.03 0.03 -0.20 0.00 0.00

19-Jun-01 n/a

20-Aug-03 7146918.72 512905.22 475.17 0.00 0.00

28-Jul-04 7146918.73 512905.18 475.14 0.04 0.04 0.04 -0.03 -0.03 -0.03

28-Jul-06 7146918.77 512905.18 475.15 0.07 0.04 0.02 -0.03 0.00 0.00

9-Jul-08 7146918.81 512905.20 475.10 0.09 0.04 0.02 -0.07 -0.05 -0.03

20-Jul-10 7146918.83 512905.19 475.07 0.12 0.03 0.02 -0.11 -0.03 -0.01

25-Sep-10 7146918.84 512905.24 475.06 0.13 0.05 0.27 -0.11 -0.01 -0.04

11-Aug-11 7146918.86 512905.25 475.03 0.15 0.02 0.03 -0.14 -0.03 -0.03

6-Aug-12 7146918.89 512905.21 475.02 0.18 0.06 0.06 -0.16 -0.02 -0.02

11-Sep-14 7146918.90 512905.21 474.98 0.19 0.01 0.01 -0.20 -0.04 -0.02

17-Sep-15 7146918.92 512905.23 474.98 0.22 0.03 0.03 -0.20 0.00 0.00

19-Jun-01 7147111.83 512899.53 456.62 0.00 0.10 0.05 0.00 0.16 0.08

20-Aug-03 7147111.94 512899.53 456.59 0.11 0.11 0.05 -0.03 -0.03 -0.01

28-Jul-04 7147111.95 512899.52 456.60 0.12 0.02 0.02 -0.02 0.01 0.01

28-Jul-06 7147111.95 512899.50 456.56 0.13 0.03 0.01 -0.06 -0.04 -0.02

4-Jul-07 7147112.01 512899.50 456.54 0.18 0.06 0.06 -0.08 -0.02 -0.03

9-Jul-08 7147112.03 512899.52 456.51 0.20 0.03 0.03 -0.11 -0.03 -0.03

20-Jul-10 7147112.05 512899.52 456.48 0.22 0.02 0.01 -0.14 -0.03 -0.02

81-1

CLINTON CREEK WASTE ROCK DUMP SURVEY DATA - UPPER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

223

225

1195



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

CLINTON CREEK WASTE ROCK DUMP SURVEY DATA - UPPER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

25-Sep-10 7147112.03 512899.52 456.43 0.21 0.01 0.07 -0.18 -0.04 -0.23

11-Aug-11 7147112.05 512899.53 456.41 0.23 0.02 0.02 -0.21 -0.03 -0.03

6-Aug-12 7147112.06 512899.52 456.39 0.24 0.02 0.02 -0.22 -0.01 -0.01

11-Sep-14 7147112.09 512899.55 456.34 0.28 0.04 0.02 -0.27 -0.05 -0.02

17-Sep-15 7147112.11 512899.53 456.35 0.31 0.03 0.03 -0.26 0.00 0.00

19-Jun-01 n/a

20-Aug-03 7146973.62 512893.43 461.12 0.00 0.00

28-Jul-04 7146973.64 512893.38 461.09 0.06 0.06 0.06 -0.03 -0.03 -0.03

28-Jul-06 7146973.69 512893.36 461.09 0.11 0.06 0.03 -0.03 0.00 0.00

4-Jul-07 7146973.72 512893.36 461.08 0.13 0.03 0.03 -0.04 -0.01 -0.01

9-Jul-08 7146973.74 512893.38 461.06 0.13 0.03 0.03 -0.06 -0.01 -0.01

20-Jul-10 7146973.79 512893.34 461.04 0.20 0.07 0.04 -0.08 -0.02 -0.01

25-Sep-10 7146973.78 512893.40 461.03 0.16 0.06 0.35 -0.09 -0.01 -0.07

11-Aug-11 7146973.83 512893.42 461.04 0.22 0.06 0.07 -0.08 0.01 0.01

6-Aug-12 7146973.82 512893.36 460.96 0.21 0.06 0.06 -0.16 -0.08 -0.08

11-Sep-14 7146973.86 512893.36 460.94 0.25 0.04 0.02 -0.18 -0.02 -0.01

17-Sep-15 7146973.87 512893.36 460.96 0.26 0.01 0.01 -0.16 0.02 0.01

6-Aug-12 7146818.49 513088.62

11-Sep-14 7146818.51 513088.81 477.50 0.19 0.19 0.09 477.50 477.50 227.53

17-Sep-15 7146818.51 513088.86 477.45 0.24 0.06 0.05 477.45 -0.06 -0.06

6-Aug-12 7146927.56 513026.96

11-Sep-14 7146927.57 513026.98 468.83 0.02 0.02 0.01 468.83 468.83 223.40

17-Sep-15 7146927.61 513026.96 468.85 0.06 0.04 0.04 468.85 0.02 0.01

6-Aug-12 7146814.71 513092.92

11-Sep-14 7146814.74 513093.05 477.32 0.14 0.14 0.07 477.32 477.32 227.44

17-Sep-15 7146814.78 513093.17 477.31 0.26 0.12 0.12 477.31 -0.01 -0.01

19-Jun-01 n/a n/a

20-Aug-03 n/a n/a

28-Jul-04 n/a n/a

28-Jul-06 n/a n/a

9-Jul-08 n/a n/a

20-Jul-10 n/a n/a

25-Sep-10 n/a n/a

11-Aug-11 n/a n/a

6-Aug-12 7146871.29 513025.11

11-Sep-14 7146871.27 513025.14 470.96 0.03 0.03 0.01 470.96 470.96 224.41

17-Sep-15 7146871.26 513025.12 470.99 0.05 0.02 0.02 470.99 0.03 0.03

19-Jun-01 n/a n/a

20-Aug-03 n/a n/a

28-Jul-04 n/a n/a

28-Jul-06 n/a n/a

9-Jul-08 n/a n/a

20-Jul-10 n/a n/a

25-Sep-10 n/a n/a

11-Aug-11 n/a n/a

6-Aug-12 7146871.33 513025.22

11-Sep-14 7146871.37 513025.21 470.96 0.04 0.04 0.02 470.96 470.96 224.41

BH-4 CABLE

BH-4

2836

300

186

1834



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)
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(metres)

Rate

(metres/year)

CLINTON CREEK WASTE ROCK DUMP SURVEY DATA - UPPER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

17-Sep-15 7146871.37 513025.21 470.95 0.04 0.00 0.00 470.95 -0.01 -0.01



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

4 19-Jun-01 7147211.31 513193.67 435.30 0.00 0.06 0.03 0.00 -0.17 -0.09

20-Aug-03 7147211.28 513193.64 435.18 0.05 0.05 0.02 -0.12 -0.12 -0.06

28-Jul-04 7147211.22 513193.64 435.08 0.10 0.06 0.07 -0.22 -0.10 -0.11

28-Jul-06 7147211.16 513193.61 435.06 0.16 0.07 0.03 -0.24 -0.02 -0.01

9-Jul-08 7147211.10 513193.62 434.97 0.21 0.06 0.03 -0.33 -0.09 -0.05

20-Jul-10 7147211.05 513193.59 434.91 0.28 0.06 0.03 -0.39 -0.06 -0.03

25-Sep-10 7147211.04 513193.60 434.90 0.28 0.02 0.10 -0.40 -0.01 -0.06

11-Aug-11 7147211.02 513193.60 434.88 0.30 0.02 0.03 -0.42 -0.01 -0.01

6-Aug-12 7147211.01 513193.62 434.87 0.30 0.02 0.02 -0.43 -0.02 -0.02

11-Sep-14 7147210.98 513193.59 434.82 0.34 0.04 0.02 -0.48 -0.05 -0.02

19/19B 24-Nov-76 33674.33 32858.63

25-Jan-77 33674.44 32858.79 0.19 0.19 1.13

24-Feb-77 33674.51 32858.82 0.08 0.26 0.94

23-Mar-77 33674.55 32858.92 0.10 0.36 1.41

10-May-77 33674.63 32858.98 0.10 0.45 0.76

24-May-77 33674.63 32859.04 0.06 0.50 1.59

19-Jul-77 33674.76 32859.13 0.16 0.66 1.05

18-Nov-77 33675.10 32859.65 0.62 1.27 1.85

20-Jan-78 33675.25 32859.73 0.18 1.43 1.02

20-Apr-78 33675.36 32859.98 0.27 1.69 1.11

26-May-78 33675.41 32860.04 0.08 1.77 0.79

6-Jun-78 33675.36 32860.01 0.05 1.73 1.81

27-Jul-78 33675.49 32860.13 0.17 1.89 1.20

22-Sep-78 33675.57 32860.19 0.10 1.99 0.67

19-Oct-78 33675.62 32860.25 0.08 2.07 1.03

1-Feb-79 33675.75 32860.38 0.19 2.25 0.65

22-Apr-79 33675.82 32860.48 0.12 2.37 0.54

16-May-79 33676.00 32860.51 0.18 2.51 2.79

18-Jun-79 33676.01 32860.55 0.04 2.55 0.43

1-Aug-79 33675.97 32860.59 0.07 2.55 0.55

7-Sep-79 33676.04 32860.64 0.09 2.64 0.87

10-Nov-79 33676.13 32860.73 0.13 2.76 0.71

4-Apr-80 33676.34 32860.87 0.25 3.01 0.63

24-May-80 33676.39 32860.99 0.13 3.13 0.97

17-Jul-80 33676.43 32861.06 0.08 3.21 0.53

1-Sep-83 33677.54 32862.14 1.55 4.75 0.50

14-Jun-84 33677.87 32862.50 0.49 5.24 0.62 -0.17 -0.21

15-Jul-86 33678.20 32862.86 0.49 5.73 0.23 -0.43 -0.20

16-Jul-99 33679.42 32864.30 1.89 7.62 0.15 -1.86 -0.14

19-Jun-01 7147124.18 513365.54 430.10 0.00 0.22 0.11 0.00 -0.32 -0.16

20-Aug-03 7147124.35 513365.64 429.24 0.19 0.19 0.09 -0.86 -0.86 -0.40

28-Jul-04 7147124.36 513365.70 429.13 0.24 0.06 0.06 -0.97 -0.11 -0.11

28-Jul-06

9-Jul-08 7147124.48 513365.75 428.78 0.36 0.13 0.03 -1.32 -0.35 -0.09

20-Jul-10 7147124.46 513365.72 428.66 0.33 0.04 0.02 -1.44 -0.12 -0.06

25-Sep-10 7147124.43 513365.74 428.64 0.32 0.03 0.18 -1.47 -0.03 -0.14

11-Aug-11 7147124.41 513365.74 428.58 0.30 0.02 0.02 -1.52 -0.06 -0.07

not surveyed in 2006

CLINTON CREEK WASTE ROCK DUMP SURVEY DATA - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement
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CLINTON CREEK WASTE ROCK DUMP SURVEY DATA - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

6-Aug-12 7147124.41 513365.73 428.52 0.30 0.01 0.01 -1.58 -0.06 -0.06

11-Sep-14 7147124.35 513365.73 428.40 0.36 0.06 0.03 -1.70 -0.12 -0.06

19A 11-Sep-14 7147126.60 513363.54 428.29

20/20A 24-Nov-76 33739.41 32554.64

29-Dec-76 33739.61 32554.74 0.23 0.23

25-Jan-77 33739.75 32554.83 0.39 0.17

24-Feb-77 33739.90 32554.88 0.55 0.15

23-Mar-77 33740.03 32554.94 0.69 0.15

10-May-77 33740.23 32555.06 0.93 0.24

24-May-77 33740.31 32555.13 1.03 0.10

19-Jul-77 33740.60 32555.27 1.35 0.32

18-Nov-77 33758.04 32552.33

20-Jan-78 33758.29 32552.49 1.64 2.35

20-Apr-78 33758.62 32552.70 2.04 0.40 2.29 0.07 -0.40

26-May-78 33758.72 32552.76 2.15 0.11 1.85

6-Jun-78 33758.74 32552.79 2.19 0.04 2.00

27-Jul-78 33758.88 32552.79 2.31 0.12 1.79

22-Sep-78 33759.12 32552.99 2.62 0.31 2.65

19-Oct-78 33759.19 32553.04 2.70 0.09 2.10

1-Feb-79 33759.53 32553.20 3.07 0.37

22-Apr-79 33759.76 32553.36 3.35 0.28

16-May-79 33759.82 32553.38 3.41 0.06 1.62

18-Jun-79 33759.96 32553.43 3.56 0.15 1.14

1-Aug-79 33760.08 32553.51 3.70 0.14 1.17

7-Sep-79 33760.24 32553.61 3.89 0.19 0.87

10-Nov-79 33760.36 32553.65 4.03 0.13 1.97

4-Apr-80 33760.78 32553.90 4.51 0.49 1.17

24-May-80 33760.93 32553.98 4.68 0.17 1.28

17-Jul-80 33761.07 32554.04 4.83 0.15 1.28

15-Aug-81 33762.30 32554.65 6.20 1.38 0.88 -0.24 -0.21

15-Jun-82 33762.64 32554.77 6.55 0.35 1.68 -0.10 -0.12

9-Jun-83 33763.36 32555.10 7.34 0.79 1.16 -0.20 -0.21

23-Sep-83 33763.31 32555.09 7.29 -0.05 1.88 -0.08 -0.27

14-Jun-84 33763.68 32555.22 7.68 0.39 0.76 -0.32 -0.43

15-Jul-86 33764.43 32555.57 8.52 0.83 1.22 -0.18 -0.09

16-Jul-99 33764.52 32556.00 8.80 0.28 1.21 -1.14 -0.09

19-Jun-01 7147207.71 513057.05 445.86 0.00 0.22 1.00 0.00 0.05 0.03

20-Aug-03 7147207.86 513057.14 445.83 0.17 0.17 1.28 -0.03 -0.03 -0.01

28-Jul-04 7147207.85 513057.12 445.74 0.15 0.02 0.42 -0.11 -0.09 -0.09

28-Jul-06 7147207.88 513057.14 445.69 0.19 0.05 0.80 -0.17 -0.05 -0.03

4-Jul-07 7147207.91 513057.16 445.66 0.22 0.03 0.17 -0.20 -0.03 -0.03

9-Jul-08 7147207.92 513057.18 445.63 0.25 0.03 0.54 -0.23 -0.03 -0.03

20-Jul-10 7147207.95 513057.18 445.57 0.27 0.03 0.40 -0.29 -0.06 -0.03

25-Sep-10 7147207.93 513057.18 445.55 0.25 0.02 0.02 -0.31 -0.02 -0.12

11-Aug-11 7147207.94 513057.20 445.53 0.27 0.02 0.03 -0.32 -0.02 -0.02

6-Aug-12 7147207.98 513057.21 445.50 0.31 0.04 0.04 -0.35 -0.03 -0.03

11-Sep-14 7147207.97 513057.23 445.42 0.33 0.02 0.01 -0.43 -0.08 -0.04
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21/21A 24-Nov-76 33776.76 32425.61

29-Dec-76 33776.98 32425.69 0.23 0.23 2.40

25-Jan-77 33777.16 32425.75 0.42 0.19 2.57

24-Feb-77 33777.34 32425.77 0.60 0.18 2.23

23-Mar-77 33777.54 32425.83 0.80 0.20 2.72

10-May-77 33777.78 32425.92 1.06 0.26 1.95

24-May-77 33777.83 32425.92 1.11 0.05 1.27

3-Jun-77 33777.94 32426.07 1.26 0.15 5.56

19-Jul-77 33778.16 32426.05 1.46 0.20 1.57

18-Nov-77 33777.83 32414.45 0.00 0.00 0.00

20-Jan-78 33778.17 32414.37 1.82 0.35 2.05

20-Apr-78 33778.58 32414.44 2.22 0.40 1.62

26-May-78 33778.71 32414.43 2.35 0.13 1.33

6-Jun-78 33778.76 32414.40 2.40 0.05 1.65

27-Jul-78 33779.02 32414.43 2.66 0.26 1.87

22-Sep-78 33779.26 32414.41 2.90 0.24 1.52

19-Oct-78 33779.34 32414.42 2.97 0.08 1.03

1-Feb-79 33779.75 32414.39 3.38 0.41 1.43

22-Apr-79 33780.00 32414.42 3.64 0.25 1.15

16-May-79 33780.12 32414.44 3.76 0.12 1.85

18-Jun-79 33780.24 32414.43 3.87 0.12 1.28

1-Aug-79 33780.39 32414.45 4.02 0.15 1.21

7-Sep-79 33780.57 32414.47 4.20 0.18 1.77

10-Nov-79 33780.76 32414.47 4.39 0.19 1.08

4-Apr-80 33781.21 32414.50 4.85 0.46 1.09

24-May-80 33781.33 32414.50 4.97 0.12 0.89

17-Jul-80 33781.49 32414.50 450.74 5.12 0.15 1.03 0.00 0.00 0.00

15-Aug-81 33782.55 32414.48 450.42 6.18 1.06 0.98 -0.31 -0.31 -0.29

15-Jun-82 33783.21 32414.48 450.22 6.84 0.66 0.79 -0.52 -0.21 -0.25

9-Jun-83 33783.90 32414.48 449.94 7.54 0.69 0.71 -0.80 -0.28 -0.29

23-Sep-83 33783.96 32414.46 449.94 7.60 0.06 0.21 -0.80 0.00 0.00

14-Jun-84 33784.30 32414.39 449.63 7.93 0.33 0.46 -1.11 -0.31 -0.43

15-Jul-86 33785.16 32414.38 449.35 8.79 0.86 0.41 -1.38 -0.27 -0.13

16-Jul-99 33785.62 32414.14 447.57 9.26 0.47 0.04 -3.17 -1.78 -0.14

19-Jun-01 7147228.14 512915.05 446.57 0.00 0.20 0.10 0.00 0.05 0.02

20-Aug-03 7147228.20 512915.15 446.54 0.11 0.11 0.05 -0.03 -0.03 -0.02

28-Jul-04 7147228.18 512915.11 446.43 0.07 0.04 0.05 -0.14 -0.11 -0.11

28-Jul-06 7147228.26 512915.11 446.38 0.13 0.08 0.04 -0.19 -0.05 -0.02

4-Jul-07 7147228.30 512915.11 446.37 0.17 0.12 0.13 -0.21 -0.06 -0.02

9-Jul-08 7147228.31 512915.12 446.32 0.18 0.05 0.05 -0.25 -0.06 -0.07

20-Jul-10 7147228.36 512915.09 446.26 0.22 0.02 0.02 -0.31 -0.05 -0.04

25-Sep-10 7147228.34 512915.10 446.23 0.21 0.02 0.09 -0.35 -0.03 -0.19

11-Aug-11 7147228.38 512915.08 446.19 0.24 0.04 0.05 -0.38 -0.03 -0.04

6-Aug-12 7147228.43 512915.07 446.16 0.29 0.05 0.05 -0.41 -0.03 -0.03

11-Sep-14 7147228.48 512915.07 446.10 0.34 0.05 0.02 -0.47 -0.06 -0.03

22/22A 24-Nov-76 33783.11 32340.66

29-Dec-76 33783.35 32340.60 0.25 0.25 2.61
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25-Jan-77 33783.60 32340.54 0.50 0.25 3.44

24-Feb-77 33783.83 32340.48 0.74 0.24 2.91

23-Mar-77 33784.08 32340.49 0.99 0.24 3.32

10-May-77 33784.52 32340.40 1.44 0.45 3.40

24-May-77 33784.52 32340.39 1.44 0.00 0.06

3-Jun-77 33784.57 32340.39 1.49 0.05 1.90

19-Jul-77 33784.89 32340.33 1.81 0.32 2.54

18-Nov-77 33772.38 32343.50 0.00 0.00 0.00

20-Jan-78 33772.82 32343.41 2.26 0.00 0.00

20-Apr-78 33773.29 32343.32 2.75 0.48 1.97

26-May-78 33773.51 32343.30 2.96 0.21 2.18

6-Jun-78 33773.53 32343.24 3.00 0.04 1.19

27-Jul-78 33773.84 32343.20 3.31 0.31 2.22

22-Sep-78 33774.18 32343.12 3.65 0.34 2.20

19-Oct-78 33774.31 32343.05 3.79 0.14 1.94

1-Feb-79 33774.78 32342.92 4.29 0.49 1.71

22-Apr-79 33775.11 32342.86 4.62 0.33 1.50

16-May-79 33775.24 32342.81 4.76 0.14 2.11

18-Jun-79 33775.41 32342.78 4.93 0.17 1.89

1-Aug-79 33775.58 32342.71 5.11 0.19 1.56

7-Sep-79 33775.79 32342.71 5.31 0.20 1.95

10-Nov-79 33776.06 32342.65 5.59 0.28 1.61

4-Apr-80 33776.47 32342.51 6.02 0.43 1.07

24-May-80 33776.77 32342.47 6.32 0.29 2.19

17-Jul-80 33776.94 32342.41 450.52 6.51 0.19 1.26

15-Aug-81 33778.13 32342.08 449.99 7.74 1.24 1.14 -0.54 -0.50

15-Jun-82 33778.87 32341.89 449.76 8.50 0.76 0.92 -0.23 -0.27

9-Jun-83 33779.72 32341.68 449.37 9.37 0.87 0.89 -0.39 -0.40

23-Sep-83 33779.73 32341.71 449.35 9.37 0.00 0.00 -0.02 -0.06

14-Jun-84 33780.17 32341.57 448.90 9.84 0.46 0.64 -0.45 -0.62

15-Jul-86 33781.09 32341.34 448.45 10.78 0.95 0.46 -0.45 -0.21

16-Jul-99 33781.94 32340.47 446.11 11.85 1.06 0.08 -2.35 -0.18

19-Jun-01 7147224.10 512841.41 445.02 0.00 0.19 0.10 0.00 -0.03 -0.02

20-Aug-03 7147224.29 512841.31 444.99 0.22 0.22 0.10 -0.03 -0.03 -0.01

28-Jul-04 7147224.27 512841.30 444.88 0.21 0.02 0.02 -0.14 -0.11 -0.12

28-Jul-06 7147224.40 512841.26 444.81 0.33 0.13 0.07 -0.21 -0.07 -0.03

4-Jul-07 7147224.45 512841.23 444.77 0.39 0.05 0.06 -0.25 -0.04 -0.05

9-Jul-08 7147224.48 512841.23 444.72 0.42 0.04 0.04 -0.30 -0.05 -0.05

20-Jul-10 7147224.57 512841.21 444.62 0.51 0.09 0.04 -0.40 -0.09 -0.05

25-Sep-10 7147224.59 512841.24 444.59 0.52 0.04 0.23 -0.44 -0.04 -0.21

11-Aug-11 7147224.62 512841.23 444.54 0.55 0.03 0.04 -0.48 -0.05 -0.05

6-Aug-12 7147224.67 512841.20 444.50 0.61 0.06 0.07 -0.52 -0.04 -0.04

11-Sep-14 7147224.77 512841.18 444.38 0.71 0.10 0.05 -0.64 -0.12 -0.06

68 20-Apr-78 33813.16 32636.15

26-May-78 33813.25 32636.26 0.15 0.15 1.56

6-Jun-78 33813.23 32636.31 0.19 0.05 1.73

27-Jul-78 33813.33 32636.43 0.34 0.15 1.10
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22-Sep-78 33813.54 32636.65 0.63 0.30 1.89

19-Oct-78 33813.62 32636.70 0.73 0.10 1.36

1-Feb-79 33813.88 32636.96 1.09 0.37 1.29

22-Apr-79 33814.02 32637.14 1.32 0.22 1.02

16-May-79 33814.06 32637.22 1.40 0.09 1.34

18-Jun-79 33814.18 32637.35 1.58 0.18 1.96

1-Aug-79 33814.26 32637.44 1.70 0.12 1.01

7-Sep-79 33814.38 32637.57 1.88 0.18 1.74

10-Nov-79 33814.51 32637.71 2.06 0.19 1.06

4-Apr-80 33814.82 32638.03 2.51 0.45 1.12

24-May-80 33814.87 32638.12 2.61 0.10 0.74

17-Jul-80 33815.04 32638.26 438.09 2.83 0.22 1.52

15-Aug-81 33815.78 32638.97 438.15 3.85 1.02 0.95 0.06 0.06

15-Jun-82 33816.33 32639.48 438.20 4.60 0.75 0.90 0.06 0.05

9-Jun-83 33816.92 32640.05 437.81 5.43 0.83 0.84 -0.40 -0.39

23-Sep-83 33817.19 32639.95 437.72 5.54 0.28 0.98 -0.09 -0.33

14-Jun-84 33817.68 32640.43 437.56 6.23 0.68 0.94 -0.15 -0.22

15-Jul-86 33818.16 32640.91 437.26 6.91 0.68 0.33 -0.30 -0.14

17-Jul-99 33818.50 32641.89 435.67 7.85 1.04 0.08 -1.58 -0.12

19-Jun-01 7147261.98 513142.46 434.49 0.00 0.02 0.01 0.00 -0.15 -0.08

20-Aug-03 7147262.03 513142.42 434.42 0.07 0.07 0.03 -0.07 -0.07 -0.03

28-Jul-04 7147262.00 513142.42 434.33 0.05 0.03 0.04 -0.16 -0.09 -0.09

28-Jul-06 7147262.02 513142.36 434.31 0.11 0.06 0.03 -0.18 -0.02 -0.01

4-Jul-07 7147262.06 513142.33 434.27 0.15 0.10 0.04 -0.22 -0.06 -0.02

9-Jul-08 7147262.05 513142.32 434.22 0.17 0.02 0.01 -0.27 -0.05 -0.03

20-Jul-10 7147262.07 513142.27 434.16 0.22 0.05 0.02 -0.33 -0.06 -0.02

25-Sep-10 7147262.07 513142.29 434.13 0.20 0.02 0.01 -0.36 -0.03 -0.01

11-Aug-11 7147262.10 513142.27 434.09 0.22 0.03 0.03 -0.40 -0.03 -0.04

6-Aug-12 7147262.12 513142.28 434.07 0.24 0.03 0.03 -0.42 -0.02 -0.02

11-Sep-14 7147262.14 513142.23 434.02 0.29 0.05 0.02 -0.47 -0.05 -0.02

81-2 15-Aug-81 33760.03 32509.39 446.92

15-Jun-82 33760.68 32509.63 446.69 0.70 0.70 0.84 -0.23 -0.23 -0.27

9-Jun-83 33761.39 32509.92 446.55 1.46 0.76 0.77 -0.37 -0.14 -0.15

23-Sep-83 33761.23 32509.97 446.22 1.33 0.17 0.58 -0.70 -0.33 -1.14

14-Jun-84 33761.59 32510.09 446.16 1.71 0.38 0.52 -0.76 -0.06 -0.08

15-Jul-86 33762.32 32510.41 445.89 2.51 0.80 0.38 -1.03 -0.27 -0.13

17-Jul-99 33762.26 32510.62 444.84 2.55 0.22 0.02 -2.08 -1.05 -0.08

19-Jun-01 7147205.22 513011.60 443.70 0.00 0.15 0.08 0.00 0.04 0.02

20-Aug-03 7147205.29 513011.56 443.75 0.07 0.07 0.03 0.05 0.05 0.02

28-Jul-04 7147205.26 513011.60 443.71 0.03 0.05 0.05 0.01 -0.04 -0.05

28-Jul-06 7147205.28 513011.59 443.71 0.05 0.02 0.01 0.01 0.00 0.00

4-Jul-07 7147205.31 513011.58 443.69 0.09 0.03 0.04 -0.01 -0.02 -0.02

9-Jul-08 7147205.32 513011.59 443.68 0.09 0.02 0.02 -0.02 -0.01 -0.01

20-Jul-10 7147205.32 513011.61 443.64 0.10 0.01 0.01 -0.06 -0.04 -0.02

25-Sep-10 7147205.33 513011.60 443.61 0.10 0.00 0.02 -0.09 -0.03 -0.16

11-Aug-11 7147205.34 513011.60 443.61 0.11 0.01 0.02 -0.09 -0.01 -0.01

6-Aug-12 7147205.37 513011.60 443.59 0.15 0.03 0.03 -0.11 -0.02 -0.02
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11-Sep-14 7147205.39 513011.59 443.53 0.17 0.02 0.01 -0.17 -0.06 -0.03

224 19-Jun-01 n/a

20-Aug-03 7147241.09 512963.33 444.85 0.00 0.00

28-Jul-04 7147241.12 512963.29 444.82 0.04 0.04 0.05 -0.03 -0.03 -0.03

28-Jul-06 7147241.17 512963.29 444.79 0.09 0.05 0.03 -0.06 -0.03 -0.02

4-Jul-07 7147241.19 512963.25 444.74 0.12 0.04 0.04 -0.11 -0.05 -0.05

9-Jul-08 7147241.21 512963.27 444.72 0.13 0.03 0.03 -0.13 -0.02 -0.02

20-Jul-10 7147241.22 512963.26 444.67 0.15 0.02 0.01 -0.18 -0.05 -0.02

25-Sep-10 7147241.23 512963.26 444.64 0.15 0.01 0.03 -0.21 -0.04 -0.20

11-Aug-11 7147241.24 512963.26 444.61 0.17 0.02 0.02 -0.24 -0.03 -0.04

6-Aug-12 7147241.29 512963.24 444.59 0.22 0.05 0.05 -0.26 -0.01 -0.01

11-Sep-14 7147241.31 512963.19 444.52 0.27 0.05 0.03 -0.33 -0.07 -0.03

227 19-Jun-01 n/a

20-Aug-03 7147076.84 513124.78 439.48 0.00 0.00

28-Jul-04 7147076.78 513124.77 439.44 0.07 0.07 0.07 -0.04 -0.04 -0.04

28-Jul-06 7147076.82 513124.77 439.45 0.03 0.04 0.02 -0.03 0.01 0.01

9-Jul-08 7147076.83 513124.80 439.42 0.02 0.03 0.01 -0.06 -0.03 -0.02

20-Jul-10 7147076.85 513124.79 439.40 0.02 0.02 0.01 -0.08 -0.02 -0.01

25-Sep-10 7147076.87 513124.80 439.35 0.04 0.02 0.13 -0.13 -0.06 -0.30

11-Aug-11 7147076.87 513124.80 439.35 0.03 0.01 0.01 -0.13 0.00 0.00

6-Aug-12 7147076.89 513124.81 439.33 0.06 0.03 0.03 -0.15 -0.02 -0.02

11-Sep-14 7147076.92 513124.76 439.31 0.12 0.06 0.03 -0.17 -0.02 -0.01

229 19-Jun-01 n/a

20-Aug-03 7147113.53 512719.14 437.43 0.00 0.00

28-Jul-04 7147113.49 512719.14 437.37 0.04 0.04 0.05 -0.06 -0.06 -0.06

28-Jul-06 7147113.55 512719.11 437.39 0.04 0.07 0.04 -0.05 0.02 0.01

4-Jul-07 7147113.52 512719.04 437.37 0.11 0.08 0.08 -0.06 -0.02 -0.02

9-Jul-08 7147113.56 512719.06 437.33 0.09 0.04 0.04 -0.10 -0.04 -0.04

20-Jul-10 7147113.60 512719.03 437.30 0.14 0.05 0.03 -0.13 -0.03 -0.02

25-Sep-10 7147113.60 512719.02 437.27 0.14 0.01 0.04 -0.16 -0.03 -0.15

11-Aug-11 7147113.61 512719.02 437.24 0.15 0.01 0.02 -0.19 -0.02 -0.03

6-Aug-12 7147113.63 512718.97 437.23 0.20 0.05 0.05 -0.20 -0.01 -0.01

11-Sep-14 7147113.60 512718.91 437.19 0.27 0.07 0.03 -0.24 -0.04 -0.02

1194 19-Jun-01 7147017.22 513472.45 433.19 0.00 0.09 0.05 0.00 -0.18 -0.09

20-Aug-03 7147017.32 513472.44 433.19 0.10 0.10 0.05 0.00 0.00 0.00

28-Jul-04 7147017.35 513472.44 433.12 0.13 0.03 0.03 -0.07 -0.07 -0.07

28-Jul-06 7147017.43 513472.44 433.08 0.21 0.08 0.04 -0.11 -0.04 -0.02

9-Jul-08 7147017.49 513472.46 433.04 0.27 0.07 0.03 -0.15 -0.04 -0.02

20-Jul-10 7147017.56 513472.46 433.07 0.34 0.07 0.03 -0.12 0.02 0.01

25-Sep-10 7147017.54 513472.46 432.96 0.32 0.02 0.10 -0.23 -0.10 -0.56

11-Aug-11 7147017.57 513472.46 432.97 0.35 0.03 0.03 -0.22 0.00 0.00

6-Aug-12 7147017.63 513472.47 433.02 0.41 0.06 0.06 -0.17 0.05 0.05

11-Sep-14 7147017.62 513472.48 432.90 0.42 0.01 0.01 -0.29 -0.12 -0.06

1196 19-Jun-01 7147231.16 513066.14 444.13 0.00 0.17 0.09 0.00 0.03 0.01

20-Aug-03 7147231.23 513066.18 444.08 0.08 0.08 0.04 -0.05 -0.05 -0.02

28-Jul-04 7147231.26 513066.20 444.05 0.12 0.04 0.04 -0.08 -0.03 -0.03

28-Jul-06 7147231.28 513066.23 443.97 0.16 0.04 0.02 -0.17 -0.08 -0.04
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4-Jul-07 7147231.35 513066.26 443.93 0.23 0.07 0.08 -0.20 -0.04 -0.04

9-Jul-08 7147231.36 513066.28 443.87 0.25 0.02 0.02 -0.26 -0.06 -0.06

20-Jul-10 7147231.40 513066.31 443.80 0.30 0.05 0.03 -0.33 -0.07 -0.03

25-Sep-10 7147231.39 513066.32 443.77 0.30 0.01 0.03 -0.36 -0.03 -0.17

11-Aug-11 7147231.42 513066.33 443.73 0.32 0.02 0.03 -0.40 -0.04 -0.05

6-Aug-12 7147231.44 513066.35 443.70 0.36 0.04 0.04 -0.44 -0.03 -0.03

11-Sep-14 7147231.50 513066.38 443.61 0.42 0.06 0.03 -0.53 -0.09 -0.04

1831 19-Jun-01 n/a

20-Aug-03 7147227.18 512766.65 432.85 0.00 0.00

28-Jul-04 7147227.23 512766.60 432.79 0.07 0.07 0.08 -0.06 -0.06 -0.07

28-Jul-06 7147227.36 512766.55 432.71 0.20 0.13 0.07 -0.14 -0.07 -0.04

4-Jul-07 7147227.41 512766.51 432.67 0.27 0.06 0.07 -0.18 -0.04 -0.04

9-Jul-08 7147227.44 512766.52 432.61 0.29 0.03 0.03 -0.24 -0.06 -0.06

20-Jul-10 7147227.55 512766.46 432.76 0.41 0.12 0.06 -0.09 0.15 0.07

25-Sep-10 7147227.54 512766.51 432.50 0.39 0.05 0.29 -0.35 -0.26 -1.41

11-Aug-11 7147227.57 512766.47 432.47 0.43 0.05 0.06 -0.38 -0.04 -0.04

6-Aug-12 7147227.62 512766.44 432.45 0.49 0.06 0.06 -0.40 -0.02 -0.02

11-Sep-14 7147227.68 512766.42 432.35 0.55 0.06 0.03 -0.50 -0.10 -0.05

BH-1 11-Sep-14 7146863.98 513381.47 422.80

BH-1 Cable 11-Sep-14 7146863.95 513380.95 422.84

226 11-Sep-14 7147311.80 513066.61 425.93

2835 11-Sep-14 7147272.79 513147.06 432.67

570S? 11-Sep-14 7146977.71 513497.38 436.54

1192 11-Sep-14 7147563.98 512278.76 441.23

188 11-Sep-14 7146813.85 513201.39 443.10
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69 19-Jun-01 7,147,335.52 513,140.55 414.88 0.00 0.19 0.10 0.00 -0.05 -0.03

20-Aug-03 7,147,335.53 513,140.58 414.90 0.03 0.03 0.01 0.02 0.02 0.01

28-Jul-04 7,147,335.53 513,140.56 414.87 0.01 0.02 0.02 -0.01 -0.03 -0.04

28-Jul-06 7,147,335.49 513,140.52 414.91 0.04 0.05 0.03 0.03 0.05 0.02

9-Jul-08 7,147,335.48 513,140.50 414.89 0.06 0.02 0.01 0.01 -0.02 -0.01

RELOCATED 20-Jul-10 7,147,329.16 513,138.51 416.48 0.00 0.00 0.00 0.00 0.00 0.00

25-Sep-10 7,147,329.17 513,138.53 416.43 0.02 0.02 0.12 -0.05 -0.05 -0.27

11-Aug-11 7,147,329.20 513,138.54 416.43 0.05 0.03 0.03 -0.05 0.00 0.00

6-Aug-12 7,147,329.21 513,138.52 416.40 0.05 0.02 0.02 -0.08 -0.03 -0.03

11-Sep-14 7,147,329.22 513,138.55 416.37 0.08 0.03 0.02 -0.11 -0.03 -0.02

80-13 19-Jun-01 n/a

20-Aug-03 7,147,299.40 513,183.84 413.08 0.00 0.00

28-Jul-04 7,147,299.39 513,183.83 413.06 0.02 0.02 0.02 -0.02 -0.02 -0.03

28-Jul-06 7,147,299.35 513,183.82 413.10 0.06 0.04 0.02 0.02 0.05 0.02

9-Jul-08 7,147,299.35 513,183.81 413.07 0.06 0.01 0.01 -0.01 -0.03 -0.02

20-Jul-10 7,147,299.32 513,183.77 413.21 0.10 0.05 0.03 0.13 0.13 0.07

25-Sep-10 7,147,299.32 513,183.81 413.18 0.09 0.04 0.21 0.10 -0.03 -0.14

11-Aug-11 7,147,299.33 513,183.83 413.15 0.07 0.02 0.02 0.07 -0.03 -0.04

11-Jul-12 7,147,299.35 513,183.82 413.13 0.06 0.02 0.02 0.05 -0.02 -0.02

11-Sep-14 7,147,299.32 513,183.80 413.10 0.09 0.03 0.01 0.02 -0.03 -0.01

80-14 19-Jun-01 n/a

20-Aug-03 7,147,267.77 513,283.11 403.77 0.00 0.00

28-Jul-04 7,147,267.79 513,283.08 403.74 0.03 0.03 0.03 -0.03 -0.03 -0.03

28-Jul-06 7,147,267.65 513,283.10 403.80 0.12 0.14 0.07 0.03 0.05 0.03

9-Jul-08 7,147,267.63 513,283.14 403.83 0.14 0.04 0.02 0.06 0.04 0.02

20-Jul-10 7,147,267.74 513,283.03 403.82 0.09 0.16 0.08 0.05 -0.01 0.00

25-Sep-10 7,147,267.75 513,283.05 403.83 0.06 0.03 0.15 0.06 0.01 0.06

11-Aug-11 destroyed or lost-Replaced with 991 in 2012

991 6-Aug-12 7,147,266.39 513,284.24 403.60 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7,147,266.39 513,284.24 403.60 0.00 0.00 0.00 0.00 0.00 0.00

84-1 19-Jun-01 7,147,201.04 513,504.62 381.71 0.00 0.13 0.07 0.00 -0.01 -0.01

20-Aug-03 7,147,201.07 513,504.65 381.77 0.04 0.04 0.02 0.06 0.06 0.03

28-Jul-04 7,147,201.08 513,504.64 381.72 0.05 0.01 0.02 0.00 -0.06 -0.06

28-Jul-06 7,147,201.09 513,504.63 381.83 0.05 0.01 0.01 0.11 0.11 0.06

9-Jul-08 7,147,201.07 513,504.62 381.78 0.03 0.02 0.01 0.07 -0.04 -0.02

20-Jul-10 7,147,201.10 513,504.61 381.79 0.06 0.03 0.01 0.08 0.00 0.00

25-Sep-10 destroyed - Replaced with 987 in 2012

987/ 189 6-Aug-12 7,147,177.89 513,504.73 380.79 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7,147,169.92 513,499.26 386.09 9.67 9.67 0.09 5.30 5.30 0.05

217 19-Jun-01 7,147,314.81 513,183.13 414.83 0.00 0.05 0.02 0.00 -0.05 -0.03

20-Aug-03 7,147,314.73 513,183.18 414.87 0.09 0.09 0.04 0.04 0.04 0.02

28-Jul-04 7,147,314.77 513,183.18 414.84 0.06 0.03 0.04 0.01 -0.03 -0.03

28-Jul-06 7,147,314.72 513,183.16 414.86 0.09 0.05 0.03 0.03 0.02 0.01

9-Jul-08 7,147,314.72 513,183.17 414.86 0.09 0.01 0.01 0.04 0.01 0.00

20-Jul-10 7,147,314.72 513,183.15 414.86 0.09 0.01 0.01 0.04 0.00 0.00

25-Sep-10 destroyed - Replaced with 993 in 2012

993 6-Aug-12 7,147,307.43 513,182.31 414.60 0.00 0.00 0.00 0.00 0.00 0.00

CLINTON CREEK WASTE ROCK DUMP SURVEY DATA - LOWER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement
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11-Sep-14 7,147,307.44 513,182.35 414.58 0.04 0.04 0.02 -0.03 -0.03 -0.01

218 19-Jun-01 7,147,222.17 513,433.25 387.99 0.00 0.07 0.04 0.00 0.05 0.02

20-Aug-03 7,147,222.21 513,433.19 388.04 0.07 0.07 0.03 0.05 0.05 0.02

28-Jul-04 7,147,222.22 513,433.18 388.03 0.08 0.00 0.00 0.03 -0.01 -0.01

28-Jul-06 7,147,222.20 513,433.18 388.09 0.08 0.02 0.01 0.10 0.06 0.03

9-Jul-08 7,147,222.21 513,433.18 388.09 0.08 0.01 0.01 0.09 0.00 0.00

20-Jul-10 7,147,222.20 513,433.18 388.10 0.08 0.00 0.00 0.10 0.01 0.00

25-Sep-10 destroyed or lost - Replaced with 990 in 2012

990 6-Aug-12 7,147,211.00 513,440.57 388.36 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7,147,211.00 513,440.58 388.35 0.01 0.01 0.01 -0.01 -0.01 0.00

219 19-Jun-01 7,147,292.13 513,274.61 404.48 0.00 0.17 0.09 0.00 -0.05 -0.03

20-Aug-03 7,147,292.12 513,274.65 404.60 0.03 0.03 0.02 0.17 0.12 0.06

28-Jul-04 7,147,292.13 513,274.65 404.55 0.04 0.01 0.01 0.00 -0.05 -0.05

28-Jul-06 7,147,292.12 513,274.62 404.62 0.01 0.03 0.02 0.12 0.07 0.04

9-Jul-08 7,147,292.14 513,274.63 404.62 0.01 0.02 0.01 0.05 0.00 0.00

20-Jul-10 7,147,292.15 513,274.65 404.60 0.04 0.02 0.01 0.02 -0.01 -0.01

25-Sep-10 7,147,292.14 513,274.64 404.57 0.03 0.01 0.07 0.09 -0.03 -0.17

RELOCATED 25-Sep-10 7,147,288.58 513,273.60 405.59 0.00 0.00 0.00 0.00 0.00 0.00

11-Aug-11 7,147,288.59 513,273.59 405.61 0.16 0.01 0.02 0.06 0.02 0.02

6-Aug-12 7147288.622 513273.575 405.589 0.05 0.03 0.03 0.00 -0.02 -0.02

11-Sep-14 7147288.625 513273.603 405.604 0.08 0.03 0.01 0.01 0.01 0.01
220 19-Jun-01 7,147,223.43 513,431.01 388.55 0.00 0.25 0.13 0.00 0.06 0.03

20-Aug-03 7,147,223.42 513,430.90 388.65 0.11 0.11 0.05 0.10 0.10 0.05

28-Jul-04 7,147,223.43 513,430.90 388.60 0.11 0.01 0.01 0.06 -0.05 -0.05

28-Jul-06 7,147,223.42 513,430.88 388.68 0.13 0.02 0.01 0.13 0.08 0.04

9-Jul-08 7,147,223.43 513,430.88 388.67 0.13 0.01 0.01 0.12 -0.01 -0.01

20-Jul-10 7,147,223.43 513,430.88 388.68 0.13 0.01 0.00 0.13 0.02 0.01

25-Sep-10 destroyed - Replaced with 988 in 2012

988 6-Aug-12 7,147,208.18 513,432.05 388.90 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7,147,208.18 513,432.06 388.86 0.01 0.01 0.00 -0.04 -0.04 -0.02

222 19-Jun-01 7,147,269.46 513,334.94 397.91 0.00 0.06 0.03 0.00 -0.05 -0.02

20-Aug-03 7,147,269.49 513,334.96 398.01 0.04 0.04 0.02 0.10 0.10 0.04

28-Jul-04 7,147,269.52 513,334.97 397.96 0.06 0.03 0.03 0.04 -0.05 -0.05

28-Jul-06 7,147,269.51 513,334.93 397.99 0.05 0.03 0.02 0.08 0.03 0.02

9-Jul-08 7,147,269.53 513,334.95 397.99 0.07 0.02 0.01 0.08 0.00 0.00

20-Jul-10 7,147,269.54 513,334.95 397.98 0.09 0.02 0.01 0.07 -0.01 0.00

RELOCATED 20-Jul-10 7,147,265.33 513,333.03 399.65

11-Aug-11 7,147,265.33 513,333.04 399.66 0.01 0.01 0.00 0.00 0.00 0.00

6-Aug-12 7,147,265.38 513,333.03 399.68 0.05 0.05 0.05 0.02 0.02 0.02

11-Sep-14 7,147,265.38 513,333.05 399.65 0.07 0.02 0.01 -0.01 -0.03 -0.01

226 19-Jun-01 n/a

20-Aug-03 7,147,311.53 513,066.36 426.46 0.00 0.00

28-Jul-04 7,147,311.54 513,066.40 426.43 0.04 0.04 0.05 -0.03 -0.03 -0.03

28-Jul-06 7,147,311.56 513,066.42 426.36 0.07 0.03 0.01 --0.10 -0.07 -0.04

4-Jul-07 7,147,311.62 513,066.44 426.32 0.13 0.07 0.07 -0.14 -0.04 -0.04

9-Jul-08 7,147,311.61 513,066.47 426.27 0.15 0.03 0.03 -0.19 -0.05 -0.05

20-Jul-10 7,147,311.67 513,066.49 426.18 0.20 0.06 0.03 -0.28 -0.09 -0.04
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25-Sep-10 7,147,311.68 513,066.53 426.14 0.23 0.03 0.18 -0.32 -0.05 -0.26

11-Aug-11 7,147,311.73 513,066.55 426.08 0.28 0.05 0.06 -0.38 -0.05 -0.06

6-Aug-12 7,147,311.76 513,066.58 426.03 0.33 0.05 0.05 -0.43 -0.05 -0.05

228 19-Jun-01 n/a

20-Aug-03 7,147,347.00 512,836.84 413.95 0 0

28-Jul-04 7,147,347.03 512,836.79 413.88 0.06 0.06 0.07 -0.07 -0.07 -0.08

28-Jul-06 7,147,347.13 512,836.73 413.92 0.18 0.12 0.06 -0.03 0.04 0.02

4-Jul-07 7,147,347.15 512,836.70 413.86 0.21 0.04 0.04 -0.09 -0.06 -0.07

9-Jul-08 7,147,347.20 512,836.68 413.83 0.26 0.04 0.04 -0.12 -0.02 -0.02

20-Jul-10 7,147,347.29 512,836.62 413.78 0.37 0.11 0.05 -0.17 -0.05 -0.02

25-Sep-10 7,147,347.31 512,836.66 413.76 0.36 0.05 0.25 -0.19 -0.02 --0.10

11-Aug-11 destroyed or lost - Replaced with 995 in 2012

995 6-Aug-12 7,147,323.08 512,802.48 413.77 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7,147,323.24 512,802.36 413.60 0.20 0.20 0.10 -0.17 -0.17 -0.08

1833 19-Jun-01 n/a

20-Aug-03 7,147,302.70 512,921.25 418.34 0 0

28-Jul-04 7,147,302.69 512,921.27 418.30 0.02 0.02 0.02 -0.04 -0.04 -0.04

28-Jul-06 7,147,302.78 512,921.24 418.35 0.08 0.10 0.05 0.01 0.04 0.02

4-Jul-07 7,147,302.84 512,921.20 418.34 0.15 0.07 0.07 0.00 -0.01 -0.01

9-Jul-08 7,147,302.86 512,921.23 418.44 0.16 0.03 0.03 0.10 0.10 0.10

20-Jul-10 7,147,302.92 512,921.21 418.39 0.23 0.07 0.04 0.05 -0.05 -0.02

25-Sep-10 7,147,302.93 512,921.21 418.37 0.23 0.01 0.05 0.03 -0.01 -0.08

11-Aug-11 7,147,302.96 512,921.20 418.44 0.26 0.03 0.04 0.10 0.06 0.07

6-Aug-12 7,147,303.02 512,921.18 418.42 0.33 0.07 0.07 0.08 -0.01 -0.01

11-Sep-14 7,147,303.04 512,921.08 418.41 0.43 0.10 0.05 0.06 -0.02 -0.01

BH-10 (P2) 19-Jun-01 7,147,354.12 512,999.27 416.14 0.00 0.17 0.09 0.00 -0.09 -0.05

20-Aug-03 7,147,354.36 512,999.35 416.10 0.25 0.25 0.11 -0.04 -0.04 -0.02

28-Jul-04 7,147,354.41 512,999.36 415.98 0.30 0.05 0.05 -0.16 -0.12 -0.13

28-Jul-06 7,147,354.50 512,999.34 415.99 0.39 0.10 0.05 -0.15 0.00 0.00

4-Jul-07 7,147,354.63 512,999.38 416.05 0.52 0.13 0.14 -0.09 0.06 0.07

9-Jul-08 7,147,354.57 512,999.39 415.98 0.46 0.06 0.06 -0.16 -0.07 -0.07

20-Jul-10 7,147,354.70 512,999.38 415.90 0.59 0.13 0.07 -0.24 -0.08 -0.04

25-Sep-10 7,147,354.71 512,999.43 415.93 0.60 0.05 0.28 -0.21 0.03 0.16

11-Aug-11 7,147,354.74 512,999.37 415.94 0.63 0.07 0.08 --0.20 0.01 0.01

6-Aug-12 7,147,354.84 512,999.43 415.81 0.73 0.11 0.11 -0.32 -0.13 -0.13

11-Sep-14 7,147,354.88 512,999.36 415.78 0.81 0.08 0.04 -0.35 -0.03 -0.02
BH-9 (P3) 19-Jun-01 7,147,309.29 513,135.55 415.34 0.00 0.11 0.06 0.00 -0.11 -0.06

20-Aug-03 7,147,309.32 513,135.58 415.35 0.04 0.04 0.02 0.01 0.01 0.00

28-Jul-04 7,147,309.30 513,135.56 415.24 0.01 0.03 0.03 --0.10 -0.11 -0.11

28-Jul-06 7,147,309.30 513,135.53 415.19 0.02 0.02 0.01 -0.15 -0.05 -0.03

9-Jul-08 7,147,309.31 513,135.55 415.17 0.01 0.02 0.01 -0.17 -0.02 -0.01

20-Jul-10 7,147,309.32 513,135.51 415.06 0.05 0.04 0.02 -0.28 -0.11 -0.05

25-Sep-10 7,147,309.33 513,135.54 415.03 0.03 0.03 0.15 -0.31 -0.03 -0.15

11-Aug-11 7,147,309.35 513,135.54 414.99 0.06 0.02 0.02 -0.35 -0.04 -0.05

6-Aug-12 7,147,309.37 513,135.54 414.94 0.08 0.02 0.02 --0.40 -0.05 -0.05

11-Sep-14 7,147,309.41 513,135.54 414.91 0.12 0.04 0.02 -0.43 -0.03 -0.02

BH-7 (P4) 19-Jun-01 7,147,239.53 513,347.49 397.05 0 0
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20-Aug-03 7,147,239.50 513,347.56 397.28 0.07 0.07 0.02 0.23 0.23 0.06

28-Jul-04 7,147,239.49 513,347.51 397.31 0.05 0.05 0.05 0.26 0.03 0.03

28-Jul-06 7,147,239.44 513,347.50 397.34 0.09 0.05 0.02 0.29 0.03 0.01

9-Jul-08 7,147,239.44 513,347.49 397.31 0.09 0.01 0.00 0.26 -0.03 -0.01

20-Jul-10 7,147,239.44 513,347.46 397.30 0.09 0.04 0.02 0.25 -0.01 -0.01

25-Sep-10 7,147,239.41 513,347.49 397.32 0.12 0.05 0.25 0.27 0.02 0.10

11-Aug-11 7,147,239.43 513,347.51 397.18 0.10 0.02 0.03 0.12 -0.14 -0.16

6-Aug-12 7,147,239.44 513,347.50 397.17 0.09 0.02 0.02 0.11 -0.01 -0.01

11-Sep-14 7,147,239.40 513,347.46 397.18 0.15 0.06 0.03 0.11 0.00 0.00

BH-8 (P5) 19-Jun-01 7,147,182.91 513,461.26 386.86 0 0

20-Aug-03 7,147,182.93 513,461.46 387.21 0.20 0.20 0.05 0.35 0.35 0.09

28-Jul-04 7,147,182.95 513,461.42 387.20 0.17 0.04 0.05 0.34 -0.01 -0.01

28-Jul-06 7,147,182.92 513,461.40 387.24 0.14 0.04 0.02 0.38 0.04 0.02

9-Jul-08 7,147,182.92 513,461.40 387.23 0.14 0.01 0.00 0.37 -0.01 0.00

20-Jul-10 7,147,182.92 513,461.38 387.24 0.12 0.01 0.01 0.38 0.01 0.00

25-Sep-10 7,147,182.91 513,461.41 387.19 0.15 0.03 0.15 0.33 -0.05 -0.27

11-Aug-11 7,147,182.92 513,461.40 387.22 0.14 0.02 0.02 0.36 0.03 0.03

6-Aug-12 7,147,182.94 513,461.40 387.21 0.14 0.02 0.02 0.35 -0.01 -0.01

11-Sep-14 7,147,182.89 513,461.41 387.19 0.19 0.05 0.02 0.33 -0.02 -0.01

XS-A 19-Jun-01 n/a

20-Aug-03 7,147,320.21 513,190.99 411.33 0 0

28-Jul-04 7,147,320.32 513,191.01 411.24 0.10 0.10 0.11 -0.09 -0.09 -0.09

relocated 28-Jul-06 7,147,315.67 513,189.82 413.35

9-Jul-08 7,147,315.71 513,189.83 413.35 0.14 0.04 0.02 0.08 0.01 0.00

20-Jul-10 7,147,315.72 513,189.82 413.36 0.05 0.01 0.01 0.01 0.01 0.00

25-Sep-10 destroyed - Replaced with 992 in 2012

992 6-Aug-12 7,147,304.46 513,189.11 413.73 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7,147,304.49 513,189.14 413.71 0.04 0.04 0.02 -0.02 -0.02 -0.01

XS-B 19-Jun-01 n/a

20-Aug-03 7,147,293.65 513,274.20 404.28 0.00 0.00

28-Jul-04 7,147,293.70 513,274.20 404.29 0.06 0.06 0.06 0.01 0.01 0.01

28-Jul-06 7,147,293.67 513,274.18 404.31 0.03 0.04 0.02 0.03 0.02 0.01

9-Jul-08 7,147,293.68 513,274.18 404.31 0.04 0.01 0.01 0.03 0.00 0.00

20-Jul-10 7,147,293.69 513,274.18 404.33 0.04 0.01 0.00 0.05 0.02 0.01

25-Sep-10 7,147,293.69 513,274.18 404.30 0.04 0.01 0.03 0.02 -0.02 -0.13

11-Aug-11 7,147,293.71 513,274.19 404.29 0.06 0.02 0.03 0.01 -0.02 -0.02

6-Aug-12 7,147,293.71 513,274.19 404.29 0.06 0.01 0.01 0.01 0.00 0.00

11-Sep-14 7,147,293.73 513,274.21 404.30 0.09 0.03 0.01 0.02 0.01 0.01

XS-E 19-Jun-01 n/a

20-Aug-03 7,147,224.70 513,432.22 387.53 0.00 0.00

28-Jul-04 7,147,224.67 513,432.18 387.52 0.06 0.06 0.06 -0.01 -0.01 -0.01

28-Jul-06 7,147,224.66 513,432.16 387.59 0.07 0.01 0.01 0.06 0.07 0.04

9-Jul-08 7,147,224.67 513,432.16 387.53 0.07 0.01 0.00 0.00 -0.06 -0.03

20-Jul-10 7,147,224.68 513,432.16 387.54 0.06 0.02 0.01 0.01 0.01 0.01

25-Sep-10 destroyed - Replaced with 989 in 2012

989 6-Aug-12 7,147,209.02 513,433.40 388.67 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7147209.039 513433.414 388.682 0.02 0.02 0.01 0.01 0.01 0.01
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XS-G 19-Jun-01 7,147,355.94 513,038.74 416.55 0.00 0.19 0.10 0.00 -0.12 -0.06

20-Aug-03 7,147,356.11 513,038.84 416.54 0.20 0.20 0.09 -0.01 -0.01 0.00

28-Jul-06 destroyed - Replaced with 994 in 2012

994 6-Aug-12 7,147,353.72 513,040.01 416.13 0.00 0.00 0.00 0.00 0.00 0.00

11-Sep-14 7147353.85 513040.053 416.007 0.13 0.13 0.06 -0.12 -0.12 -0.06

1824 11-Aug-11 7,147,343.24 513,082.29 415.91 0.00 0.00 0.00 0.00 0.00 0.00

6-Aug-12 7,147,343.34 513,082.32 415.86 0.10 0.10 0.11 -0.05 -0.05 -0.05

11-Sep-14 7147343.39 513082.351 415.723 0.16 0.06 0.03 -0.19 -0.14 -0.07

187 11-Sep-14 7147292.215 513274.665 404.58
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Avg. Max. Min. Avg. Max. Min. Avg. Max. Min.

Summer 78 to Winter 79 1.2 2.0 0.5 5.43 9.63 3.17 7.16 10.27 4.05

Summer 79 to Winter 80 0.2 0.3 0.1 4.86 5.33 4.42 5.38 5.49 5.27

July 80 To Aug 81 1.5 1.6 1.3 16.87 18.81 14.87

Aug 81 to June 82 0.1 0.2 0.0 17.26 23.90 0.27

June 82 to June 83 0.9 2.0 0.2 20.27 33.51 0.60

June 83 to Sept 83 1.1 3.6 0.1 18.92 29.00 0.35

Sept 83 to June 84 0.1 0.2 0.1 14.47 33.13 0.32

June 84 to June 85 0.4 0.5 0.3 12.81 22.90 0.11

June 85 to July 86 0.1 0.1 0.0 10.59 18.93 0.38

July 86 to 1999

1999 to 2001

2001 to 2003

Aug 2003 to July 2004 0.04 0.11 0.00 0.21 0.63 0.02 0.11 0.17 0.03

July 2004 to Sept 2004 0.16 0.23 0.06 0.16 0.56 0.03 0.09 0.26 0.08

Sept 2004 to Sept 2005 0.07 0.12 0.03 0.18 0.53 0.00 0.13 0.18 0.05

Sept 2005 to July 2006 0.05 0.18 0.03 0.13 0.43 0.00 0.09 0.13 0.04

July 2006 to July 2008 0.03 0.05 0.02 0.10 0.31 0.00 0.07 0.10 0.03

July 2008 to July 2010 0.03 0.10 0.01 0.06 0.21 0.00 0.05 0.07 0.14

July 2010 to Sept 2010 0.16 0.22 0.08 0.33 1.10 0.13 0.22 0.27 0.02

Sept 2010 to Aug 2011 0.03 0.06 0.01 0.07 0.24 0.00 0.03 0.05 0.04

Aug 2011 to Aug 2012 0.03 0.05 0.02 0.08 0.25 0.02 0.06 0.07 0.00

Aug 2012 to Sept 2014 0.04 0.10 0.01 0.04 0.19 0.01 0.03 0.06 0.01

Sept 2014 to Sept 2015 0.04 0.07 0.01

Note: Monitoring Points vary throughout the years, as some were replaced, new ones were added, etc.

-no survey between 1986 and 1999, or in 2013

-blank cells are a result of no available data

-values in red indicate that data was not available and was calculated based on reported survey data

WOLVERINE TAILINGS PILE - NORTH LOBE - SUMMARY OF HISTORICAL MOVEMENT DATA

Monitoring Period

Annual Horizontal Movement Rates (m/year)

Upper Mid Lower



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

21-Aug-03 7148233.01 513412.67 609.08

28-Jul-04 7148233.01 513412.69 609.02 0.03 0.03 0.03 -0.06 -0.06 -0.06

23-Sep-04 7148233.02 513412.68 609.00 0.02 0.02 0.10 -0.08 -0.03 -0.16

17-Sep-05 7148233.03 513412.71 608.96 0.05 0.03 0.03 -0.12 -0.04 -0.04

28-Jul-06 7148233.06 513412.70 609.00 0.06 0.03 0.04 -0.08 0.04 0.05

9-Jul-08 7148233.04 513412.75 608.94 0.08 0.05 0.02 -0.14 -0.06 -0.03

20-Jul-10 7148233.04 513412.71 608.90 0.06 0.03 0.02 -0.18 -0.04 -0.02

25-Sep-10 7148233.05 513412.74 608.87 0.08 0.02 0.12 -0.21 -0.02 -0.12

11-Aug-11 7148233.04 513412.75 608.85 0.09 0.02 0.02 -0.23 -0.02 -0.03

6-Aug-12 7148233.06 513412.77 608.79 0.12 0.04 0.04 -0.29 -0.06 -0.06

13-Sep-14 7148233.05 513412.78 608.72 0.13 0.01 0.01

17-Sep-15 7148233.08 513412.79 608.70 0.16 0.03 0.03

Summer 1978 1.98

Winter 1978/79 0.49

Summer 1979 0.34

Winter1979/80 0.15

Summer 1980 0.52 -0.18

Winter 1980/81 0.37 -0.06

1-Aug-81 1.40 0.26

1-Jun-82 0.03 -0.09

1-Jun-83 34896.48 32986.79 576.60 1.10 -0.10

1-Sep-83 114491.70 108227.57 576.62 3.63 0.05

1-Jun-84 0.08 -0.20

1-Jun-85 0.47 0.09

1-Jul-86 108226.26 1891.24 576.45 0.06 -0.11

21-Aug-03 7148341.45 513483.53 575.11

28-Jul-04 7148341.48 513483.55 575.10 0.04 0.04 0.04 -0.01 -0.01 -0.01

23-Sep-04 7148341.49 513483.55 575.08 0.05 0.02 0.10 -0.03 -0.01 -0.10

17-Sep-05 7148341.47 513483.57 575.01 0.04 0.04 0.04 -0.10 -0.07 -0.07

28-Jul-06 7148341.50 513483.58 575.07 0.07 0.04 0.04 -0.04 0.06 0.07

9-Jul-08 7148341.50 513483.61 575.02 0.10 0.04 0.02 -0.09 -0.05 -0.03

20-Jul-10 7148341.49 513483.62 575.01 0.10 0.02 0.01 -0.10 -0.01 -0.01

25-Sep-10 7148341.49 513483.66 574.97 0.14 0.04 0.19 -0.14 -0.04 -0.20

11-Aug-11 7148341.50 513483.66 574.96 0.14 0.01 0.01 -0.15 -0.01 -0.01

6-Aug-12 7148341.53 513483.69 574.91 0.18 0.04 0.04 -0.20 -0.05 -0.05

13-Sep-14 7148341.52 513483.72 574.91 0.22 0.04 0.02

17-Sep-15 7148341.56 513483.73 574.83 0.26 0.04 0.04

Summer 1980 0.12 -0.06

Winter 1980/81 0.37 -0.12

1-Aug-81 1.34 0.00

1-Jun-82 0.03 -0.02

1-Jun-83 34844.15 33051.39 554.41 1.98 -0.07

1-Sep-83 34963.13 33046.48 554.36 0.14 -0.18

1-Jun-84 0.12 -0.05

1-Jun-85 0.43 -0.02

1-Jul-86 114320.91 108441.53 554.27 0.02 -0.07

21-Aug-03 7148290.05 513549.41 552.78

1483

26

80-2

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - UPPER SLOPE

Horizontal Movement Vertical MovementUTM Coordinates

DateMonitor ID



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - UPPER SLOPE

Horizontal Movement Vertical MovementUTM Coordinates

DateMonitor ID

28-Jul-04 7148290.09 513549.50 552.65 0.09 0.09 0.10 -0.13 -0.13 -0.14

23-Sep-04 7148290.08 513549.48 552.63 0.08 0.01 0.09 -0.15 -0.02 -0.12

17-Sep-05 7148290.08 513549.57 552.50 0.16 0.09 0.09 -0.28 -0.14 -0.14

28-Jul-06 7148290.09 513549.60 552.54 0.20 0.03 0.04 -0.24 0.05 0.05

9-Jul-08 7148290.08 513549.69 552.45 0.28 0.09 0.05 -0.33 -0.10 -0.05

20-Jul-10 7148290.09 513549.75 552.37 0.34 0.06 0.03 -0.41 -0.08 -0.04

25-Sep-10 7148290.08 513549.78 552.33 0.37 0.03 0.16 -0.45 -0.03 -0.19

11-Aug-11 7148290.09 513549.83 552.28 0.42 0.05 0.05 -0.50 -0.05 -0.06

6-Aug-12 7148290.08 513549.88 552.23 0.47 0.06 0.06 -0.55 -0.05 -0.05

13-Sep-14 7148290.07 513550.02 552.14 0.61 0.14 0.07

17-Sep-15 7148290.11 513549.99 552.07 0.66 0.04 0.04

Summer 1978 1.74

Winter 1978/79 0.49

Summer 1979 0.34

Winter1979/80 0.12

Summer 1980 0.40 -0.09

Winter 1980/81 0.15

1-Aug-81 1.49 0.16

1-Jun-82 0.09 -0.13

1-Jun-83 44038.60 33044.73 559.81 0.19 -0.11

1-Sep-83 34894.54 33044.79 560.05 0.28 0.83

1-Jun-84 0.05 -0.43

1-Jun-85 0.26 -0.03

1-Jul-86 114482.69 108413.54 559.59 0.12 -0.12

21-Aug-03 7148339.30 513540.50 557.82

28-Jul-04 7148339.32 513540.52 557.75 0.03 0.03 0.03 -0.07 -0.07 -0.08

23-Sep-04 7148339.32 513540.49 557.74 0.02 0.02 0.15 -0.08 -0.01 -0.06

17-Sep-05 7148339.34 513540.56 557.65 0.07 0.07 0.07 -0.18 -0.10 -0.10

28-Jul-06 7148339.33 513540.54 557.71 0.05 0.02 0.03 -0.11 0.06 0.07

9-Jul-08 7148339.35 513540.59 557.67 0.10 0.05 0.03 -0.15 -0.04 -0.02

20-Jul-10 7148339.36 513540.57 557.61 0.09 0.03 0.02 -0.21 -0.06 -0.03

25-Sep-10 7148339.35 513540.60 557.60 0.11 0.04 0.19 -0.22 -0.01 -0.04

11-Aug-11 7148339.37 513540.61 557.59 0.12 0.02 0.02 -0.23 -0.01 -0.01

6-Aug-12 7148339.37 513540.63 557.56 0.15 0.02 0.02 -0.26 -0.04 -0.04

13-Sep-14 7148339.34 513540.67 557.53 0.20 0.05 0.02

17-Sep-15 7148339.40 513540.63 557.51 0.27 0.07 0.07

Summer 1980 0.15 -0.27

Winter 1980/81 0.37 -0.09

1-Aug-81 1.65 -0.10

1-Jun-82 0.18 -0.16

1-Jun-83 34963.16 33046.42 558.68 0.23 -0.20

1-Sep-83 34963.13 33046.48 558.70 0.23 0.04

1-Jun-84 0.21 -0.19

1-Jun-85 0.26 -0.05

1-Jul-86 114707.93 108419.85 558.17 0.06 -0.34

21-Aug-03 7148407.98 513543.04 555.71

28-Jul-04 7148408.01 513543.07 555.61 0.04 0.04 0.05 -0.10 -0.10 -0.10

26-A

80-1



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - UPPER SLOPE

Horizontal Movement Vertical MovementUTM Coordinates

DateMonitor ID

23-Sep-04 7148408.03 513543.06 555.61 0.06 0.03 0.16 -0.10 0.00 0.00

17-Sep-05 7148408.01 513543.12 555.49 0.09 0.06 0.06 -0.22 -0.12 -0.13

28-Jul-06 7148408.02 513543.14 555.55 0.11 0.03 0.03 -0.16 0.06 0.07

9-Jul-08 7148408.04 513543.21 555.48 0.18 0.07 0.04 -0.23 -0.08 -0.04

20-Jul-10 7148408.03 513543.24 555.43 0.21 0.03 0.01 -0.29 -0.05 -0.03

25-Sep-10 7148408.04 513543.27 555.40 0.24 0.03 0.17 -0.31 -0.03 -0.15

11-Aug-11 7148408.05 513543.29 555.37 0.26 0.02 0.02 -0.34 -0.03 -0.03

6-Aug-12 7148408.07 513543.32 555.33 0.29 0.04 0.04 -0.38 -0.04 -0.04

13-Sep-14 7148408.06 513543.40 555.26 0.37 0.08 0.04

17-Sep-15 7148408.10 513543.37 555.25 0.41 0.05 0.05

21-Aug-03 7148488.36 513563.01 530.33

28-Jul-04 7148488.36 513563.01 530.29 0.01 0.01 0.01 -0.04 -0.04 -0.05

23-Sep-04 7148488.33 513562.99 530.30 0.03 0.03 0.22 -0.03 0.01 0.08

17-Sep-05 7148488.34 513562.87 530.24 0.14 0.12 0.12 -0.09 -0.06 -0.06

28-Jul-06 7148488.37 513563.02 530.34 0.02 0.16 0.18 0.01 0.10 0.11

9-Jul-08 7148488.43 513563.07 530.36 0.10 0.07 0.04 0.03 0.02 0.01

20-Jul-10 7148488.36 513562.88 530.38 0.14 0.21 0.10 0.05 0.02 0.01

25-Sep-10 7148488.36 513562.91 530.35 0.11 0.03 0.16 0.02 -0.03 -0.17

11-Aug-11 7148488.37 513562.90 530.35 0.11 0.01 0.01 0.02 0.00 0.00

6-Aug-12 7148488.39 513562.91 530.33 0.11 0.02 0.02 0.00 -0.02 -0.02

13-Sep-14 7148488.48 513563.10 530.31 0.12 0.01 0.01

17-Sep-15 7148488.51 513563.09 530.32 0.15 0.03 0.03

21-Aug-03 7148526.59 513528.92 529.06

28-Jul-04 7148526.62 513528.97 529.05 0.06 0.06 0.06 -0.01 -0.01 -0.01

23-Sep-04 7148526.65 513528.95 529.07 0.06 0.03 0.20 0.01 0.01 0.08

17-Sep-05 7148526.65 513529.00 528.97 0.10 0.05 0.05 -0.09 -0.10 -0.10

28-Jul-06 7148526.67 513529.02 529.06 0.13 0.03 0.03 0.00 0.09 0.11

9-Jul-08 7148526.69 513529.07 529.04 0.18 0.06 0.03 -0.02 -0.01 -0.01

20-Jul-10 7148526.71 513529.10 529.06 0.22 0.03 0.02 0.00 0.01 0.01

25-Sep-10 7148526.72 513529.11 529.03 0.23 0.01 0.08 -0.03 -0.02 -0.14

11-Aug-11 7148526.71 513529.13 529.01 0.24 0.02 0.02 -0.05 -0.02 -0.02

6-Aug-12 7148526.73 513529.16 529.00 0.28 0.04 0.04 -0.06 -0.02 -0.02

13-Sep-14 7148526.80 513529.19 529.00 0.36 0.08 0.04

17-Sep-15 7148526.79 513529.19 528.98 0.36 0.01 0.01

1495

BH-14 (T7)



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Summer 1980 0.18 -0.21

Winter 1980/81 0.18 -0.18

1-Aug-81

1-Jun-82 0.27 -0.26

1-Jun-83 34753.40 33178.76 508.15 0.60 -0.19

1-Sep-83 34753.39 33178.86 508.13 0.35 -0.07

1-Jun-84 0.32 -0.16

1-Jun-85 0.11 -0.12

1-Jul-86 34753.44 33179.58 507.62 0.38 -0.27

21-Aug-03 7148201.56 513688.82 501.73 0.75 -0.28

28-Jul-04 7148201.69 513689.40 501.49 0.59 0.59 0.63 -0.24 -0.24 -0.26

23-Sep-04 7148201.73 513689.47 501.42 0.67 0.09 0.56 -0.31 -0.07 -0.47

17-Sep-05 7148201.81 513689.99 501.18 1.19 0.52 0.53 -0.55 -0.24 -0.24

28-Jul-06 7148201.90 513690.35 501.14 1.56 0.37 0.43 -0.59 -0.04 -0.05

9-Jul-08 7148202.02 513690.93 500.95 2.16 0.60 0.31 -0.78 -0.19 -0.10

20-Jul-10 7148202.11 513691.36 500.78 2.59 0.43 0.21 -0.95 -0.17 -0.08

25-Sep-10 7148202.14 513691.44 500.75 2.68 0.09 0.48 -0.98 -0.04 -0.21

11-Aug-11 7148202.18 513691.65 500.66 2.89 0.21 0.24 -1.08 -0.09 -0.10

6-Aug-12 7148202.24 513691.89 500.56 3.14 0.25 0.25 -1.18 -0.10 -0.10

1-Sep-14 7148202.34 513692.28 500.39 3.54 0.40 0.19 -1.35 -0.17 -0.08

1-Aug-81

1-Jun-82

1-Jun-83 34798.80 33203.08 0.25 9.95 -9.81

1-Sep-83 34799.03 33204.16 492.48 3.79 -3.71

1-Jun-84 2.55 -2.86

1-Jun-85 1.78 -1.91

1-Jul-86 34800.57 33208.95 487.15 2.48 -1.35

21-Aug-03 7148249.32 513718.34 481.19 0.91 -0.30

28-Jul-04 7148249.41 513718.73 481.10 0.40 0.40 0.43 -0.09 -0.09 -0.10

23-Sep-04 7148249.42 513718.77 481.07 0.44 0.04 0.28 -0.12 -0.02 -0.16

17-Sep-05 7148249. 90 513719.16 480.92 0.84 0.39 0.40 -0.27 -0.16 -0.16

28-Jul-06 7148249.55 513719.41 480.96 1.09 0.26 0.30 -0.23 0.04 0.05

9-Jul-08 7148249.63 513719.85 480.86 1.54 0.45 0.23 -0.33 -0.10 -0.05

20-Jul-10 7148249.68 513720.15 480.77 1.85 0.31 0.15 -0.42 -0.08 0.00

25-Sep-10 7148249.67 513720.21 480.72 1.91 0.06 0.33 -0.47 -0.05 -0.29

11-Aug-11 7148249.71 513720.37 480.69 2.07 0.16 0.18 -0.50 -0.03 0.00

6-Aug-12 7148249.75 513720.53 480.62 2.23 0.16 0.17 -0.57 -0.07 -0.07

1-Sep-14 7148249.78 513720.80 480.55 2.51 0.27 0.13 -0.64 -0.07 -0.03

21-Aug-03 7148346.05 513666.41 488.88

28-Jul-04 7148346.06 513666.43 488.84 0.02 0.02 0.02 -0.04 -0.04 -0.04

23-Sep-04 7148346.06 513666.41 488.82 0.01 0.14 0.14 -0.06 -0.01 -0.09

17-Sep-05 7148346.06 513666.46 488.72 0.05 0.05 0.05 -0.16 -0.10 -0.10

28-Jul-06 7148346.08 513666.47 488.82 0.06 0.02 0.02 -0.06 0.09 0.11

9-Jul-08 7148346.05 513666.51 488.82 0.10 0.05 0.03 -0.06 0.00 0.00

20-Jul-10 7148346.05 513666.52 488.78 0.10 0.01 0.00 -0.10 -0.04 -0.02

25-Sep-10 7148346.05 513666.54 488.75 0.13 0.02 0.13 -0.13 -0.03 -0.15

11-Aug-11 7148346.06 513666.56 488.72 0.15 0.02 0.03 -0.16 -0.03 -0.04

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

80-4

80-5
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Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

6-Aug-12 7148346.05 513666.58 488.69 0.17 0.02 0.02 -0.19 -0.03 -0.03

1-Sep-14 7148346.06 513666.61 488.64 0.20 0.03 0.01 -0.24 -0.05 -0.02

Summer 1978 9.63

Winter 1978/79 3.72

Summer 1979 4.72

Winter1979/80 4.42

Summer 1980 8.02 -5.43

Winter 1980/81 8.81 -5.49

1-Aug-81 14.97 -6.01

1-Jun-82 16.06 -8.09

1-Jun-83 34965.69 33174.65 498.50 15.32 -5.12

1-Sep-83 34965.10 33177.47 497.58 9.93 -3.16

1-Jun-84 5.68 -1.73

1-Jun-85 4.30 -1.15

1-Jul-86 34963.03 33190.96 493.48 5.22 -1.69

21-Aug-03 7148408.73 513701.26 483.95 1.31 -0.60

28-Jul-04 7148498.75 513701.33 483.92 0.06 0.06 0.07 -0.03 -0.03 -0.03

23-Sep-04 7148408.75 513701.31 483.91 0.05 0.02 0.13 -0.04 -0.01 -0.07

17-Sep-05 7148408.75 513701.34 483.87 0.08 0.04 0.04 -0.08 -0.03 -0.03

28-Jul-06 7148408.77 513701.35 483.89 0.09 0.02 0.03 -0.06 0.02 0.02

9-Jul-08 7148408.75 513701.39 483.87 0.13 0.05 0.02 -0.08 -0.02 -0.01

20-Jul-10 7148408.75 513701.40 483.84 0.14 0.02 0.01 -0.12 -0.04 -0.02

25-Sep-10 7148498.75 513701.44 483.80 0.18 0.04 0.21 -0.15 -0.03 -0.19

11-Aug-11 7148408.74 513701.46 483.77 0.19 0.01 0.02 -0.18 -0.03 -0.03

6-Aug-12 7148408.76 513701.49 483.75 0.23 0.04 0.04 -0.20 -0.02 -0.02

1-Sep-14 7148408.75 513701.53 483.70 0.27 0.04 0.02 -0.25 -0.05 -0.02

Summer 1978 6.58

Winter 1978/79 3.17

Summer 1979 5.00

Winter1979/80 4.88

Summer 1980 8.84

Winter 1980/81

1-Aug-81 18.81 -6.43

1-Jun-82 22.01 -9.18

1-Jun-83 34963.81 33265.81 469.27 27.01 -13.10

1-Sep-83 34963.46 33271.80 466.08 20.32 -11.05

1-Jun-84

1-Jun-85 20.99 -9.60

1-Jul-86 34958.25 33299.25 452.03 6.98 -4.46

21-Aug-03 7148400.26 513815.95 439.87 2.00 -0.62

28-Jul-04 7148400.25 513816.10 439.75 0.15 0.15 0.16 -0.12 -0.12 -0.12

23-Sep-04 7148400.25 513816.08 439.72 0.13 0.02 0.12 -0.15 -0.04 -0.24

17-Sep-05 7148400.24 513816.21 439.67 0.26 0.13 0.13 -0.20 -0.04 -0.05

28-Jul-06 7148400.25 513816.27 439.70 0.32 0.06 0.07 -0.17 0.02 0.03

9-Jul-08 7148400.20 513816.38 439.64 0.43 0.12 0.06 -0.23 -0.06 -0.03

20-Jul-10 7148400.19 513816.43 439.58 0.48 0.06 0.03 -0.29 -0.07 -0.03

25-Sep-10 7148400.17 513816.46 439.53 0.52 0.04 0.20 -0.34 -0.04 -0.23

650-1

650-2



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

11-Aug-11 7148400.18 513816.49 439.54 0.54 0.02 0.03 -0.33 0.00 0.00

6-Aug-12 7148400.18 513816.52 439.47 0.57 0.03 0.03 -0.40 -0.07 -0.07

1-Sep-14 7148400.20 513816.58 439.43 0.63 0.06 0.03 -0.44 -0.04 -0.02

Summer 1978 5.76

Winter 1978/79 3.51

Summer 1979 4.51

Winter1979/80 4.57

Summer 1980 7.77 -3.90

Winter 1980/81 9.33 -3.51

1-Aug-81 14.87 -4.51

1-Jun-82

1-Jun-83 34858.10 33235.31 482.50 16.76 -12.10

1-Sep-83 34857.30 33242.30 480.43 24.22 -7.15

1-Jun-84 27.88 -10.38

1-Jun-85 19.89 -7.53

1-Jul-86 34853.42 33291.98 473.05 16.73 5.61

21-Aug-03 7148298.59 513822.46 448.09 3.75 -1.33

28-Jul-04 7148298.61 513822.64 448.01 0.19 0.19 0.20 -0.08 -0.08 -0.09

23-Sep-04 7148298.61 513822.64 448.00 0.19 0.00 0.03 -0.09 0.00 -0.03

17-Sep-05 7148298.64 513822.81 447.93 0.35 0.17 0.17 -0.16 -0.07 -0.08

28-Jul-06 7148298.65 513822.90 447.93 0.45 0.10 0.11 -0.16 0.00 0.00

9-Jul-08 7148298.68 513823.08 447.87 0.62 0.17 0.09 -0.22 -0.06 -0.03

20-Jul-10 7148298.70 513823.18 447.83 0.73 0.11 0.05 -0.26 -0.05 -0.02

25-Sep-10 7148298.69 513823.22 447.79 0.77 0.05 0.26 -0.30 -0.03 -0.19

11-Aug-11 7148298.70 513823.27 447.77 0.82 0.05 0.05 -0.32 -0.02 -0.03

6-Aug-12 7148298.72 513823.33 447.74 0.88 0.06 0.06 -0.35 -0.03 -0.03

1-Sep-14 7148298.75 513823.40 447.66 0.96 0.08 0.04 -0.43 -0.08 -0.04

Summer 1978 7.04

Winter 1978/79 3.54

Summer 1979 5.06

Winter1979/80 5.33

Summer 1980 8.99 -3.14

Winter 1980/81 11.25 -3.63

1-Aug-81 17.47 -5.22

1-Jun-82 20.09 -8.28

1-Jun-83 34851.01 33281.49 466.74 28.03 -11.45

1-Sep-83 34851.17 33289.85 464.14 29.00 -8.96

21-Aug-03 7148300.52 513873.67 428.71 3.80 -1.52

28-Jul-04 7148300.53 513873.83 428.58 0.16 0.16 0.17 -0.13 -0.13 -0.14

23-Sep-04 7148300.54 513873.85 428.58 0.17 0.01 0.09 -0.13 -0.01 -0.04

17-Sep-05 7148300.52 513873.98 428.51 0.31 0.14 0.14 -0.20 -0.06 -0.07

28-Jul-06 7148300.52 513874.08 428.52 0.41 0.10 0.12 -0.19 0.01 0.01

9-Jul-08 7148300.50 513874.23 428.47 0.56 0.15 0.08 -0.25 -0.06 -0.03

20-Jul-10 7148300.49 513874.35 428.42 0.68 0.12 0.06 -0.29 -0.04 -0.02

25-Sep-10 7148300.48 513874.39 428.38 0.72 0.04 0.23 -0.33 -0.04 -0.23

11-Aug-11 7148300.48 513874.44 428.37 0.77 0.05 0.05 -0.34 -0.01 -0.01

6-Aug-12 7148300.48 513874.50 428.35 0.83 0.06 0.06 -0.36 -0.02 -0.02

350-2A

350-1A



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

1-Sep-14 7148300.49 513874.54 428.32 0.87 0.04 0.02 -0.39 -0.03 -0.01

Summer 1978 8.72

Winter 1978/79 3.54

Summer 1979 5.27

Winter1979/80 4.88

Summer 1980 9.02 -4.69

Winter 1980/81 9.17 -5.55

1-Aug-81 14.90 -8.00

1-Jun-82 16.89 -10.00

1-Jun-83 34903.21 33175.10 495.09 17.42 -7.47

1-Sep-83 34902.92 33179.53 493.64 15.30 -4.99

1-Jun-84 10.16 -4.69

1-Jun-85 10.38 -2.35

1-Jul-86 34899.51 33209.80 482.22 12.73 -5.66

21-Aug-03 7148343.22 513725.53 474.09 2.29 -0.79

28-Jul-04 7148343.24 513725.54 474.02 0.02 0.02 0.02 -0.07 -0.07 -0.07

23-Sep-04 7148343.24 513725.53 474.01 0.01 0.01 0.09 -0.08 -0.01 -0.06

17-Sep-05 7148343.24 513725.55 473.95 0.03 0.02 0.02 -0.14 -0.06 -0.06

28-Jul-06 7148343.24 513725.56 474.10 0.04 0.02 0.02 0.01 0.14 0.16

9-Jul-08 7148343.25 513725.57 474.08 0.05 0.01 0.01 -0.01 -0.01 -0.01

20-Jul-10 7148343.23 513725.56 474.10 0.04 0.02 0.01 0.01 0.01 0.01

25-Sep-10 7148343.22 513725.59 474.05 0.06 0.03 0.14 -0.04 -0.04 -0.23

11-Aug-11 7148343.22 513725.59 474.08 0.07 0.00 0.00 -0.01 0.02 0.03

6-Aug-12 7148343.24 513725.62 474.04 0.11 0.04 0.04 -0.05 -0.04 -0.04

1-Sep-14 7148343.22 513725.62 474.02 0.13 0.02 0.01 -0.07 -0.02 -0.01

Summer 1978 6.58

Winter 1978/79 3.35

Summer 1979 4.69

Winter1979/80 5.03

Summer 1980 9.36 -2.62

Winter 1980/81 10.82 -3.08

1-Aug-81 17.56 -8.00

1-Jun-82

1-Jun-83 34898.77 33259.05 476.33 22.67 -16.63

1-Sep-83 34898.98 33267.35 472.47 28.57 -13.26

1-Jun-84 17.82 -8.93

1-Jun-85 17.86 -7.88

1-Jul-86 34898.04 33316.99 450.90 18.93 -7.05

21-Aug-03 7148344.36 513842.07 438.14 3.49 -1.40

28-Jul-04 7148344.36 513842.27 438.06 0.20 0.20 0.21 -0.08 -0.08 -0.08

23-Sep-04 7148344.37 513842.26 438.05 0.19 0.02 0.10 -0.09 -0.01 -0.08

17-Sep-05 7148344.37 513842.43 438.00 0.36 0.17 0.18 -0.14 -0.05 -0.05

28-Jul-06 7148344.39 513842.53 438.02 0.46 0.10 0.11 -0.12 0.03 0.03

9-Jul-08 7148344.41 513842.70 437.96 0.64 0.18 0.09 -0.18 -0.07 -0.03

20-Jul-10 7148344.40 513842.82 437.91 0.75 0.12 0.06 -0.23 -0.05 -0.02

25-Sep-10 7148344.40 513842.86 437.87 0.79 0.04 0.22 -0.27 -0.04 -0.21

11-Aug-11 7148344.40 513842.91 437.87 0.84 0.05 0.05 -0.27 0.00 0.00

500-1

500-2



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

6-Aug-12 7148344.42 513842.96 437.81 0.89 0.05 0.05 -0.33 -0.06 -0.06

1-Sep-14 7148344.43 513843.03 437.78 0.97 0.07 0.04 -0.36 -0.03 -0.02

21-Aug-03 7148376.83 513868.79 432.49

28-Jul-04 7148376.82 513869.00 432.34 0.21 0.21 0.22 -0.15 -0.15 -0.16

23-Sep-04 7148376.82 513868.99 432.32 0.20 0.01 0.05 -0.17 -0.02 -0.13

17-Sep-05 7148376.85 513869.15 432.27 0.36 0.17 0.17 -0.22 -0.05 -0.05

28-Jul-06 7148376.90 513869.24 432.34 0.45 0.09 0.11 -0.15 0.07 -0.08

9-Jul-08 7148376.96 513869.39 432.28 0.62 0.17 0.09 -0.21 -0.06 -0.03

20-Jul-10 7148376.92 513869.51 432.21 0.72 0.12 0.06 -0.29 -0.07 -0.04

25-Sep-10 7148376.94 513869.71 432.10 0.92 0.20 1.10 -0.39 -0.10 -0.57

11-Aug-11 7148376.96 513869.76 432.10 0.98 0.06 0.06 -0.39 0.00 0.00

6-Aug-12 7148376.96 513869.82 432.04 1.04 0.06 0.06 -0.45 -0.06 -0.06

1-Sep-14 7148377.00 513869.90 431.98 1.13 0.09 0.04 -0.51 -0.06 -0.03

1491



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Summer 1980 10.45 -3.99

Winter 1980/81 11.83 -4.69

1-Aug-81 17.95 -6.99

1-Jun-82 21.64 -11.51

1-Jun-83 34898.72 33309.47 455.41 31.48 -13.09

1-Sep-83 34899.37 33317.81 452.30 28.80 -10.72

1-Jun-84 18.25 -7.54

1-Jun-85 17.05 -7.01

1-Jul-86 34900.08 33363.48 434.62 15.41 -5.19

21-Aug-03 7148344.01 513890.73 422.54 3.38 -1.22

28-Jul-04 7148344.00 513890.89 422.43

23-Sep-04 7148344.01 513890.89 422.40 0.16 0.01 0.04 -0.14 -0.03 -0.21

17-Sep-05 7148344.00 513891.07 422.38 0.34 0.17 0.18 -0.16 -0.02 -0.02

28-Jul-06 7148343.99 513891.16 422.37 0.43 0.09 0.11 -0.17 -0.01 -0.01

9-Jul-08 7148344.00 513891.36 422.35 0.63 0.20 0.10 -0.19 -0.03 -0.01

20-Jul-10 7148343.96 513891.47 422.29 0.74 0.12 0.06 -0.25 -0.06 -0.03

25-Sep-10 7148343.95 513891.51 422.25 0.78 0.04 0.21 -0.29 -0.03 -0.19

11-Aug-11 7148343.95 513891.56 422.24 0.83 0.05 0.05 -0.31 -0.02 -0.02

6-Aug-12 7148343.96 513891.61 422.20 0.88 0.05 0.05 -0.34 -0.04 -0.04

1-Sep-14 7148343.96 513891.70 422.20 0.97 0.09 0.04 -0.34 0.00 0.00

Summer 1978 10.27

Winter 1978/79 4.05

Summer 1979 5.27

Winter1979/80 5.49

Summer 1980 9.54 -3.87

Winter 1980/81 11.92 -3.29

1-Aug-81 18.47 -33.32

1-Jun-82 23.90 -32.90

1-Jun-83 34867.28 33312.68 455.97 33.51 -44.09

1-Sep-83 34867.68 33321.08 452.15 28.97 -13.14

1-Jun-84 33.13 -8.85

1-Jun-85 22.90 -9.92

1-Jul-86 34868.87 33376.02 429.21 16.47 -6.60

21-Aug-03 7148312.23 513899.00 417.39 3.51 -1.44

28-Jul-04 7148312.20 513899.14 417.31 0.14 0.14 0.15 -0.08 -0.08 -0.08

23-Sep-04 7148312.20 513899.14 417.28 0.14 0.01 0.03 -0.12 -0.04 -0.25

17-Sep-05 7148312.19 513899.26 417.28 0.26 0.12 0.12 -0.11 0.00 0.00

28-Jul-06 7148312.16 513899.34 417.29 0.35 0.09 0.10 -0.10 0.01 0.01

9-Jul-08 7148312.15 513899.49 417.25 0.50 0.15 0.08 -0.14 -0.04 -0.02

20-Jul-10 7148312.07 513899.60 417.19 0.62 0.14 0.07 -0.20 -0.06 -0.03

25-Sep-10 7148312.07 513899.64 417.16 0.66 0.04 0.23 -0.23 -0.04 -0.20

11-Aug-11 7148312.06 513899.67 417.15 0.69 0.03 0.03 -0.24 -0.01 -0.01

6-Aug-12 7148312.08 513899.72 417.09 0.73 0.05 0.05 -0.30 -0.06 -0.06

1-Sep-14 7148312.06 513899.80 417.07 0.81 0.08 0.04 -0.32 -0.02 -0.01

21-Aug-03 7148305.23 513928.45 413.70

28-Jul-04 7148305.19 513928.51 413.66 0.08 0.08 0.08 -0.04 -0.04 -0.04

23-Sep-04 7148305.20 513928.50 413.64 0.06 0.01 0.09 -0.06 -0.03 -0.16

Monitor ID Date

UTM Coordinates

80-7

1489

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - LOWER SLOPE

350-3A

Horizontal Movement Vertical Movement



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Monitor ID Date

UTM Coordinates

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - LOWER SLOPE

Horizontal Movement Vertical Movement

17-Sep-05 7148305.15 513928.58 413.62 0.15 0.09 0.09 -0.08 -0.02 -0.02

28-Jul-06 7148305.12 513928.62 413.62 0.20 0.04 0.05 -0.08 0.00 0.00

9-Jul-08 7148305.09 513928.68 413.60 0.27 0.07 0.04 -0.10 -0.02 -0.01

20-Jul-10 7148305.03 513928.67 413.55 0.30 0.06 0.03 -0.15 -0.05 -0.02

25-Sep-10 7148305.03 513928.69 413.52 0.32 0.03 0.14 -0.18 -0.03 -0.19

11-Aug-11 7148305.02 513928.71 413.53 0.33 0.02 0.02 -0.17 0.01 0.01

6-Aug-12 7148305.03 513928.74 413.51 0.36 0.04 0.04 -0.19 -0.02 -0.02

1-Sep-14 7148305.01 513928.75 413.47 0.38 0.02 0.01 -0.23 -0.04 -0.02

28-Jul-04 7148365.73 513942.45 413.19

23-Sep-04 7148365.73 513942.45 413.16 0.01 0.01 0.03 -0.02 -0.02 -0.15

17-Sep-05 7148365.72 513942.59 413.16 0.14 0.14 0.14 -0.03 0.00 -0.01

28-Jul-06 7148365.70 513942.70 413.15 0.24 0.11 0.13 -0.03 -0.01 -0.01

9-Jul-08 7148365.72 513942.85 413.10 0.40 0.16 0.08 -0.09 -0.05 -0.03

20-Jul-10 7148365.71 513942.97 413.05 0.52 0.12 0.06 -0.14 -0.05 -0.03

25-Sep-10 7148365.69 513943.01 413.00 0.56 0.05 0.27 -0.19 -0.05 -0.29

11-Aug-11 7148365.71 513943.03 412.99 0.58 0.02 0.02 -0.19 0.00 0.00

6-Aug-12 7148365.73 513943.10 412.94 0.64 0.07 0.07 -0.25 -0.06 -0.06

1-Sep-14 7148365.71 513943.23 412.87 0.77 0.13 0.06 -0.32 -0.07 -0.03

21-Aug-03 7148354.01 513936.37 414.10

28-Jul-04 7148354.00 513936.52 414.10 0.15 0.15 0.16 0.00 0.00 -0.01

23-Sep-04 7148354.01 513936.52 414.08 0.15 0.01 0.09 -0.02 -0.02 -0.11

17-Sep-05 7148354.02 513936.65 414.05 0.28 0.13 0.14 -0.05 -0.03 -0.03

28-Jul-06 7148354.03 513936.74 414.06 0.37 0.09 0.11 -0.04 0.01 0.02

9-Jul-08 7148354.05 513936.89 414.04 0.52 0.15 0.07 -0.06 -0.02 -0.01

20-Jul-10 7148354.05 513937.00 414.00 0.63 0.11 0.05 -0.10 -0.04 -0.02

25-Sep-10 7148354.04 513937.03 413.97 0.66 0.03 0.19 -0.13 -0.03 -0.17

11-Aug-11 7148354.05 513937.05 413.97 0.68 0.02 0.02 -0.13 0.00 0.00

6-Aug-12 7148354.07 513937.11 413.94 0.75 0.06 0.07 -0.17 -0.03 -0.03

1083 1-Sep-14 7148354.06 513937.18 413.92 0.82 0.07 0.03 -0.19 -0.02 -0.01

NL-2 1-Sep-14 7148354.35 513937.35 413.82

28-Jul-04 7148334.73 513926.88 417.07

23-Sep-04 7148334.73 513926.88 417.05 0.00 0.00 0.03 -0.02 -0.02 -0.13

17-Sep-05 7148334.75 513926.99 417.08 0.10 0.11 0.11 0.01 0.03 0.03

28-Jul-06 7148334.75 513927.08 417.08 0.20 0.09 0.11 0.02 0.01 0.01

9-Jul-08 7148334.74 513927.20 417.08 0.32 0.12 0.06 0.01 0.00 0.00

20-Jul-10 7148334.71 513927.28 417.04 0.40 0.09 0.04 -0.03 -0.04 -0.02

25-Sep-10 7148334.71 513927.33 417.00 0.44 0.05 0.25 -0.07 -0.04 -0.23

11-Aug-11 7148334.72 513927.36 417.00 0.48 0.03 0.04 -0.07 0.00 0.00

6-Aug-12 7148334.73 513927.42 416.98 0.53 0.06 0.06 -0.09 -0.02 -0.02

1-Sep-14 7148334.74 513927.45 416.96 0.56 0.03 0.01 -0.11 -0.02 -0.01

28-Jul-04 7148307.20 513913.00 416.19

23-Sep-04 7148307.19 513912.99 416.16 0.02 0.02 0.13 -0.03 -0.03 -0.20

17-Sep-05 7148307.14 513913.12 416.11 0.13 0.14 0.14 -0.08 -0.05 -0.05

28-Jul-06 7148307.12 513913.19 416.11 0.21 0.08 0.09 -0.08 0.01 0.01

9-Jul-08 7148307.10 513913.33 416.07 0.34 0.13 0.07 -0.13 -0.05 -0.02

20-Jul-10 7148307.00 513913.43 415.98 0.47 0.14 0.07 -0.21 -0.08 -0.04

25-Sep-10 7148307.01 513913.47 415.94 0.50 0.04 0.21 -0.25 -0.05 -0.25

NL-4

1083 (NL-2)

NL-1

NL-3



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Monitor ID Date

UTM Coordinates

WOLVERINE TAILINGS PILE SURVEY DATA - NORTH LOBE - LOWER SLOPE

Horizontal Movement Vertical Movement

11-Aug-11 7148306.99 513913.50 415.92 0.54 0.04 0.04 -0.27 -0.01 -0.01

6-Aug-12 7148307.00 513913.56 415.89 0.59 0.06 0.06 -0.30 -0.03 -0.03

1-Sep-14 7148306.98 513913.60 415.86 0.64 0.05 0.02 -0.33 -0.03 -0.01

28-Jul-04 7148275.21 513896.96 415.46

23-Sep-04 7148275.17 513896.96 415.42 0.04 0.04 0.26 -0.04 -0.04 -0.26

17-Sep-05 7148275.16 513897.05 415.39 0.10 0.08 0.08 -0.07 -0.03 -0.03

28-Jul-06 7148275.14 513897.10 415.41 0.16 0.06 0.07 -0.04 0.03 0.03

9-Jul-08 7148275.11 513897.19 415.40 0.26 0.09 0.05 -0.06 -0.02 -0.01

20-Jul-10 7148275.05 513897.28 415.33 0.36 0.10 0.05 -0.12 -0.06 -0.03

25-Sep-10 7148275.03 513897.32 415.27 0.41 0.05 0.25 -0.19 -0.06 -0.34

11-Aug-11 7148275.01 513897.34 415.27 0.43 0.02 0.03 -0.19 0.00 0.00

6-Aug-12 7148275.02 513897.39 415.23 0.47 0.05 0.05 -0.23 -0.04 -0.04

1-Sep-14 7148275.00 513897.41 415.18 0.50 0.03 0.01 -0.28 -0.05 -0.02

NL-5



Avg. Max. Min. Avg. Max. Min. Avg. Max. Min.

Summer 78 to Winter 79 0.21 0.21 0.21 1.44 1.68 1.10 1.45 2.10 0.49

Summer 79 to Winter 80 0.20 0.40 0.00 2.20 2.32 1.92 1.43 1.65 1.22

July 80 to Aug 81 0.76 0.76 0.76 3.77 4.05 3.44 2.37 3.41 1.31

Aug 81 to June 82 0.27 0.27 0.27 3.36 3.78 2.77 1.63 2.71 0.64

June 82 to June 83 0.27 0.27 0.27 4.30 5.00 3.31 1.69 3.18 0.83

June 83 to Sept 83 5.57 6.56 4.36 2.62 4.30 1.12

Sept 83 to June 84 5.65 5.85 5.46 1.55 2.05 1.05

June 84 to June 85 5.20 6.12 3.58 1.57 2.21 0.92

June 85 to July 86 5.93 6.55 4.87 2.62 2.62 2.62

1986 to 1999

1999 to 2001

2001 to 2003

Aug 2003 to July 2004 0.15 0.24 0.07 0.87 1.02 0.43 0.46 0.76 0.07

July 2004 to Sept 2004 0.17 0.19 0.14 0.70 0.89 0.18 0.72 1.38 0.20

Sept 2004 to Sept 2005 0.13 0.18 0.09 0.76 0.93 0.35 0.45 0.66 0.05

Sept 2005 to July 2006 0.10 0.18 0.02 0.59 0.81 0.04 0.35 0.57 0.03

July 2006 to July 2008 0.07 0.09 0.05 0.45 0.62 0.03 0.28 0.44 0.02

July 2008 to July 2010 0.04 0.06 0.03 0.36 0.52 0.02 0.23 0.36 0.00

July 2010 to Sept 2010 0.11 0.12 0.10 0.53 0.71 0.11 0.36 0.52 0.05

Sept 2010 to Aug 2011 0.05 0.05 0.04 0.42 1.11 0.02 0.24 0.38 0.01

Aug 2011 to Aug 2012 0.04 0.05 0.04 0.30 0.45 0.02 0.20 0.32 0.01

Aug 2012 to Sept 2014 0.04 0.10 0.01 0.25 0.37 0.03 0.16 0.25 0.01

Sept 2015 to Sept 2015 0.04 0.07 0.01

Note: Monitoring Points vary throughout the years, as some were replaced, new ones were added, etc.

-no survey between 1986 and 1999, or in 2013

-blank cells are a result of no available data

-values in red indicate that data was not available and was calculated based on reported survey data

WOLVERINE TAILINGS PILE - SOUTH LOBE - SUMMARY OF HISTORICAL MOVEMENT DATA

Annual Horizontal Movement Rates (m/year)

LowerMidUpperMonitoring Period



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

21-Aug-03 7148053.74 513,409.91 610.07

28-Jul-04 7148053.72 513409.97 609.98 0.06 0.06 0.07 -0.09 -0.09 -0.09

23-Sep-04 7148053.73 513409.95 609.98 0.04 0.02 0.14 -0.09 0.00 -0.01

17-Sep-05 7148053.69 513410.03 609.80 0.12 0.08 0.09 -0.27 -0.18 -0.19

28-Jul-06 7148053.68 513410.04 609.79 0.14 0.02 0.02 -0.28 -0.01 -0.01

9-Jul-08 7148053.66 513410.14 609.70 0.24 0.10 0.05 -0.38 -0.09 -0.05

20-Jul-10 7148053.64 513410.20 609.61 0.31 0.07 0.03 -0.46 -0.08 -0.04

25-Sep-10 7148053.62 513410.21 609.59 0.32 0.02 0.10 -0.48 -0.02 -0.14

11-Aug-11 7148053.61 513410.24 609.53 0.36 0.04 0.04 -0.54 -0.06 -0.07

6-Aug-12 7148053.61 513410.28 609.47 0.39 0.04 0.04 -0.60 -0.06 -0.06

1-Sep-14 7148053.59 513410.32 609.35 0.44 0.05 0.02 -0.72 -0.12 -0.06

Summer 1978 0.21

Winter 1978/79 0.21

Summer 1979 0.40

Winter1979/80 0.00

Summer 1980 0.27 -0.30

Winter 1980/81 0.15 -0.18

1-Aug-81 0.76 -0.04

1-Jun-82 0.27 -0.35

1-Jun-83 34589.37 33018.81 557.04

1-Sep-83 34589.26 33019.49 556.58 0.53 -1.17

21-Aug-03 7148033.83 513525.34 549.69

28-Jul-04 7148033.87 513525.57 549.55 0.23 0.23 0.24 -0.14 -0.14 -0.15

23-Sep-04 7148033.90 513525.56 549.55 0.23 0.03 0.19 -0.14 0.01 0.04

17-Sep-05 7148033.91 513525.74 549.37 0.41 0.18 0.18 -0.33 -0.19 -0.19

28-Jul-06 7148033.92 513525.89 549.37 0.56 0.15 0.18 -0.32 0.00 0.00

9-Jul-08 7148033.94 513526.07 549.28 0.73 0.17 0.09 -0.41 -0.09 -0.05

20-Jul-10 7148033.97 513526.17 549.24 0.84 0.11 0.06 -0.46 -0.04 -0.02

25-Sep-10 7148033.95 513526.17 549.22 0.84 0.02 0.12 -0.47 -0.02 -0.10

11-Aug-11 7148033.96 513526.22 549.17 0.89 0.05 0.05 -0.52 -0.04 -0.05

6-Aug-12 7148033.98 513526.27 549.11 0.94 0.05 0.05 -0.58 -0.06 -0.06

1-Sep-14 7148033.97 513526.32 549.12 0.99 0.05 0.02 -0.57 0.01 0.01

24

WOLVERINE TAILINGS PILE SURVEY DATA - SOUTH LOBE - UPPER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

1492



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

21-Aug-03 7148017.97 513617.95 516.26

28-Jul-04 7148017.98 513618.35 516.10 0.40 0.40 0.43 -0.16 -0.16 -0.17

23-Sep-04 7148017.99 513618.38 516.10 0.43 0.03 0.18 -0.16 -0.01 -0.06

17-Sep-05 7148018.02 513618.72 516.02 0.77 0.34 0.35 -0.24 -0.08 -0.08

28-Jul-06 7148018.00 513618.94 515.98 0.99 0.22 0.26 -0.28 -0.04 -0.04

9-Jul-08 7148018.01 513619.24 515.89 1.29 0.30 0.15 -0.37 -0.10 -0.05

20-Jul-10 7148018.02 513619.42 515.83 1.47 0.18 0.09 -0.43 -0.05 -0.03

25-Sep-10 7148018.01 513619.44 515.80 1.49 0.03 0.14 -0.46 -0.03 -0.17

11-Aug-11 7148018.00 513619.52 515.78 1.57 0.08 0.09 -0.48 -0.02 -0.03

6-Aug-12 7148018.02 513619.58 515.73 1.63 0.06 0.06 -0.53 -0.05 -0.05

1-Sep-14 7148018.00 513619.67 515.75 1.72 0.09 0.04 -0.51 0.02 0.01

21-Aug-03 7148017.91 513702.37 480.46

28-Jul-04 7148018.00 513703.32 480.19 0.95 0.95 1.02 -0.27 -0.27 -0.29

23-Sep-04 7148018.02 513703.46 480.10 1.09 0.14 0.89 -0.36 -0.09 -0.56

17-Sep-05 7148018.12 513704.37 479.82 2.00 0.91 0.93 -0.64 -0.29 -0.29

28-Jul-06 7148018.16 513705.01 479.62 2.65 0.65 0.75 -0.84 -0.19 -0.22

9-Jul-08 7148018.25 513706.15 479.22 3.79 1.14 0.58 -1.24 -0.40 -0.20

20-Jul-10 7148018.30 513707.09 478.84 4.74 0.95 0.47 -1.62 -0.39 -0.19

25-Sep-10 7148018.30 513707.21 478.78 4.85 0.12 0.63 -1.68 -0.06 -0.33

11-Aug-11 7148018.33 513707.61 478.60 5.25 0.40 0.46 -1.86 -0.17 -0.20

6-Aug-12 7148018.37 513707.98 478.39 5.63 0.37 0.38 -2.07 -0.22 -0.22

1-Sep-14 7148018.46 513708.60 478.04 6.25 0.62 0.30 -2.42 -0.35 -0.17

21-Aug-03 7148048.49 513760.30 464.94

28-Jul-04 7148048.61 513761.19 464.65 0.90 0.90 0.96 -0.29 -0.29 -0.31

23-Sep-04 7148048.63 513761.31 464.59 1.02 0.12 0.77 -0.35 -0.05 -0.35

17-Sep-05 7148048.72 513762.13 464.34 1.84 0.82 0.84 -0.60 -0.25 -0.26

28-Jul-06 7148048.79 513762.77 464.20 2.49 0.64 0.75 -0.75 -0.14 -0.17

9-Jul-08 7148048.93 513763.85 463.84 3.58 1.10 0.56 -1.10 -0.36 -0.18

20-Jul-10 7148049.03 513764.78 463.53 4.52 0.94 0.46 -1.41 -0.31 -0.15

25-Sep-10 7148049.03 513764.89 463.49 4.63 0.11 0.58 -1.45 -0.04 -0.25

11-Aug-11 7148049.27 513765.84 463.55 5.59 0.98 1.11 -1.39 0.06 0.07

6-Aug-12 7148049.31 513766.21 463.40 5.97 0.38 0.38 -1.54 -0.15 -0.15

1-Sep-14 7148049.37 513766.87 463.19 6.63 0.66 0.32 -1.75 -0.21 -0.10

Summer 1978 1.10

Winter 1978/79 1.55

Summer 1979 1.92

Winter1979/80 2.29

Summer 1980 2.19 -1.04

Winter 1980/81 1.71 -1.04

1-Aug-81 4.05 -1.16

1-Jun-82 3.78 -1.38

1-Jun-83 34577.12 33211.76 489.72 5.00 -1.76

1-Sep-83 34577.48 33213.63 488.98 6.56 -2.56

1-Jun-84 5.85 -2.08

1-Jun-85 6.12 -2.27

1-Jul-86 34581.14 33230.14 482.72 6.55 -2.47

21-Aug-03 7148035.28 513774.68 465.27 3.20 -1.10

BH-16 (T8)

24A

1485

1084

WOLVERINE TAILING PILE SURVEY DATA - SOUTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILING PILE SURVEY DATA - SOUTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

28-Jul-04 7148035.42 513775.58 464.94 0.91 0.91 0.97 -0.33 -0.33 -0.35

23-Sep-04 7148035.44 513775.70 464.89 1.03 0.13 0.82 -0.38 -0.05 -0.34

17-Sep-05 7148035.58 513776.55 464.66 1.90 0.86 0.87 -0.61 -0.23 -0.23

28-Jul-06 7148035.66 513777.19 464.47 2.54 0.64 0.75 -0.80 -0.19 -0.22

9-Jul-08 7148035.85 513778.31 464.12 3.67 1.13 0.58 -1.15 -0.35 -0.18

20-Jul-10 7148035.99 513779.27 463.82 4.64 0.97 0.48 -1.45 -0.30 -0.15

25-Sep-10 7148035.99 513779.39 463.76 4.76 0.12 0.66 -1.51 -0.06 -0.32

11-Aug-11 7148036.06 513779.82 463.62 5.20 0.43 0.50 -1.65 -0.14 -0.16

6-Aug-12 7148036.12 513780.20 463.47 5.58 0.38 0.39 -1.80 -0.15 -0.15

1-Sep-14 7148036.21 513780.89 463.28 6.27 0.69 0.33 -1.99 -0.19 -0.09

Summer 1978 1.68

Winter 1978/79 1.43

Summer 1979 2.32

Winter1979/80 2.29

Summer 1980 2.87 -1.01

Winter 1980/81 2.83 -1.07

1-Aug-81 3.81 -1.11

1-Jun-82 3.54 -1.31

1-Jun-83 34584.94 33270.56 469.47 4.58 -1.57

1-Sep-83 34585.23 33272.22 468.90 5.80 -1.95

1-Jun-84 5.46 -1.83

1-Jun-85 5.89 -2.11

1-Jul-86 34588.41 33288.14 463.38 6.39 -2.09

21-Aug-03 7148045.09 513832.26 446.30 3.18 -1.04

28-Jul-04 7148045.31 513833.13 446.00 0.90 0.90 0.96 -0.30 -0.30 -0.32

23-Sep-04 7148045.33 513833.26 445.89 1.03 0.13 0.85 -0.41 -0.11 -0.69

17-Sep-05 7148045.55 513834.05 445.62 1.85 0.82 0.83 -0.68 -0.27 -0.27

28-Jul-06 7148045.69 513834.66 445.46 2.47 0.62 0.73 -0.84 -0.16 -0.19

9-Jul-08 7148045.97 513835.72 445.06 3.56 1.09 0.56 -1.24 -0.39 -0.20

20-Jul-10 7148046.19 513836.62 444.73 4.50 0.93 0.46 -1.57 -0.33 -0.16

25-Sep-10 7148046.23 513836.74 444.67 4.62 0.12 0.65 -1.63 -0.06 -0.35

11-Aug-11 7148046.31 513837.14 444.50 5.03 0.41 0.47 -1.80 -0.16 -0.19

6-Aug-12 7148046.42 513837.51 444.35 5.42 0.39 0.39 -1.95 -0.15 -0.16

1-Sep-14 7148046.56 513838.16 444.14 6.08 0.66 0.32 -2.16 -0.21 -0.10

17-Sep-05 7148154.79 513836.26 431.47

28-Jul-06 7148154.78 513836.23 431.38 0.03 0.03 0.04 -0.09 -0.09 -0.10

9-Jul-08 7148154.80 513836.28 431.40 0.02 0.05 0.03 -0.07 0.02 0.01

20-Jul-10 7148154.82 513836.31 431.41 0.06 0.04 0.02 -0.06 0.01 0.00

25-Sep-10 7148154.81 513836.32 431.38 0.07 0.02 0.11 -0.09 -0.03 -0.16

11-Aug-11 7148154.81 513836.34 431.38 0.08 0.01 0.02 -0.09 0.00 0.00

6-Aug-12 7148154.81 513836.35 431.35 0.10 0.02 0.02 -0.12 -0.02 -0.02

1-Sep-14 7148154.82 513836.41 431.37 0.16 0.06 0.03 -0.10 0.02 0.01

17-Sep-05 7148100.15 513757.89 463.73

28-Jul-06 7148100.13 513758.45 463.64 0.56 0.56 0.65 -0.09 -0.09 -0.10

9-Jul-08 7148100.09 513759.38 463.46 1.49 0.93 0.48 -0.27 -0.18 -0.09

20-Jul-10 7148100.07 513760.16 463.30 2.26 0.78 0.38 -0.42 -0.15 -0.07

25-Sep-10 7148100.04 513760.26 463.28 2.37 0.11 0.59 -0.44 -0.02 -0.11

62 (2005-01)

NL-Base

24B



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILING PILE SURVEY DATA - SOUTH LOBE - MID SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

11-Aug-11 7148100.04 513760.61 463.19 2.71 0.35 0.39 -0.54 -0.09 -0.10

6-Aug-12 7148100.02 513760.92 463.12 3.03 0.32 0.32 -0.60 -0.07 -0.07

1-Sep-14 7148100.00 513761.48 463.03 3.59 0.56 0.27 -0.69 -0.09 -0.05

17-Sep-05 7148118.21 513816.95 447.89

28-Jul-06 7148118.32 513817.41 447.77 0.48 0.48 0.56 -0.12 -0.12 -0.14

9-Jul-08 7148118.56 513818.22 447.45 1.31 0.84 0.43 -0.44 -0.32 -0.17

20-Jul-10 7148118.75 513818.89 447.17 2.01 0.70 0.35 -0.72 -0.28 -0.14

25-Sep-10 7148118.77 513818.98 447.11 2.11 0.10 0.52 -0.78 -0.05 -0.29

11-Aug-11 7148118.85 513819.28 446.99 2.41 0.30 0.35 -0.90 -0.12 -0.14

6-Aug-12 7148118.93 513819.55 446.86 2.70 0.29 0.29 -1.03 -0.13 -0.13

1-Sep-14 7148119.06 513820.01 446.68 3.18 0.48 0.23 -1.21 -0.18 -0.09

17-Sep-05 7148108.16 513870.12 428.18

28-Jul-06 7148108.35 513870.58 428.04 0.50 0.50 0.58 -0.14 -0.14 -0.16

9-Jul-08 7148108.74 513871.41 427.72 1.41 0.91 0.47 -0.46 -0.32 -0.16

20-Jul-10 7148109.06 513872.11 427.45 2.18 0.77 0.38 -0.73 -0.27 -0.13

25-Sep-10 7148109.08 513872.21 427.40 2.29 0.11 0.58 -0.78 -0.05 -0.27

11-Aug-11 7148109.22 513872.53 427.29 2.63 0.35 0.40 -0.89 -0.12 -0.13

6-Aug-12 7148109.36 513872.82 427.16 2.95 0.32 0.32 -1.02 -0.12 -0.13

1-Sep-14 7148109.57 513873.30 426.99 3.48 0.53 0.25 -1.19 -0.17 -0.08

17-Sep-05 7148047.07 513876.04 428.36

28-Jul-06 7148047.27 513876.56 428.26 0.55 0.55 0.64 -0.10 -0.10 -0.12

9-Jul-08 7148047.65 513877.50 428.02 1.57 1.02 0.52 -0.34 -0.24 -0.13

20-Jul-10 7148047.97 513878.33 427.81 2.46 0.89 0.44 -0.55 -0.21 -0.10

25-Sep-10 7148048.02 513878.45 427.73 2.59 0.12 0.68 -0.63 -0.08 -0.45

11-Aug-11 7148048.13 513878.80 427.63 2.96 0.37 0.42 -0.73 -0.10 -0.11

6-Aug-12 7148048.28 513879.13 427.52 3.32 0.36 0.36 -0.84 -0.11 -0.11

1-Sep-14 7148048.50 513879.73 427.39 3.95 0.63 0.31 -0.97 -0.13 -0.06

17-Sep-05 7148000.57 513781.55 464.67

28-Jul-06 7148000.65 513782.24 464.51 0.70 0.70 0.81 -0.16 -0.16 -0.19

9-Jul-08 7148000.83 513783.44 464.19 1.91 1.22 0.62 -0.48 -0.32 -0.16

20-Jul-10 7148000.98 513784.48 463.91 2.96 1.05 0.52 -0.76 -0.29 -0.14

25-Sep-10 7148000.97 513784.61 463.86 3.09 0.13 0.71 -0.81 -0.05 -0.28

11-Aug-11 7148001.04 513785.08 463.72 3.56 0.47 0.54 -0.95 -0.14 -0.16

6-Aug-12 7148001.10 513785.52 463.59 4.01 0.45 0.45 -1.08 -0.13 -0.13

1-Sep-14 7148001.19 513786.28 463.43 4.78 0.77 0.37 -1.24 -0.16 -0.08

17-Sep-05 7147999.72 513865.78 433.29

28-Jul-06 7147999.74 513866.22 433.22 0.44 0.44 0.51 -0.07 -0.07 -0.08

9-Jul-08 7147999.88 513867.02 432.94 1.25 0.81 0.41 -0.35 -0.28 -0.14

20-Jul-10 7147999.95 513867.68 432.73 1.91 0.66 0.33 -0.56 -0.21 -0.10

25-Sep-10 7147999.94 513867.77 432.66 2.00 0.10 0.54 -0.63 -0.07 -0.38

11-Aug-11 7147999.96 513868.08 432.55 2.31 0.31 0.35 -0.74 -0.11 -0.12

6-Aug-12 7147999.98 513868.36 432.48 2.59 0.28 0.29 -0.81 -0.08 -0.08

1-Sep-14 7148000.03 513868.85 432.31 3.08 0.49 0.24 -0.98 -0.17 -0.08

65 (2005-06)

61 (2005-05)

66 (2005-04)

64 (2005-03)

63 (2005-02)



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Summer 1978 2.77

Winter 1978/79 1.16

Summer 1979 2.10

Winter1979/80 1.98

Summer 1980 2.35 -0.85

Winter 1980/81 2.10 -0.70

1-Aug-81 3.44 -0.80

1-Jun-82 2.77 -1.02

1-Jun-83 34608.90 33374.66 434.96 3.31 -1.16

1-Sep-83 34609.20 33375.89 434.62 4.36 -1.19

1-Jun-85 3.58 -1.17

1-Jul-86 34612.55 33387.45 430.71 4.87 -1.57

21-Aug-03 7148071.59 513920.05 422.39 2.63

28-Jul-04 7148071.88 513920.59 422.29 0.61 0.61 0.65 -0.10 -0.10 -0.11

23-Sep-04 7148071.93 513920.65 422.28 0.69 0.08 0.51 -0.11 -0.01 -0.06

17-Sep-05 7148072.22 513921.17 422.27 1.28 0.59 0.60 -0.12 -0.01 -0.01

28-Jul-06 7148072.45 513921.53 422.29 1.71 0.43 0.50 -0.10 0.03 0.03

9-Jul-08 7148072.86 513922.19 422.25 2.49 0.77 0.40 -0.14 -0.04 -0.02

20-Jul-10 7148073.24 513922.78 422.22 3.18 0.70 0.34 -0.18 -0.04 -0.02

25-Sep-10 7148073.27 513922.87 422.18 3.28 0.10 0.52 -0.21 -0.04 -0.21

11-Aug-11 7148073.45 513923.14 422.18 3.61 0.33 0.38 -0.21 0.00 0.00

6-Aug-12 7148073.60 513923.39 422.12 3.90 0.29 0.29 -0.27 -0.06 -0.06

1-Sep-14 7148073.89 513923.81 422.12 4.41 0.51 0.25 -0.27 0.00 0.00

Summer 1978 2.77

Winter 1978/79 1.13

Summer 1979 1.98

Winter1979/80 1.16

Summer 1980 2.23 -0.64

Winter 1980/81 2.04 -0.46

1-Aug-81 3.41 -0.68

1-Jun-82 2.71 -0.65

1-Jun-83 34610.69 33413.90 422.24 3.18 -0.72

1-Sep-83 34611.03 33415.10 422.07 4.30 -0.59

21-Aug-03 7148065.68 513948.29 422.02 1.83 0.06

28-Jul-04 7148065.72 513948.61 422.03 0.32 0.32 0.34 0.01 0.01 0.01

23-Sep-04 7148065.75 513948.63 422.03 0.35 0.04 0.26 0.01 0.00 -0.01

17-Sep-05 7148065.78 513948.89 422.10 0.60 0.25 0.26 0.08 0.07 0.07

28-Jul-06 7148065.81 513949.05 422.15 0.76 0.16 0.19 0.13 0.05 0.06

9-Jul-08 7148065.90 513949.39 422.20 1.11 0.35 0.18 0.18 0.05 0.02

20-Jul-10 7148065.96 513949.65 422.22 1.38 0.27 0.13 0.20 0.03 0.01

25-Sep-10 7148065.96 513949.68 422.20 1.42 0.03 0.19 0.18 -0.02 -0.13

11-Aug-11 7148065.99 513949.79 422.21 1.52 0.11 0.12 0.19 0.01 0.01

6-Aug-12 7148066.04 513949.90 422.20 1.64 0.12 0.12 0.18 0.00 0.00

1-Sep-14 7148066.09 513950.04 422.22 1.79 0.15 0.07 0.20 0.02 0.01

Summer 1978 2.10

Winter 1978/79 0.79

Summer 1979 1.65

25C

24D

25B

WOLVERINE TAILINGS PILE SURVEY DATA - SOUTH LOBE - LOWER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - SOUTH LOBE - LOWER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

Winter1979/80 1.22

Summer 1980 1.37 0.61

Winter 1980/81 1.16 0.64

1-Aug-81 2.38 0.81

1-Jun-82 1.52 0.76

1-Jun-83 34670.18 33467.38 411.80 1.05 0.80

1-Sep-83 34670.27 33469.44 412.14 2.44 1.20

1-Jun-84 2.05 0.82

1-Jun-85 2.21 0.96

1-Jul-86 34672.86 33475.20 414.47 2.62 0.77

Summer 1978 2.10

Winter 1978/79 0.79

Summer 1979 1.65

Winter1979/80 1.22

Summer 1980 1.37 0.61

Winter 1980/81 1.16 0.64

1-Aug-81 1.31 0.32

1-Jun-82 0.64 0.31

1-Jun-83 34556.22 33463.13 408.80 0.83 0.27

1-Sep-83 34556.07 33463.42 408.97 1.12 0.59

1-Jun-84 1.05 0.43

1-Jun-85 0.92 0.44

21-Aug-03 7147996.44 513970.69 411.11 0.63 0.16

28-Jul-04 7147996.41 513970.75 411.09 0.06 0.06 0.07 -0.02 -0.02 -0.03

23-Sep-04 7147996.38 513970.73 411.04 0.07 0.03 0.20 -0.07 -0.05 -0.33

17-Sep-05 7147996.37 513970.77 411.06 0.11 0.05 0.05 -0.05 0.03 0.03

28-Jul-06 7147996.36 513970.80 411.12 0.14 0.03 0.03 0.01 0.06 0.07

9-Jul-08 7147996.33 513970.82 411.14 0.17 0.03 0.02 0.03 0.02 0.01

20-Jul-10 7147996.32 513970.82 411.14 0.17 0.01 0.01 0.03 0.00 0.00

25-Sep-10 7147996.31 513970.82 411.11 0.18 0.01 0.05 0.00 -0.03 -0.16

11-Aug-11 7147996.30 513970.81 411.14 0.19 0.01 0.02 0.03 0.03 0.03

6-Aug-12 7147996.29 513970.81 411.10 0.19 0.01 0.01 -0.01 -0.03 -0.03

1-Sep-14 7147996.30 513970.80 411.11 0.21 0.02 0.01 0.00 0.01 0.00

21-Aug-03 7148148.49 513961.52 417.94

28-Jul-04 7148149.07 513961.93 417.98 0.71 0.71 0.76 0.04 0.04 0.04

23-Sep-04 7148149.18 513961.98 417.95 0.83 0.12 0.78 0.01 -0.03 -0.19

17-Sep-05 7148149.71 513962.36 417.93 1.49 0.65 0.66 -0.01 -0.01 -0.02

28-Jul-06 7148150.10 513962.63 417.98 1.96 0.47 0.55 0.04 0.05 0.05

9-Jul-08 7148150.81 513963.12 417.96 2.82 0.86 0.44 0.02 -0.02 -0.01

20-Jul-10 7148151.41 513963.53 417.88 3.54 0.72 0.36 -0.06 -0.08 -0.04

25-Sep-10 7148151.47 513963.59 417.85 3.63 0.09 0.49 -0.09 -0.03 -0.15

11-Aug-11 7148151.72 513963.77 417.81 3.94 0.31 0.35 -0.13 -0.04 -0.05

6-Aug-12 7148151.97 513963.96 417.79 4.25 0.31 0.32 -0.15 -0.02 -0.02

1-Sep-14 7148152.36 513964.26 417.74 4.74 0.49 0.24 -0.20 -0.05 -0.03

28-Jul-04 7148078.88 513970.45 419.86

23-Sep-04 7148079.09 513970.46 419.76 0.20 0.20 1.30 -0.09 -0.09 -0.60

17-Sep-05 7148078.87 513970.86 419.83 0.40 0.45 0.46 -0.03 0.06 0.06

80-9

1484

SL-1



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - SOUTH LOBE - LOWER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

28-Jul-06 7148078.84 513971.10 419.84 0.64 0.24 0.28 -0.02 0.01 0.01

9-Jul-08 7148078.82 513971.55 419.81 1.10 0.46 0.23 -0.04 -0.02 -0.01

20-Jul-10 7148078.78 513971.97 419.78 1.52 0.42 0.21 -0.08 -0.03 -0.02

25-Sep-10 7148078.74 513972.05 419.71 1.61 0.09 0.46 -0.15 -0.07 -0.37

11-Aug-11 7148078.73 513972.25 419.69 1.80 0.20 0.22 -0.17 -0.03 -0.03

6-Aug-12 7148078.73 513972.43 419.67 1.98 0.19 0.19 -0.18 -0.01 -0.01

1-Sep-14 7148077.64 513968.44 420.52

28-Jul-04 7148086.80 513956.84 422.53

23-Sep-04 7148087.01 513956.88 422.46 0.21 0.21 1.38 -0.07 -0.07 -0.45

17-Sep-05 7148086.98 513957.37 422.60 0.56 0.49 0.50 0.08 0.15 0.15

28-Jul-06 7148087.08 513957.68 422.65 0.89 0.33 0.38 0.13 0.05 0.06

9-Jul-08 7148087.23 513958.26 422.76 1.49 0.60 0.31 0.23 0.10 0.05

20-Jul-10 7148087.39 513958.80 422.85 2.05 0.56 0.28 0.33 0.10 0.05

25-Sep-10 7148087.37 513958.88 422.75 2.12 0.09 0.49 0.22 -0.10 -0.57

11-Aug-11 7148087.45 513959.14 422.76 2.39 0.27 0.31 0.24 0.01 0.02

6-Aug-12 7148087.54 513959.37 422.74 2.64 0.24 0.25 0.21 -0.02 -0.02

1-Sep-14 7148087.61 513959.77 422.77 3.05 0.41 0.20 0.24 0.03 0.01

28-Jul-04 7148100.47 513933.11 420.80

23-Sep-04 7148100.54 513933.16 420.78 0.09 0.09 0.59 -0.02 -0.02 -0.13

17-Sep-05 7148100.89 513933.63 420.83 0.67 0.58 0.59 0.03 0.05 0.05

28-Jul-06 7148101.13 513933.98 420.86 1.10 0.43 0.49 0.06 0.03 0.04

9-Jul-08 7148101.63 513934.59 420.87 1.88 0.79 0.40 0.07 0.01 0.00

20-Jul-10 7148102.06 513935.14 420.87 2.58 0.70 0.35 0.07 0.00 0.00

25-Sep-10 7148102.11 513935.22 420.84 2.68 0.09 0.52 0.04 -0.03 -0.15

11-Aug-11 7148102.31 513935.47 420.85 3.00 0.32 0.36 0.05 0.01 0.01

6-Aug-12 7148102.50 513935.72 420.81 3.31 0.31 0.32 0.01 -0.04 -0.04

1-Sep-14 7148102.79 513936.13 420.85 3.81 0.50 0.24 0.05 0.04 0.02

17-Sep-05 7148115.67 513907.57 416.88

28-Jul-06 7148115.91 513907.91 416.82 0.42 0.42 0.49 -0.06 -0.06 -0.07

9-Jul-08 7148116.34 513908.56 416.70 1.19 0.77 0.40 -0.18 -0.12 -0.06

20-Jul-10 7148116.72 513909.11 416.58 1.86 0.67 0.33 -0.30 -0.12 -0.06

25-Sep-10 7148116.76 513909.19 416.54 1.95 0.09 0.47 -0.34 -0.04 -0.20

11-Aug-11 7148116.92 513909.44 416.49 2.25 0.30 0.34 -0.39 -0.05 -0.05

6-Aug-12 7148117.07 513909.68 416.41 2.53 0.28 0.28 -0.47 -0.09 -0.09

1-Sep-14 7148117.34 513910.08 416.35 3.01 0.48 0.23 -0.53 -0.06 -0.03

17-Sep-05 7148133.63 513,876.08

28-Jul-06 7148133.86 513876.52 422.79 0.49 0.49 0.57 -0.12 -0.12 -0.14

9-Jul-08 7148134.25 513877.26 422.53 1.34 0.85 0.43 -0.38 -0.26 -0.13

20-Jul-10 7148134.60 513877.91 422.30 2.07 0.73 0.36 -0.61 -0.24 -0.12

25-Sep-10 7148134.62 513877.99 422.24 2.15 0.08 0.45 -0.67 -0.06 -0.31

11-Aug-11 7148134.77 513878.28 422.15 2.48 0.33 0.38 -0.77 -0.10 -0.11

6-Aug-12 7148134.91 513878.53 422.04 2.76 0.28 0.28 -0.87 -0.11 -0.11

1-Sep-14 7148135.14 513878.98 421.91 3.26 0.50 0.24 -1.00 -0.13 -0.06

17-Sep-05 7148000.11 513945.37 416.35

28-Jul-06 7148000.07 513945.39 416.36 0.04 0.04 0.05 0.01 0.01 0.01

9-Jul-08 7147999.99 513945.41 416.36 0.12 0.08 0.04 0.01 0.00 0.00

20-Jul-10 7147999.99 513945.41 416.37 0.12 0.00 0.00 0.02 0.00 0.00

-new survey marker established

SL-3

SL-4

SL-5

68 (2005-07)

SL-2



Northing

(metres)

Easting

(metres)

Elevation

(metres)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

Cumulative

(metres)

Incremental

(metres)

Rate

(metres/year)

WOLVERINE TAILINGS PILE SURVEY DATA - SOUTH LOBE - LOWER SLOPE

Monitor ID Date

UTM Coordinates Horizontal Movement Vertical Movement

25-Sep-10 7147999.97 513945.41 416.33 0.14 0.02 0.11 -0.02 -0.03 -0.19

11-Aug-11 7147999.97 513945.41 416.34 0.15 0.00 0.01 -0.01 0.00 0.01

6-Aug-12 7147999.96 513945.39 416.30 0.15 0.02 0.02 -0.05 -0.04 -0.04

1-Sep-14 7147999.94 513945.39 416.30 0.17 0.02 0.01 -0.05 0.00 0.00

17-Sep-05 7148038.85 513970.98 415.77

28-Jul-06 7148038.81 513971.06 415.79 0.09 0.09 0.10 0.02 0.02 0.02

9-Jul-08 7148038.79 513971.22 415.84 0.25 0.16 0.08 0.07 0.05 0.03

20-Jul-10 7148038.76 513971.34 415.89 0.37 0.12 0.06 0.12 0.05 0.02

25-Sep-10 7148038.75 513971.36 415.83 0.39 0.03 0.15 0.06 -0.07 -0.36

11-Aug-11 7148038.75 513971.40 415.85 0.43 0.04 0.04 0.08 0.02 0.03

6-Aug-12 7148038.74 513971.44 415.81 0.48 0.05 0.05 0.04 -0.03 -0.04

1-Sep-14 7148038.72 513971.48 415.85 0.52 0.04 0.02 0.08 0.04 0.02

17-Sep-05 7148124.38 513969.23 420.18

28-Jul-06 7148124.55 513969.46 420.28 0.29 0.29 0.34 0.10 0.10 0.12

9-Jul-08 7148124.87 513969.90 420.40 0.83 0.54 0.28 0.22 0.12 0.06

20-Jul-10 7148125.15 513970.34 420.45 1.35 0.52 0.26 0.26 0.05 0.02

25-Sep-10 NOT FOUND

11-Aug-11 NOT FOUND

996 (replace) 6-Aug-12 7148131.20 513969.10 419.46

1-Sep-14 7148131.38 513969.41 419.47 0.35 0.35 0.17 0.01 0.01 0.00

17-Sep-05 7148146.69 513925.39 411.78

28-Jul-06 7148146.97 513925.66 411.80 0.39 0.39 0.45 0.02 0.02 0.02

9-Jul-08 7148147.50 513926.16 411.83 1.12 0.73 0.37 0.05 0.03 0.02

20-Jul-10 BURIED

25-Sep-10 BURIED

11-Aug-11 7148148.18 513926.85 411.82 2.08 0.96 0.31 0.04 -0.01 0.00

6-Aug-12 7148148.35 513927.05 411.79 2.35 0.27 0.27 0.01 -0.03 -0.03

1-Sep-14 7148148.68 513927.36 411.83 2.80 0.45 0.22 0.04 0.03 0.02

17-Sep-05 7148176.10 513942.17 411.91

28-Jul-06 7148176.45 513942.33 411.80 0.39 0.39 0.45 -0.11 -0.11 -0.13

9-Jul-08 7148177.04 513942.67 411.99 1.07 0.68 0.35 0.08 0.19 0.10

20-Jul-10 7148177.53 513942.94 412.00 1.62 0.55 0.27 0.09 0.01 0.01

25-Sep-10 7148177.58 513942.99 411.97 1.69 0.07 0.37 0.06 -0.03 -0.14

11-Aug-11 7148177.79 513943.10 411.99 1.93 0.24 0.28 0.08 0.01 0.02

6-Aug-12 7148178.00 513943.19 411.97 2.16 0.23 0.23 0.06 -0.02 -0.02

1-Sep-14 7148178.34 513943.40 411.99 2.56 0.40 0.19 0.08 0.02 0.01

71 (2005-10)

70 (2005-11)

67 (2005-08)

2005-09
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29EC001 — Clinton Creek above Fortymile River

Location: ............................. 64°24'N 140°37'W

Drainage Area: ..................................206 sq km

Record Length: ........................... 1978 – 1991 R

Flow: ................................... Partially Regulated

 Maximum Instantaneous Minimum Instantaneous

Year Date Discharge (m3/s) Date Discharge (m3/s)

 1978 June 27 9.36 May 16 0.010 
 1979 May 7 15.3 A July 17 0.390 A 
 1980 - - - - - - 
 1981 July 22 11.8 June 24 0.060 
 1982 - - - - - - 
 1983 - - - - - - 
 1984 May 9 11.3 E July 5 0.010 E 
 1985 May 24 14.7 Aug. 7 0.290 
 1986 June 25 1.50 E Oct. 7 0.150 E 
 1987 May 10 6.56 July 7 0.59 
 1988 - - - - - - 
 1989 June 29 2.19 A July 22 0.11 
 1990 May 4 8.38 July 19 0.35 
 1991 April 28 11.50 A July 31

 Maximum Daily Minimum Daily

Year Date Discharge (m3/s) Date Discharge (m3/s)

 1978 June 27 4.93 May 19 0.010 
 1979 May 19 9.83 A July 18 0.450 A 
 1980 - - - - - - 
 1981 July 22 10.3 June 25 0.060 
 1982 - - - - - - 
 1983 - - - - - - 
 1984 May 10 11.1 E July 6 0.020 E 
 1985 May 24 13.4 Aug. 7 0.350 
 1986 June 25 1.43 E Oct. 17 0.180 E 
 1987 May 10 6.10 July 7 0.59 
 1988 - - - - - - 
 1989 June 29 1.90 A July 23 0.11 
 1990 May 3 7.14 July 20 0.35 
 1991 Aug. 20 4.96 A July 31 0.07

Note: No recorder data 1980, 1982, 1983; See Discharge Summary



… 111 … 

29EC001 – Clinton Creek above Fortymile River

Discharge Summary

Year Date Discharge (m3/s) Year Date Discharge (m3/s)

 1980 June 8 0.296 1983 May 22 0.708 
  July 7 0.319  June 23 5.90 
  July 16 0.340  July 20 2.30 
  Aug. 1 0.349  Aug. 24 0.503 
  Aug. 27 0.819 
  Sept. 24 1.03

 1982 June 18 10.0 
  July 18 4.75 
  July 29 0.289 
  Sept. 21 0.324 
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Clinton Creek above Fortymile River

1978 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  0.670 2.32 0.240 0.310 
 2  1.16 1.92 0.240 0.310 
 3  1.16 1.66 0.220 0.310 
 4  1.18 1.41 0.210 0.310 
 5  1.16 1.16 0.180 0.310 
 6  1.10 1.06 0.200 0.360 
 7  0.980 1.06 0.220 0.470 
 8  0.860 1.10 0.200 0.540 
 9  0.760 1.10 0.260 0.550 
 10  0.670 1.10 0.300 0.510 
 11 0.300 0.600 0.980 0.310 0.500 
 12 0.340 0.570 0.820 0.290 0.480 
 13 0.340 0.510 0.690 0.290 0.450 
 14 0.270 0.460 0.650 0.410 
 15 0.130 0.430 0.600 0.470 
 16 0.030 0.410 0.570 0.470 
 17 0.060 4.16 0.520 0.430 
 18 0.020 3.70 0.480 0.400 
 19 0.010 3.84 0.430 0.390 
 20 0.030 3.70 0.400 0.350 
 21 0.170 3.02 0.380 0.350 
 22 0.300 2.40 0.370 0.350 
 23 0.270 3.36 0.380 0.350 
 24 0.320 2.92 0.330 0.350 
 25 0.370 3.53 0.310 0.350 
 26 0.320 2.92 0.330 0.350 
 27 0.250 4.93 0.310 0.340 
 28 0.180 4.45 0.310 0.310 
 29 0.120 3.42 0.310 0.310 
 30 0.130 2.75 0.290 0.310 
 31 0.170  0.260 0.310

Total  4.160 63.150 23.650 9.800

Mean  0.200 2.100 0.760 0.320 
Max.  0.370 4.930 2.320 0.470 0.550 
Min.  0.010 0.410 0.260 0.180 0.310
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Clinton Creek above Fortymile River

1979 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  1.55 1.18 1.30 0.740 
 2  1.27 0.970 1.56 0.790 
 3  1.36 0.780 1.33 2.90 
 4  1.37 0.710 1.13 4.13  
 5  1.17 0.650 0.990 3.31 
 6  0.980 1.61 1.33 2.98 
 7  0.880 1.27 1.34 2.23 
 8  0.790 0.960 1.20 1.72 
 9  0.700 0.840 1.05 1.44  
 10  0.630 0.800 0.930 1.22 
 11 2.43 0.700 0.710 0.840 1.07 
 12 5.65 1.22 0.680 0.710 1.00 
 13 6.85 1.27 0.630 0.650 0.960 
 14 6.41 1.39 0.600 0.620 0.880 
 15 6.30 1.20 0.580 0.560 0.810 
 16 6.00 0.980 0.550 0.670 0.790 
 17 4.86 0.950 0.490 0.840 0.770 
 18 9.32 1.63 0.450 0.890 0.930 
 19 9.83 1.86 0.560 0.990 0.980 
 20 7.34 1.72 0.530 0.970 0.940 
 21 5.39 1.57 0.460 0.880 0.840 
 22 4.24 1.30 0.570 0.830 
 23 3.51 1.09 0.980 0.740 
 24 3.29 1.02 0.980 0.670  
 25 4.70 0.910 0.830 0.640 
 26 3.56 0.870 0.760 0.570 
 27 2.47 0.850 0.760 0.550 
 28 1.92 0.890 0.690 0.550 
 29 1.53 1.98 0.630 0.550 
 30 1.84 1.59 0.610 0.550 
 31 2.09  0.830 0.630

Total  99.53 35.690 26.630 27.060 31.420

Mean  4.74 1.190 0.760 0.870 1.500 
Max.  9.83 1.980 1.610 1.560 4.130 
Min.  1.53 0.630 0.450 0.550 0.740
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Clinton Creek above Fortymile River

1981 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  3.91 0.720 1.20 
 2  3.63 0.670 1.04 
 3  3.35 0.920 1.46 
 4  2.76 2.39 1.48 
 5  2.24 2.17 1.20 
 6  2.21 1.83 1.02 
 7  2.21 1.49 0.940 
 8  1.82 1.62 0.830 
 9  1.75 1.38 0.790 
 10  1.45 1.13 0.670 
 11  1.31 0.930 0.660 
 12  1.19 0.900 0.810 
 13  1.32 0.750 0.750 
 14  1.24 0.600 0.750 
 15  1.00 0.480 0.660 
 16  0.760 0.370 0.620 
 17  0.550 0.450 0.590 
 18  0.390 0.620 0.590 
 19  0.280 3.22 0.590 
 20  0.190 3.01 0.590 
 21  0.140 7.93 0.590 
 22 3.04 0.110 10.3 
 23 3.75 0.090 6.26 
 24 3.46 0.060 5.61 
 25 3.80 0.060 4.92 
 26 4.76 0.060 3.51 
 27 3.71 0.060 3.27 
 28 2.88 0.100 2.69 
 29 2.26 0.420 2.17 
 30 1.75 0.620 1.76 
 31 1.84  1.45

Total   35.290 75.460 17.820

Mean   1.180 2.430 0.850 
Max.  4.76 3.910 10.270 1.480 
Min.  1.75 0.060 0.370 0.590
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Clinton Creek above Fortymile River

1984 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   0.390 1.71 0.460 
 2  2.11 0.320 1.31 0.430 
 3  1.55 0.200 1.09 
 4  1.16 0.130 0.900 
 5 5.83 0.900 0.090 0.780 
 6 6.34 0.860 0.020 0.700 
 7 7.26 0.720 0.120 0.600 
 8 8.67 0.760 0.180 0.500 
 9 10.4 1.18 0.120 0.440 
 10 11.1 1.40 0.530 0.430 
 11 9.28 1.44 2.02 0.480 
 12  1.48 1.73 0.420 
 13  2.15 1.36 0.340 
 14  1.97 1.07 0.320 
 15  1.73 1.67 0.300 
 16  1.98 2.27 0.310 
 17  1.83 5.23 0.270 
 18  1.53 4.32 0.240 
 19  1.45 3.20 0.200 
 20  1.35 2.37 0.200 
 21  1.14 1.82 0.200 
 22  0.910 2.11 0.200 
 23  0.710 2.13 0.200 
 24  0.540 1.69 0.230 
 25  0.430 1.34 0.310 
 26  0.340 1.21 0.520 
 27  0.410 1.33 0.660 
 28  0.340 4.42 0.660 
 29  0.270 3.44 0.590 
 30  0.380 2.62 0.580 
 31   2.12 0.500

Total   33.040 51.600 16.160

Mean   1.140 1.660 0.520 
Max.  11.12 2.150 5.230 1.710 0.460 
Min.  5.83 0.270 0.020 0.200 0.430
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Clinton Creek above Fortymile River

1985 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  4.93 2.12 0.630 0.540 0.800 
 2  4.48 1.77 0.540 0.570 0.790 
 3  3.71 1.52 0.500 0.570 0.750 
 4  3.08 1.32 0.470 0.570 0.660 
 5  2.50 1.09 0.430 0.540 0.590 
 6  2.29 1.00 0.370 0.500 0.510 
 7  1.97 0.880 0.350 0.440 0.500 
 8  1.66 0.790 0.420 0.430 0.440 
 9  1.38 1.72 0.430 0.460 
 10  1.11 4.14 0.430 0.790 
 11  0.910 3.57 0.420 0.870 
 12  0.810 2.80 0.360 0.820 
 13  0.790 2.22 0.360 0.770 
 14  0.750 3.11 0.360 0.740 
 15  0.720 2.92 0.360 1.39 
 16  0.870 2.37 0.360 1.94 
 17  0.950 2.27 0.360 1.74 
 18  2.16 1.91 0.360 1.52 
 19 9.99 3.88 1.56 0.360 1.29 
 20 9.29 3.83 1.27 0.360 1.17 
 21 7.77 3.65 1.04 0.370 1.04 
 22 9.48 4.19 0.870 0.460 0.900 
 23 11.8 4.10 0.750 0.540 0.870 
 24 13.4 3.13 0.690 0.570 0.870 
 25 12.8 2.67 0.870 0.570 1.22 
 26 11.6 3.41 0.920 0.570 1.26 
 27 10.1 3.93 0.940 0.570 1.23 
 28 7.69 4.30 0.860 0.570 1.11 
 29 6.34 3.44 0.770 0.520 0.970 
 30 6.47 2.65 0.720 0.460 0.940 
 31 5.65  0.650 0.500 

Total   78.240 49.430 13.930 28.100

Mean   2.610 1.590 0.450 0.940 
Max.  13.39 4.930 4.140 0.630 1.940 0.800 
Min.  5.65 0.720 0.650 0.350 0.430 0.440
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Clinton Creek above Fortymile River

1986 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1     0.500 0.300 
 2    0.600 0.470 0.300 
 3    0.570 0.500 0.270 
 4    0.570 0.480 0.260 
 5    0.570 0.440 0.260 
 6    0.570 0.440 0.230 
 7    0.480 0.440 0.200 
 8    0.440 0.440 0.220 
 9    0.440 0.440 0.210 
 10    0.440 0.440 0.220 
 11    0.440 0.440 0.220 
 12    0.460 0.430 0.250 
 13    0.500 0.410 0.260 
 14    0.470 0.370 0.260 
 15    0.430 0.340 0.260 
 16    0.490 0.340 0.230 
 17    0.570 0.300 0.180 
 18    0.570 0.340 0.200 
 19    0.560 0.340 0.200 
 20  0.590  0.500 0.340 0.200 
 21  0.710  0.550 0.380 
 22  0.860  0.700 0.380 
 23  0.740  0.620 0.370 
 24  0.950  0.560 0.340 
 25  1.43  0.470 0.280 
 26  1.36  0.440 0.250 
 27    0.390 0.280 
 28    0.440 0.300 
 29    0.500 0.280 
 30    0.500 0.300 
 31    0.500

Total     15.390 11.400 4.740

Mean     0.510 0.380 0.240 
Max.   1.430  0.700 0.500 0.300 
Min.   0.590  0.390 0.250 0.180
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Clinton Creek above Fortymile River

1987 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  4.49 0.88 3.69 0.82 
 2  3.67 1.02 2.93 0.82 
 3  3.53 0.84 2.40 0.80 
 4  4.00 0.76 2.01 0.74 
 5  3.43 0.66 1.73 0.74 
 6  2.78 0.62 1.49 0.74 
 7  2.21 0.59 1.33 0.74 
 8  1.75 0.59 1.27 0.68 
 9  1.60 0.63 1.20 0.66 
 10 6.10 1.57 1.72 1.12 0.78 
 11 5.37 1.37 2.95 1.00 0.84 
 12 4.84 1.17 2.49 0.95 0.90 
 13 3.95 1.14 2.37 0.90 0.84 
 14 3.22 1.04 2.04 1.45 0.88 
 15 2.55 0.98 1.63 2.04 0.90 
 16 2.13 3.23 1.37 2.32 0.90 
 17 1.79 4.68 1.14 1.81 0.99 
 18 1.76 3.80 0.98 1.50 1.20 
 19 2.14 2.99 0.92 1.40 1.10 
 20 2.68 2.28 0.82 1.63 1.02 
 21 2.93 1.75 0.83 1.41 0.98 
 22 2.96 1.36 0.82 1.23 0.90 
 23 2.85 1.02 1.09 1.13 0.86 
 24 3.15 0.92 1.07 1.04 0.82 
 25 3.72 1.43 0.97 0.98 0.91 
 26 3.19 1.62 0.87 0.96 0.98 
 27 2.86 1.19 0.80 0.90 1.10 
 28 3.31 0.99 0.74 0.90 1.64 
 29 3.76 0.87 0.73 0.89 1.52 
 30 3.57 0.78 0.83 0.90 1.29 
 31 4.84  4.86 0.83

Total  73.70 63.63 38.63 45.32 28.09

Mean  3.35 2.12 1.25 1.46 0.94 
Max.  6.10 4.68 4.86 3.69 1.64 
Min.  1.76 0.78 0.59 0.83 0.66
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Clinton Creek above Fortymile River

1989 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   1.13 0.39 0.33 
 2   1.02 0.54 0.27 
 3   0.90 0.75 0.27 
 4   0.73 0.68 0.27 
 5   0.61 0.58 0.27 
 6   0.64 0.47 0.27 
 7    0.43 0.21 
 8    0.35 0.21 
 9    0.33 0.21 
 10    0.29 0.24 
 11    0.21 0.27 
 12    0.21 0.27 
 13    0.16 0.27 
 14    0.16 0.27 
 15    0.16 0.29 
 16    0.16 0.36 
 17    0.11 0.41 
 18    0.11 0.39 
 19    0.11 0.35 
 20   0.16 0.29 0.30 
 21   0.16 0.56 0.33 
 22   0.12 0.48 0.36 
 23  0.80 0.11 0.36 0.39 
 24  0.62 0.14 0.33 0.39 
 25  0.86 0.75 0.30 0.44 
 26  1.68 0.86 0.27 
 27  1.42 0.75 0.27 
 28  1.51 0.70 0.27 
 29  1.90 0.60 0.26 
 30  1.31 0.49 0.21  
 31   0.46 0.27

Total    10.33 10.09 7.67

Mean    0.57 0.33 0.31 
Max.   1.90 1.13 0.75 0.44 
Min.   0.62 0.11 0.11 0.21
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Clinton Creek above Fortymile River

1990 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   0.61 2.76 1.76 1.65 
 2 6.77  0.62 2.13 1.76 
 3 7.14  0.61 1.78 1.76 
 4 6.61  0.59 1.61 1.76 
 5 5.15  0.50 1.73 2.21 
 6 3.87 0.87 0.42 1.69 3.11 
 7 3.04 0.87 0.42 2.06 3.19 
 8 3.17 0.87 0.42 3.36 2.88 
 9 4.20 0.87 0.42 2.79 2.64 
 10 4.81 0.85 0.43 2.44 2.97 
 11 4.95 0.84 0.54 2.15 3.71 
 12 4.84 0.86 0.45 1.91 3.78 
 13 4.18 0.77 0.42 1.69 3.59 
 14 4.11 0.71 0.42 1.53 3.26 
 15 4.12 1.03 0.42 1.44 3.15 
 16 3.61 2.03 0.42 1.33 2.81 
 17 3.11 1.68 0.42 1.24 2.57 
 18 2.65 1.40 0.42 1.21 2.31 
 19 2.21 1.24 0.39 1.15 2.09 
 20  1.14 0.35 1.58 1.92 
 21  1.19 0.35 3.29 1.81 
 22  1.65 0.35 3.39 1.68 
 23  1.86 0.35 2.95 1.65 
 24  1.65 0.35 2.52 1.71 
 25  1.39 0.61 2.34 1.86 
 26  1.16 1.10 2.16 1.88 
 27  0.98 1.05 2.37 1.81 
 28  0.85 1.05 2.34 1.72 
 29  0.74 1.05 2.13 1.65 
 30  0.70 0.97 1.94 1.65 
 31   1.65 1.85

Total  78.54 28.19 18.19 64.86 70.63

Mean  4.36 1.13 0.59 2.09 2.35 
Max.  7.14 2.03 1.65 3.39 3.78 1.65 
Min.  2.21 0.70 0.35 1.15 1.65 1.65
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Clinton Creek above Fortymile River

1991 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   0.20 E 0.08 E 0.70 E 
 2   0.20 E 0.08 E 0.70 E 
 3   0.20 E 0.10 E 0.60 E 
 4   0.20 E 0.18 E 0.70 E 
 5   0.20 E 1.39 E 0.70 E 
 6   0.20 E 2.29 E 0.70 E  
 7   0.20 E 3.24 E 0.70 E 
 8   0.25 E 3.46 E 0.80 E 
 9   0.40 E 2.99 E 0.90 E 
 10   0.32 E 2.52 E 1.00 E 
 11   0.26 E 2.18 E 1.10 E 
 12   0.28 E 2.00 E 1.20 E 
 13   0.23 E 1.90 E 1.16 E 
 14   0.22 E 1.90 E 2.00 E 
 15   0.21 E 1.80 E 2.00 E 
 16   0.19 E 1.80 E 1.70 E 
 17   0.19 E 1.80 E 1.60 E 
 18   0.17 E 1.90 E 1.40 E 
 19  0.76 E 0.15 E 2.00 E 1.20 E 
 20  0.63 E 0.14 E 1.80 E 1.25 E 
 21  0.57 E 0.13 E 1.30 E 1.18 E 
 22  0.50 E 0.12 E 1.20 E 1.11 E 
 23  0.42 E 0.12 E 1.00 E 1.04 E 
 24  0.36 E 0.11 E 0.86 E 0.98 E 
 25  0.32 E 0.11 E 0.86 E 0.88 E 
 26  0.32 E 0.10 E 0.76 E 0.81 E 
 27  0.32 E 0.09 E 0.60 E 0.81 E 
 25  0.26 E 0.08 E 0.60 E 
 29  0.25 E 0.08 E 0.60 E 
 30  0.22 E 0.07 E 0.60 E 
 31   0.07 E 0.70 E

Total    8.67 64.21 41.81

Mean    0.28 2.07 1.55 
Max.   0.76 1.34 4.96 4.63 
Min.   0.22 0.03 0.03 0.40

* Note this data has been estimated due to recorder problems at site. Use with caution.  
Max. Instantaneous Discharge likely higher.
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29EC001 A – Clinton Creek near Mine

Location: .................. 64°25'54"N 140°40'11"W

Drainage Area: ..................................150 sq km

Record Length: .................................... 1992 – R

Flow: ................................... Partially Regulated

 Maximum Instantaneous Minimum Instantaneous

Year Date Discharge (m3/s) Date Discharge (m3/s)

 1992 - - - - - - 
 1993 Aug. 25 1.21 July 31 0.101 
 1994 July 7 6.67 July 27 0.177 
 1995 May 15 20.6 July 7 0.071 
 1996 June 12 2.87 Aug. 7 0.102 
 1997 - - - - - - 
 1998 June 23 6.01 July 20 0.356

 Maximum Daily Minimum Daily

Year Date Discharge (m3/s) Date Discharge (m3/s)

 1992 - - - - - - 
 1993 Aug. 25 1.14 July 31 0.102 
 1994 July 7 6.15 Aug. 5 0.196 
 1995 May 15 17.4 July 10 0.08 
 1996 June 12 2.57 Aug. 7 0.105 
 1997 - - - - - - 
 1998 June 23 5.16 July 20 0.367
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Clinton Creek near Mine

1993 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  0.515 0.508 0.105 0.885 
 2  0.513 0.503 0.108 0.970 
 3  0.513 0.502 0.111 0.926 
 4  0.508 0.502 0.115 0.769 
 5  0.507 0.502 0.118 0.690 
 6  0.464 0.494 0.121 0.688 
 7  0.467 0.492 0.124 0.649 
 8  0.467 0.492 0.127 0.625 
 9  0.471 0.501 0.131 0.621 
 10  0.472 0.453 0.134 0.699 
 11  0.473 0.392 0.137 0.777 
 12  0.472 0.334 0.143 0.726 
 13  0.476 0.302 0.139 0.726 
 14  0.477 0.268 0.156 0.676 
 15  0.482 0.252 0.151 0.608 
 16  0.478 0.230 0.154 0.543 
 17  0.482 0.213 0.170 0.496 
 18  0.502 0.190 0.174 0.483 
 19  0.502 0.170 0.162 0.474 
 20  0.502 0.142 0.160 0.467 
 21  0.493 0.137 0.155 0.454 
 22  0.492 0.133 0.158 0.413 
 23  0.492 0.129 0.368 0.312 
 24  0.492 0.126 0.846 0.322 
 25 0.535 0.492 0.122 1.14 0.296 
 26 0.535 0.487 0.119 1.08 0.286 
 27 0.527 0.482 0.115 0.909 0.278 
 28 0.524 0.482 0.112 0.813 0.243 
 29 0.524 0.484 0.108 0.686 0.278 
 30 0.524 0.513 0.105 0.666 
 31 0.518  0.102 0.731

Total  3.687 14.652 8.750 10.292 16.380

Mean  0.527 0.488 0.282 0.332 0.565 
Max.  0.535 0.515 0.508 1.14 0.970 
Min.  0.518 0.464 0.102 0.105 0.243
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Clinton Creek near Mine

1994 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   1.05 0.200 0.353 
 2   0.834 0.200 0.370 
 3  3.19 0.732 0.224 0.343 
 4  3.32 0.619 0.203 0.339 
 5  2.64 0.827 0.196 0.349 
 6  2.30 3.46 0.202 0.386 
 7  2.57 6.15 0.208 0.380 
 8  1.95 4.02 0.246 0.371 
 9  1.41 2.37 0.260 0.362 
 10  1.06 1.54 0.274 0.371 
 11  0.914 1.11 0.269 0.388 
 12  0.807 0.848 0.259 0.406 
 13  0.673 0.622 0.293 0.350 
 14  0.556 0.492 0.308 0.333 
 15  0.486 0.419 0.301 0.390 
 16  0.491 0.396 0.272 0.370 
 17  0.442 0.369 0.271 0.384 
 18  0.368 0.392 0.305 0.383 
 19  0.380 0.411 0.285 0.406 
 20  0.333 0.338 0.285 
 21  0.335 0.294 0.299 
 22  0.304 0.286 0.312 
 23  0.288 0.245 0.320 
 24  0.268 0.217 0.301 
 25  0.308 0.213 0.348 
 26  0.415 0.204 0.321  
 27  0.429 0.204 0.286 
 28  0.638 0.208 0.319 
 29  1.25 0.215 0.290 
 30  1.41 0.205 0.305 
 31   0.203 0.313 

Total   29.535 29.493 8.475 7.034

Mean   1.05 0.951 0.273 0.370  
Max.   3.32 6.15 0.348 0.406 
Min.   0.268 0.203 0.196 0.333
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Clinton Creek near Mine

1995 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  0.696 0.255 0.673 0.251 
 2  0.534 0.230 0.638 0.302 
 3  0.407 0.197 0.584 0.364 
 4 6.26 0.308 0.162 0.490 0.331 
 5 5.57 0.269 0.117 0.429 0.344 
 6 6.75 0.265 0.087 0.405 0.370 
 7 5.82 0.277 0.085 0.313 0.364 
 8 4.31 0.306 0.086 0.271 0.339 
 9 3.53 0.366 0.088 0.274 0.458 
 10 3.00 0.347 0.080 0.276 0.687 
 11 2.37 0.267 0.094 0.270 1.35 
 12 1.90 0.222 0.110 0.317 2.18 
 13 1.60 0.198 0.182 0.276 1.89 
 14 3.27 0.145 0.266 0.267 1.48 
 15 17.4 0.112 0.691 0.272 
 16 9.42 0.124 0.982 0.269 
 17 4.65 0.154 0.818 0.259 
 18 2.92 0.185 0.536 0.218 
 19 1.86 0.196 0.411 0.196 
 20 1.26 0.180 0.355 0.220 
 21 0.985 0.150 0.271 0.253 
 22 0.735 0.127 0.294 0.250 
 23 0.536 0.315 0.349 0.260 
 24 0.395 0.768 0.399 0.249 
 25 0.335 0.862 0.527 0.230 
 26 0.307 0.700 1.45 0.216 
 27 0.347 0.562 1.56 0.216 
 28 0.522 0.421 1.22 0.238 
 29 0.734 0.323 1.09 0.202 
 30 0.940 0.274 0.926 0.209 
 31 0.875  0.820 0.244

Total  88.601 10.060 14.738 9.484 10.710 

Mean  3.16 0.335 0.475 0.306 0.765 
Max.  17.4 0.862 1.56 0.673 2.18 
Min.  0.307 0.112 0.080 0.196 0.251 
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Clinton Creek near Mine

1996 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   0.712 0.111 0.146  
 2   0.645 0.111 0.150  
 3   0.530 0.113 0.160  
 4   0.475 0.116 0.169  
 5   0.387 0.112 0.172  
 6   0.317 0.108 0.178  
 7   0.290 0.086 0.175  
 8   0.275 0.107 0.166  
 9   0.264 0.112 0.146  
 10   0.274 0.122 0.120  
 11   0.675 0.119 0.122  
 12   2.57 0.118 0.124  
 13   2.08 0.121 0.123  
 14  1.49 1.45 0.122 0.124  
 15  1.32 1.07 0.122 0.125  
 16  1.04 0.796 0.122 0.126  
 17  0.836 0.566 0.122 0.126  
 18  0.800 0.460 0.122 0.130  
 19  1.00 0.392 0.108 0.134  
 20  1.20 0.341 0.113 0.137  
 21  1.22 0.307 0.123 0.129  
 22  1.23 0.304 0.131 0.131  
 23  1.24 0.428 0.142 0.135  
 24  1.21 0.508 0.161 0.140  
 25  1.04 0.485 0.161   
 26  0.821 0.416 0.161   
 27  0.760 0.349 0.153   
 28  0.918 0.290 0.148   
 29  0.942 0.269 0.142   
 30  0.857 0.263 0.130   
 31  0.790  0.139   

Total   17.224 18.188 3.897 3.148  

Mean   1.01 0.606 0.126 0.141   
Max.   1.32 2.57 0.161 0.178   
Min.   0.760 0.263 0.105 0.120  

Note: No recorder data 1997.
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Clinton Creek near Mine

1998 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  1.91 0.765 0.519E 2.05E  
 2  1.81 0.662 0.532E 1.79E  
 3  1.83 0.577 0.546E 1.56E  
 4  1.51 0.512 0.560E 1.38E  
 5  1.25 0.464 0.573E 1.23E  
 6  1.03 0.459E 0.587E 1.13E  
 7  0.858 0.453E 0.600E 1.72E  
 8  0.727 0.448E 0.614E 2.71E  
 9  1.72 0.442E 0.673E 2.76E  
 10  4.73 0.437E 0.760E 2.52E  
 11  4.78 0.431E 0.806E 2.20E  
 12  3.56 0.426E 0.700E 2.09E  
 13  2.63 0.420E 0.698E 2.27E  
 14  2.09 0.415E 0.654E 2.36E  
 15  1.73 0.409E 0.620E 2.27E  
 16  2.51 0.404E 0.640E 2.08E  
 17  2.79 0.398E 0.678E 1.85E  
 18  2.47 0.393 1.15E 1.71E  
 19  2.13 0.370 1.11E 1.56E  
 20  1.71 0.367 0.986E 1.45E  
 21  1.41 0.369 0.873E 1.38E  
 22  1.85 0.383E 0.888E 1.34E  
 23  5.16 0.396E 1.27E 1.29E  
 24  4.75 0.410E 1.34E 1.26  
 25  3.51 0.423E 1.27E   
 26  2.53 0.437E 1.19E   
 27 1.89 1.85 0.451E 1.15E   
 28 1.56 1.40 0.464E 1.50E   
 29 1.27 1.11 0.478E 2.09E   
 30 1.11 0.928 0.492E 2.63E   
 31 1.95  0.505E 2.37E   

Total  7.78 68.113 14.060 30.627 42.70  

Mean  1.56 2.27 0.454 0.988 1.86   
Max.  1.95 5.16 0.765 2.63 2.76   
Min.  1.11 0.727 0.367 0.519 1.13  
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29EC001 B – Clinton Creek Middle — Near Townsite

Location: ............... 64°25'24"N 140°39'10.3"W

Drainage Area: ..................................179 sq km

Record Length: .................................... 2001 – R

Flow: ................................... Partially Regulated

 Maximum Instantaneous Minimum Instantaneous

Year Date Discharge (m3/s) Date Discharge (m3/s)

 1999 Sept. 24 4.17 July 12 0.092   
 2000 June 16 7.81 July 16 0.133 
 2001 May 24 10.6 June 29 0.13 
 2002 Aug. 25 7.45 Aug. 7 0.123 
 2003 Apr. 29 14E Aug. 11 0.196 
 2004 May 13 9.95 July 16 0.197

 Maximum Daily Minimum Daily

Year Date Discharge (m3/s) Date Discharge (m3/s)

 1999 Sept. 24 3.79 July 12 0.096   
 2000 June 16 7.52 July 16 0.15 
 2001 May 24 10.5 June 29 0.145 
 2002 Aug. 25 7.23 Aug. 6 0.133 
 2003 April 29 14E Aug. 11 0.196 
 2004 May 13 9.54 July 16 0.197
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Clinton Creek Middle — Near Townsite

1999 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  1.38 0.144 0.570 0.524 0.981 
 2  1.21 0.130 0.445 0.462 0.910
 3  1.11 0.119 0.376 0.777 0.850 
 4  1.00 0.113 0.319 1.50 0.775 
 5  0.859 0.112 0.274 1.67 0.706 
 6  0.732 0.111 0.245 1.51 0.555 
 7  0.631 0.108 0.234 1.28  
 8  0.555 0.106 0.239 1.07  
 9  0.512 0.102 0.216 0.940  
 10  0.468 0.099 0.211 0.825  
 11  0.447 0.097 0.197 0.739  
 12  0.425 0.096 0.179 0.648  
 13  0.397 0.112 0.306 0.573  
 14  0.373 0.107 0.482 0.538  
 15  0.351 0.102 0.414 0.616  
 16  0.324 0.103 0.505 1.02  
 17  0.315 0.128 0.573 1.14  
 18  0.301 0.177 0.456 1.08  
 19 1.40 0.274 0.177 0.379 0.969  
 20 1.15 0.260 0.184 0.328 0.869  
 21 0.949 0.261 0.201 0.306 0.814  
 22 0.825 0.266 0.244 0.286 0.788  
 23 0.767 0.257 0.379 0.290 2.81  
 24 0.748 0.234 0.493 1.20 3.79  
 25 0.958 0.214 0.808 1.63 3.06  
 26 1.27 0.202 1.31 1.43 2.46  
 27 1.30 0.192 1.69 1.17 2.02  
 28 1.69 0.188 1.72 0.951 1.72  
 29 1.73 0.176 1.21 0.773 1.41  
 30 1.42 0.161 0.951 0.656 1.16  
 31 1.34  0.732 0.573   

Total  14.147 14.075 12.005 16.224 38.782 4.222 

Mean  1.18 0.469 0.387 0.523 1.29 0.844  
Max.  1.73 1.38 1.69 1.63 3.79 0.981  
Min.  0.748 0.161 0.096 0.190 0.462 0.706 
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Clinton Creek Middle — Near Townsite

2000 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1   0.537 1.70 0.237 
 2  2.28 0.444 1.63 0.228 
 3  2.14 0.424 1.53 0.210 
 4  1.98 0.394 1.32 0.208 
 5  1.74 0.404 1.17 0.204 
 6  1.45 1.28 1.08 0.205 
 7  1.25 0.985 0.937 0.236 
 8  1.10 0.753 0.825 0.231 
 9  0.982 0.581 0.701 0.226 
 10  0.955 0.470 0.603 0.209 
 11  0.936 0.487 0.542 0.251 
 12  0.885 0.373 0.493 0.317 
 13  0.902 0.284 0.629 0.310 
 14  1.70 0.221 0.854 0.313 
 15  6.52 0.182 0.878 0.323 
 16  7.52 0.150 0.830 0.322 
 17  5.73 0.167 0.770 0.333 
 18  4.30 0.430 0.764 0.318 
 19  3.52 0.499 0.812 0.293 
 20  2.89 0.468 0.771 0.266 
 21  2.41 0.359 0.689 0.252 
 22  2.61 0.285 0.611 0.277 
 23  2.28 0.310 0.537 0.308 
 24  1.81 1.10 0.490 0.303 
 25  1.39 2.71 0.457 0.331 
 26  1.06 2.56 0.420 
 27  0.822 2.19 0.377 
 28  0.861 1.90 0.344 
 29  0.849 1.63 0.313 
 30  0.695 1.36 0.292 
 31   1.27 0.258  

Total   63.567 25.207 23.627 6.711 

Mean   2.19 0.813 0.762 0.268 
Max.   7.52 2.71 1.70 0.333 
Min.   0.695 0.150 0.258 0.204
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29EC001 B – Clinton Creek Middle

Location: .................. 64°25'24"N 140°39'10"W

Drainage Area: ..................................179 sq km

Record Length: .................................... 2001 – R

Flow: ................................... Partially Regulated

 Maximum Instantaneous Minimum Instantaneous

Year Date Discharge (m3/s) Date Discharge (m3/s)

 2001 May 24 10.6 June 29 0.13   
 2002 Aug. 25 7.45 Aug. 7 0.123 
 2003 April 29 14E Aug. 11 0.196 
 2004 May 13 9.95 July 16 0.197

 Maximum Daily Minimum Daily

Year Date Discharge (m3/s) Date Discharge (m3/s)

 2001 May 24 10.5 June 29 0.145   
 2002 Aug. 25 7.23 Aug. 6 0.133 
 2003 April 29 14E Aug. 11 0.196 
 2004 May 13 9.54 July 16 0.197
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Clinton Creek Middle

2001 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  4.62 0.211 3.10 0.350 0.335 
 2  4.12 0.194 2.62 0.435 0.318 
 3  3.40 0.173 2.19 0.552 
 4  3.55 0.272 1.86 0.618 
 5  4.52 1.10 1.59 0.757 
 6  4.08 1.96 1.38 1.05 
 7  3.33 3.02 1.22 1.25 
 8  2.74 3.54 1.03 1.24 
 9  2.42 2.80 0.897 1.16 
 10  2.10 2.04 0.799 1.05 
 11  1.80 1.52 0.704 0.934 
 12  2.08 1.21 0.665 0.851 
 13  4.27 0.977 0.632 0.774 
 14  5.62 0.862 0.578 0.697 
 15  4.56 0.755 0.539 0.624 
 16  3.37 0.638 0.508 0.570 
 17  2.44 0.530 0.531 0.530 
 18  1.80 0.446 0.498 0.489 
 19  1.39 0.379 0.572 0.477 
 20  1.10 0.316 0.569 0.458 
 21  0.873 0.276 0.530 0.436 
 22  0.692 0.526 0.496 0.460 
 23  0.543 1.92 0.468 0.514 
 24 10.5 0.425 5.48 0.456 0.501 
 25 9.68 0.323 8.93 0.453 0.506 
 26 7.76 0.253 7.45 0.443 0.512 
 27 6.86 0.206 5.70 0.429 0.455 
 28 6.41 0.172 4.84 0.407 0.403 
 29 4.92 0.145 4.02 0.388 0.373 
 30 4.27 0.176 3.43 0.373 0.327 
 31 4.46  3.25 0.367 

Total  54.86 67.118 68.765 27.292 19.353 0.653 

Mean  6.86 2.24 2.22 0.880 0.645 0.327 
Max.  10.5 5.62 8.93 3.10 1.25 0.335 
Min.  4.27 0.145 0.173 0.367 0.327 0.318
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Clinton Creek Middle

2002 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  0.448 0.484 0.153 1.51 0.595 
 2  0.419 0.531 0.149 1.40 1.65 
 3  0.503 0.591 0.146 1.22 2.10 
 4  0.657 1.49 0.140 1.08 1.60E 
 5  0.567 1.71 0.135 0.920 
 6  0.525 1.47 0.133 1.07 
 7  0.471 1.12 0.137 1.83 
 8  0.427 0.865 0.155 2.16 
 9  0.442 0.721 0.246 2.26 
 10  0.499 0.671 0.257 1.88 
 11  1.38 0.564 0.350 1.74 
 12  2.84 0.473 0.450 1.44 
 13  2.87 0.402 0.573 0.900 
 14  2.14 0.362 0.615 0.868 
 15  1.53 0.325 0.607 0.742 
 16  1.10 0.303 0.582 0.323 
 17  0.833 0.282 0.856 0.349 
 18  0.639 0.267 0.950 0.501 
 19  0.516 0.245 1.45 0.633 
 20  0.528 0.230 1.74 0.627 
 21  0.544 0.225 1.89 0.610 
 22  0.632 0.218 4.60 0.576 
 23  0.570 0.214 5.69 0.527 
 24  0.503 0.208 6.36 0.523 
 25  0.505 0.227 7.23 0.607 
 26  0.463 0.215 6.54 0.627 
 27  0.421 0.199 4.79 0.634 
 28  0.387 0.189 3.59 0.617 
 29 0.599 0.388 0.187 2.77 0.591 
 30 0.548 0.400 0.172 2.11 0.573 
 31 0.503  0.161 1.69

Total  1.650 24.147 15.321 57.084 29.338 5.945 

Mean  0.550 0.805 0.494 1.84 0.978 1.49 
Max.  0.599 2.87 1.71 7.23 2.26 2.10 
Min.  0.503 0.387 0.161 0.133 0.323 0.595 
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Clinton Creek Middle

2003 Daily Discharge in CMS

 Day April May June July Aug. Sept. Oct.

 1    0.289 0.382 3.30 0.456M 
 2    0.281 0.297 9.63 
 3    0.408 0.219 8.10 
 4   0.967M 1.19 0.210 5.90 
 5   0.819 1.00 0.201 4.86 
 6   2.72 0.856 0.201 4.19 
 7   4.57 0.820 0.199 3.50 
 8   6.98 0.864 0.198 3.18 
 9   6.73 0.730 0.197 3.18 
 10   4.51 0.660 0.197 2.89 
 11   3.04 0.640 0.196 2.54 
 12   2.11 0.626 0.196 2.29 
 13   1.55 0.626 0.196 2.27 
 14   1.22 0.641 0.200 1.96 
 15   1.04 0.634 0.484 1.66 
 16   1.14 0.633 0.461 1.46 
 17   1.03 0.618 0.373 1.35 
 18   0.916 0.547 0.319 1.15 
 19   0.807 0.492 0.327 0.927 
 20   0.707 0.429 0.305 0.885 
 21   0.624 0.361 0.322 0.880 
 22   0.544 0.488 0.337 0.802 
 23   0.484 0.533 0.341 0.553 
 24   0.433 0.496 0.363 0.535 
 25   0.375 0.451 0.385 0.535 
 26   0.346 0.390 0.387 0.535 
 27   0.404 0.351 0.389 0.530 
 28 12.0E  0.392 0.330 0.400 0.514 
 29 14.0E  0.352 0.314 0.374 0.502 
 30   0.309 0.292 0.354 0.502 
 31    0.358 0.449

Total  26.0  45.119 17.348 9.459 71.110 0.456 

Mean.  13.0  1.67 0.560 0.305 2.37 0.456 
Max.  14.0  6.98 1.19 0.484 9.63 0.456 
Min.  12.0  0.309 0.281 0.196 0.502 0.456 
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Clinton Creek Middle

2004 Daily Discharge in CMS

 Day May June July Aug. Sept. Oct.

 1  1.03 0.223 2.41 0.199 
 2  1.84 0.226 2.97 0.199 
 3  4.14 0.219 2.39 
 4  3.62 0.211 1.81 
 5  2.59 0.207 1.32 
 6 6.83 1.88 0.205 0.929 
 7 8.95 1.43 0.200 0.698 
 8 7.62 1.18 0.200 0.558 
 9 5.56 1.11 0.200 0.480 
 10 4.75 0.795 0.200 0.419 
 11 5.24 0.667 0.202 0.381 
 12 8.06 0.567 0.200 0.350 
 13 9.54 0.470 0.200 0.337 
 14 9.21 0.393 0.199 0.312 
 15 8.96 0.359 0.198 0.302 
 16 8.40 0.335 0.197 0.294 
 17 7.22 0.351 0.197 0.290 
 18 5.71 0.287 0.197 0.282 
 19 4.48 0.272 0.197 0.265 
 20 3.48 0.256 0.197 0.235 
 21 2.67 0.249 0.197 0.215 
 22 2.17 0.248 0.440 0.205 
 23 1.98 0.240 0.663 0.200 
 24 2.00 0.237 0.295 0.200 
 25 2.32 0.234 0.233 0.199 
 26 2.92 0.231 0.216 0.199 
 27 2.58 0.228 0.206 0.202 
 28 2.03 0.226 0.210 0.205 
 29 1.73 0.225 0.479 0.201 
 30 1.46 0.221 1.30 0.200 
 31 1.21 2.44 0.199 

Total  127.08 25.911 10.754 19.257 0.398 

Mean  4.89 0.864 0.347 0.621 0.199 
Max.  9.54 4.14 2.44 2.97 0.199 
Min.  1.21 0.221 0.197 0.199 0.199 
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Day May June July Aug. Sept. Oct.

1 2.34 0.113 0.138 0.166 1.10

2 2.17 0.116 0.136 0.162 1.11

3 1.92 0.119 0.138 0.161 1.04

4 1.54 0.124 0.137 0.165 0.962

5 1.21 0.131 0.142 0.167 0.849

6 0.995 0.135 0.143 0.165

7 0.919 0.138 0.143 0.165

8 0.837 0.14 0.137 0.167

9 0.748 0.147 0.134 0.171

10 0.603 0.15 0.132 0.189

11 0.489 0.148 0.132 0.192

12 1.03 0.144 0.131 0.193

13 2.74 1.11 0.142 0.132 0.22

14 2.49 0.861 0.139 0.131 0.212

15 2.18 0.588 0.183 0.129 0.215

16 1.77 0.334 0.125 0.13 0.222

17 1.89 0.26 0.145 0.132 0.23

18 2.85 0.215 0.145 0.132 0.274

19 2.69 0.188 0.142 0.13 0.336

20 2.15 0.176 0.14 0.13 0.385

21 1.67 0.167 0.141 0.13 0.44

22 1.41 0.141 0.142 0.13 0.659

23 1.24 0.136 0.14 0.131 0.848

24 1.28 0.127 0.139 0.134 0.976

25 1.64 0.121 0.14 0.141 1.01

26 2.58 0.118 0.139 0.145 1.00

27 2.36 0.115 0.139 0.142 0.923

28 2.65 0.114 0.137 0.14 0.981

29 3.11 0.113 0.135 0.142 1.10

30 2.42 0.114 0.134 0.145 1.12

31 2.06 0.132 0.149

Total 41.18 19.799 4.284 4.218 13.214 5.061

Mean 2.17 0.660 0.138 0.14 0.440 1.012

Max. 3.11 2.34 0.183 0.149 1.12 1.11

Min. 1.24 0.113 0.113 0.129 0.161 0.849

2005 Daily Discharge in CMS

Clinton Creek above Fortymile River



Day June July Aug. Sept. Oct.

1 0.61 1.63 0.497 1.11 1.55

2 0.598 1.29 0.537 0.993 1.45

3 0.561 1.02 0.567 0.927 1.30

4 0.506 0.864 0.546 0.883 1.80

5 0.399 0.78 0.506 0.855

6 0.335 0.717 0.47 0.857

7 0.288 0.637 0.452 0.842

8 0.253 0.662 0.43 0.825

9 0.231 0.632 0.431 0.8

10 6.29 0.224 0.528 0.40 0.797

11 6.17 0.207 0.453 0.389 0.782

12 5.68 0.196 0.422 0.424 0.783

13 5.47 0.187 0.407 0.417 0.769

14 5.29 0.175 0.389 0.421 0.759

15 6.04 0.175 0.373 0.442 0.735

16 6.65 0.23 0.363 0.485 0.727

17 11.3 E 0.336 0.348 0.521 1.27

18 10.00 E 0.417 0.359 0.559 1.56

19 8.86 E 0.441 0.359 0.562 1.74

20 7.44 E 0.419 0.345 0.756 1.84

21 6.19 E 0.418 0.33 1.29 1.79

22 5.09 E 0.706 0.333 2.54 1.66

23 4.14 E 0.944 0.323 2.62 1.53

24 3.32 E 0.859 0.311 2.49 1.39

25 2.62 E 0.76 0.304 2.2 1.24

26 2.06 E 0.782 0.302 2.2 1.11

27 1.59 E 1.81 0.323 2.09 1.12

28 1.22 E 2.21 0.32 1.84 1.24

29 0.926 E 2.16 0.353 1.60 1.38

30 0.715 E 2.02 0.408 1.40 1.50

31 0.57 E 0.47 1.22

Total 107.631 19.457 16.355 31.302 33.814 6.1

Mean 4.89 0.649 0.528 1.01 1.127 1.525

Max. 11.3 2.21 1.63 2.62 1.84 1.8

Min. 0.57 0.175 0.302 0.389 0.727 1.300

May

Clinton Creek above Fortymile River

2006 Daily Discharge in CMS



Day May June July Aug. Sept. Oct.

1 0.986 1.03 0.321 0.275 0.468 0.762

2 1.1 0.815 0.316 0.466 0.453 0.597

3 1.35 0.682 0.357 0.434 0.444

4 1.86 0.595 0.432 0.414 0.438

5 2.36 0.537 0.454 0.396 0.433

6 2.67 0.498 0.811 0.395 0.537

7 3.01 0.491 2.26 0.423 0.566

8 2.84 0.516 1.65 0.424 0.538

9 2.43 0.485 1.42 0.422 0.572

10 2.28 0.45 1.35 0.418 0.579

11 2.76 0.409 1.34 0.413 0.575

12 3.05 0.411 1.14 0.403 0.568

13 2.55 0.486 0.882 0.446 0.615

14 1.97 0.635 0.737 1.23 0.70

15 1.76 0.58 0.641 1.55 0.796

16 1.62 0.509 0.59 1.45 1.23

17 1.29 0.451 0.544 1.24 1.42

18 1.02 0.405 0.51 1.03 1.44

19 0.906 0.37 0.51 0.875 1.83

20 0.828 0.347 0.499 0.782 2.63

21 0.769 0.31 0.468 0.697 2.59

22 0.72 0.314 0.431 0.654 2.14

23 0.676 0.346 0.501 0.655 1.67

24 0.647 0.323 0.741 0.641 1.47

25 0.595 0.326 0.919 0.618 1.33

26 0.586 0.351 0.801 0.587 1.18

27 0.582 0.36 0.592 0.554 0.998

28 1.75 0.354 0.447 0.532 0.886

29 2.65 0.338 0.35 0.515 0.85

30 1.74 0.326 0.281 0.496 0.819

31 1.26 0.239 0.481

Total 50.615 14.05 22.534 19.916 30.765 1.359

Mean 1.63 0.468 0.727 0.64 1.026 0.680

Max. 3.05 1.03 2.26 1.55 2.63 0.762

Min. 0.582 0.310 0.239 0.275 0.433 0.597

2007 Daily Discharge in CMS

Clinton Creek above Fortymile River



Day May June July Aug. Sept. Oct.

1 0.184 1.49 1.99 0.504

2 0.175 9.22 1.68 0.479

3 0.167 5.83 1.56 0.464

4 0.164 3.26 1.50 0.444

5 0.185 1.94 1.46 0.42

6 2.56 0.21 1.36 2.14 0.413

7 2.10 0.207 1.03 2.27 0.408

8 2.14 0.212 0.814 2.02 0.412

9 2.01 0.214 1.10 1.81 0.426

10 1.79 0.212 1.23 1.76 0.437

11 1.56 0.214 3.03 1.67 0.626

12 1.36 0.225 2.78 1.55 0.999

13 1.47 0.229 1.97 1.44 1.15

14 1.91 0.221 1.46 1.37 1.19

15 1.59 0.214 1.21 1.29 1.18

16 1.24 0.191 0.993 1.21

17 0.982 0.182 0.748 1.14

18 0.811 0.201 1.55 1.11

19 0.677 0.247 3.31 1.05

20 0.593 0.28 6.02 0.922

21 0.52 0.241 8.19 0.86

22 0.488 0.265 6.05 0.797

23 0.452 0.277 4.48 0.733

24 0.422 0.524 3.61 0.69

25 0.406 0.487 2.87 0.667

26 0.359 0.441 2.38 0.647

27 0.322 0.403 2.06 0.62

28 0.284 0.38 1.89 0.6

29 0.257 0.434 2.02 0.574

30 0.226 0.461 2.03 0.544

31 0.197 2.16 0.522

Total 26.726 8.047 88.085 38.196 9.552

Mean 1.03 0.268 2.841 1.23 0.637

Max. 2.56 0.524 9.22 2.27 1.19

Min. 0.197 0.164 0.748 0.522 0.408

2008 Daily Discharge in CMS

Clinton Creek above Fortymile River



Day May June July Aug. Sept. Oct.

1 0.523 3.51 0.522 0.651

2 0.477 2.77 0.505 0.614

3 0.423 2.5 0.485 0.661

4 0.395 2.34 0.463 0.764

5 0.415 2.06 0.444 0.714

6 0.556 1.63 0.478 0.755

7 0.662 1.32 0.457 0.735

8 0.618 1.31 0.428 0.667

9 0.645 3.42 0.404 0.599

10 0.613 6.39 0.387 0.519

11 0.55 4.68 0.382 0.545

12 3.34 0.502 3.09 0.378 0.562

13 2.37 0.671 2.09 0.375 0.515

14 1.88 1.47 1.51 0.388 0.493

15 2.12 3.45 1.16 0.4 0.424

16 3.04 1.73 1.03 0.438 0.417

17 4.22 1.46 1.69 0.459 0.42

18 5.78 3.06 1.28 0.476 0.425

19 7.11 2.55 1.4 0.511 0.443

20 6.45 2.23 1.56 0.62 0.485

21 4.59 6.68 1.3 1.5 1.24

22 3.37 6.45 1.04 1.76 1.89

23 2.68 5.15 0.832 1.56 1.64

24 2.18 5.91 0.696 1.71 1.09

25 1.76 4.2 0.615 1.59 0.855

26 1.42 2.68 0.634 1.41 0.735

27 1.12 3.4 0.655 1.22 0.663

28 0.904 16.0 0.623 1.02 0.605

29 0.763 13.0 0.554 0.871 0.549

30 0.669 5.9 0.518 0.752

31 0.594 0.53 0.667

Total 56.36 92.37 54.737 23.06 20.675

Mean 2.82 3.079 1.766 0.74 0.71

Max. 7.11 16 6.39 1.76 1.89

Min. 0.594 0.395 0.518 0.375 0.417

Clinton Creek above Fortymile River

2011 Daily Discharge in CMS



Day May June July

1 0.688 0.882 2.76 0.592 E 1.24 E

2 0.576 0.885 4.57 0.55 E 1.20 E

3 0.499 0.849 4.40 0.633 E 1.19 E

4 0.464 0.864 3.36 0.588 E 1.09 E

5 0.452 0.844 2.21 0.598 E 1.03 E

6 0.446 0.806 1.57 0.61 E 1.28 E

7 0.421 0.771 1.23 E 0.656 E 1.79 E

8 0.41 0.689 0.953 E 0.811 E 1.56 E

9 0.403 0.609 0.765 E 1.14 E 1.29 E

10 3.39 0.386 0.643 0.642 E 1.24 E

11 3.21 0.358 1.77 0.576 E 1.28 E

12 3.22 0.322 2.59 0.527 E 1.13 E

13 4.87 0.296 1.72 0.497 E 1.09 E

14 4.83 0.293 1.09 0.456 E 1.06 E

15 3.5 0.284 0.781 0.417 E 0.99 E

16 3.07 0.279 0.655 0.379 E 0.865 E

17 2.79 0.285 0.643 0.397 E 0.959 E

18 2.48 0.276 0.585 0.457 E 1.06 E

19 2.10 0.271 0.554 0.48 E 0.981 E

20 1.93 0.269 0.611 0.48 E 0.799 E

21 1.92 0.262 0.709 0.464 E 0.824 E

22 2.01 0.243 0.676 0.453 E 0.831 E

23 2.19 0.23 0.593 0.413 E 0.82 E

24 2.18 0.227 0.581 0.344 E 0.888 E

25 3.37 0.22 0.574 0.395 E 1.03 E

26 3.89 0.228 0.518 0.518 E 1.01 E

27 2.65 0.239 0.465 0.697 E 1.16 E

28 1.86 0.275 0.417 1.1 E 1.39 E

29 1.35 0.30 0.37 0.887 E 1.35 E

30 1.05 0.331 0.35 0.683 E 1.23 E

31 0.837 0.485 0.636 E

Total 58.697 10.233 24.579

Mean 2.67 0.341 0.793

Max. 4.87 0.688 2.59

Min. 0.837 0.220 0.350

1.39

Clinton Creek Middle

2012 Daily Discharge in CMS

0.939
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Day May June July Aug. Sept. Oct.

1 3.476 0.398 0.217 0.388

2 2.766 0.467 0.188 0.395

3 2.488 0.461 0.157 0.416

4 2.188 0.43 0.13 0.448

5 2.299 0.389 0.112 0.484

6 2.641 0.384 0.102 0.528

7 2.176 0.356 0.099 0.504

8 1.694 0.366 0.093 0.603

9 1.343 0.375 0.091 2.313

10 1.158 0.469 0.079 2.422

11 0.999 0.569 0.074 1.871

12 0.827 0.55 0.072 1.465

13 0.674 0.462 0.069 1.239

14 0.547 0.378 0.102 1.048

15 0.47 0.315 0.106 0.887

16 0.426 0.291 0.215 0.746

17 0.385 0.28 0.276 0.661

18 0.36 0.323 0.704 0.603

19 0.321 0.454 1.143 0.654

20 0.292 0.856 1.254 0.745

21 0.334 1.023 1.302 0.717

22 0.943 0.922 1.295 0.674

23 1.851 0.745 1.086 0.624

24 1.405 0.598 0.884 0.585

25 1.077 0.506 0.761 0.577

26 0.814 0.429 0.627

27 0.613 0.358 0.547

28 0.494 0.325 0.472

29 5.688 0.46 0.288 0.42

30 4.571 0.433 0.262 0.383

31 4.181 0.24 0.391

Total 14.44 35.954 14.269 13.451 21.597

Mean 4.81 1.198 0.460 0.43 0.864

Max. 5.688 3.476 1.023 1.302 2.422

Min. 4.181 0.292 0.240 0.069 0.388

Clinton Creek Middle

2013 Daily Discharge in CMS



Day May June July Aug. Sept. Oct.

1 0.297 1.102 0.949 2.008 0.416

2 0.307 1.043 0.889 1.727 0.402

3 0.312 0.919 0.816 1.51 0.394

4 0.296 0.766 0.749 1.305 0.391

5 0.282 0.635 1.015 1.158 0.39

6 0.296 0.536 1.181 1.052 0.389

7 0.289 0.483 1.276 0.96 0.388

8 0.284 0.503 1.603 0.875 0.373

9 0.272 0.572 1.595 0.828 0.353

10 0.264 0.802 1.384 0.78

11 0.264 0.81 1.171 0.73

12 0.253 0.732 1.027 0.69

13 0.24 0.688 0.896 0.669

14 0.219 0.604 0.803 0.649

15 0.193 0.547 0.737 0.636

16 0.169 0.504 0.698 0.615

17 0.151 0.482 0.647 0.602

18 0.251 0.458 0.973 0.587

19 1.887 0.433 1.597 0.569

20 2.445 0.451 1.738 0.552

21 0.651 1.774 0.509 1.657 0.55

22 0.541 1.469 0.507 1.534 0.553

23 0.428 1.142 0.485 1.412 0.546

24 0.373 0.889 0.496 1.292 0.533

25 0.341 2.235 0.614 1.217 0.486

26 0.327 7.16 1.308 1.246 0.462

27 0.315 4.624 1.626 1.527 0.441

28 0.308 2.773 1.575 1.629 0.453

29 0.303 1.835 1.614 1.575 0.441

30 0.279 1.322 1.415 1.815 0.431

31 0.296 1.141 2.208

Total 4.162 34.194 24.36 38.856 23.398 3.496

Mean 0.38 1.140 0.786 1.25 0.780 0.388

Max. 0.651 7.16 1.626 2.208 2.008 0.416

Min. 0.279 0.151 0.433 0.647 0.431 0.353

Clinton Creek Middle

2014 Daily Discharge in CMS


