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LIMITATIONS OF REPORT 

June 29, 2005 

This report was prepared by BGC Engineering Inc. (BGC) for the account of Deloitte & Touche 
Inc. The material in it reflects the judgement of BGC staff in light of the information available to 
BGC at the time of report preparation. Any use which a Third Party makes of this report, or any 
reliance on decisions to be based on it are the responsibility of such Third Parties. BGC 
Engineering Inc. accepts no responsibility for damages, if any, suffered by any Third Party as a 
result of decisions made or actions based on this report. 

As a mutual protection to our client, the public, and ourselves, all reports and drawings are 
submitted for the confidential information of our client for a specific project and authorization for 
use and/or publication of data, statements, conclusions or abstracts from or regarding our 
reports and drawings is reserved pending our written approval. 
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1.0 INTRODUCTION 

June 29, 2005 

The Faro Mine is located in the central Yukon, as shown in Figure 1, approximately 200 km 
north-northeast of Whitehorse or approximately 22 km north of the town of Faro. The Rose 
Creek Diversion Canal (RCDC) is located to the south of the tailing impoundment, along the 
south side of the Rose Creek Valley, as shown in Figure 2. 

The RCDC diverts the water flow of Rose Creek around the tailings impoundment at Faro Mine. 
The RCDC consists of two segments; the upper reach, constructed in 197 4 as part of the 
development of the second tailings impoundment and the lower reach, constructed as part of 
the 1980 Down Valley Tailings development. The 1980 portion of the canal was designed to 
transfer the 50 year return period flood with a contingency to transmit the 500 year return period 
flood (Golder 1980). 

In a report prepared by BGC Engineering Inc. (BGC) in 2004, the hydraulic capacity of the canal 
was determined to be less than the design flood required by the Water License. It was 
recommended that raising the low sections of the canal would re-establish the required capacity. 
Design requirements and technical specifications were developed for the required dike raise as 
provided for in BGC (2004). 

A copy of the technical specifications and three key design drawings are included in Appendix I. 
The technical specifications and drawings indicate the required construction, sequencing, 
volumes and methods of payment. Further details are provided in Section 2.0 and in the 2004 
BGC report. 

Deloitte & Touche (D & T) selected Tim Moon and Clifford McCleod Contracting to provide 
equipment to complete this project. The terms of the contract were different than shown in the 
technical specifications. The contractors were paid on the basis of hours worked (grader, loader, 
compactor, and excavator) or volume transport (trucks). The contractors worked under the 
supervision of Anvil and BGC staff. Additionally, select Anvil Range equipment, including a 
water truck, was used as required to supplement the two contractors. 

BGC was retained to provide construction monitoring services relative to the RCDC 
construction. The information presented in this report documents the construction process 
related to the RCDC, as well as to other as-built information related to the channel, as observed 
a.nd collected by BGC. 
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2.0 DESIGN BACKGROUND 

June 29, 2005 

The water license (Yukon Water Board, License Q203-059, Part E, Line 40) for the Faro Mine 

stipulates that the RCDC has the capacity to pass the 500 year flood. The 2004 study (BGC 2004) 
indicated that portions of the RCDC could not convey the required flood without overtopping. It 
was recommended that these portions of the dike crest be raised. Various design considerations 
were examined and the following design criteria were selected: 

• The design elevation for the crest of the canal dike is to be based on the calculated water 
level determined from the ice filled channel analysis. 

• No freeboard is required above the 500 year flood level. 

• Rip rap for the raised sections of the canal dike should match the existing rip rap. 

During the winter of 2003/2004, both thickness and water content of the snow pack at the site was 
well above average. A recommendation that the dike be temporarily raised was based on the 
potential for greater than normal spring flows from the melting of the snow pack and the 
knowledge that sections of the canal dike crest were lower than required. Sand and gravel fill, the 

same fill used in the final construction described herein, was brought into place and spread by 
Anvil Range equipment in May 2004. The fill placement was considered temporary given the 

1 frozen condition of the existing dike surface and freezing conditions and limited compaction during 
placement. This fill was termed 'winter placed fill'. A geotextile strip was placed on the surface 
prior to fill placement to aid in the removal. 

The design of the canal dike upgrade was envisioned to re-establish conditions in the portion of 
the dike crest know to be low to those that existed following the originally constructed in 1980/81. 
The location of the canal dike raising, approximately 1 km, is shown in Figure 3. The materials 
used to raise the crest of the canal dike were selected to match the materials used to construct 
the original dike (Golder, 1980). 

Technical specifications and design drawings are attached in Appendix I. It should be noted that 
the technical specifications layout the technical requirements for completion of the project as 

well as measurement and basis of payment. The final contract arrangements between Anvil 
Range and the contractors modified these technical specifications, in that the contractors were 
paid on the basis of bulk material moved and an hourly basis. The technical requirements 
outlined in the technical specifications were followed in the completion of this project. 

3.0 CONSTRUCTION/ADMINISTRATION PERSONNEL 

The project overview was under the direction of Mr. Dana Haggar, Anvil Range's Site Manager. 
Prior to BGC arriving on site, Anvil Range equipment was used for borrow excavation, hauling 
and stockpiling rip rap and granular fill materials. Anvil Range equipment was also used for 

placement of the 'winter placed fill' in May, 2004. Anvil Range also provided a hydraulic 
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As-Built Report 
June 29, 2005 

excavator and operator to perform the borrow excavation work at the Rose Creek Borrow Area 
(rip rap) and the Haul Road Borrow Area (granular material), shown on Figure 2. Anvil Range 
also provided truck transport to haul the materials to a stockpile located near the spoil piles 
along the southern embankment of the Cross Valley Dam. During construction, Anvil provided a 
water truck and operator. 

Survey personnel were provided by Yukon Engineering Services (YES) of Whitehorse, YT. YES 
established survey stations every 25 m to provide horizontal and vertical (elevation) controls. 
Following completion of the construction YES performed an as-built survey of the surface of the 
dike. 

Tim Moon Construction provided a day shift of equipment, truck drivers and equipment 
operators for this project. Tim Moon Construction worked between July 25 and August 10, 2004. 
Construction equipment provided by Tim Moon included a hydraulic excavator, a grader, a 
compactor, a front-end loader and two gravel trucks. 

Clifford McLeod Contracting provide a day shift of equipment, truck drivers and equipment 
operators for this project. Clifford McLeod Contracting worked between July 26 and August 1, 
2004. Construction equipment provided by Clifford McLeod included a front-end loader and two 
gravel trucks. 

Initial material property testing and nuclear densometer compaction testing was conducted by 
Tyler Plante of EBA Engineering Consultants Ltd , on an as-required basis. 

Overall project engineering was under the control of BGC. BGC's site personnel consisted of 
Mr. Gerry Ferris, who was on-site from July 25 to August 2, 2004 and Mr. Mike McCrank, who 
was on-site from August 3 to 18. Construction daily reports were prepared by BGC and are 
included in Appendix II. BGC personnel performed surveys of the survey lines and grades of the 
project throughout construction. 

Daily time summary sheets were prepared by the contractors and submitted to BGC for 
approval. These approved daily time sheets were then forwarded to Anvil Range for review and 
approval of invoices. 

4.0 CONSTRUCTION 

4.1 General 

The as-built report provided below describes the activities that were undertaken as part of the 
RCDC upgrade between July 26 and August 10, 2004. Prior to construction commencement, the 
following tasks were completed: 

• Quarrying and stockpiling sand and gravel from the North Fork borrow pit, by Anvil staff. 

• Riprap production and stockpile, by Anvil staff. 
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• Measurement of the rip rap grain size, split net analysis (Photo 1 ). A copy of the resulting 
grain size determination is included in Appendix Il l. 

• Grain size analysis of the sand and gravel fill. A copy of the results is included in Appendix 
111. 

• Determination of the Standard Proctor Maximum Dry Density (SPMDD) and optimum 
moisture content was completed. Copies of the test results are included in Appendix Ill. 

• Layout of survey stations on 25 m stations. These stations, installed by YES, were used 
throughout construction for vertical (elevation) control of construction, as shown on 
Figures 3 and 4. 

During the construction, the following reporting and Quality Assurance / Quality Control (QA/QC) 
testing was performed: 

• Completion of daily reports, included in Appendix II. 

• Measurement of the compacted density. This was completed by nuclear densometer 
testing included in Appendix Ill. 

• Measurement of the moisture content, via oven drying, of the compacted sand and gravel, 
included in Appendix Ill. 

• Measurement of the elevation of each of the completed lifts and the final elevation control 
of the dike crest surface. 

• Measurement of the location of the rip rap placement. 

YES conducted the final as-built topographic survey of the canal dike during September 2004. 

4.2 Construction Equipment Summary 

Anvil's equipment was used for the following purpose: to develop the borrow area, including 
required stripping and grubbing, haul the construction materials (granular fill and rip rap), and 

conduct associated clean-up activities within the borrow areas. These construction activities 
occurred between July 15 and 25, 2004 prior to the arrival of BGC staff on-site. 

Mobilization of Tim Moon's and sub-contractors equipment began on July 24. The equipment 
moved to site included the following: a hydraulic excavator, a front-end loader (Clifford McLeod, 
sub-contractor), two 10 m3 capacity gravel trucks (Clifford McLeod), a grader and a vibrating 
roller compactor. A third 10 m3 dump truck was supplied by John Kraft (sub-contractor) for 
movement of material for the borrow source to the canal dike. The grader was used to scarify 

the surface of the dike. The hydraulic excavator was used at the granular fill stockpile for 
loading the gravel trucks. Once the haul trucks had placed the fill in designated areas along the 
crest of the dike, the grader was used to spread the fill into 150 mm lifts. The vibrating roller 

compactor was then used, along with the Anvil water truck, to compact the fill to design 
specifications (98 % SPMDD) . 
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The Anvil range personnel and the contractors worked one shift per day; each shift was 1 O 
hours in duration. 

4.3 Construction Details 

The gravel and sand material used in the raising of the crest of the RCDC dike was obtained 
from the Haul Road borrow area pit, as shown on Figure 2. A copy of the grain size testing of 
the sand and gravel SPMDD testing is included in Appendix Ill. 

The rip rap material used in the RCDC dike upgrades was developed at the Rose Creek borrow 
area by Anvil Range and hauled to a local borrow area (Photo 2). The rip rap was tested for 
material grain size distribution to ensure that the material met the original specifications for the 
RCDC (Golder 1980). The rip rap was larger, therefore acceptable, than the specification shown 
in Figure Appendix 111-1. 

Prior to construction, the RCDC dike was surveyed by YES. The original topography is 
illustrated in Figures 3, 4 and 5. Survey stations were placed every 25 m and were used 
throughout construction to ensure vertical (elevation) control the sand and gravel lifts. 

The following describes the construction sequence: 

• Remove winter fill (Photo 3). 

• Scarify the crest in locations of dike raise (Photos 4 and 5). 

• Sand and gravel was hauled and placed along the crest of the dike in locations where 
the survey indicated elevations not meeting the design requirements. 

• Sand and gravel fill was spread, moisture conditioned and compacted to minimum 98% 

SPMDD (Photos 6 to 10). 

• Elevation control was maintained through ongoing survey and layout staking (Photo 11 ). 

• Upon completion of placement of the sand and gravel fill, grade staking for placement of 
rip rap was undertaken (Photos 12 to 16). During preparation for rip rap placement it 
was discovered that the existing rip rap did not extend to the existing surface of the dike 
crest, in places. The surface prepared for the rip rap was extended until the new rip rap 
would tie into the existing. This resulted in increased volumes of rip rap for this project, 
the additional rip rap was produced by Anvi l Range staff. 

• If compaction specifications were not met, additional water was placed and the material 
was compacted again. Density testing may not have been repeated in sections of 
recompaction due to logistical constraints, however, these areas were evaluated based 
on performance comparison with near by sections of satisfactory density. One section, 
from 0+625 to O+ 750, may not be compacted to 98% along the shoulder as conditions 
were unsafe for water truck access. The section with low compaction results represent a 
third of the dike width (Photos 14 to 16). 
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• Rip-rap material was hauled and placed along the edge of the crest of the RCDC dike in 
locations where the dike had been raised and where it was determined that there was 
insufficient rip-rap protection. The material was placed with an excavator along the 
banks of the dike (Photos 17 to 23). 

A summary of the materials used as part of the RCDC dike upgrades construction is provided in 
Table 1. 

Table 1 - Summary of Materials Used During the RCDC Dike Upgrades 

Estimated As-Built 
Material Quantity Quantity 

Sand and Gravel Placement 4245 mJ 4100 m.:i 

Rip rap placement 508 m.:i 800 m.:i 

Upon completion of construction, the finished surfaces of the sand and gravel fill and rip rap 
were surveyed. A contour plot was created based on this as-built survey and is shown on 
Figures 4 and 5, along with the pre-construction topography. The preconstruction survey, on 
going survey during construction and the final survey were used to create section and profile 
views shown on Figures 4 through 7. Photographs of the completed construction are shown in 
Photos 23 and 24. 

4.4 Conclusion 

Based on the observations undertaken while on site, and information provided by third parties, it 
is concluded that the dike raise project was constructed in accordance with the overall design 
intent (BGC 2004). The raised section of the RCDC dike crest should be monitored, via both 
visual monitoring and instrumentation to ensure on-going satisfactory performance. Such a 
monitoring program is currently in place for the RCDC as part of the Annual Geotechnical 
monitoring of the Faro Mine site. 

5.0 · POST-CONSTRUCTION MONITORING 

Monitoring of the performance of the RCDC dike will be performed as part of the annual visual 
inspections. Visual inspections will focus on settlement, erosion and/or any cracking that may be 
occurring . Visual inspections and monitoring should be conducted in May/June and September 
each year as discussed in the 2004 Annual Geotechnical Evaluation and Instrumentation 
Review (BGC 2005). Maintenance activities, including surface grading of the dike, should occur 
each September or October after the annual inspection to cover areas where cracks and 
potholes have developed. 
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6.0 CLOSURE 

This report summarizes the construction required to upgrade a portion of the RCDC Dike crest. 

The RCDC dike upgrade was required to increase the hydraulic capacity of the canal to pass the 

500 year flood , as required by the Water License. The construction described in the report was 

completed in accordance with design specifications and drawings for the project. 

We trust that this report meets your needs at this current time. Should you have any questions 

or comments concerning the information provided within this report, please contact the 

undersigned. 

Respectively submitted: 

BGC Engineering Inc. 
Per: 

Jordan Severin, M.Sc., Geol.l.T (AB) 

Geologist 

Gerry Ferris , M.Sc., P.Eng . (AB) 

Geotechnical Engineer 

::,~~ ACTI~~ 
Date ·z. 'r ~ ;{'_tA. Ai E · O 5:: 

PERMIT NU ;JEER: PP092 
Association of Prcfessional Enaineers 

ot '·,,:,~·n .., ..._ ____ __;_;_ ------1 
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Photo 1 shows the Split Net balls on the riprap stockpile. 

Photo 2 shows a view of the remaining sand and gravel borrow fol lowing completion of the 
RCDC crest raise. 
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Photo 3 shows a view looking to the west from Station O+ 750. Note this section is currently 
having the winter placed fill removed. This material is being windrowed into the central section. 
This material is being reused (with large cobbles removed) in the dike raising. 

..... ' ,.4· .. ~ 
... ~ ., ·. '(' ; 
. -'"· . ~ .y . 

, t f I I I# 
' .& •t, 

. ' 

Photo 4 shows a view of the 160G grader as it starts to scarify the surface of the Canal Dike. 
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Photo 5 shows a view looking east from Station 0+500 at the scarified surface of the original 
Canal Dike. This is the original surface of the dike, following removal of the winter placed fill. 

Photo 6 shows a view taken from Station 0+550 looking towards the east. The scarified 
surface of the road is now being back-bladed to create a smooth upper surface prior to 
compaction. 

N :\Projccts\02 5 7-026-03\Photos. pub 3 
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Photo 7 shows a view looking towards the west from Station 0+950. Note on the right hand 
side of this photo that water has been placed and compaction started and on the left hand side 
no water has yet been placed. 

Photo 8 shows a view of the compacter working on the scarified and watered surface near 
0+925. 
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Photo 9 shows a view of the first scarified and compacted section of the Rose Creek Diversion 
Canal Dike, looking to the north from station 1 +000. Note the application of water. 

Photo 10 shows the surface of the scarified and re-compacted surface. This photo is taken 
looking to the east from Station 0+525. 
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Photo 11 shows the grade stake at station 0+800. 

Photo 12 shows a view looking to the east from station 0+150. This shows the second lift of 
general fill (sand and gravel) currently being compacted. 
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Photo 13 view looking to the east from station 0+650. In this section the third lift of gravel has 
been placed and bladed level in preparation for compaction. 

Photo 14 shows a view looking to the east from station O+ 725. Note the wide space between 
the stakes, this area needs to be filled with granular fill prior to riprap placement. 

N :\Projects\025 7-026-03\Photos. pub 7 
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Photo 15 shows a view looking to the west from station O+ 725. This shows the area from the 
previous photo and the start of fill placement in this area. 

Photo 16 shows a view looking east from station 0+850. This photo shows the grade staking 
for riprap placement and the soil that has been in filled in this area. 

N :\Proj ects\025 7-026-03\Photos. pub 8 
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Photo 17 shows grade stakes for riprap placement. 

Photo 18 shows a view at station O+ 700. Note the instrument location which has some fill 
directly adjacent to it. Some fill needs to removed around this instrument and riprap placed in 
this area . 

N :\Projects\025 7-026-03\Photos. pub 9 
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Photo 19 shows a view taken at station 0+175 showing the completed surface of the general 
fill and the grade stakes for riprap placement. 

Photo 20 shows a view at station 0+825 of the prepared surface for riprap placement. 

N :\Projects\025 7-026-03\Photos.pu b 10 
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Photo 21 surveying the prepared surface at the RCDC riprap upgrade prior to placement. Note 
the stockpiles of riprap ready for placement. 

Photo 22 shows a view of the completed riprap surface, at Station 0+150 looking east. 

N :\Pro_iccts\02 5 7-026-03\Photos. pub 11 
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Photo 23 shows a view of the riprap placed at 0+800, looking towards the west. 
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GENERAL CLAUSES 
GENERAL DESCRIPTION OF THE PROJECT 

1.0 LOCATION 

The site of the work is located within the valley of Rose Creek, at the Anvil Mining Corporation 
Property, near the town of Faro, Yukon Territory. The work comprises the following: 

• The Rose Creek Diversion Canal Dike Raising - the diversion canal is located alor,g the 
southern edge of the tailings impoundments. 

2.0 PURPOSE 

The purpose of the construction project is: 

• To increase the capacity of the canal by raising the crest of)he danal dike to specific 
elevations along a portion of the canal dike. 

3.0 SCOPE OF WORK 

The work includes, but shall not necessarily be limited. to, the following: 
• Preparation of the existing dike surfac~ for the placement of the new fill material; 

consisting of scarifying and re-compaqtion of the upper 150 mm of the existing surface, 

• 
• 

Borrow excavation, hauling, placemenfand c;ompaction of granular material, 
Borrow excavation, hauling and placemeht of rip rap material. 

• Protect the existing instrumentation. Extend the overall height of the existing instruments 
as required. 

The following activities related to this project will be undertaken by the Owner or Owner's 
representative: . :;;·::> 

• Survey and layout of~ork to the specified lines and grades, 

• Maintenance of the a:c:~ess roads between the borrow area and the work, 

• Development of the borrow area, including any required stripping and grubbing, 

• Supply of construction materials (granular fill and rip rap), 

• Clean-up\ictivities in the borrow area . 

The Contractor shall supply all equipment and suitably experienced personnel to manage his 
construction forces and to manage, supervise, service and operate the equipment such that 
best usage of the equipment will be achieved. The Contractor will be responsible for providing 
all maintenance and repair of equipment. The Owner or his representative will provide the 
necessary construction surveys. 

L:\Archieve Projects\0257 D & T\017 RCDC Assessmentlreport\Final Specifications.doc 3 



ITEM 3. GRANULAR FILL {DIVERSION CANAL DIKE RAISING) 

3.1 DESCRIPTION 

The work includes but shall not necessarily be limited to the excavation, processing, hauling and 
placement of the materials to the lines, grades and dimensions shown on the drawings or as 
otherwise designated by the Owner or the Engineer. 

3.2 MATERIALS 

The materials shall consist of clean, well-graded sand and gravel with Jess than 30 percent by 
weight passing the 80 micron Standard sieve size and a maximum size of 75mm. 

3.3 CONSTRUCTION 

Sand and Gravel shall be placed along the diversion canal irl'accordance with the drawings or 
as otherwise required by the Engineer. 

In areas of standing water, drainage shall be improved prior to fill placement. 
··< ··}_; 

/';.,,, 

The sand and gravel shall be compacted to 98 percent of SPMDD. All new fill will be blended 
with ground contours and adequately compacted subject to approval of the Owner or his 
representative. 

The final surface of the canal dike should be graded to drain towards the canal. 

Sand and Gravel placed by 
1

the Contractor that fails to meet the 
specification shall be removed imd replaced at no charge to the owner. 

3.4 MEASUREMENT 

requirements of this 

All work.,shall be carried out only with the prior approval of the Owner or the Engineer. 
Measur;merit of the material placed will be of the final, neat volumes as measured by the 
Engine~r, . i 

WorR .that is carried out without the prior approval of the Owner or his representative will NOT 
be measured for payment. 

3.5 PAYMENT 

Payment for worR measured under this specification shall be according to the volumes 
measured by the Engineer, and will be of the final "as-built" neat volume. No payment will be 
made for the bu\R (or hauled) volume. 
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ITEM 4. RIP RAP 

4.1 DESCRIPTION 

The work includes, but shall not necessarily be limited to, the excavation, processing, hauling 
and placement of the rip rap material to the lines, grades and dimensions shown on the 
drawings or as otherwise designated by the Owner or the Engineer. 

4.2 MATERIALS 

The materials shall consist of clean, well-graded, hard and durable cobbles and boulders of 
quarry rock, and shall not contain soft or friable rock types or rock pieces that contain fractures 
or have a maximum dimension more than four times a minimum dimension. 

The rip rap shall meet the following gradation specifications: 
D,s 120to180mm 
D5o 180 to 210 mm 
Dmax 210 to 300 mm 

4.3 CONSTRUCTION 

Rip rap shall be placed along the diversion canal in accordance with the drawings or as 
otherwise required by the Owner or his representative. 

The Contractor shall haul and piace t~e material in such a manner as to minimize the 
degradation of the individual rock particl~s. The rip rap shall be placed so as to ensure that the 
larger and smaller particles are unifofrniy distributed and that the smaller particles serve to fill 
the voids between the larger particles. In this manner, a uniform layer of rip rap of specified 
thickness and minimal vciidspace will be produced. 

Rip rap placed by the ;~,ritr~ftor that fails to meet the requirements of this specification shall be 
removed, resized, and replaced at no charge to the owner. 

4.4 MEASUREMENT 

All work shall be carried out only with the prior approval of the Owner or the Engineer. The 
rri~asu~~inent will be of the final, completed, neat volume of rip rap in place. 

Work that is carried out without the prior approval of the Owner or his representative will NOT 
be measured for payment. 

4.5 PAYMENT 

Payment for work measured under this specification shall be according to the rates provided by 
the Contractor for placement of rip rap and based on the measured "as-built" volume. 
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Contractor Activities (incl. quantities/volumes): 

C:.b,,_. l ..1 e.o.l p l ,U:P w,4 I f ,£_ "4 t 9' : er, te:,(=d' ""'- 1- ,t, ,A,J li ·.f+ 0 t-fC.:, -? "±3'<2~ 
G:>e:ia (..du,{ LJLl)-Q lw4 r,,a.d."1 2 ~o<-w'f- <,.,.:;. cf .C,~J. / I ~f ()t:_{,'Z- [ _., 1:?'-f-775 

c.,,,pl-44 
r I < 

1Qcd1. ) :i2: g2,:.,I. c:~ ,:la"" , h,.,,~I , 7c~ ~ ~.......:r';: I I i 

I 

' 
1~ 11....l "- fat;.e 1 +L. g ,·k.... ;6, Ci)~!.d,, -> ~~i,,-1 (:,L) ,;1,() .&la.c.e~ 

I I l 
! 1'2~ +. ,2 '--<.. UJ\tl,. 

i 
' ! 

i 
I 

Unusual Conditions and Remarks:. Co!"':J"I A..J +"'-- l"'J o,4 .c.,,,c ..-,a r1'1 .? IP-<P ~ I 
i I I "-'h•.A A -1-o rl,,rt :I:,:. ,-......,.., C ,::..- o i,...J. i 

I 

I 
' I 
I 

I 
I 

p ll,vv,;~ +.w::e:il' ,>::::::v ..(.',,o,,! s ,,, ~""-"" -fc &U«y +ol"""'-......-.~ ! 
I 
I 

i 
I 
I 
I Project: Ua,,ic.u& ~ ~.....e:.. I 

! BGC ENGINEERING INC. I I 
Location: e_ toe. - c{ I fc_.11. •"4 ;5e 

AN APPLIED EARTH SGIEll!DES COMPAl\!Y 
U) .(,{f"j 

,,,,., . 
Inspector: , ./l..((15 -
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DAILY INSPECTION SUMMARY 

I 

Project No.: o 1-~ 7 - 0 1.. <,, - "'"'L. 

Inspection Report No. ___ j+----- Page: / of -~-
WEATHER 

Temperature: 

Precipitation: 

--------- Wind: 9 {~ /.;f-" 

/VJt)N~ 

Contractor Forces on Site 

Mob 

iOL+ 

Contractor Activities (incl. quantities/volumes): 

?rep v.Je>"k IL, f/M;q_~ i 

j__ Date: Ary,: z./ O'f 

Sky: c)l/.,,,_J ,h tf.,d/
7 

Cfory 

1------------------------------------
'--------------------~---------------
! , ___________________________________ _ 

1------------------------------------
Unusual Conditions and Remarks:. bry O;:t .f-o,,. ~ .,..,,,,. k we,.., e.o"'r?!..;fd 

I f-0/!ty>(.if, & Jt'p; 4,. I i--~'"-f""'-F~--+-=-,7F-"--t-7-------------------------

• BGG ENGINEERING lNG. 
l . AN Al"PL!fo EARTH SCIENCES COMPANY 

Project: 

Location: 

Inspector: __ 6_,-:ic..::t:..:.v'_:_r__,7c...,..f.c:,r_,_Y_1...c~-------
111 

N:\Administration\Forms\DAILY INSPECTION SUMMARY.doc 



. - - - -· -·- -·---··-- -···-·· ·------ --- - -- -·- ··-· -

DAILY INSPECTION SUMMARY 

Project No.: 02-c;7~ D'Zb- OI 
Inspection Report No. I I Page: L of l Date: ~ ~,lo¥ 

j WEATHER • 
I Temperature: '2.2.oC Wind: ~l .f/;J,. Sky: Pa,+l'1 c!foewt, . 
' 

Precipitation: No"a , 
Contractor Forces on Site g k ~ JJ Jt!~C: C ~"'"'aid~' 2"'!o) - Io t-kuvs 

I 
i 

; 

' 

I 
I 
I Contractor Activities (incl. quantities/volumes): 0 l!::,g_ 1#-..d ,0 >' 92-,t! C. Ji'//',,-, ¥ ..f.,,.,. ' e~~ • 

7 

I 

~&.a.. r'" !-!) C¥ r I v 

I 
' 
' 
' 

i 

I Unusual Conditions and Remarks:. k->1<+,· ........ ..1-,~ ·f -~rz,~~ I ;,,;dna 1·~ 
NYM, .Cr ( j p ff,<, ,,., .,.., du.?<21)(~ ,, P£LL ;.,. ft;,_ -kjutuJ , 

!C1~ :r.ap. be,~ lo'-'~ -]ii,,,,,, H-e., o&!.. (',:;, .,.,,,( 2/6.ic ~:e: if I 

-'::> PL A-tv ~ ~TAn:t fl:ct ~A-t. /_L.A&:.a,,2!J ~ 0.,-,, A--7- f&i. -~ S:1i-.t.. ~ -1-o/{- w:// !OC"f'2~ ctddr77fM~ f'fl)_ cp. ~k /d,.:. r/'~/4, r 

··- ,,,-,o. Project: lct-rd lif?tr-~ .. BGC ENGINEERING. ]NC. Location: R.c Dl.. - /)1 'ke Rfl,~~ 
AN APPLIED EARTH SCIENCES COMPANY ' 

fl.e.rry 
• Inspector: &,rt~ 

N:\Admlnistration\Forms\DAILY INSPECTION SUMMARY.doc 
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DAILY INSPECTION SUMMARY 

.+--
Project No.: O?h"J: ~(J'M -O'"Z.-- -~ C/1'/ek /,/ J:./ ,17/o.c=e,,i 

I Inspection Report No. M k Page: 1 of I Date: 4 f@r 
I 

WEATHER 

, Temperature: ....- l/Ov (__ Wind: lr9d/-- Sky: ~~~4='.L.=a=cr'" _____ _ 
I Precipitation: 

I-2-

Unusual Conditions and Remarks:. ----------------------

. BGe:>ENGINEERING ING. 
AN APPLIED EARTH SCIENCES COMPANY 

N:\Administration\Fonns\DAILY INSPECTION SUMMARY.doc 



I 
I DAILY INSPECTION SUMMARY 

I Project No.: Ova- -oifo-D1.. f-,1 '-·t ;lv.c.a,wvt,} 
j Inspection Report No. _ _,juji1.., ':\..,_ ____ Page: 1 of 

I WEATHER 
N i '"C... _--://7".::::::'.:'.::::::==---- Wind: sky: c /e"! r j Temperature: 

------ --"'-'-.::...!.-'----------i 
! Precipitation: 

I Contractor Forces on Site On,. apQ fc,~ r -0 D111 o f-.. 0e 
1------------t'-'-----"'vt.,_li:-Q--"f'-,'-"'""-'C/a..,._---"d'-'{'-'1-=u_,Q°"f_,,;.'--...,--"'-'i_.,µ"'-"-''---'--/,-"-1....,'"'"'<-""b"'". -',-(-------

0,,g 1011 drc 127::: s,-/e. 1 st<;,a) 5f'Ofud, r.e fl
1 

1.:,,. ·fr" ch. )1,J.•~ 

'- o.,, t\ ,L,. Q _r 
t') lo 

TO""~ I - ':,_\_ fC. 

Contractor Activities (incl. quantities/volumes): i " .. I ft r- • .[;-,,,. L./c.. ,./n '. I}/,,,,. 
r;L).A•,::;,)o f6• :i· .... ,,,a ~n,, •• n i.i~.r ,r~ ,,,J /.,,.Jor /--~-A ~:I/ __ -.L, 

I! ;i~, .. 1 - I .. .\· I t,a.- ~( 1\}0( 1,7 .. ,. o ~;.., '5v(11• .. ,::., Lr "·Ai ., .. r 
I ' I t I / 

1------------------------------------
, 

' ------------------------------------

1------------------------------------

Unusual Conditions and Remarks:' n.~ Q 1r ... k .... , ' ,1 'L .,J. C Gr, I,<'(/ ..{..'\ .... '<,/,,re. 

i ________________________________ _ 

1-------------------------
t " . . . . . . -- ·- Project:t t p /lu.() f}/ 1tcfM1 lw\+ 

BGC ENGINEERING. INC. 1 
-fli~ -r , Location: -~-::Q,Co. \/"'kb>, 

AN APJ'LiEO EARTH SCIENCES COMPANY M ,/I J, A / ' I ' , 
Inspector: 1 r- Q, /1/( c L rc,,w(Z _ 

1 N:\Administration\Forms\DAILY INSPECTION SUMMARY.doc 



- .. 

I 

.... - . .. . ·- -- . . - . - . -- -- ..... 
• ' ' 

DAILY INSPECTION SUMMARY 

Project No.: {2zs:1:- 07,-()L ( I i _ l J Inspection Report No. L9 (, -,(,:; .t ",& Page: of Date: LQ,l 
WEATHER .... 

/ .._./ 

i ·- . 
I ,7 lJ-- (7~t r S6:'1"."'((' c: / 12!<1,) ' Temperature: ...h2. -Z, ,::;- (; C. Wind: Sky: 

Precipitation: 
7 

· Contractor Forces on Site I ,,,.,o,,rL- - I 12x.,· " •. . f-v ,- ( (c) J. A k \ 
~ 

vj(.unr ' l J,dt,,,r, \ I - I 71( 1,4, k. l 
) le-.,. ,ln r I 

·-

-- l.dwt { r""i+-o r (}"" -sJ !.: -(-or I 7) t,_ " I;, f£;,. 
( i d_r,11~r :b,c r!.~--~ Y-';} 

Contractor Activitief ncl. quantities/volumes): +t "- 1c,f... b(IA(J ,,~5 tp / c., c t "'-J 
r <>Atv,(A ( "'-Ju- (2 9{.,( k_ie) e : I C&i 2_, r 1<1 u~ 4 &1..-, <>-rJ +Q e.1.,.,l,. 

'{,, t I t . • 
C 

1 ~ 1 ~,/J tD- :11: r;·2 ~r - £,le l'..-o< llr"-j o_r lu,-5 
1..1 "> ~ C tv1'\ - u1,, &:l, ot;ic Jl Vl,l r 

. 

' 
-·" llt-'l 

Unusual Conditions and Remarks:. P-x.u.v-J -- ( L .. rr" \ p,,,/, .,.~,iec. 7n -~ !he, J, 

~;~~k bQ();,~IA ~cl 
~ :i I ff~ c~~k#' = ~~~ · Th,g "& ,~JI kle 

. 

,,· 
' 
' 

" 
., 

gt p 12...1 f I u,o,\/YI, ,-Jr---' ., Project: 

BGG ENGINEERING • INC. 
' 

Location: -ti [C1 \ ¥"-~ 
I . AN APPLIED EARTH SCIENCES COMPANY 

Inspector: iliKi 4L. (,-~ ! 
' , , E ~ 
I 
- N:\Admlnistration\Forms\DAILY INSPECTION SUMMARY.doc 
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DAILY INSPECTION SUMMARY 

Project No.: 

_/_ of __,__(_ Date: A-"'J /!J, 242';1 Inspection Report No . .1\.,, 5 IO, f,,P- ru,t2 Page: 

WEATHER 

_[ .:.:' "7,..:...6..c.:J-__ Sky: ~~~,-i-,~ak~. -=r'J----_L__,_Q"---7...~s'---" c-"'---- Wind: Temperature: 

Precipitation: 

Contracftor Forces on Site 

-· 

g ~OU AAA 

' 

J Contractor Activitjes (incl. quanj~ties/volumes): /.(y.,.. l ·-· '"" o r.:, tJ - r" n rl 111/1~,,. .... L{, 
! 7,., I"',.),:, V\ '" IO ;i : 11 (,j 'IA I. v'-l'. I A ;yf A ) I'. 'lh•• .A I oie , r 7 V I ( 

I· - I. / I 

I Yoe.. Lt.,,:) @. 11D fD,fJ sb), tc.~ 1 fR. lr,, lo~) +rv.,fcs 17/'Pr«-£,, 

i lo1~Jq,,J &w," d-~1Ack
1

• r 1 
• 

'-----------------------------------111 

I ----------------------------------1 
! I 

Unusual Conditions and Remarks: . I' -----------------i I 

'----------------------------------1' 
---------------------------1 

1----------------------------------1 
1-------~----
i . . . . . .. . .. Project: f, fl f.."f /1/r, lernll,q f-

. ·· BGG ENGINEERING INC. Location:. /, (I\ A.J . J/tco-r: 
AN APPLIED EARTH SCIENCES. ·COMPANY :~/ \/lf~7 r J 

lnspector:4,4 1f-e A)..r/,6;.. K. 
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i 

' 
DAILY INSPECTION SUMMARY 

Project No.: ~ -75yj-01-. ' 

J Loate: 4.,7 /l,@1-( 
! 

Page: of 
! 

Inspection Report No./. /c, 'fJ ' 
WEATHER · / 

, Temperature: I ii- iz:-P (_ Wind: fu/'\ f Sky: C,f@vJ1 I 

\,,Ll r-ll_;I, • Precipitation: . 

Contractor Forces on ~ite I A4Pr,,4ir 
I o' 'in r ,, , 1 r. Lr 

' 
I 

~v-<MtlC I r;::,ri-~,J~ ~cDc) JM ~,tO~ ,/M. 

I 
' ' 
' ! 

Contractor Activities (incl. quantities/volumes): I 1/./ I. J nv,,. .,Lr IA all -f. ~ ·'-·, /J,7" i 
! 

1, •• 
1 v'llr;.,,,A J\ J: c.L/.n 10l'v\r.,;, .•. [,, (/ • fl ,(1, /.p.,_, '(.,....!,-.,._,;..;_ 

". ( 'l\n r t.n ,- "- ll c. rti ); ,,..,, _J:'1 J I . I-~ ,,._ 1, r " . f • -· ,1 ((1) W -l--r) 
r\ r, n,. V ,Jx r...i ... ,..·J~ ...... ,.. rn I) I 

. l 

('/ ll 
! - - I 

' 

' I 
I 
I 
' ' 

Unusual Conditions and Remarks:_ 

I 

! 

' 

I• 
.. 

Project: £,~ .&~,o J,,6 .,, .- . 

BGG ENGINEERING -ING. 
Location: jfD /Ji. ~ [t:t: 

AN APPLIED EARTH SCIENCES · COMPANY 

Inspector: Jd<e ,11:z ~: 
1: N:\Administration\Forms\DAIL Y INSPECTION SUMMARY.doc 
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Deloitte & Touche Inc., Rose Creek Diversion Canal, Dike Upgrade 

As-Built Report 

APPENDIX Ill 

Lab and Field Test Results 

June 29, 2005 

K:\Projects\0257 D&T\026 Construction supervision\03 Report\RCDC upgrades Report\As-built Report-RCDC upgrades.doc 
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EBA Engineering Consultants Ltd. 

Project: 

Address: 

Project No.: 

Date Tested: 

Client: 

Attention: 

~ -Cl 

"' ~ 
.,:, 
'iii 
C: 

" 0 
c'.' 
0 

2600 

2500 

2400 

2300 

2200 

2100 

2000 

1900 

1800 

1700 

1600 

1500 
0.00 

MOISTURE~DENSITY RELATIONSHIP 

RCDC'Fill Sample No.: SA01 --------------
Faro, YT Date Sampled: 14-Jul-04 -'--'--'------------

Sam p I e Location: On-site Stockpile 

0201-1200091.015 

16-Jul-04 By: MCP Sample Description: 20 mm CRUSHED GRAVEL 

BGC Engineering 

Jim Cassie, P.Eng 

Maximum Dry Density : · 2170 kg/m3 

Optimum Water Content: 8.0 % 

Natural Water Content: % 

standard Proctor (ASTM D 698) 
Hammer Weight: 2.5 kg 
Hammer Drop: 305 mm 
No. of Layers: 3 
No. of 131ows / Layer: 56 
Diameter of Mould: 116 mm 
Height of Mould: 116 mm 

Volume Mould 0.002124 m• 

Compa~ti Effort 

Review d By b• 
~, 

600 kJ/m3 

P. Eng. 

-1 

5.00 10.00 15.00 20.00 25.00 30.00 

Water Content(%) Jt,... 

~ ~n"',,"'1,"pre","''""'""''""'""'"''"" """'""'""'"'"''""""'"'""••""""'"',----,,,:,.:,,,::.,,:,,.,=,.:::,,,:,,"':::'"'"",",na"""'""•",•"''""'"'"'"'••"•"'""''"''""'""""'""'•"Y"''""' """'-"'1e""'""'"'""'""'°"'""'"'"'"'m",e"°,---Oh" 
. sllpu!a!ed clienl EBA is not responsible, nor can lndustiy slandards., unless o\herw]se noted. No olherwarranty Is made. These data do not vV\.A 

be held liable, for uso made of u,1s report by any· Include or represent any lnlerpretaUon or oplnlon of spacificaition compliance or material 

other party, with orwlthout tho knowledge of EBA. su!tabl11ty. Should ong!neeting lnterprelaUon be required, EBA will provide II upon written requesL 



EBA Engineering Consultants Ltd. 

MOISTURE-DENSITY RELATIONSHIP 

Culvert Install SA01 Project: Sample No.: ---------- - -··--·-·· 
Date Sampled: 28-Ju\-04 Address: Anvil Range, Faro, YT -----------·--·--

Project No.: 1200091.015 

Date Tested: Aug. 2, 2004 

Client BGC Engineering Inc. 

Attention: Mr. Gerry Ferris 

2600 

2500 

2400 

2300 

2200 

2100 

2000 

1900 

1800 

1700 

1600 

1500 

0,00 5.00 10.00 

By: TP 

15.00 20.00 

Sample Location: Borrow pit 

Sample Description: gravel 

Maximum Dry Density: 2175 kg/m3 

Optimum Water Content: 7 .5 % 

Natural Water Content: 2.5 % 

Standard Proctor (ASTM D 698) 
Hammer Weight: · 2.5 
Hammer Drop: 305 
No. of Layers: 3 
No. of Blows/ Layer: 56 
Diameter of Mould: 152 
Height of Mould: 102 

Volume Mould 2.125x 10·3 

Comoactive Effort 600 

~k,, 

25.00 30.00 

kg 
mm 

mm 
mm 
ma 

kJ/m3 

Water Content(%) .... 
~ "o",1"a"-p,"es"eo"1,"'o°"h•"rn","°o"-ac","'w"'m"',",",1",""'"'""'1"1h",----,,Th","1,","1m"g"",:::,N::,,c::,,,,-,"""'P'"'"'"''""""""""'"'"'"'""'"'""'""'"'P•"rt",nn=e0:c,:::,c::,::-,"'EB"A"t,"c"'ho:::,c::,,a,::-o,::t,"'m"'c",,",""'"',-.--O.h"' 

stipulated client EBA ls nol responsible, nor can Industry standards., unless olherwise noted. No other warranty is made. These data do not \..,'~ 

be held \lab\e, for use made of \his report by any include or represent any \nterpretalion or opinion of specmcalion compliance or material 
---'·· ... rn. ~-. .. m,..,, ,1 lh" WnnwlAdoe of EBA. sultabi\ity. Should engineering ln\erpretaUon be required, EBA will provide it upon written requesL 
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i 
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EBA Engineering 

SYMBOL 

ClAY 

BOREHOLE 
NUMBER 

SA01 i 
' 

I 
I 
' 

i 
I 

Project: 0201-1200091.015 

SILT 

PARTICLE SIZE - ANALYSIS OF SOILS 

FINE 
SAND I 

IMEDIUM I COARSE FINE GR§VEt:OARSE 
U.S. STANDARD SIEVE SIZES 

,200 /100 #00 #40 #30 #20 #16 /10/0 #4 .375 .75 1 3 

DEPTH 
(ft) 

0.00 

0.1 0.2 0.5 

GRAIN SIZE - MILLIMETRES 

DESCRIPTION 

CLAY & SILT SAND 
% % 

GRAVEL 
% 

7 61 33 

I 
I 
' 
1 

I 

I I 
Date Tested: 04/06/16 

50 

Cu Cc U.S.C 

18.9 1.1 SW-SM 

I 
' 

l 
I 

• 



Split Engineering Digital Imaging Form 

Test Sample# BGC04-01, BGC04-02, BGC04-03 
Photographer Gerry Ferris 

Test Sample Date August 1, 2004 
Test Sample Location Faro Mine Site, Yukon 
Test Sample Geolo,:,v Screened Rip Rap Stockpile 

Test Blasting Conditions NIA 

Test Sample Information 
Key: Picture Location: Stockpile 

Scaling Method: BALLS = IO" 

001 9:30 200 x200 Stockpile Balls 10" Remove Sky/ Background RCDC BGC04-0l 
dpi 

002 9:30 200 x 200 Stockpile Balls 1 O" 
dpi 

003 9:30 200 x 200 Stockpile Balls 10" 
dpi 

from unner left corner. 
Remove Sky from upper 
portion of picture. 
Remove Sky from upper 
portion ofoicture. 

RCDC BGC04-02 

RCDC BGC04-03 



BGC Engineering 
Faro Mine Site, Yukon 

,,.,-----,--,4;""'"'~·-,,'""',-------,, 

" 

" 

10.0000 

P~rllol-. Sitt (mm) 

I Date: Tue APr 26 17:50:24 2005 

!Sieve serles: ISO Unlts: /mm) 

jcumulalive Percent Passing Data 

Size All Images 

1000 100 
750 100 
500 97.33 
250 53.25 
125 12.89 

88 4.68 
63 1.62 
44 0.55 
31 0.21 
22 0.09 
16 0.04 
11 0.01 

7.8 0 
5.5 0 

4 0 

Following Data in {rl!m) 

F10 
F20 
F30 
F40 
FSO 
F60 
F70 
F60 
F90 
Topsize 

IFines racior. 

RosRam uniformity; 
RosRam X50: 
R-squared: 

Schuhmann Slope: 
Schuhmann X50: 
R-squared: 

113.86 
148.99 

179.7 
209.53 
239.69 
272.69 
310.11 
355.56 
418,53 
545.91 

2.35 
246.07 
0.9966 

1.65 
267.14 
0.9536 

Number of !mag es 

AUG 1 001 

100 
100 

94.37 
40 

7.93 
2.59 
0,65 
0,31 
0.14 
0.07 
0.03 
0.01 

0 
0 
0 

135.56 
176.44 
215.66 
249.99 

285.3 
321.74 
361.52 
409.21 
466.99 
564.45 

GIZU (mm) % 
t000.00 100.00 
2000.00 100.00 
1000.00 100.00 
750.00 100.00 
son.on 111.JJ 
250.00 !iJ.25 
125.00 12.30 
SU.OD 4.611 
6).00 1.62 
'4.00 0.55 
31.00 0.21 
22.00 o.o~ 
16.00 0.04 
11.00 0.01 
uoo o.oo 
5.500 0.00 
UDO 0,00 

P20 Siu (mm) 14U9 
P50 Sim (lllm) 239.69 
PGO S12ll (mm) 355.5S 
Top slni (lllm) 5~5.!11 

31 

AUG 1 002 

100 
100 

96.77 
60.14 
16.42 

6.17 
2.2 

0.75 
0.28 
0.11 
0,05 
0.02 
0.01 

0 
0 

103.87 
135.39 
162.46 
189.63 
217.91 

249.5 
288.07 
336.62 
416.56 
549.69 

AUG 1 003 

100 
100 

99.38 
57.14 
13.97 

5.2 
1.81 
0.58 
0.21 
0.09 
0.04 
0.01 

0 
0 
0 

110.27 
144.42 
173.66 
201.27 
229.38 
258.68 
291.46 
331.24 
364.26 
506.78 

BGC Engineering Results Sent 04-27-05 
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I.. _J c-::J CJ C-:1 

Specifications for Rip Rap 

C J 

0 I - - - - \ ~ f ""~ ~~~=iii'---£'1- ~ - .....J> 
Cobbles 100 Gravel ~ 'I----€> 10000 Boulders 1000 

Grain Size (mm) 

AS A MUTUAL PROTECTION TO OUR CLIENT, THE PUBLIC AND OURSELVES. ALL REPORTS AND DRAWINGS ARE 
SUBMITIED FOR THE CONFIDENTIAL INFORMATION OF OUR CLIENT FOR A SPECIFIC PROJECT AND 
AUTHORIZATION FOR USE AND/OR PUBLICATION OF DATA, STATEMENTS, CONCLUSIONS OR ABSTRACTS FORM 
OUR REGARDING OUR REPORTS AND DRAWINGS IS RESERVED PENDING OUR WRITIEN APPROVAL. 

Legend: ----
Riprap Gradation Photo 001 

Rlprap Gradation Photo 002 

Riprap GradaUon Photo 003 

~ 

Sand 

BIGIC BGC ENGINEERING INC. 

PROJECT 

ROSE CREEK DIVERSION CANAL 
DIKE UPGRADE AS BUil T 

A N APPLI ED EARTH SCIENCES COMPANY 
TITLE: 

Grain Size Distribution for Riprap 
CLIENT: 

Deloitte and Touche Inc. PROJECT NO. 0257-026-03 FIGURE. NO . 
Ill - 1 

,-----, :-:-i ~l ,--j 
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· EBA Enaineerina 
DENSITY TEST RES UL TS 

ASTM Designation D2922 & D3017, orD1556 

Project No: 1200091.015 

Project: Anvil Range Mine 

Client: BGC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary, AB 
T2P3G2 

Att'n: . Mr. Gerry Ferris 

TestNo./ . 
Probe DepU, 

1/100 STA 1 +DUO left shoulder 

2/100 STA 0+975 left lane 

3/100 STA 0+950 centre line 

4/100 STA 0+925rightlane 

5 /100 STA 0+900 right shoulder 

6/100 STA 0+875 left shoulder 

7/100 STA 0+850 left lane 

s,100 STA 0+825 centre lane 

9/ 100 STA 0+800 right lane 

10/100 STA 0+775 right shoulder 

11,100 STA 0+575 left shoulder 

12,100 STA 0+550 left lane 

13/100 STA 0+525 centre line 

14/100 STA 0+500 right lane 

15/100 STA 0+475 right shoulder 

16/100 STA D+450 left shoulder 

Remarks: 

LOcation 

-~· ~ Q/ec;;J£ 
Mr. Gerry Ferris 

BGC Engineering Inc. 

1605, 840 - 7th Ave. S.W. 
Calgary,AB 

Test Apparatus ,_N_u_cl_ear ___ _ Machine No: 16924 

Soll Description: SAND - some gravel 

Temperature Air: •c Soil: •c --- ------
Specified Compaction: 98.0 

Compaction Standard: Standard Proctor 

Minimum Dry Density: 

Maximum Dry Density: 2170 

Optimum M.C.: 8.0 

Date Tested: 2004,07 .29 By: TP 

Elevatbn % Moisture Dry Dens!~ % 
Content Kg/m3 Compaciion 

uR 5.6 2124 . 97.9 

GR 4.8 2147 98.9 

GR 4.7 2132 98.2 

GR 5.5 2102 96.9 

GR 5.5 2.21-9, 102.0+ 

GR 5.7 2102 96.9 

GR 4.9 2174 100.2 

GR 4.5 2156 99.4 

GR 4.6 2162 99.6 

GR 5.0 2180 100.5 

GR 4.8 2184 100.6 
GR 4.3 2188 100.8 

GR 5.0 2228 102.0+ 

GR 4.7 2156 99.4 

GR s.o 2169 100.0 

GR 4.3 2162 99.6 

'c.C. 

FILE COPY 

- -··---------

T2P 3G2 .._ 
b===~~:=:;;:;:;~::;::;=:;;;;;::;;:;;;:;::;;;;:;;;;:;;::;;:;;:;;;:;;;,:;;;:;::;:=.:;;;;:~=""""===c::::-,====- ,•-Data present hereon is for the sole use of1he 111e testing services reported herein have been performed by an EBA technician to recognized 0 ~"" 
stipulated client EBA is not responsible, nor can industry standards, unless otheiwlse noted. No other warranty is made. These data do not VVU 
be held liable, for use made of thls report by any include or represent any interpretation or opinion of specification compliance or material 
other party, with or without the knowledge of EBA. sultability, Should engineering interpretation be required, EBA will provlde upon written request 
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EBA Enaineerina 

l ~ 

DENSITY TEST RES UL TS 
ASTM Designation D2922 & D3017, or D1556 

ProjectNo: .1200091.015 

P;oje~t: Anvil Range Mine 

Client: BGC Engineering In~.. , , 
1605, 840 - 7th Ave. S.W. 
Calgary, AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Te,stNo./ 
Probe Depth 

I 7 /100 

18 /100 

Remarks: 

STA u-r425 left lane 

STA 0+400 centre line 

Location 

Tes!Apparatus ,Nuclear Machine No: 16924 

Soil Description: SAND. some gravel 

Temperature Air: ·c Soll: ·c --- ------
'I Specified Compaction: 98.0 ----------'---

'Compaction Standard: Standard Proctor ----------
Minimum Dry Density: ------------
Maximum Dry Density: 2170 ------------
0 pt i mum M.C.: 8.0 ---------------
Date Tested: 2004.07.29 By: TP 

Elevation % Moisture 
Content 

Dry Densi~ % 
Kgfm3 Compaction 

GR 4.0 2158 99.4. 

GR 4.0 2192 101.0 

----------------------~----.----

Mr. Gerry Ferris 

BGC Engineering Inc. 

1605, 840 - 7th Ave. S.W. 
Calgary, AB· 

c.c. 
FILE COPY 

T2P3G2 ._ 
l,,,;;:,-;:;;::;::::r,:;;;;;;;-~~~~~~;i;;;;:::;:::~~=,i~;::;:~~;;:;:;;::i~~~~::;:;~::;::::::::;ri::~"ca;;-;::;:;:::r.:,::::-;::-::,::'!'!,,,,,,::.,,- ;•~ Data present hereon Is for the sole use of the I he testing services reported herein have been pertonned by an EBA technician to recognized oh" 
stipulated client EBA is not responsible , nor can industry standards, unless otherwise noted. No other warranty ls made. These data do not OV\.,,I 
be held liable, for use made of this report by any Include or represent any interpretation or opinion of specification compliance or material 
other party, with or without the knowledge of EBA. suitability. Should engineering Interpretation be required, EBA wm provide upon written request. 



E.BA Enaineerina 
DENSITY TEST RES UL TS 

ASTM Designation 02922 & 03017, or 01556 

Project No: 1200091.015 

Project Anvil Range Mine 

Client BGC Engineering Inc. 
1605, 840 • 7th Ave. S.W. 
Calgary, AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Test No.I 
Probe Depth 
19 /100 

20/100 

21,100 

22,100 

23/100 

24/100 

25 /100 

261100 

27 / 100 

28/100 

29/100 

30 /100 

31/100 

32/100 

33 /100 

34/100 

Remarks: 

Sr A 0+600 right shoulder 

STA 0+625 right lane 

STA 0+650 centre line 

STA 0+675 left lane 

STA 0+700 left shoulder 

STA 0+725 right shoulder 

STA 0+750 right lane 

STA 0+775 centre lane 

STA 1 +000 left shoulder 

STA 0+450 right lane 

STA 0+425 centre line 

STA 0+400 left lane 

STA 0+375 left shoulder 

STA 0+100 right shoulder 

STA 0+075 right lane 

STA 0+050 centre line 

Mr. Gerry Ferris 

BOC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary, AB 

Location 

Test Apparatus :_N_u_cl_ear ___ _ Machine No: 16924 

Soil Description: SAND • some gravel 

Temperature Air: ~C Soil: oc 

Specified Compaction: 98.0 ------------Comp a ct ion Standard: Standard Proctor ------------
Ml n i mum Dry Density: ------------
Maximum Dry Density: 2170 ------------
0 p ti mum M.C.: 8.0 ---------------
Date Tested: 2004.07.30 By: TP 

Elevatlon % Moisture Dry Oensi .. % 
Content Kolm 3 Compaction 

GR 5.1 2145 98.8 

GR 5.3 2155 99.3 

GR 4.7 2170 100.0 

GR 5.1 2154 99.3 . 

GR 4.7 2148 99.0 

GR 4.2 2142 98.7 

GR 4.7 2148 99.0 

GR 5.1 2178 100.4 

GR 4.8 2142 98.7 

GR 5.0 2146 98.9 

GR 4.9 2145 98.8 

GR 5.3 2182 100.6 

GR 4.9 2144 98.8 

GR 5.2 2145 98.8 

GR 5.2 2174 100.2 

GR 5.4 2172 JOO.I 

c.c. 
FILE COPY 

T2P3G2 .._ 
1,,..., ___ ..,_ __ :;::;:::;;:::;;;==:::;;;:::===;;:::;:::;==::::;===::::;:;:::;:;;==;;:::::;;:=--.=---==,.........,..--- , .. 
Data present hereon is for the soie use Of the The testing services reported herem have been pertonned by an EBA techmc1an to recognized .o.h,-... 
stipulated clienL EBA ls not responsible , nor can industry standards, unless otherwise noted. No other warranty Is made. These data do not OVU 
be held liable, for use made of this report by any include or represent any Interpretation or opinion of specification compliance or material 
other party, wllh orwilhout the knowledge of EBA. suitabillty. Should engineering Interpretation be required, EBA will provide upon written request. 



·EBA En • • 1neer1na 
DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No: 1200091.015 

Project: Anvil Range Mine 

Client: BGC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary, AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Test No./ 
Probe Depth 

35 /100 

36/100 

~TA 0+025 left lane 

STA 0+000 left shoulder 

Location 

Test Apparatus: Nuclear Machine No: 16924 

Soil Description: SAND - some gravel 

Temperature Air: ·c Soll: ·c 

Specified Compaction: 98.0 ------------
Comp a c Ii on Standard: Standard Proctor ------------
Minimum Dry Density: ------------
Maximum Dry Density: 2170 ------------
0 pt i mum M.C.: 8.0 . ---------------
Date Tested: 2004.07.30 By: TP 

Elevation % Moisture 
Content 

Dry Dens\t % 
Kg/m3 Compaction 

GR 5.2 2201 101.4 

GR 5.5 2185 100.7 

. 

Remarks: ------------------------'-----,----

Mr. Gerry Ferris 

BGC Engineering lnc. 

1605, 840 - 7th Ave. S.W. 
Ca!gary,AB 

c.c. 
FILE COPY 

b=:==:::-::::T2;;:P~3G:,;:2~=.;:~=:::;;;~;;::=,:,:;;;;=:,:;;;;;;,;;;;;;:,,;;;:~=;;;,.,,,=,-..,,.=,,.,..,==-:::-:==,,- i+.~ 
Data present hereon is tor the sole use of the 111e testing services reported herein have been pertormed by an El:lA technician to recognized ohl""'\ 
stipulated c\!ent EBA ls not responslble, nor can industry standards, unless otherwise noted. No other warranty is made. These data do not VV'-1. 
be held liable, for use made of this report by any include or represent any interpretation or opinion of specification complJance or materlal 
other party, with or without the knowledge of EBA. suitability. Should engineering 1nterpretat!on be required, EBA will provide upon written request 
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, EBA Ennineerinn 
DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No: 1200091.015 

Project Anvil Range Mb).e 

Test Apparatus : Nuclear Machine No: 16924 

Client: BGC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary,AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Test Nol 
Probe Depth 
37/100 

38 /100 

39 /100 

40/100 

41/100 

42/100 

43/100 

44/100 

45 / 100 

46/100 

47/100 

48/100 

49/100 

50/100 

51/100 

52/100 

Remarks: 

STA 0+125 lert lane 

STA 0+400 right shoulder 

STA 0+425 right lane 

STA 0+450 left lane 

STA 0+475 left shoulder 

STA 0+625 left lane 

STA o+650 left lane 

STA 0+675 left lane 

STA O+ 700 left lane 

STA 0+725 left lane 

STA 0+750 left lane 

STA o+775 left lane 

STA 0+750 right lane 

STA 0+725 right lane 

STA o+700 right lane 

STA 0+675 right lane 

Mr. Gerry Ferris 

BGC Engineering Inc. 
1605, 840-7thAve. S.W. 
Calgary,AB 

Location 

Soil Description: SAND • some gravel 

Temperature Air. 'C Soll: 'C 

Specified Compaction: 98.0 

Compaction Standard: Standard Proctor 

Minimum Dry· Density: 

Maximum Dry Density: 2170 

Optimum M.C.: 8.0 

Date Tested: 2004.07.31 By: TP 

Elevatlon % Moisture Dry Densll % 

Content Kn/m3 Compaction 

GR 5.3 2147 98.9 

GR 4.7 2097 96.6 

GR 5.7 2063 95.1 

GR 4.5 2069 95.3 

GR 5.5 2067 95.3 

GR 5.3 2137 98.5 

GR 5.5 2146 98.9 

GR 5.9 2148 99.0 

GR 4.9 2140 98.6 

GR ·5.3 2137 98.5 

GR 5.3 2142 98.7 

GR 5.5 2145 98.8 

GR 4.2 2000 92.2 

GR 4.0 2009 92.6 

GR 3.9 2020 93.1 

GR 4.6 1974 91.0 

c.c . 
. FILE COPY 

T2P3G2 .... 
'=-==~;;;;:;;;::::;;::;:::::;:;;::==;;;:;:;;;;;:;:::;::;;:~::;:;;;::;;;;,;:;::;:;:;;;;;;,,=,-=:="""'""=,..,_-,....,..e Data present hereon Is for the sole use of the The testing services reported herein have been performed by an EBA technician to recognized oh" 
stipulated cllenL EBA Is not responsible , nor can industry standards, unless othe·wlse noted. No other warranty ls made. These data do not QVU 
be held liable, for use made of thls report by any include or represent any Interpretation or oplnion of specification compliance or material 
·other party, with or without the knowledge of EBA. sultablllty. Should engineering interpretation be requlred, EBA will provide upon written request. 
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· EBA Ennineerin 
DENSITY TEST RES UL TS 

ASTM Designation D2922 & D3017, or D1556 

Project No: 1200091.015 

Project: Anvil Range Mine 

Client: BGC Engineering Inc. 
1605, 840 • 7th Ave. S.W. 
Ca!gary,AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Test No.I 
Probe Depth 

53/100 

54 /100 

s, A 0+65U right lane 

STA 0+625 right lane 

Location 

Test Apparatus :_N_u_c_Ie_ar ___ _ Machine No: 16924 

Soll Description: SAND - some gravel 

·c Soll: ·c Temperature Air. --- ------
Specified Compaction: 98.0 ------------
Compaction Standard: Standard Proctor ------------
Minimum Dry Density: ------------­

Maximum Ory Density: 2170 ------------
0 pt i mum M.C.: 8.0 ---------------
0 ate Tested: 2004.07.31 By: TP 

Elevation % Moisture 
Content 

Dry Oenslt % 
Kl]/m3 Compaction 

GR 3.7 2015 92.9 

GR 4.9 1997 92.0 

Remarks: -------------------------=---~----

]\fr. Gerry Ferris 

BGC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary,AB 

c.c. 
FILE COPY 

T2P3G2 .._ 
b-=:==,;;;;:;;.::;;:::;::;;;::~=~;;;;::;:::::,;:;::;;:;;;:;;:;;;::;::;:;::;;:;::::;~==~.,.,,.,=.,.,..,,c-=-~ .1,+. Data present hereon 1s for the sole use of the The testing services reported herein have been performed by an EBA technician to recognized oh" 
stipulated client. EBA is noi responsible , nor can Industry standards, unless otherwise noted. No other warranty is made. These data do not OV'-,1 
be held l!able, for use maCe of this report by any include or represent any Interpretation or opinion of specification compliance or material 
olher party, with or without the knowledge of !:BA. suitability. Should englneerlng Interpretation be required, EBA wlll provide upon written request. 
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· EBA Enaineerin 
DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No: 1200091.015 

Project: Anvil Range Mine 

Client: BGC Engineering Inc. 
1605, 840 -7th Ave. S.W. 
Calgary, AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Test No./ 
Probe Depth 
55/100 

56 /100 

57 /100 

58/100 

59 /100 

60/100 

61/100 

62/100 

.63 J 100 

64/1 OD 

65/100 

66/100 

67 /100 

68/100 

69/100 

70/100 

Remarks: 

STA o+~uu left lane 

STA 0+775 right lane 

STA 0+750 right lane 

STA 0+725 right lane 

STA 0+700 left lane 

STA 0+675 right lane 

STA 0+650 right lane 

STA 0+625 right lane 

STA 0t475 left shoulder 

STA 0+450 left lane 

STA 0+425 centre line 

STA 0+400 right lane 

STA 0+375 right shoulder 

STA D+350 left shoulder 

STA 0+325 left lane 

STA 0+300 centre line 

Mr. Gerry Fenis 

BGC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary, AB 

Locatlon 

Test Apparatus :_N_uc_l_ear ___ _ Machine No: 16924 

Soil Description: SAND - some gravel 

Temperature Air. "C Soil: "C --- ------
Specified Compaction: 98.0 ------------
Compaction Standard: Standard Proctor ------------
Min Im um Dry Density: -~----------
Max Im um Dry Density: 2170 ------------
0 pt Im um M.C.: 8.0 ---------------
Date Tested: 2004.08.02 By: TP 

Elevation % Moisture Dry Densl~ % 
Content Kg/m3 Compaction 

UK 5.4 2136 98.4 

GR 5.3 2138 98.5 

GR 5.0 2044 94.2 

GR 4.2 2054 94.7 

GR 4.8 2134 98.3 

GR 5.0 2064 95.J 

GR 5.1 2041 94.l 

GR 5.7 2019 93.0 

GR 5.3 2164 99.7 

GR 5.5 2208 101.8 

GR 4.5 2145 98.8 

GR 4.4 2148 99.0 

GR 5.7 2172 100.1 

GR 4.8 2144 98.8 

GR 5.1 2150 99.J 

GR 4.7 2137 98.5 

c.c. 
FILE COPY 

1,,._ __ ,......_.:;:T2;,;;P;;;;3=G=2;==:;::;==:::;;;::;::;;==:;==:;;=;;;=:;::;:=;:=:;;..,.-.,..,--.,,,.,...,_,...--,---~ "-+.~ 
Pata present hereon Is for the sole use of the The testing services reported herein have been performed by an EBA technician to recognized °"'"''"' 
·stipulated ctrent. EBA Is not responsible , nor can industry standards, unless otherwise noted. No other warranty Is made. These data do not OV\...,I 
be held liable, for use made of this report by any lnclude or represent any interpretation or opinion of speclfication compliance or material 
other party, wlth or without the knowledge of EBA. sultablllty. Should engineering interpretation be required, EBA wlll provide upon written request 



'EBA Enaineerina 
DENSITY TEST RESULTS 

ASTM Designation D2922 & D3017, or D1556 

Project No: 1200091.015 

Project Anvil Range Mine 

Client: BGC Engineering Inc. 
1605, 840 - 7th Ave. S.W. 
Calgary,AB 
T2P3G2 

Att'n: Mr. Gerry Ferris 

Test No./ 
Probe Depth 

71 /100 STA U+275 right lane 

72 /100 STA 0+250 right shoulder 

73/100 STA 0+225 left shoulder 

74/100 STA 0+200 left lane 

75/100 STA 0+175 centre line 

76/100 STA 0+150 right lane 

11,100 STA O+ 125 right shoulder 

78/100 STA 0+100 centre line 

Location 

Test Apparatus :_N_u_cJ_ear ___ _ Machine No: 16924 

Soil Description: SAND • some gravel 

Temperature Air: 'C Soll: ·c 

Specified Compaction: 98.0 ------------
Compaction Standard: Standard Proctor ------------
Minimum Dry Density: ------------
Max J mum Dry Density: 2170 ------------
0 p ti mum M.C.: 8.0 ---------------
D a! e Tested: 2004.08.02 By: TP --------

Elevatlon % Moisture Dry Densl~ % 
Content Kglm3 Compaction 

GK 5.0 2171 100.0 

GR 5.2 2158 99.4 

GR 4.8 2170 100.0 

GR 4.9 2171 100.0 

GR 5.1 2146 98.9 

GR 5.6 2149 99.0 

GR 5.2 2148 99.0 

GR 4.3 2148 99.0 

. 

Remarks: ------------------------'-----,----

Mr. Gerry Ferris 

BGC Engineering Inc. 

1605, 840 - 7th Ave. S.W. 
Calgary,AB 

c.c. 
FILE COPY 

T2P3G2 .... 
'==-===~::;:::,:::;:,:,;;::;::;;;;,;::=:;;;::::::::;::::::;::::::;;;;;:::;::::::;;;;;;;_;;;;;:;::::::;;:;:,,==~=-==,..,...,,.....-~6 : Data present hereon Is for the sole use of the The testing services reported herein have been perfonned by an EBA technician to recognized °""'""' 
stipulated clienl EBA Is not responsible , nor can indusw standards, unless otheiwise noted. No other warranty is made. These data do not VV\,.A 
be held liable, for use madi: of this report by any include or represent any Interpretation or opinion of specification compliance or material 
other party, with or without the knowledge cf EBA. sullabt1ity. Should englneering Interpretation be required, EBA will provide upon written request. 



RCDC Moisture Content Testing 

Project: RCDC Dike Raise 
Client: Deloitte & Touche Inc. 

Project Number: 0257-026-03 
Date of Lab Testing: August 7-8, 2004 

Sampled by: Mike McCrank 
Tested by: EBA Engineering Ltd. 

Moisture 
Location of Sample Surface Content(%) 

0+800 Oriainal 7.6 
0+925 Oriainal 6.6 
0+925 Oriainal 5.2 
0+950 Oriqinal 6.6 
0+975 Oriqinal 1.0 

Averaqe 5.4 
0+150 Scarified 6.6 
0+175 Scarified 5.8 
0+700 Scarified 6.5 

Averaae 6.3 
0+575 1st Lift 5.2 
0+675 1st Lift 6.4 
0+700 1st Lift 4.5 
0+735 1st Lift 3.9 

Averaae 5.0 
0+200 2nd Lift 7.4 
0+675 2nd Lift 8.0 

Averaqe 7.7 
0+250 3rd Lift 8.9 
0+700 3rd Lift 7.8 
0+975 3rd Lift 6.2 

Averaae 7.6 
0+700 Final Surface 7.8 
0+675 Final Surface -
0+275 Final Surface -

Average 7.8 
Overall Average 6.2 




