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Study Limitations 

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and 

skill ordinarily exercised by members of the engineering and science professions currently practising under 

similar conditions in the jurisdiction in which the services are provided, subject to the time limits and physical 

constraints applicable to this document.  No warranty, express or implied, is made. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, 

has been prepared by Golder for the sole benefit of Agnico-Eagle Mines Ltd.  It represents Golder’s professional 

judgement based on the knowledge and information available at the time of completion.  Golder is not 

responsible for any unauthorized use or modification of this document. All third parties relying on this document 

do so at their own risk. 

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document 

pertain to the specific project, site conditions, design objective, development and purpose described to Golder by 

Agnico-Eagle Mines Ltd., and are not applicable to any other project or site location.  In order to properly 

understand the factual data, interpretations, suggestions, recommendations and opinions expressed in this 

document, reference must be made to the entire document. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, 

as well as all electronic media prepared by Golder are considered its professional work product and shall remain 

the copyright property of Golder.  Agnico-Eagle Mines Ltd. may make copies of the document in such quantities 

as are reasonably necessary for those parties conducting business specifically related to the subject of this 

document or in support of or in response to regulatory inquiries and proceedings.  Electronic media is 

susceptible to unauthorized modification, deterioration and incompatibility and therefore no party can rely solely 

on the electronic media versions of this document. 
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1.0 GENERAL 

1.1 Objective 
This report summarizes as-built construction information for the East Dike at the Meadowbank Gold Project 

(Meadowbank), located approximately 80 km North of Baker Lake, Nunavut. 

 

1.2 Scope 
The major construction activities related to the East Dike works were carried out between July 2008 and  

March 2009, with dewatering of the downstream lake starting on March 17, 2009.  This report includes:  

 Description and sequence of the major construction activities;  

 Summarizes the as-built construction quality control (QC) and construction quality assurance (QA) 

information;  

 As-built drawings; 

 As-built instrumentation and reading summary to August, 2009;  

 Summary of key design changes during construction; and  

 Summary of construction deficiencies.  

 

As-built geometry information is based on surveys performed jointly by the East Dike general contractor, 

Fernand Gilbert Limité (FGL), the Owner, Agnico-Eagle Mines (AEM) and bathymetry survey by  

Golder Associates Ltd. (Golder).  Survey data were provided to Golder in AutoCAD ® format. 

For additional information, reference should be made to the Study Limitations included at the beginning of this 

report. 

The as-built details for the West Channel Dike are addressed under separate cover. 

 

1.3 Description of East Dike 
Figure 1 presents the East Dike site plan.  The East Dike was constructed in the wet and divides the  

Second Portage Lake to allow for dewatering of the northwest arm of the lake.  Following downstream lake 

dewatering, the exposed lake basin will allow for development of the North Portage Pit and for construction of 

the tailings storage facility.    

The main components of the East Dike include a rockfill shell, a granular core with downstream filter zone, a  

soil-bentonite cut-off wall through the densified granular core zone to the underlying foundation, and a grout 

curtain from the base of the cut-off wall into the underlying bedrock.  
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The rockfill embankment was founded on the sediment and till materials present on the lake bottom.  The cut-off 

wall and granular core zone were founded in the trench excavated through the rockfill shell to the inferred 

bedrock foundation.  A soil-bentonite (SB) mixture was used to provide a suitable low-permeability cut-off wall, 

and grouting was carried out below the cut-off wall into bedrock.   

Based on the current mine plan, the East Dike is required to isolate the Portage Pit area from the  

Second Portage Lake for 10 years.  Following closure of the Portage and Goose Island Pits, the mined out pit 

areas become part of Third Portage Lake, and when re-flooded will result in a 1 m head difference across the  

East Dike based on a final lake elevation of 134.1 masl on west side and 133.1 masl on the east side.   

Table 1 presents a summary of the main characteristics for the East Dike. 

Table 1: East Dike As-Built Characteristics 

Item East Dike Unit 

Top Cut-off Wall Elevation 135.1 m.a.s.l. 

Thermal Cap Elevation 137.1 m.a.s.l. 

Cut-off Wall width 1.0 (typical) m 

Normal Upstream Lake Elevation 
during operation 

133.1 m.a.s.l. 

Freeboard between top of cut-off 
wall and Normal Lake Elevation 

during operation 
2.0 m 

Length of dike 800 m 

Maximum cut-off wall height 9.9 m 

Dike Seepage Control 
Soil-Bentonite cut-off wall and 

foundation grouting 
- 

 

1.4 Definitions 
Definitions of terms used in this report are summarized in Table 2.  These definitions shall be applied, unless the 

context of their use clearly indicates otherwise. 

Table 2: Definitions 

Term Definition 

Owner Agnico-Eagle Mines Limited, Meadowbank Division (AEM) 

Construction Manager (CM) 
Person(s) employed by the Owner in order to oversee the project works and 
the Owners interests.  The primary point of contact for the Designer and the 
General Contractor.   

Designer and Engineer of Record Golder Associates Ltd. (Golder) 

Meadowbank Meadowbank Gold Project site 

QA Manager Golder Associates Ltd. 

General Contractor Fernand Gilbert Limité (FGL) 

Grouting Sub-contractor Dynamitage TCG (TCG), a division of FGL  

Slurry Wall Specialist  
Sub-contractor 

Inquip Associates Inc. (Inquip) 
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Term Definition 

Approval 
A written engineering or geotechnical opinion, related to the progress and 
completion of the Work. 

Work 

The labour, materials and equipment required to excavate, place and compact 
fill, survey to layout the Work or to record the Work, perform QC activities, and 
all other activities required to construct the East Dike as detailed in the 
Specification and on the Drawings. 

Site Memorandum 
Documentation prepare by the QA Manager, reviewed by the Designer, 
presenting design changes and/or modifications in response to field conditions. 

Quality Assurance (QA) 
Planned and systematic activities that provide adequate confidence to the 
Owner and various stakeholders that quality control are being implemented 
effectively.  Golder was responsible for QA of contractor’s and Owner’s Work. 

Quality Control (QC) 
A planned system of inspection and testing carried out according to accepted 
standard specifications to ensure the quality of construction.  FGL, its sub-
contractors and AEM were responsible for QC.   

 

1.5 Design, Specifications and Construction Drawings 
The detailed design for the East Dike was prepared by Golder, with the Technical Specifications and 

Construction Drawings package issued for construction on August 1, 2008.  The East Dike Design is presented 

in Golder (2008).   

Table 3 presents a list of the Issued For Construction (IFC) revision 0 Technical Specifications, and Table 4 

presents a summary of the IFC, revision 0 Drawings, dated August 1, 2008.   

The construction drawings were updated by Golder as required to support subsequent field changes based on 

field conditions during construction.  Documentation of design changes and modifications during construction are 

presented in Section 5.0.   

Following construction, using the survey data provided by AEM and FGL, Golder updated the IFC construction 

drawings for as-built conditions.  Table 5 presents a summary of the most current as-built revision of the 

drawings, and a complete reduced size set of as-built drawings are included in Appendix D. 

Table 3: East Dike IFC Technical Specification List 

Specification Section No. Title 

S1 Administration 

S2 Foundation Preparation 

S3 Soil-Bentonite Cut-off Wall 

S4 Drilling and Grouting 

S5 Instrumentation 

S6 Quality Control (QC) and Quality Assurance (QA) Requirements 

S7 Care of Water 

S8 Fill Placement 

S9 Turbidity Barrier 
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Table 4: East Dike IFC Construction Drawing List 

Drawing No. Drawing Title 

2100-00 East Dike Location Map and Drawing Index 

2100-01 East Dike Site Plan 

2100-02 East Dike Borehole Location Plan 

2100-03 East Dike Rockfill Setout Plan 

2100-04 East Dike Rockfill Layout Plan (1 of 3) 

2100-05 East Dike Rockfill Layout Plan (2 of 3) 

2100-06 East Dike Rockfill Layout Plan (3 of 3) 

2100-10 East Dike Typical Sections and Details 

2100-11 East Dike Cross-Sections 

2100-14 East Dike Centreline Profile 

2100-15 East Dike Abutment Details 

2100-16 East Dike Instrumentation Plan 

2100-17 East Dike Instrumentation Typical Section and Grouting Plan 

 

Table 5: East Dike As-Built Drawing List 

Drawing 
No. 

Drawing Title 
Revision No. and 
Description 

2100-00 East Dike Location Map and Drawing Index Rev. 1, East Dike As-Built 

2100-01 East Dike Site Plan Rev. 1, East Dike As-Built 

2100-02 East Dike Borehole Location Plan Rev. 1, East Dike As-Built 

2100-03 East Dike Rockfill Setout Plan Rev. 2, East Dike As-Built 

2100-04 East Dike Rockfill Layout Plan (1 of 3) Rev. 1, East Dike As-Built 

2100-05 East Dike Rockfill Layout Plan (2 of 3) Rev. 1, East Dike As-Built 

2100-06 East Dike Rockfill Layout Plan (3 of 3) Rev. 1, East Dike As-Built 

2100-10 East Dike Typical Sections and Details Rev. 1, East Dike As-Built 

2100-11 East Dike Cross Sections Rev. 1, East Dike As-Built 

2100-12* East Dike Centreline Realignment Rev. 0, East Dike As-Built 

2100-14 East Dike Centreline Profile Rev. 1, East Dike As-Built 

2100-15 East Dike Abutment Detail Rev. 1, East Dike As-Built 

2100-16 East Dike Instrumentation Plan Rev. 1, East Dike As-Built 

2100-17 East Dike Instrumentation Typical Section and Grouting Plan Rev. 1, East Dike As-Built 

2100-24* East Dike Grouting Details Rev. 0, East Dike As-Built 

2100-25* East Dike Densification Plan Phase 1 and Phase 2 Rev. 0, East Dike As-Built 

2100-26* East Dike Densification Plan Phase 3 Rev. 0, East Dike As-Built 

2100-27* East Dike Densification Plan Phase 4 Rev. 0, East Dike As-Built 

2100-28* East Dike South Channel Instrumentation Details Rev. 0, East Dike As-Built 

2100-29* East Dike North Channel Instrumentation Details Rev. 0, East Dike As-Built 

2100-30* East Dike North Shallow Instrumentation Details  Rev. 0, East Dike As-Built 
*denotes new Drawing sheet added to the As-Built Drawing package  
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Design drawings related to the seepage collection system have not been prepared and are pending topographic 

survey of the downstream slope area to be carried out following lake dewatering.  

 

1.6 Construction Documentation 
AEM was responsible for collection, distribution and storage of East Dike related construction documentation 

which includes the following: 

 Golder East Dike IFC Drawings and Technical Specifications; 

 FGL Daily Construction Report (excavation and fill placement); 

 Geopac Tech Inc. Compaction Daily Report; 

 East Dike Construction QC/QA Documentation–Foundation Preparation; 

 East Dike Construction QC/QA Documentation– Fill Placement (CF and CB); 

 Inquip Associates Inc. Daily Construction Report (QC) - Soil-Bentonite Wall; 

 Request for Information (RFI); 

 Site Memorandums, and Technical Memorandums; and 

 Monthly Construction meeting minutes. 
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2.0 CONSTRUCTION ACTIVITIES 
Construction activities for the East Dike were carried out by both AEM and FGL.  FGL and its sub-contractors 

mobilized equipment to the site starting in July 2008.  Following ice-free conditions on the lake as observed  

by the CM on July 11, 2008, AEM and its sub-contractor prepared and deployed the turbidity barrier.  On  

July 30, 2008, AEM received a fisheries authorization from Fisheries and Oceans Canada (DFO) and proceeded 

with the in lake construction works.   

The general construction work sequence for the East Dike consisted of: 

 Bathymetric survey of East Dike footprint; 

 Turbidity barrier installation; 

 Initial rockfill shell placement; 

 Trench excavation; 

 Post trench excavation survey; 

 Coarse filter placement; 

 Post coarse filter placement survey; 

 Core backfill and crushed rockfill wing placement; 

 Granular cap and core backfill placement to Elev. 135.1 masl; 

 Densification of core backfill zone; 

 Bentonite slurry supported trench excavation; 

 Soil-bentonite backfill; 

 Till cap placement to typical Elev. 135.6 masl; 

 Granular cap placement to Elev. 136.1 masl; 

 Drilling and grouting; 

 Instrumentation installation; 

 Downstream rockfill shell widening, and 

 Thermal cap placement over soil-bentonite cut-off wall. 

 

FGL was the general contractor for the works under contract with AEM and reporting to the CM.  FGL  

sub contracted Geopac Tech Inc. (Geopac) for the densification of the core backfill, Inquip Associates Inc. 

(Inquip) to support the slurry wall excavation, and TCG for drilling and grouting activities.   



 

EAST DIKE CONSTRUCTION AS-BUILT REPORT 
MEADOWBANK GOLD PROJECT, NUNAVUT 

 

December 15, 2009 
Project No. 07-1413-0074; 09-1428-5007 
Doc. No. 900 Ver. 0, Rev. 1 7 

 

A summary of the East Dike construction activities is presented in Table 6.  A photographic record summary of 

key activities during construction as documented by Golder during QA activities are presented in Appendix A.  

Details of each activity of the East Dike construction are provided in subsequent sections. 

Table 6: Summary of Construction Activities for East Dike 

Activity By Start Date Finish Date Notes 

Turbidity Barrier 
Installation  

AEM  July 18, 2008 July 25, 2008  

Initial Rockfill Shell 
Placement 

AEM July 30, 2008 August 18, 2008 
 Golder arrived on site August 

9, 2008.  Rockfill complete to 
60+500. 

Trench Excavation  FGL August 6, 2008 August 23, 2008 

 Between August 6th and 9th, 
trench excavation completed 
from 60+087 to 60+293 under 
supervision of CM. 

 Golder arrived on site  
August 9, 2008. 

Bathymetry of 
Excavated Trench 

Golder August 13, 2008 August 24, 2008  

Coarse Filter 
Placement 

FGL August 15, 2008 August 26, 2008  

Bathymetry of 
Excavation Trench 
after Coarse Filter 
Placement 

Golder August 16, 2008 August 30, 2008  

Core Backfill and 
Crushed Rockfill 
Wings Placement 

AEM 
and 
FGL 

August 17, 2008 September 3, 2008 

 AEM equipment backfilling 
from north to south. 

 FGL equipment backfilling from 
south to north. 

Granular cap and core 
backfill placement to 
Elev. 135.1 masl 

AEM August 24, 2008 September 4, 2008  

Densification of core 
backfill zone 

Geopac August 28, 2008 September 7, 2008  

Bentonite slurry trench 
Excavation  

FGL September 7, 2008 September 22, 2008  

Soil-Bentonite Backfill  FGL September 7, 2008 September 22, 2008  

Till cap to minimum 
135.1 masl and 
granular cap to  
136.1 masl 

AEM September 18, 2008 October 2008  
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Activity By Start Date Finish Date Notes 

Thermal Cap 
Placement 

AEM  September 18, 2008 Not yet completed 

 Initially placed to minimum 
136.1 masl along for drilling 
and grouting.   

 May 2009, started placing to 
minimum 137.1 masl from 
south abutment to about 
60+600. 

Drilling and Grouting TCG  September 20, 2008 March 18, 2009  Casing installation start date to 
end of grouting. 

Instrumentation 
Installation 

AEM 
and 
FGL 

March 20, 2009 
Task not yet 
complete 

 Piezometers, thermistors and 
Slope inclinometers installed 
March 2009. 

 Permanent crest survey 
prisms, survey control 
monuments installed May 2009

 Dike crest seismographs have 
not yet been installed. 

 

Rockfill materials for the East Dike construction were geochemically classified as non-potentially acid generating 

by AEM and supplied from on site quarries.  Both AEM and FGL haul trucks were used to transported rockfill 

materials.  Crushed rockfill materials included the Coarse Filter, a 150 mm minus crushed rockfill, and the  

Core Backfill, a 20 mm minus crushed rockfill, and were supplied by the Nuna Logistics Inc. crusher on the 

Meadowbank site.  A fine quarried rockfill consisting of a 200 mm minus material was supplied from the airport 

quarry and used as the granular backfill. 

Key construction activates lead by FGL included:  

 Excavation of the rockfill shell and lakebed materials along the cut-off wall alignment; 

 Haulage of rockfill materials; 

 Coarse Filter material placement; 

 Core Backfill and crushed rockfill placement; 

 Compaction of the Core Backfill zone (Geopac); 

 Bentonite slurry supported trench excavation, with Inquip; 

 Soil-Bentonite backfill, with Inquip; 

 Drilling and grouting; and 

 Instrumentation installation. 
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2.1 Construction Materials and Quantities 
The materials used in the construction are described in the specification and on the drawings.  Table 7 

summarizes the earthwork quantities for East Dike.   

Table 7: Summary of As-Built Earthworks Construction Quantities 

Item As-Built Quantity Unit Notes: 

Initial Rockfill shell 121,670 m3 Total volume before trench excavation 

Trench Excavation of rockfill 26,780 m3  

Trench Excavation of 
lakebed soils 

10,550 m3  

Coarse Filter 3,205 m3  

Core Backfill 18,350 m3  

Crushed Rockfill Wings 15,780 m3  

Granular Cap 11,250 m3 (estimated) m3  

Core Backfill replacement 
during densification: 

Phase 1 and 2 

Phase 3 

Phase 4 

 

950 

500 

170* 

 

m3 

m3 

m3 

 

Cut-off Trench Excavation 5,370 m3 Excavator bucket width 1.1 m. 
Soil-Bentonite Backfill 5,370 m3  

Granular Cap placement 26,411 (estimated) m3  

Thermal Cap placement n/a m3 
placement is not yet complete to 

design elevation 

* denotes quantity without densification craters between Sta. 60+420 and Sta. 60+460 from survey data available 

A summary of grouting quantities is presented in Appendix E, Table E2-1. 

 

2.2 Turbidity Barrier 
AEM placed turbidity barriers upstream and downstream of the East Dike as specified during discussion with the 

DFO.  The curtain was approximately 25 m from toe of the initial rockfill shell.  The turbidity barrier consisted of 

the following: 

 Panels;  

 Connectors;  

 Flotation devices; and  

 Anchors. 
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The initial installation depth of the panels was 1.0 m above lakebed surface.  Following a period of high turbidity 

encountered during construction, the panels were lowered to be about 0.2 m above the lakebed surface.  

The turbidity barriers were installed in July before commencement of the in-water construction activities and 

were removed following completion of the major earthworks activities in September 2008.  

 

2.3 Initial Rockfill Shell Placement 
AEM placed the initial single rockfill shell platform using quarried NPAG rockfill working about 0.5 m above the 

waterline, following the alignment in the construction drawings.  The rockfill shell consisted of a 50 m wide road 

width with minimum 1.9 m height safety berms on each the upstream and downstream sides, for a total shell 

width of about 55 m.  The rate of rockfill placement was in the order of 5,000 to 15,000 m3/day.  Compaction of 

the rockfill material was achieved with trafficking of loaded 55 and 90 tonne haul trucks.  After design surface 

elevation was reach, a 200 mm crushed road surfacing material was placed on the rockfill. 

In May 2009, AEM widened the downstream side of the rockfill shell to allow for two way haul truck traffic from 

the North Portage Pit.  The final rock fill shell survey has not been provided to Golder, and is not included in the 

current as-built drawings.   

 

2.4 Trench Excavation 
Trench excavation was carried out by FGL.  Portions of the rockfill excavated from the trench were reused to 

advance the rockfill shell when both activities were carried out concurrently.  Excavated rockfill was not placed 

on the upstream side of shell to create a bench as presented in the construction drawings.  The lakebed soils 

were excavated, hauled and disposed in specific area, designated by the Construction Manager.  The lakebed 

material recovered consist of a thin layer of sediment followed by till (with boulders up to 2.0 m in diameter).  The 

till was dense, unoxidized and grey.  Frozen material was encountered near the shore lines.  

The excavation was performed by a CAT 385 excavator, working along the cut-off wall alignment, and 

excavating from south to north.  A second CAT 385 excavator was used perpendicular to the trench, reshaping 

the downstream slope to meet design slope.  From the bathymetry surveys of the excavation, the average side 

slope for the upstream side was about 1.5H:1V and for the downstream side was about 2H:1V.  Based on the 

results of the bathymetry surveys, some difficulties in obtaining a clean excavation base were encountered, and 

this required the excavator to return to some sections and re-excavate.   

 

2.5 Coarse Filter Placement 
Coarse Filter placement was carried out by FGL, following final cleaning of the trench and sloping of the 

downstream trench rock fill slope.  150 mm crushed rock was used as filter material.  The filter material was end 

dumped on the crest of the excavation and placed, underwater, with a CAT 385 excavator in 1.0 m lifts.  Filter 

placement progressed from the toe of slope to the crest.  Compaction of the coarse filter was achieved with the 

excavator bucket. 
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2.6 Trench Backfill 
The trench backfill was carried following coarse filter placement, working from a platform at about elevation 

133.6 m.  Both FGL and AEM hauled and placed Core Backfill and crushed rockfill materials to backfill the trench 

following the construction specifications and to the geometry presented on the construction drawings.  Both the 

core backfill and crushed rockfill materials were end dumped on the crest of the excavation and placed first with 

a loader and then with a CAT 385 excavator or Terex RH40-E.   

Core backfill was advanced by placing a bucket of material on the advancing crest and pushing the vertically 

down on the material underwater.  This placement technique was adopted to limit segregation of the core backfill 

material.  The core backfill was placed a minimum of 1.0 m ahead of the crushed rockfill material. 

To support the core backfill, crushed rockfill material (nominal 150 mm minus) material were placed as wings. 

The material was placed on the slope of the trench and pushed vertically down.  This placement technique was 

adopted to limit segregation of the coarse filter and to ensure the toe of the core backfill was well ahead of the 

coarse backfill.   

 

2.7 Raising Core Backfill Zone and Densification 
A minimum 4 m crest width of the Core Backfill zone supported by 3 m width on each side of fine quarry run 

rockfill was placed to Elev. 135.1 m prior to densification.  Survey of the trench backfill and granular cap limits 

were not provided at the time of this report.  Typical cross-section layouts have been prepared based on 

assumed geometry. 

Densification of the core backfill zone was carried out by Geopac, using a dynamic compaction method.  

Dynamic compaction consisted of 4 stages using a 15 ton weight falling from 18 m height.  The number of drops 

per stage varied with the depth of the core backfill zone.  Craters created during compaction were backfilled with 

the core backfill material by AEM prior to the next stage of compaction. 

 

2.8 Slurry Supported Cut-off Wall Excavation 
Following densification of the core backfill zone, a bentonite slurry supported excavation was carried out by FGL 

with the support of Inquip.  The excavation was performed by a CAT 385 excavator to a minimum width of 1.1 m 

along the alignment as outlined in the construction drawings.  Trench stability was maintained with a 5% 

bentonite slurry. 

The cut-off wall excavation was made through the densified core backfill zone to refusal on assumed bedrock 

foundation.  The excavated dry core backfill was used to construct an 0.5 m high berm on each the upstream 

and downstream sides of the excavation area.  The remaining wet core backfill excavated from under water and 

slurry level was loaded into trucks and disposed of by AEM. 
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Soundings through the bentonite slurry were used to measure the cut-off wall excavation depth each 3 m along 

the crest.  The recorded depths were compared to the bathymetry measured depth of the initial trench 

excavation.  The cut-off wall excavation was generally greater than that of the initial excavation.  Observations of 

the cut-off wall excavation material, particularly in zones where depths were below that of the initial excavation 

included till materials which were removed, fine grained sediments to a maximum thickness of approximately  

1.0 m which were excavated from around Sta. 60+350, 60+430 and 60+680.  Boulders were encountered and 

removed from the excavation at around Sta. 60+350, 60+420, 60+440, 60+450, 60+600 and 60+610.   

 

2.9 Soil-Bentonite Backfill 
AEM farmed local till sources using a CAT 385 excavator to visually sort and remove oversize  

(typically >300 mm) particles and prepared a stockpile.  AEM prepared a mixing pad where farmed till and 1.5% 

dry bentonite powder by mass, were mixed.  The farmed till with bentonite was then transported to the slurry 

trench excavation. 

On the dike crest, adjacent to the slurry trench excavation, FGL and Inquip used a CAT D6 dozer for mixing of 

the farmed till with bentonite and the bentonite slurry from the trench to prepare the soil-bentonite backfill.  

Mixing was carried out until the soil-bentonite backfill had a uniform consistency, an average slump of 150 mm, 

and an estimated 2% bentonite content.   

During mixing a minor portion of the core backfill berm that had been constructed to contain the slurry was mixed 

into the soil-bentonite backfill. 

Once mixed the Soil-bentonite backfill was dragged into the trench with the D6 dozer, generally by the dozer 

lowering its blade and reversing towards the trench, forcing the soil-bentonite material to flow into the slurry 

trench.  Density of both the Soil-bentonite backfill and the bentonite slurry were monitored to ensure that the  

soil-bentonite density remained greater than the slurry, which results in the Soil-bentonite continuously 

displacing the slurry as it is placed.  During Soil-bentonite backfill placement, the slope and location of the 

backfill front was monitored to ensure that it remained the specified 6 m behind the current slurry trench 

excavation location.  The slurry trench excavation was not allowed to advancing more than 45 m from the toe of 

the Soil-bentonite backfill. 

During placement of the Soil-bentonite backfill down the south slope of the north channel, around Sta. 60+393, a 

steel beam was installed in the trench to act as a gate and hold the Soil-bentonite backfill from advancing too 

close to the excavation front.   

 

2.10 Till and Thermal Cap Placement 
Following completion of the soil-bentonite backfill, a till cap was placed to raise the minimum elevation of the  

cut-off wall to Elev. 135.6 masl.  This was followed by the placement of fine quarry run rockfill to minimum  

Elev. 136.1 masl.  The rockfill surface was prepared as the drill rig platform for the drilling and grouting stage of 

construction.   



 

EAST DIKE CONSTRUCTION AS-BUILT REPORT 
MEADOWBANK GOLD PROJECT, NUNAVUT 

 

December 15, 2009 
Project No. 07-1413-0074; 09-1428-5007 
Doc. No. 900 Ver. 0, Rev. 1 13 

 

Following grouting operations, AEM placed rockfill to raise the general dike crest, including the downstream haul 

road and the thermal cap to approximate Elev. 136.6 masl.  The design calls for a final thermal cap with 

minimum 6.0 m width, placed to Elev. 137.1 masl.  Placement of the final thermal cap to the design elevation is 

still outstanding.  Following completion of this placement and final survey, data should be provided to update the 

as-built drawings.  

 

2.11 Drilling and Grouting 
2.11.1 General 

Drilling and grouting operations were carried out by TCG.  Two 4.8 m wide, 12.2 m long and 2.6 m high grouting 

shelters (labelled units C-216 and C-217) were constructed by the contractor to provide warm, dry areas in which 

to complete the work (Photograph 63).  Each shelter was composed of a set of two metal sea containers.  The 

first container housed a grout plant, single pallet of cement (cycled as required) bentonite, and grouting additives 

along with a heated water supply tank.  The second adjacent container (with connecting doorway) housed the 

heating unit, real-time monitoring equipment, and provided access to grout holes via a removable floor.    

The use of two separate grout shelters allowed for the contractor to work on two different work areas of the dike 

at once.  Shelters were mobilized along the dike by pulling with either a 450A John Deere Timberjack 

(Photograph 65) or 950H Caterpillar Loader (Photograph 66). 

 

2.11.2 Grouting Work Areas 

For the grouting works, the East Dike was divided into six separate working areas.  The approximate stationing 

of each area is summarized in Table 8. 

Table 8: Grouting Work Areas 

Work Area 
From  

(Chainage) 
To  

(Chainage) 

South Abutment 60+60.5 60+110 

South Channel 60+110 60+254 

Island 60+254 60+335 

North Channel 60+335 60+599 

North Shallows 60+599 60+800 

North Abutment 60+800 60+881 
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2.11.3 Method of Work 

2.11.3.1 General 

2.11.3.2 Drilling Equipment 

Throughout the grouting program, TCG used the following drilling equipment:   

 Rockmaster 990 (Photograph 67) or a Rockmaster 945 (Photograph 68) downhole hammer (DTH) drill rigs 

for Casing installation.  Both drill rigs were capable of installing nominal 125 mm (5 inch) ID steel casing 

through the soil-bentonite wall and a minimum of 0.5 m into bedrock.   

 Tamrock 996 top hammer water flush drill rig (Photograph 73) for bedrock drilling, capable of drilling grout 

holes in bedrock through the grout casing to a depth of 15 m below the casing.   

 

2.11.3.3 Grout Plant, Injection and Monitoring Equipment 

Throughout the grouting program, the contractor maintained up to two grout plants operating at any one time.   

Each grout plant was comprised of a 420 L capacity Chemgrout CG-680/3L8/EH high shear colloidal mixer and 

agitator and a progressive cavity, helical-screw Moyno grout pump (Photograph 82) with an 18 bar maximum 

injection pressure.   

The rotation speed of each progressive cavity pump was controlled by a throttle located on the control panel of 

the grout plant.  The pump output and consequently injection pressure was regulated by a series of valves on a 

grout header (Photograph 83) which allowed grout to travel directly via a single line to the grout hole collar, or 

return line back to the agitator.  

The real-time monitoring of the injection process was carried out using RST Instrument’s Permeation Grout 

Monitoring System which included standard 4 mA to 20 mA, 0 to 6.9 MPa pressure transducers and 3 to  

295 L/min magnetic flowmeters, linked to Campbell Scientific’s programmable Loggernet software on a laptop 

computer to produce real time displays of data. 

The pressure transducer and magnetic flowmeter were protected within a steel frame shell (Photograph 84), 

located centrally within the sea-container providing floor access to the collar of the grout hole.  The laptop 

computer and valve control were positioned inside the same sea-container.   

The entire set-up provided electronic monitoring of the grouting and the real-time control of grouting parameters 

(flow rate, pressure, penetrability, and injected volume) and an efficient way for the grouting engineer to direct 

the grouting flow rate and pressure response at all times, make timely decisions, and readily detect if hydraulic 

jacking (or fracturing) of the ground had occurred. 

To isolate grout stages in rock, the contractor used Geopro (Bimbar), heavy duty, 72.SP.500 single gland 

(nominal 72 mm deflated, maximum 150 mm inflated diameter, 500 mm gland length) grout packers inflated with 

a water / antifreeze solution (Photograph 87). 
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2.11.4 Sequence of Work 

Drilling, water pressure testing and grouting was typically carried out concurrently along the East Dike.  Essential 

information pertaining to control and quality assurance was collected for each work activity.   

Following trials to confirm the grouting methods and procedures, Golder issued Technical Memo TMO No. 800 

“Proposed Revised Grouting Procedure for the East Dike – Meadowbank Gold Project”, (Golder 2008a) which 

identified a total of four separate grouting stages for each grout hole.  These four stages are summarized in 

Table 9.    

Primary, secondary and tertiary bedrock grouting including stages 1, 2 and 3 was completed ahead of the 

Primary, secondary and tertiary contact grouting carried out in Stage 4.   

Table 9: Grouting Stages 

Stage Description 

1 Lower 5 - 7 m of bedrock 

2 Upper 2.5 - 4.5 m of bedrock 

3 End of Casing (shallow bedrock) 

4 Contact Grouting via perforations 

  

2.11.4.1 Bedrock Grouting 

In bedrock, upstage grouting techniques were employed.  Generally, this comprised drilling 5 or 10 m into 

bedrock beneath the end of casing, followed by upstage grouting of the drilled advance (Stages 1, 2 and 3).  All 

bedrock grouting was completed using Type 30 (HE) cement. 

In general, drilling and grouting activities were carried out by grouting every primary and secondary grout hole in 

sequence.  Results of the grouting was reviewed and used to produce the requirement for grouting of the tertiary 

grout holes and in some areas quaternary grout holes were required.   

 

2.11.4.2 Contact Grouting 

At the contact of the soil-bentonite wall and bedrock, a single stage grouting technique was employed (Stage 4).  

The steel casings were perforated at the bottom using a Holte Perforator Tool pushed using an  

Atlas Copco DM45 drill rig provided by AEM (Photograph 74).  The perforator tool was capable of perforating 

rows of approximately 6 mm x 30 mm slots spaced at 35 mm apart.  The perforator was used to punch two rows 

of slots in each casing, oriented parallel to the dike cut-off wall axis, over a length of between about 0.6  

and 1.0 m.  

Primary and secondary grout holes were completed using Type 30 (HE) cement, while tertiary grout holes, 

where required, were completed along the contact using Microfine cement. 
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2.11.5 Grout Mix Design 

A range of mixes were tested in the field by the Golder QA staff prior to the commencement of grouting and as 

required throughout the grouting program.  For bedrock stages 1, 2 and 3, as well as contact grouting stage 4 in 

primary and secondary holes, a thickening sequence of grout mixes, Mixes A through D, was developed on site 

prior to commencement of grouting activities.   

The criterion used for designing the grout mixes was to use a cement-rich mix, including a superplasticizer for 

penetrability, to provide high strength and long term durability against leaching.  All accepted mixes were stable, 

with 5% or less bleed measured over a two hour period.  Standard grout mix designs were developed using a 

combination of water, St.Lawrence Type 30 (HE) Hydraulic Cement, BASF Glenium 3030 NS superplasticizer 

and Baroid Quik-Gel high yield bentonite.   

A microfine cement based mix, using a combination of water and Nittetsu Super Fine Cement, was used to 

initiate Stage 4 tertiary hole contact grouting.  

During grouting activities on the Abutments and the Island work areas, an accelerator / cold weather admixture, 

BASF Pozzutec 20+, was added to designs for both Mix A with Type 30 cement as well as the microfine mix to 

ensure proper setting of the mixes in the permafrost zones. 

The final mix designs used are presented on Table 10.  A more detailed mix testing sequence is provided on 

Table E1-1 in Appendix E1.   

Table 10: Summary of Grout Mixes Used 

Mix 
W:C 
Ratio 

Glenium 
(%) 

Pozzutec 
20+ (%) 

Bentonite 
(%) 

Marsh 
(sec) 

Specific 
Gravity  
(g/cc) 

A 0.7 : 1 0.4 - - 32 1.65 

A* 0.7 : 1 0.4 0.75 - 31 1.64 

B 0.7 : 1 - - - 35 1.64 

C 0.7 : 1 - - 0.3 44 1.68 

D 0.7 : 1 - - 0.45 58 1.67 

MF 1.2 : 1 - - - 31 1.43 
Note:   

1. All admixture dosages were calculated with respect to weight of cement. 

Mix testing was conducted several times throughout the program, due to required need for both a standard 

Type 30 mix, as well as microfine mix.  Additional testing was also required to produce alternative mixes which 

included an accelerating admixture due to variable ground temperatures along the dike.  Based on previous 

experience, the starting mix of the thickening sequence, Mix A, typically has a water/cement ratio ranging 

between 0.7:1 to 0.8:1 by weight, with a superplasticizer dosage rate of between 0.3% and 2.0% by weight of 

cement, depending on viscosity/compatibility test results.  Because of the variability in cement temperature upon 

arrival to the grouting shelter, grout mixes were modified by Golder QA staff during mix testing until the nominal 

Marsh viscosity of 32 seconds was achieved.   
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2.11.6 Grouting Procedures 

2.11.6.1 Bedrock 

The grouting injection process within bedrock followed procedures outlined in Golder (2008a).  Using a borehole 

packer, stages 1, 2 and 3 were grouted in each hole, concentrating on primary and secondary holes first, 

followed by tertiary and select quaternary holes.  

After grout holes were drilled and flushed to the specified depth, the packer was set at the top of the lowest 

stage and grouting progressed upstage.  Grout was injected at a flow rate of no greater than 15 L/min until the 

target pressure was reached, at which time the flow rate was reduced to maintain the target pressure with 

continued grout injection until refusal. 

Grouting was initiated starting with Mix A and sequentially thickened, if necessary, when the relevant  

decision volume was reached.  After the first 400 L of Mix A, if the injection pressure was less than 20%  

of the target pressure for the stage, the grout was thickened to Mix B.  Thereafter, every subsequent 400 L   

(i.e., at 800 L, 1200 L, 1600 L, etc), if the injection pressure was less than 30% of the target pressure or if 

penetrability was not slowly and steadily decreasing in a linear fashion, the grout was thickened to the next 

thickest mix. 

Once the thickest mix possible was being injected, and the injection pressure was rising slowly while 

penetrability continued to decrease, refusal of an injected stage was then either limited by volume or achieved by 

obtaining a penetrability of less than 0.1 L/min/m/bar held for a period of 10 minutes, at the target injection 

pressure and an injection rate of less than 0.5 L/min/m stage length.  Refusal by penetrability was achieved by 

decreasing flowrate while maintaining the target injection pressure and was monitored by field staff on the  

real-time plot of injection pressure vs. flow rate. 

 

2.11.6.2 Contact 

The grouting injection process at the contact followed procedures outlined in (Golder 2008a), using a single 

borehole packer for a single stage (Stage 4), concentrating on primary and secondary holes first, followed by 

tertiary holes. 

After grout holes were re-drilled and flushed to the specified depth (if necessary due to freezing, hole collapse 

and / or grout build-up), a perforator tool was used to punch two rows of holes in the casings over an 

approximately 0.6 m length.  The intent was for these holes to be located across or above the contact of the  

soil-bentonite wall and bedrock contact.  The two rows of holes were oriented at 180° to each other along, and 

both along the longitudinal axis of the dike.  A single packer was set above the perforations and grouting 

injection proceeded.  Grout was injected at a flow rate of no greater than 10 L/min until the target pressure was 

reached, at which time the flow rate was reduced to maintain the target pressure with continued grout injection 

until refusal as outlined above.  If the target pressure was not achieved, grouting was carried out to a maximum 

volume of 600 L. 
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2.11.7 Progress and Quantities 

The progress of grouting activities was monitored on a daily basis.  Stages 1 to 3 were required in all primary, 

secondary and selected tertiary grout holes, with some additional quaternary grout holes required based on the 

grout takes and refusal pressures achieved in the tertiary level of injection.  Stage 4 grouting was completed in 

all primary, secondary and tertiary grout holes.   

A summary Table of all grouting activities is included in Appendix E2.   

Figures E3-1 through E3-9 in Appendix E3, present a summary grout takes with final injection pressures for each 

stage of grouting along the centerline of the cut-off wall. 

 

2.12 Instrumentation 
A series of geotechnical instrumentation was specified to be installed in the East Dike to allow for the monitoring 

of dike performance following construction, during dewatering, operation and into closure.   

Details of instrument monitoring frequency are included in the East Dike Operation, Maintenance and 

Surveillance (OMS) manual.   

Instrumentation currently installed along the East Dike consists of: 

 Vibrating Wire Piezometers (VWP); 

 Thermistors;  

 Inclinometers; and 

 Crest survey prisms and survey monitor control points. 

 

Table 11 presents a summary of the as-built instrumentation which has been installed by TCG and the CM under 

observation of Golder personnel. 

Instrumentation which has not been installed on the dike crest at this time includes:  

 Seismographs at 3 locations along the dike crest. 

 

AEM has installed a seismograph station on the upstream side at the north abutment of the East Dike and have 

been monitoring the impact of blasting from the development of the North Portage Pit from this location.   

The instrumentation calibration data sheets are presented in Appendix F.  Piezometer and Thermistor data 

collected between March and early August 2009 are presented in Appendix F. 

The as-built survey of the location and elevation of each seismograph installation should be added to the as-built 

drawings once completed.   
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Table 11: Summary of East Dike Instrumentation 

Instrumentation Type 
Station 

Location 
Label / 

Identification 

Offset 
from 

Centerline
(+ is d/s 
– is u/s) 

Elevation 
(masl) 

Details 

Vibrating Wire 
Piezometer – Group 

60+190 

190-P1-A, 
190-P1-B, 
190-P1-C, 
190-P2-A, 
190-P2-B, 
190-P2-C, 
190-P3-A, 
190-P3-B 

10.0 
10.0 
10.0 
2.0 
2.0 
2.0 
-2.0 
-2.0 

116.7 
121.7 
126.7 

116.34 
121.34 
126.34 
116.63 
121.63 

190-P1 Top of steel casing:  
El. 136.39 

190-P2 Top of steel casing:  
El. 136.54 

190-P3 Top of steel casing:  
El. 136.54 

Vibrating Wire 
Piezometer – Group 

60+490 

490-P1-A, 
490-P1-B, 
490-P1-C, 
490-P2-A, 
490-P2-B, 
490-P2-C, 
490-P3-A, 
490-P3-B 

11.0 
11.0 
11.0 
3.1 
3.1 
3.1 
-0.9 
-0.9 

114.12 
119.12 
125.81 
115.07 
120.07 
126.76 
114.62 
119.62 

490-P1 Top of steel casing:  
El. 136.20 

490-P2 Top of steel casing:  
El. 136.15 

490-P3 Top of steel casing:  
El. 136.02 

Vibrating Wire 
Piezometer – Group 

60+700 

700-P1-A, 
700-P1-B, 
700-P1-C, 
700-P2-A, 
700-P2-B, 
700-P2-C, 
700-P3-A, 
700-P3-B 

9.9 
9.9 
9.9 
2.0 
2.0 
2.0 
-1.9 
-1.9 

118.81 
123.81 
130.5 

118.08 
123.08 
129.77 
117.93 
122.92 

700-P1 Top of steel casing:  
El. 136.27 

700-P2 Top of steel casing:  
El. 136.48 

700-P3 Top of steel casing:  
El. 136.40 

Vibrating Wire 
Piezometer - Individual 

60+150 150-C 2.1 127.35 Top of steel casing: El. 136.33 

60+200 200-C 2.0 127.71 Awaiting data from AEM 

60+240 240-C 2.0 128.71 Top of steel casing: El. 136.26 

60+400 400-C 2.2 126.76 Top of steel casing: El. 136.27 

60+420 420-C 2.0 125.32 Top of steel casing: El. 137.10 

60+440 440-C 2.0 124.66 Top of steel casing: El. 137.14 

60+450 450-C 1.9 127.00 Top of steel casing: El. 136.22 

60+460 460-C 2.0 125.15 Top of steel casing: El. 137.60 

60+470 470-C 2.0 124.76 Top of steel casing: El. 137.43 

60+480 480-C 2.0 125.44 Top of steel casing: El. 137.65 

60+500 500-C 2.0 125.78 Top of steel casing: El. 137.34 

60+510 510-C 2.0 126.06 Top of steel casing: El. 137.10 

60+550 500-C 2.0 129.85 Top of steel casing: El. 136.24 

60+600 600-C 1.9 128.60 Top of steel casing: El. 136.53 

60+650 650-C 2.0 128.48 Top of steel casing: El. 136.59 

60+750 750-C 1.5 128.16 Top of steel casing: El. 136.93 

Thermistor String 60+092 TH92 0 
136.0  

(1st Bead) 
Top of steel casing: El. 

 60+185 TH185 0 
136.0  

(1st Bead) 
Top of steel casing: El. 
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Instrumentation Type 
Station 

Location 
Label / 

Identification 

Offset 
from 

Centerline
(+ is d/s 
– is u/s) 

Elevation 
(masl) 

Details 

 60+485 TH485 0 
136.0  

(1st Bead) 
Top of steel casing: El. 

 60+695 TH695 0 
136.0  

(1st Bead) 
Top of steel casing: El. 

 60+842 TH842 0 
136.0  

(1st Bead) 
Top of steel casing: El. 

Inclinometer 60+195 
ED-IN-195 (A 
and B Axis) 

0.05 
137.6 
(Collar 

Elevation) 
Azimuth 51.2 degree 

 60+495 
ED-IN-495 (A 
and B Axis) 

0.05 
137.6 
(Collar 

Elevation) 
 Azimuth 347.9 

 60+705 
ED-IN-705 (A 
and B Axis) 

0.09 
137.6 
(Collar 

Elevation) 

 

Azimuth 20.4 degree 

Crest Survey Prisms 

 100 

0 

136.9 

Prisms have been installed, 
however no data has been 
provided presenting crest 
displacement monitoring 

 101 136.8 
 102 136.7 
 103 136.6 
 104 136.9 
 105 136.8 
 106 136.9 
 107 136.7 
 108 136.6 
 109 136.5 
 110 136.6 
 111 136.3 
 112 136.5 
 113 136.7 
 114 136.8 
 115 136.7 
 116 136.8 
 117 136.7 
 118 136.7 

Seismographs  Not yet installed 
. 
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3.0 CONSTRUCTION QC / QA ACTIVITIES 
As required by the Technical Specifications, the contractor and CM were responsible for carrying out 

construction QC testing, inspection and measurements.  Golder was represented on site by a QA Manager who 

carried out the QA testing, inspection and measurements.  Due to limited resources of the contractor, the CM 

requested that Golder QA team on site undertake some of QC testing.  Daily construction reports from FGL were 

provided to Golder in accordance with the Specifications. 

A summary of the East Dike construction QC and QA testing and monitoring is presented in Table 12.   

Table 12: Summary of Construction QC and QA Testing and Monitoring 

Construction 
Item 

Test 
Description 

Minimum QC 
Testing 

Requirement and 
Frequency 

(Specification S6 
Table 11) 

QC Tests 
Performed 

(by) 

Minimum QA 
Testing 

Requirement and 
Frequency 

(Specification S6 
Table 12) 

QA Tests 
Performed 

(by) 

Turbidity 
Barrier 

Deployment Visual (continuous) 
Continuous 

(CM) 
Visual (Continuous) 

n/a (Golder) 
not on site 

(during 
deployment) 

Water 
Quality 

Daily 
Daily 

(AEM) 
n/a n/a 

Care of Water 
Visual 

Observation 
Visual (continuous) 

Continuous 
(CM) 

Visual (continuous) (Golder) 

Survey-
Location and 
Extents 

On-land 
survey 

Initial rockfill, before 
and after foundation 

preparation and 
excavation. 

Survey: 
21Aug08 

(AEM) 

Surveys: 
15Aug to 
23Sep08 

(FGL) 

1 every 5 QC survey 
by GPS 

n/a 

In-water 
survey 

 Before rockfill 
placement. 

 After excavation 
to bedrock and 
before CF 
placement. 

 After CF 
placement. 

Bathymetry 
survey: 

Aug08 to 
Oct08 

(Golder) 

Point soundings at  
5 m spacing to 

confirm QC survey 
n/a 

Rockfill Gradation Visual (continuous) 
Continuous 

(CM) 
Visual (continuous) 

Continuous 
after 

9Aug2008 
(Golder) 
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Construction 
Item 

Test 
Description 

Minimum QC 
Testing 

Requirement and 
Frequency 

(Specification S6 
Table 11) 

QC Tests 
Performed 

(by) 

Minimum QA 
Testing 

Requirement and 
Frequency 

(Specification S6 
Table 12) 

QA Tests 
Performed 

(by) 

Coarse Filter 
Placement 

Gradation 
(stockpile 

and as 
place) 

6 
(1 every 500 m3) 

4 
(Golder) 

2 
(1 every 5 QC tests) 

Same as QC 
(Golder) 

Visual 
Inspection 

Visual (continuous) 
Continuous 

(CM) 
Visual (continuous) 

Continuous 
(Golder) 

Core Backfill 
Placement 

Gradation 
(stockpile 

and as 
place) 

36 
(1 every 500 m3) 

16 
(Golder) 

8 
(1 every 5 QC tests) 

Same as QC  
(Golder) 

Visual 
Inspection 

Visual (continuous) 
Continuous 

(CM) 
Visual (continuous) 

Continuous 
(Golder) 

Cut-off Wall 
Construction 

Refer to Table 13 

Drilling and 
Grouting 

Refer to Table 14 

Instrumentatio
n Installation 

Visual 
Observation 

During Installation 
Continuous 

(TCG) 
Visual Observation 

Continuous 
(Golder) 

Notes:* denotes QA review undertaken during QC testing. 

 

Table 13: Summary of Slurry Trench Excavation and Soil-Bentonite Backfill QC/QA Testing Frequency 
and Monitoring  

Construction 
Item 

Test 
Description 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 13) 

QC Tests 
Performed 

(by) 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 12) 

QA Tests 
Performed  

(by) 

Water for 
Slurry Mixing 

pH 
1 

(1 per source) 
1 

(Inquip) 
Observe 1 every 5 

QC tests 

2 
(Golder), 

1 
(AEM) 

Hardness 
1 

(1 per source) 
Unknown 
(Inquip) 

Observe 1 every 5 
QC tests 

n/a 

Total 
Dissolved 

Solids 

1 
(1 per source) 

Unknown 
(Inquip) 

Observe 1 every 5 
QC tests 

n/a 

New 
Bentonite 

Slurry 

Viscosity 
34 

(2 per shift) 
25 

(Inquip) 
Observe 1 every 5 

QC tests 
17 

Density 
34 

(2 per shift) 
25 

(Inquip) 
Observe 1 every 5 

QC tests 
17 

Bentonite 17 Demonstrated Observe 1 every 5 Observed 
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Construction 
Item 

Test 
Description 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 13) 

QC Tests 
Performed 

(by) 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 12) 

QA Tests 
Performed  

(by) 

Content (1 per shift) (Inquip) QC tests (Golder) 

In-trench 
Bentonite 

Slurry 

Density 
34 

(2 per shift) 
38 

(Inquip) 
Observe 1 every 5 

QC tests 
17 

Viscosity 
34 

(2 per shift) 
38 

(Inquip) 
Observe 1 every 5 

QC tests 
17 

Soil     
Bentonite 
Backfill 
Material 

Slump Cone 
17 

(1 per shift) 
42 

(Inquip) 
Observe 1 every 5 

QC tests 
17 

Gradation 
per design 

mix 

21 
(1 per 250 m3) 

36 
(Golder) 

31 
(Observe 1 every 5 

QC tests) 
Same as QC 

Density 
17 

(1 per shift) 
42 

(Inquip) 
Observe 1 every 5 

QC tests 
17 

Hydraulic 
Conductivity 

31 (Greater of  
1 per 25 m linear 

trench or per  
350 m3) 

34 
(Golder) 

Observe 1 every 5 
QC tests 

Same as QC 

 

Table 14: Summary of Grouting QC/QA Testing Frequency and Monitoring  

Construction 
Item 

Test 
Description 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 11) 

QC Tests 
Performed 

(by) 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 12) 

QA Tests 
Performed  

(by) 

[average per 
hole] 

Location and 
Extents 

Grout Hole 
Collar Survey 

Each Hole 
(570 total) 

533 – By AEM. 
Quaternary 
holes not 
surveyed. 

1 every 10  
QC tests 

n/a 

Equipment 
Calibration 

Calibration 
Checks 

(pressure 
transducer 

and gauges) 

1 per week against 
a reference 

pressure gauge 

Only as 
required if 

gauge 
readings off. 
No records. 

1 every 5  
QC tests 

n/a 

Calibration 
Checks  

(flow meters) 

1 per week against 
a known volume 

container 

Only as 
required if 

meter readings 
off. 

No records. 

1 every 5  
QC tests 

n/a 
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Construction 
Item 

Test 
Description 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 11) 

QC Tests 
Performed 

(by) 

Minimum Testing 
Requirement and 

Frequency 
(Specification S6 

Table 12) 

QA Tests 
Performed  

(by) 

[average per 
hole] 

Grout Mix 

Marsh Funnel 

1 at the initiation of 
injection of every 

stage, and 
thereafter, at every 

change of mix 

none reported
(TCG) 

1 every shift, per 
grout plant carrying 

out injection 
grouting (day shift 

and night shift) 

1058 total – 
Mixes A, A*, B, 

C, D, MF 
(Golder) 

[1.9] 

Lombardi 
Cohesion – 
replaced by 
Pilcon Vane 
as per email 

to 
G.Blanchette 

from 
B.Wickland 

(Aug 26, 
2008) 

No revised QC 
frequency during 
grouting works for 

Pilcon Vane 
specified 

none reported
(TCG) 

No revised QC 
frequency during 
grouting works for 

Pilcon Vane 
specified 

Only utilized 
during Mix 

Testing 

Mud Balance 

1 at the initiation of 
injection of every 

stage, and 
thereafter, at every 

change of mix 

none reported
(TCG) 

1 every shift, per 
grout plant carrying 

out injection 
grouting (day shift 

and night shift) 

960 total – 
Mixes A, A*, B, 

C, D MF 
(Golder) 

[1.7] 

Bleed 

1 at the initiation of 
injection of every 

stage, and 
thereafter, at every 

change of mix 

none reported
(TCG) 

1 every shift, per 
grout plant carrying 

out injection 
grouting (day shift 

and night shift) 

702 total – 
Mixes A, A*, B, 

C, D, MF 
(Golder).  

[1.2] 

Mix Water 
and Grout 

Mix 
Temperature 

1 at the initiation of 
injection of every 

stage, and 
thereafter, at every 

change of mix 

none reported
(TCG) 

1 every shift, per 
grout plant carrying 

out injection 
grouting (day shift 

and night shift) 

810 total 
Mix Water 

Temperature 
(Golder)  

[1.4]) 

934 total Grout 
Mix 

Temperature 
(Golder) 

[1.6] 

Strength 
Testing 

1 at the initiation of 
injection of every 

stage, and 
thereafter, at every 

change of mix 

none reported
(TCG) 

1 every 5  
QC tests 

n/a 
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Details of the QC and QA activities by task are summarized below.  

 

3.1 Turbidity Barrier 
The QC activities during turbidity barrier installation consisted of visual inspection during deployment to ensure 

sediments migration is reduced during construction activities.  Turbidity barriers were installed by AEM on the 

downstream and upstream side of the East Dike under QC supervision of the CM.  Golder was not present on 

site during deployment of the turbidity barriers and could not provide QA observations or comment on the 

turbidity barrier installation.   

Removal of turbidity barrier was undertaken after earthworks construction was completed at the end of 

September 2008. 

 

3.2 Initial Rockfill Shell Placement 
QC activities during initial rockfill placement consisted of visual observation of the material gradation, material 

placement technique, confirmation that material type was NPAG rockfill and ensuring placement and extent is as 

shown on the Drawings.  QA activities consisted of visual observation of the gradation and material placement.  

The initial rockfill was placed by AEM under the QC supervision of the CM.  The rockfill consisted of 1.0 m minus 

rockfill from the on-site quarry.  The QA team arrived on site on August 9, 2008, and was not on site during initial 

rock fill placement from July 31 to August 8, 2008. 

Following the initial rockfill shell placement, re-sloping of the exterior shell and safety berm construction was 

carried out by AEM.  

 

3.3 Trench Excavation 
The QC and QA activities during excavation of the cut-off trench consisted of: 

 Visual observation during trench excavation;  

 Bathymetry surveys to measured dimension of excavation trench; 

 Analysis of bathymetry noting areas requiring additional side wall and base cleaning and areas of potential 

sidewall failures or failures; 

 Visual inspection during post cleaning; 

 Additional survey as required post cleaning; and 

 Detailed bathymetry in deep excavation areas in 1.0 m cross lines. 
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QC observation was continuous by during trench excavation by the CM, excavation to bedrock was inferred by 

sound and refusal of excavator bucket.  Golder QA personnel were not on site during initial trench excavation 

from about Sta. 60+070 to Sta. 60+320.  Trench excavation in this area was surveyed prior to coarse filter 

placement as noted in the foundation preparation QC/QA inspection forms in Appendix C. 

QA review included noting localized areas which required additional cleaning after bathymetry survey review.  

The minimum excavation base width of 5.0 m was generally respected.  Between Sta. 60+ 460 and Sta. 60+540, 

which were some of the deepest excavation, some difficulty was encountered in cleaning the base of excavation 

due to equipment reach limitations.  Following review of the as-built excavation extents, an alignment 

modification was required to ensure the wall was located away from the filter and at the base of the trench. 

 

3.4 Coarse Filter Placement 
QC and QA activities for the coarse filter placement included: 

 Foundation approval of the downstream trench sidewall; 

 Granular coarse filter material for placement based on visual observation of the gradation; 

 In-situ QC samples taken to assess particle size distribution; and 

 As-built survey of coarse filter placement.   

 

QA review of the excavation bathymetry survey was carried out for foundation approval to proceed with coarse 

filter placement.  Due to instability of the downstream slope of the trench between about Sta. 60+070 to  

Sta. 60+320, FGL placed Coarse Filter material before Golder had time to evaluate the excavation bathymetry 

data. 

QC testing by Golder for the East Dike coarse filter grain size analysis including envelope limits as specified in 

the technical specifications by Golder is summarized and presented in Figure 2.  Laboratory results for grain size 

distribution for each sample are presented in Appendix B.  The results indicate that gradation of the samples of 

coarse filter material placed was on the finer side of the specification.    

The technique used to place the coarse filter included a final clean up of the slope prior to placement of the 

coarse filter and this did not allow for true thickness of the coarse filter placed to be measured.  Based on the 

bathymetry survey data collected of the post-filter installation and visual observations by the QA manager, the 

following areas were noted to potentially have less than the specified thickness of 1.0 m CF material:   

 Stn. 60+150 to Stn. 60+200; 

 Stn. 60+390 to Stn 60+410; 

 Stn. 60+500 to Stn. 60+540; and 

 Stn. 60+600 to Stn. 60+700. 
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The QC and or QA fill placement sign off for the coarse filter placed between Stn. 60+640 to Stn. 60+ 840 was 

not completed due to time constraints.  The approval for this section was limited to a field review.    

 

3.5 Trench Backfill 
The trench backfill consisted of core backfill and granular crushed rockfill wing material placement.  The QC and 

QA activities for the trench backfill included: 

 Foundation approval of the trench base and sidewalls after coarse filter installation; 

 Visual observation of the material for gradation and placement technique; 

 In-situ QC samples taken to assess particle size distribution; and 

 As-built survey of backfill.  

 

Core backfill material was prepared and stockpiled prior to construction.  AEM carried out QC gradation testing 

of this material in July 2008, the results of which should be provided to Golder to complete this report.   

AEM and FGL placed core backfill prior to QA approval of the area between Stn. 60+470 and Stn. 60+610.  

Foundation approval by the QA managers was given after review of the trench bathymetry data and generally 

immediately backfilled by FGL.  To increase trench backfill rate, AEM commenced with a second backfill 

operation which was advanced from the north end of the dike starting on August 27, 2008.  Foundation 

preparation of the material was approved by the QC and QA manager and is recorded in the inspection forms in 

Appendix C. 

QC testing on site of in-situ core backfill samples for grain size analysis by Golder is summarized in Figure 3 

including envelope limits as specified in the technical specifications.  Two samples of core backfill were 

transported to the Golder Burnaby, B.C. laboratory for particle size distribution testing.  Laboratory results for 

grain size distribution for samples tested on and off site are presented in Appendix B.  Base on QC/QA review 

the particle size analysis results, the material meet the specification for core backfill. 

 

3.6 Granular Cap and Core Backfill Raising  
QC and QA activities for raising the granular cap and core backfill zone to minimum Elev. 135.1 m included: 

 Ensuring the limits and extents of material placement is to the lines and grades as shown on the drawings 

and material type conforms to the technical specifications; 

 Visual observation of maximum particle size; 

 Material placement technique and lift thickness suitable; and 

 As-built survey of granular cap. 
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Visual observation by the QA manager indicates a combination of 150 mm minus crush rockfill and 200 mm 

minus fine quarry run material flanked the 4.0 m nominal width core backfill.   

As-built survey has not been provided at the time of this report and is understood that survey was not completed.  

Interpolated granular cap extent and elevations have been used based on existing data from the contractor and 

AEM.   

QA manager observed compaction of the granular cap and core backfill using a smooth drum vibratory roller 

prior to densification. 

 

3.7 Densification 
For densification of the core backfill zone, QC activities were completed be Geopac and QA activities by AEM, 

and included: 

 Ensuring the densification work is executed as shown in the contractor QC work plan; 

 As-built survey of craters prior to backfill; and 

 Visual gradation of crater backfill material. 

 

Geopac undertook a total of 4 phases of dynamic compaction.  Review of the survey data indicates that Phase 1 

and Phase 2 pattern were approximately 4 m offset from center line and included center line compaction pattern 

of 154 craters.  Phase 3 outer edge of compaction was offset approx 5.5 m with no center line densification for 

165 craters.  The Phase 4 pattern was closer at 3 m offset from centerline and 160 craters were completed.  

Between each phase of densification, AEM backfilled the craters with 20 mm minus rockfill core backfill material.  

A summary of backfill quantities and crater depth is presented in Table 15.  For the four phases of compaction, a 

total of an additional 1,620 m3 of core backfilled was added to the dike.  This is estimated to have increased the 

density of the core backfill zone by approximately 7%, however, no density measurements of the core backfill 

zone were made either before or after dynamic compaction to confirm this.   

Table 15: Densification Crater Depth and Backfill Quantity 

Phase No. 
Minimum Crater 

Depth  
(m) 

Maximum Crater 
Depth  

(m) 

Average Crater 
Depth  

(m) 

Estimated Backfill 
Volume  

(m3) 

1 and 2 0.50 1.61 1.03 950 

3 0.22 0.96 0.67 500 

4 0.15 0.89 0.26 170 
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3.8 Slurry Supported Cut-off Wall Excavation 
Construction QC and QA activities during the cut-off wall excavation consisted of: 

 Visual inspection of excavation materials including soils, boulders and rockfill from the trench; 

 Sounding of the base of the trench at a minimum spacing of 3 m; 

 Review of the sounding depths vs. initial trench excavation depth information. 

 

A bentonite slurry was used to support the cut-off wall excavation through the core backfill material.  QC and QA 

were carried out to confirm that the cut-off wall excavation was at or below the initial trench excavation for the 

core backfill.  Rockfill and lakebed material was occasionally observed during excavation.  Sounding of the 

trench base was completed at 3 m spacing.  The width of the trench is approximately 1.1 m based on the width 

of the toothed and smooth buckets used for excavating the core backfill and cleaning the bedrock surface, 

respectively.  Survey of excavation limits were not completed during the excavation and backfilling process.  An 

assumed excavation of 1.1 m is used for the drawings and quantities. 

No major slurry losses were reported by Inquip during the slurry supported excavation.  The effort to excavate 

the core backfill zone was generally consistent over the range of thicknesses excavated.  These observations 

supports that a sufficient degree of densification was applied to the core backfill zone to facilitate slurry wall 

construction.   

 

3.9 Soil-Bentonite Backfill 
The construction QC and QA activities during soil-bentonite backfill consisted of: 

 Water quality, slurry quality, SB backfill quality is in conformance with the slurry trench QC Testing Plan and 

frequency; 

 Ensure that during placement of SB backfill that it did not reach the current slurry trench excavation; 

 Ensure extent is to the lines and grades as shown on the drawings; and 

 As-built survey of SB backfill. 

 

The field QC of the cut-off wall was completed by the slurry trench specialist Inquip under QA supervision of 

Golder.  The QC permeability test results were tested by Golder in the on-site laboratory.  The tests were 

generally terminated in less than 24 hours and the results based on this time indicated an average hydraulic 

conductivity of 4.6 x 10-9 m/s over 34 tests conducted during construction.  Two (2) permeability tests  

(samples 38 from Stn. 60+191 and sample 49 from Stn. 60+389) were performed in  

Golder Burnaby Laboratory under applied pressure of 100 kPa and 165 kPa.  The results indicate values 

between 1 x 10-8 m/s and 2.8 x 10-8 m/s.  Figure 5 shows the summary of the hydraulic conductivity test results 

along the cut-off wall alignment. 
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Samples of the in-trench SB Backfill materials tested indicates an average wet density of 2105 kg/m3 which 

meets the specified criteria of greater than 240 kg/m3 of the in-trench bentonite slurry (1290 kg/m3 to 1460 kg/m3 

minimum required).  The average dry density of the soil-bentonite samples tested was 1789 kg/m3. 

During QA observations of the SB wall construction, an ice layer of up to 1.0 cm was witnessed on the surface of 

the slurry in some mornings during late September.  For the first days of cold weather, removing the ice was 

attempted with the dozer along with hand shovels, however not all of the ice was removed and ice was present 

as new soil-bentonite was pushed into the trench.  On the four cold days and onward, the ice was then removed 

using rates and shovels which removed most of the ice crust over the bentonite slurry.  The soil-bentonite and 

bentonite enriched till was witnessed to have a frozen crust of up to 0.1 m on the surface in the mornings.  This 

frozen layer was scrapped off with the dozer and pushed to the side of mixing pad. 

Water, slurry and soil-bentonite quality testing frequency is summarized in Table 13.   

The results from the QC field testing by the contractor and QC laboratory testing by Golder is summarized in 

Table 16 and Table 17, respectively.   

Table 16: Slurry Trench QC Testing Result Summary 

Property Requirement Test Results Comments 

Water for Slurry    

a) pH 
b) Hardness 
c) Total Dissolved 

Solids 

6 to 9 
<250 ppm 
<500 ppm 

6 to 7 
Unknown 
Unknown 

Single source: near 
slurry ponds at 
north abutment. 

New Bentonite Slurry    

a) Viscosity 
b) Density 
c) Bentonite Content 

45 to 55 marsh seconds 
>1025 kg/m3 

>4% 

41 to 53 marsh seconds 
1020 to 1120 kg/m3 

unknown 

 

In-Trench Bentonite 
Slurry 

   

a) Density 
b) Viscosity 

1025 to 1250 kg/m3

>40 seconds 
1050 to 1220 kg/m3 
43 to 65 seconds 

 

SB Backfill Material    

a) Slump Cone 
b) Gradation 
c) Density 
d) Permeability 

50 to 150 mm 
Per mix design 

240 kg/m3 > In trench slurry
<10-9 m/s 

76.2 to 165.1 mm 
Refer to Table 11 and Figure 4 

2000 to 2160 kg/m³ 
Refer to Table 11 

 

Note: Requirements based on Specification S6 QC and QA requirements Table 13: Slurry Trench QC Testing Plan.  
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Table 17: Summary of SB backfill QC Laboratory Results 

Sample No. Date Sampled 
Sample 

Location 

Hydraulic 
Conductivity 

Value  
(m/s) 

Dry Density 
(kg/m3) 

Wet Density 
(kg/m3) 

30 07-Sep-08 60+095 5.08 x 10-9 1682 2083 

31 08-Sep-08 60+095 9.90 x 10-9 1996 2009 

32 08-Sep-08 60+100 5.45 x 10-10 1825 2155 

33 08-Sep-08 60+095 3.25 x 10-9 1890 2168 

35 10-Sep-08 60+119 Not tested - - 

36 10-Sep-08 60+119 6.26 x 10-9 1744 2097 

38 a 
11-Sep-08 60+191 2.48 x 10-8   b 1995 2229 

“ “ 2.70 x 10-8   c 2016 2253 

39 11-Sep-08 60+219 4.80 x 10-9 1918 2171 

40 12-Sep-08 60+242 5.50 x 10-9 2503 2857 

41 12-Sep-08 60+264 3.40 x 10-9 1766 2103 

42 13-Sep-08 60+305 1.78 x 10-9 1853 2171 

43 13-Sep-08 60+314 3.07 x 10-9 1933 2205 

46 14-Sep-08 60+347 5.63 x 10-9 1803 2095 

47 15-Sep-08 60+368 4.54 x 10-9 1744 2088 

48 15-Sep-08 60+377 1.10 x 10-9 1754 2072 

49 a 
16-Sep-08 60+389 1.33 x 10-8 b 1957 2183 

“ “ 1.04 x 10-8 c 1973 2201 

50 16-Sep-08 60+401 2.91 x 10-9 1784 2133 

51 17-Sep-08 60+435 9.30 x 10-10 1768 2088 

52 17-Sep-08 60+450 1.16 x 10-9 1787 2110 

53 18-Sep-08 60+490 Not tested - - 

54 18-Sep-08 60+512 1.48 x 10-9 1760 2061 

55 18-Sep-08 60+530 1.26 x 10-9 1681 2049 

56 19-Sep-08 60+545 1.75 x 10-9 1686 2049 

57 19-Sep-08 60+093 1.20 x 10-9 1798 2100 

59 19-Sep-08 60+567 1.89 x 10-9 1621 2002 

60 20-Sep-08 60+585 1.71 x 10-9 1647 2030 

61 20-Sep-08 60+594 7.09 x 10-10 1695 2077 

62 20-Sep-08 60+624 3.53 x 10-9 1641 2022 

63 21-Sep-08 60+651 8.39 x 10-10 1646 2031 

64 21-Sep-08 60+675 6.70 x 10-10 1811 2160 

65 21-Sep-08 60+699 7.22 x 10-10 1551 2002 

67 22-Sep-08 60+726 6.32 x 10-10 1719 2073 

68 22-Sep-08 60+765 9.30 x 10-10 1683 2046 

69 23-Sep-08 60+852 3.35 x 10-10 1912 2178 

Note: a denotes an aged sample which was tested in off-site laboratory under tri-axial loading. 
b denotes under 100 kPa. 
c denotes under 165 kPa.   
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3.10 Grouting 
Quality of the mix during preparation was maintained by producing the mixes in as repeatable a manner as 

possible.  The volume of water added to the colloidal mixer was measured at each mix plant using a totalizing, 

flowmeter.  The volume of superplasticizer or cold weather admixture (accelerator), when added, was measured 

using a graduated cylinder.  Cement was added to a batch on a per bag basis, and finally, bentonite, in its dry 

form was pre-hydrated at a 6% solution, with the bentonite weighed out prior to mixing using an electronic scale.  

Bentonite was allowed to pre-hydrate for a minimum of 12 hours prior to use in any grout mix. 

Quality of the grout mixes prior to injection was controlled in-situ by regularly sampling the mixed grout and 

carrying out a Marsh Funnel viscosity measurement (Photograph 88).  At the same time, the density of the grout 

mix was recorded using a mud balance (Photograph 89), and a sample of the mix was taken to determine the 

percent bleed after a two-hour period.  Bleed was measured as the decantation of clear water at the top of a 

500-ml graduated cylinder (Photograph 90).  Additionally, set times were measured during mix testing using a 

Pilcon Vane tester (Photograph 91). 

The recorded Marsh viscosity, specific gravity and bleed measurements are presented as histograms, separated 

by mix type, to demonstrate the consistency of the quality of the mixing carried out during the grouting program 

in Appendix E4.  Average values for Marsh Viscosities are summarized in Table 18. 

Table 18: Summary of Measured Marsh Viscosities 

Mix 
Specified Average Measured Values 

(sec) 
Mean Value 

(sec) 
Standard Deviation 

(sec) 

A 31.5 32 1.3 

B 35 36 1.8 

C 45 46 1.1 

D 60 64 8.9 

MF 31.5 32 1.0 

 

3.11 Instrumentation 
Instrumentation locations were specified on the construction drawings.  TCG carried out the instrumentation 

installation after the start of lake dewatering.  Instrumentation installed included piezometers, slope 

inclinometers, thermistors, crest survey prisms and survey monitor control points.   QA/QC of instrumentation 

installation included:  

 Review of piezometer, slope inclinometers and thermistor installations;  

 Direction and details for installation of the survey monitor control points; and 

 Specifying and review of grouting mix used to backfill instrumentation boreholes. 

 

Appendix F presents the following instrumentation information:    
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 Vibrating Wire Pressure Transducer Calibration Record Sheets; 

 Vibrating Wire Pressure Transducer Plots - March to August 2009; and 

 Thermistor Data Plots - April to August 2009. 

 

Additional piezometers were installed in the deeper section June and July 2009 between Sta. 60+420 and Sta. 

60+510 at 10 and 20 m intervals  

To date, the crest survey prisms to monitor crest displacements have not been surveyed.  AEM has installed a 

seismograph monitor on the north abutment upstream of the dike location.   

 

3.12 Thermal Cap Placement 
QC and QA activities for the thermal cap placement includes ensuring the limits and extents of material 

placement is to the lines and grades as shown on the drawings and material type conforms to the technical 

specifications.  Elevation was controlled using coloured ribbons along the cut-off trench.  Typically, till was 

placed in a single lift of about 0.3 m to bring the surface elevation to at least El. 135.6 masl.  This was followed 

by a 200 mm minus crush rockfill granular placed by using a 345 excavator and raising this zone to nominal  

El. 136.1 masl to allow for the grouting operations.   

Following grouting operations, AEM raised the downstream rockfill shell and placed some of the remaining 

thermal cap fill with the dike crest currently at about El. 136.6 masl as shown on the drawings.  Following 

placement of the final thermal cap to El. 137.1 masl, as-built survey should be completed and the drawings 

updated.  

 

3.13 QC and QA Summary 
Construction items which met the requirements of the Technical Specifications included all fill materials, fill 

material placement, slurry supported excavation, soil-bentonite backfill, and grouting materials.   

Based on the method of placement for the Coarse Filter zone, an accurate survey of the actual thickness placed 

was not achieved and this is noted on the as-built drawings.  

Construction items which did not fully meet the requirements of the Technical Specifications included the 

confirmation of excavation to bedrock, full survey pickup of all fill zones placed, detailed records and survey for 

the installation of the grouting casings, and quality control testing during grouting.   

The method for contact grouting between the soil-bentonite wall and the grouted bedrock foundation that was 

executed was not as designed and this is discussed further in Section 5.2.   
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The turbidity barrier failed to contain the TSS in the second portage lake to below the expected levels, partially 

as a result of the location of the barrier, the high winds and lake currents.  AEM and Golder undertook a detailed 

review of the TSS issues during construction which have been used to prepare a turbidity barrier design for the 

next dike construction at Meadowbank.    

The QC and QA programs evolved with the project as works proceeded and in the future this should be work out 

ahead of construction.  Overall, an acceptable level of QC and QA effort was undertaken as intended in the 

Technical Specifications. 

Not all survey has been completed or received by Golder for QA review and inclusion in the as-built drawings.  

Survey of the final surfaces and the as-built location of the installed seismograph should be completed and the 

as-built drawings updated.   
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4.0 GROUND IMPROVEMENT ACHIEVED THROUGH GROUTING 

4.1 General 
Following the dike earthworks completed by October 2008, grouting of both the bedrock and contact zone 

between the SB wall and grouted bedrock was required.  As presented in Section 2.11 the grouting contractor 

proposed a modified contact grouting method which required a series of trials to confirm effectiveness and to 

develop appropriate procedures.  The final method advanced was based on four stages of grouting  

(Golder 2008a).  Stages 1, 2 and 3 were located within bedrock, while Stage 4 was located above the bedrock at 

the base of the cut-off wall contact. 

During the design of the East Dike grouting program, given that the method of construction of the East Dike was 

via a soil-bentonite cut-off wall excavated through the overlying overburden materials to the underlying, closely 

fractured, near surface bedrock, it was recognized that the injection of the contact zone between the base of the 

cut-off wall and the near surface bedrock was one of the most critical components of the program.  The contact 

zone would require grouting to achieve suitable low hydraulic conductivity and prevent erosion at the base of the 

wall under the expected seepage gradients. 

The methodology behind contact grouting was initially planned to be carried out via tube-a-manchette grouting 

techniques.  Originally, the top of Stage 2 was to have been the uppermost stage of bedrock injection.  Following 

the injection of Stage 2, a plastic tube-a-manchette was to have been installed, the casing backfilled with a weak 

to very weak casing grout, and then pulled back to expose the portion of casing installed through the fractured 

bedrock and across the bedrock and cut-off wall interface.   

The intent of the contact grouting program was to improve the closely fractured, near surface bedrock at the 

base of the cut-off wall.  During construction, it is possible that because of the stiffness of the overburden 

materials, and the unevenness of the underlying bedrock surface, it may not have been possible to excavate the 

cut-off trench completely to bedrock, leaving behind some of the overburden materials, known to have sand 

lenses randomly distributed, even beneath stiffer layers of till.  Equally, all of the near surface, closely fractured 

bedrock, possibly containing exfoliation joints infilled with silt and/or clay sized materials, could not be removed 

during construction of the cut-off wall.  The use of tube-a-manchette grouting techniques, installed across this 

zone, is a proven technique for improving ground conditions in such circumstances. 

Given the extreme cold in which the East Dike grouting program was carried out, it was recognized that this may 

not have been possible with the drilling equipment available to the contractor to execute the design grouting.  

One key factor was that the installed casings became frozen into the crest of the dike almost immediately 

following installation.  As such, in the interest of carrying out the works during the winter months, so that 

dewatering could commence as scheduled in the spring of 2009, the Contractor and Owner presented options, 

including the use of the contact casing perforator, to improve efficiency while attempting to achieve the same 

end result. 

Therefore, for the purposes of the closure of this contact zone, the injection of Stages 3 and 4, out the bottom of 

the installed casing and through the perforated interval above the depth to which the casing was installed, are 

considered to be the two stages located “across” the contact.  Stages 1 and 2 are considered to be located 

within bedrock. 
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The grouting closure objectives of the East Dike, as stated in the Specifications, were for a target average of  

4 Lugeons (approx. 7 x 10-7 m/sec), and with no single test greater than 7 Lugeons (approx 2 x 10-6 m/sec).  

Because of the limited available information, this target was to have been confirmed by water pressure testing 

carried out at regular intervals before and between sequences of grouting for each stage.  However, because of 

time constraints, only a limited number of water pressure tests were carried out for comparative purposes.  The 

closure criteria within bedrock was based on achieved penetrability and grout take with associated hydraulic 

conductivity, and in the contact zone on volume of grout injected and final injection pressure achieved in tertiary 

grout holes. 

 

4.2 Water Pressure Testing 
4.2.1 In Bedrock 

Table E5-1, Figures E5-1 and E5-2 in Appendix E5 summarize the limited number of constant rate (Lugeon-type) 

water pressure tests were carried out within Stages 1 and 2 of tertiary grout holes in bedrock.   

Through the North Channel, South Channel and North Shallows work areas, water pressure testing was carried 

out every 9 to 10 tertiary grout holes (or approximately every 30 m).  The water pressure testing purposely 

focussed on carrying out tests beside adjacent zones of elevated grout takes in primary and secondary grout 

holes, recognizing that results below the target Lugeon-values indicate that stages with lower grout takes than 

those beside which testing was carried out are considered to be closed. 

The water pressure tests indicate that following secondary grouting, the average hydraulic conductivity adjacent 

to zones with grout takes < 200 L/min have an average of 3 x 10-6 m/sec.  Anomalous testing results, those 

greater than 7 Lugeons, and the subsequent achieved penetrabilities and grout takes within those stages are 

listed in Table 19.    

Table 19: Water Pressure Test Results in Stages 1, 2: Greater Than Target 7 uL 

Hole Stage 
From 
(m) 

To 
(m) 

Lugeons
(uL) 

Hydraulic 
Conductivity (m/s) 

Grout 
Take (L/m) 

Achieved Penetrability 
(L/min/m/bar) 

60+186.5 2 10.7 13.2 238 2.0E-05 300.4 92.8 

60+207.5 2 9.8 12.3 71 7.0E-06 1.6 0.02 

60+228.5 1 12 19 8 1.0E-06 148.4 0.03 

60+246.5 1 10.4 17.4 9 1.0E-06 12.2 0.03 

60+246.5 2 7.9 10.7 157 2.0E-05 99.1 0.06 

60+357.5 1 12.6 17.6 15 1.8E-06 77.6 0.03 

60+438.5 1 15.1 22.1 8 1.0E-06 31.3 0.05 

60+513.5 1 12.7 19.8 13 1.7E-06 16.0 0.01 

60+513.5 2 10.3 12.8 72 8.0E-06 8.6 0.03 

60+528.5 2 11.9 18.9 243 3.0E-05 300.6 Infinity 

60+543.5 2 9.4 11.9 29 3.0E-06 61.2 0.02 

60+618.5 2 10.7 17.7 205 2.0E-05 6.0 0.04 

60+642.5 2 8.5 11.5 47 5.0E-06 10.9 0 

60+669.5 2 9.3 11.8 11 1.0E-06 9.7 0.01 
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Hole Stage 
From 
(m) 

To 
(m) 

Lugeons
(uL) 

Hydraulic 
Conductivity (m/s) 

Grout 
Take (L/m) 

Achieved Penetrability 
(L/min/m/bar) 

60+687.5 2 8.9 11.4 18 2.0E-06 143.9 0.08 

60+753.5 2 6.1 8.9 15 2.0E-06 6.0 0.05 

 

4.2.2 Across Contact 

Water pressure testing of tertiary Stage 3’s was not carried out due to time constraints and more importantly, 

because the majority of adjacent primary and secondary grout holes were not closed.  At that time, it was 

believed that injection grouting carried out through the bottom of the casing was connecting with the  

soil-bentonite / bedrock interface, and any significant improvement would only be observed during injection 

grouting of Stage 4. 

A select number of single step, water pressure tests in Stage 4 were carried out prior to and following injection 

grouting of tertiary Stage 4’s.  The tests carried out are summarized in Table E5-2 in Appendix E5.  Initially, 

these abbreviated tests were carried out before the injection of grout to determine if injection should be started 

with microfine or Type HE cement.  However, after several tests were carried out, it was determined that starting 

the injection of tertiary Stage 4's with Type HE grout mixes was inappropriate.  No conclusive relationship 

between when to start with microfine versus Type HE could be established and the stages started with  

Type HE grout mixes closed off too quickly.  As the original objective of tertiary grouting of Stage 4's was to seal 

any potential sand lenses within any overburden materials left in place during the construction of the cut-off wall, 

it was decided that all injection grouting of tertiary Stage 4’s be commenced with microfine cements and 

thickened to Type HE mixes if necessary. 

Abbreviated water pressure test carried out near the completion of tertiary Stage 4 injection did not prove to be 

an appropriate means of assessing closure along the contact and as such, a more rigorous approach, as 

discussed in Section 4.3.2, looking at grout takes and pressures achieved in comparison to the anticipated active 

head of water at the base of the cut-off wall was carried out. 

 

4.3 Closure Achieved 
4.3.1 In Bedrock 

Closure within bedrock (Stages 1 and 2) was defined as having a penetrability of less than 0.1 L/min/bar/m stage 

length at the specified maximum injection pressure.  Based on the limited number of water pressure tests carried 

out, this criteria was determined to be an effective measure of closure. 

Figures E3-1 through 9 in Appendix E3, and as shown on Figures E6-1 and E6-2 in Appendix E6 present results 

which show that the majority of Stages 1 and 2 were closed after primary and secondary grouting was carried 

out. 

Tertiary grouting was carried out in all work areas to 5 m depth below the inferred bedrock/overburden contact. 

Tertiary grout holes were extended at least one stage below all primary and secondary grout holes with grout 

takes of greater than 200 L/m regardless of achieved penetrability. 
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As discussed in Technical Memorandum TMO No. 836 “Quaternary Grout Holes – Meadowbank Gold Project”, 

quaternary grout holes were specified on either side of 17 tertiary grout holes based on the detailed inspection of 

real time P-Q charts.  Where grout takes were greater than 200 L/m and the tendency of the stage injected was 

not trending towards closure, or where conditions such as collapsing boreholes or connection between borehole 

during drilling and grouting of Stages 1 or 2 were observed, additional quaternary grout holes were specified. 

Figure E6-1 shows that no tertiary or quaternary Stage 1’s remained unclosed.   

Following the completion of quaternary grouting, as summarized in Table 20, four locations of Stage 2 injection 

grouting were not closed.      

Table 20: Quaternary Stage 2 Injection: Not Closed 

Work 
Area 

Hole Stage 
From 
(m) 

To 
(m) 

Length
(m) 

Volume
(L) 

Final 
Pressure 

(bar) 

Grout 
Take 
(L/m) 

Penetrability
(L/m/min/bar) 

South 
Channel 

60+187.25 2 13.4 8.9 4.5 1350 2 300 0.98 

North 
Channel 

60+443.75 2 14.2 11.7 2.5 995 3.2 290 1.8 

North 
Channel 

60+473.75 2 17.8 13.3 4.5 725 1.7 310 2.0 

North 
Shallows 

60+649.25 2 11.2 8.7 2.5 751 2.6 300 1.67 

 

4.3.2 Across Contact 

The method of injection across the contact zone, out the bottom of the casing for Stage 3, was believed to have 

been injecting some of the surrounding bedrock into which it was installed, but most likely up the annular space 

of the casing within bedrock and along the base of the cut-off wall and the inferred top of bedrock.  Using an 

injection pressure of 3 bar within primary and secondary Stage 3’s, the contact zone was purposely hydraulically 

jacked to force grout along this interval.  As such, no improvement in achieved injection pressures was 

anticipated between primary, secondary and even tertiary Stage 3’s.  Figure E6-3 shows that at the quaternary 

stage of injection, 8 holes remained unclosed in Stage 3 as summarised in Table 21. 

Table 21: Stage 3 Injection: Not Closed 

Work 
Area 

Hole Stage 
From 
(m) 

To 
(m) 

Length
(m) 

Volume
(L) 

Final 
Pressure

(bar) 

Grout 
Take 
(L/m) 

Penetrability
(L/m/min/bar)

South 
Channel 

60+218.75 3 10.4 9.4 1 603.3 1.8 603.3 12.6 

North 
Channel 

60+422.75 3 11.1 10.1 1 601.9 1.1 601.9 8.15 

North 
Channel 

60+443.75 3 11.7 10.7 1 601.3 2.17 601.3 4.93 

North 
Channel 

60+473.75 3 13.3 12.3 1 660.2 0.5 660.2 27.12 
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Work 
Area 

Hole Stage 
From 
(m) 

To 
(m) 

Length
(m) 

Volume
(L) 

Final 
Pressure

(bar) 

Grout 
Take 
(L/m) 

Penetrability
(L/m/min/bar)

North 
Channel 

60+476.75 3 12.8 11.8 1 600 0.84 600 12.49 

North 
Channel 

60+523.25 3 9 8 1 600.5 1.6 600.5 6.74 

North 
Channel 

60+527.75 3 9.8 8.8 1 601 2.4 601 3.8 

North 
Shallows 

60+620.75 3 8.9 7.9 1 601.1 1.63 601.1 6.28 

 

Table 22 lists, by work area, the approximate water head anticipating to be acting across the base of the  

cut-off wall upon dewatering.  The selected injection pressure of 1.5 bar for tertiary Stage 4's (most notably in the 

South Channel, North Channel and North Shallows) is greater than 1.9 times that of the acting head.  

Table 22: Expected Water Head Across Base of Cut-off Wall 

Work Area 

Water 
Pressure 

Head 
(m H20) 

Water Pressure 
(bar) 

Specified Injection 
Pressure for 

Stage 4  
(bar) 

Ratio: Injection 
Pressure to Water 

Head 

South Abutment 1 0.10 1.5 15 

South Channel 6 0.58 1.5 2.6 

Island 1.5 0.15 1.5 10 

North Channel 8 0.78 1.5 1.9 

North Shallows 5 0.48 1.5 3.1 

North Abutment 1 0.10 1.5 15 

 

Very limited to no tertiary Stage 4’s were injected along abutments and through the island section. 

Figure E6-4 shows the progression of stages considered to be closed from primary and secondary to tertiary 

Stage 4's.  In the interest of schedule, and as it was anticipated that many of the primary and secondary  

Stage 4's would be limited by volume, the two sequences were injected as the same sequence  

(i.e., essentially as primaries only).  Thus tertiary Stage 4's were essentially only the secondary sequence of 

Stage 4 injection.  As expected, by inspection of Figure E6-4, no significant difference in the histograms of 

achieved ground improvement is noticeable between primary and secondary Stage 4's.  However, the difference 

between these two sequences and the tertiary Stage 4's, and in particular the closure pressures achieved is very 

noticeable.  Of the 45 tertiary Stage 4's that had grout takes > 200 L/m, 38 of these stages achieved an injection 

pressure of > 1.2 bar.  As listed in Table 23, only seven tertiary Stage 4's had grout takes of greater than  

200 L/m and <= 1.2 bar.      
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Table 23: Stage 4 Injection: Not Closed 

Work 
Area 

Hole Stage 
From 
(m) 

To 
(m) 

Length
(m) 

Volume
(L) 

Final 
Pressure

(bar) 

Grout 
Take 
(L/m) 

Penetrability
(L/m/min/bar) 

South 
Channel 

60+219.5 4 8.88 8.28 0.6 322.7 1.04 322.7 0.04 

South 
Channel 

60+228.5 4 7.94 7.34 0.6 609.7 1.08 609.7 7.63 

North 
Channel 

60+408.5 4 9.16 8.56 0.6 278.5 1.09 278.5 0.62 

North 
Channel 

60+411.5 4 9.16 8.56 0.6 601.4 1.2 601.4 7.63 

North 
Channel 

60+426.5 4 9.46 8.86 0.6 603 0.97 603 10.91 

North 
Channel 

60+513.5 4 9.18 8.58 0.6 882.2 1.13 882.2 9.81 

North 
Channel 

60+576.5 4 8.57 7.97 0.6 236.7 1 236.7 0.89 

Note: Stage 4 grout takes calculated for a 1 m injection stage length.  Listed values for “from” and “to” are based on 

perforated zones. 

 

4.4 Grouting Summary 
The main grouting activities were completed on March 18, 2009 and downstream lake dewatering began on 

March 17, 2009.  A summary of the as-built grouting details up to March 18, 2009 are presented on the cross 

section in Figures E3-1 through 9 in Appendix E.  Out of the total of about 1850 stages of grout injection 

completed, it is noted that:  

 Stage 1 grouting closed; 

 Stage 2, a limited number of locations (4) were not closed (Table 20); 

 Stage 3, a limited number of locations (8) were not closed (Table 21); and 

 Stage 4, a limited number of locations (7) were not closed (Table 23). 

 

Further, it is noted that based on the grouting records from TCG, some locations of the Stage 4 contact zone 

grouting were located at a higher elevation than the base of the SB cut-off wall, resulting in a potential gap.  A 

more detailed review of these records shall be undertaken and summarized.  Additional grouting may be 

required.  

At the abutments and along the island section, no Stage 3 and 4 tertiary grouting was completed.  These areas 

should be reviewed following dewatering and under seasonal thawed conditions, and additional grouting may be 

required.  
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5.0 DESIGN MODIFICATION  

5.1 Design Modifications during Construction 
A number of design modifications were made during construction based on field conditions encountered, 

procedure changes proposed by AEM or FGL, or from the results of laboratory testing.  Technical 

memorandums (issued from the design office) and site memorandums (issued from the site QA Manager) were 

prepared to address design modifications.  Table 24 presents a list of the design modification documentation. 

Table 24: Design Modification Documentation List 

Document No. 
Document 

Type 
Summary Description Issued 

728 TMO 
Design Change - East Dike alignment modification of 

Set Out Point #1. 
06-Aug-08 

729 TMO 

Design Change – Revised location for Disposal of the 
material excavated out of the trench, not placed 

upstream, used to advance leading edge of initial 
rockfill. 

07-Aug-08 

730 SCO 
Scope Change - Golder requested to undertake 

Bathymetry QC of excavation 
08-Aug-08 

739 TMO 
Design Change - East Dike alignment modification of 

Set Out Point #4. 
28-Aug-08 

744 TMO 
East Dike Construction Organization, roles and 

responsibility. 
05-Sep-08 

749 TMO 
Recommended Bentonite content for the Slurry Cut-off 

Wall. 
05-Sep-08 

751 TMO 
Design Chance - East Dike alignment modification near 

60+510. 
11-Sep-08 

755 TMO 
Outline of the Grouting Method Trail to be undertaken by 

TCG 
29-Sep-08 

1 SM 
Request for AEM to stop installing casing at 1.5 m 

spacing and to only installing casing at 6.0 m spacing in 
the shallow sections of the East Dike until further notice. 

05-Oct-08 

2 SM 
Bedrock drilling and grouting activities between 60+255 
and 60+335, and near 60+110 following the completion 

of grout mix testing. 
06-Oct-08 

3 SM 
Request AEM to stop installing casing at 1.5 m spacing 

and to only installing casing at 6.0 m spacing in the 
shallow sections of the East Dike until further notice. 

06-Oct-08 

6 SM 

AEM can install casing at 6 m spacing and start drilling 
bedrock and grouting south of 60+110, 60+255 to 

60+335, and 60+600 to 60+824 once mix testing and 
monitoring testing is complete. 

14-Oct-08 

7 SM Grouting Field Trial Instructions. 15-Oct-08 

8 SM 
Grouting field trial instructions for determining if casing 

can be installed closer than 6 m. 
16-Oct-08 

758 TMO Instrumentation locations. 05-Nov-08 
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Document No. 
Document 

Type 
Summary Description Issued 

775 TMO Grouting Procedure. 07-Nov-08 

800 TMO Revised grouting procedure. 11-Dec-08 

803 TMO Bedrock Grouting Closure Criteria 19-Dec-08 

9 SM 
Bedrock water pressure testing in tertiary or higher order 

grout holes. 
10-Jan-09 

10 SM 
Required tertiary grout holes between 60+320 and 

60+518. 
10-Jan-09 

11 SM Procedure for backfilling grout holes. 10-Jan-09 

12 SM 
Required tertiary grout holes between 60+131 and 

60+263. 
11-Jan-09 

13 SM 
Required tertiary grout holes between 60+600 and 

60+760. 
17-Jan-09 

14 SM 
Required tertiary grout holes between 60+320 and 

60+518. 
23-Jan-09 

15 SM 
Required tertiary grout holes between 60+765.5 and 

60+783.5. 
29-Jan-09 

16 SM 
Grouting direction of grout holes between 60+065 and 

60+131. 
30-Jan-09 

17 SM 
Required tertiary grout holes, 60+219.5, 60+222.5, 

60+225.5, 60+231.5, 60+519.5, 60+522.5, 60+621.5, 
60+648.5, 60+726.5, and 60+738.5. 

30-Jan-09 

18 SM Grouting direction of grout holes beyond 60+800. 30-Jan-09 

19 SM 
Required tertiary grout holes, 60+366.5, 60+369.5, and 

60+447.5. 
01-Feb-09 

20 SM 
Required tertiary grout holes between 60+114.5 and 

60+123.5 and between 60+789.5 and 60+795.5. 
02-Feb-09 

21 SM 
Required quaternary grout holes, 60+473.75, 

60+475.25, and 60+476.75. 
02-Feb-09 

22 SM Required tertiary grout holes, T126.5 and T129.5. 02-Feb-09 

23 SM Reduction of grout pressure for the North Abutment. 08-Feb-09 

24 SM Required tertiary grout holes, Island. 09-Feb-09 

25 SM Required tertiary grout holes, North Abutment. 10-Feb-09 

832 TMO Contact Grouting Contingency Plan 11-Feb-09 

26 SM Required tertiary grout holes, South Abutment. 11-Feb-09 

835 TMO Contact Grouting Contingency Plan - Update 17-Feb-09 

27 SM Required tertiary holes at 60+534.5 18-Feb-09 

28 SM 
Required quaternary holes for the South Channel, North 

Channel, and the North Shallows. 
18-Feb-09 

836 TMO Quaternary Grout Holes 19-Feb-09 

29 SM 
Required quaternary holes following the completion of 

the quaternary holes listed in Site Memo 28. 
24-Feb-09 
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Document No. 
Document 

Type 
Summary Description Issued 

30 SM 
South Channel stage 4 tertiary grout holes, cement type 

and abbreviated water pressure tests. 
03-Mar-09 

31 SM 
South Channel Stage 4 Tertiary grout holes, Revised 
Injection Procedures, supersede and replaces Site  

Memo 30. 
08-Mar-09 

32 SM 
North Channel stage 4 tertiary grout holes, cement type 

and abbreviated water pressure tests. 
10-Mar-09 

33 SM 
North Shallows stage 4 tertiary grout holes, cement type 

and abbreviated water pressure tests. 
12-Mar-09 

34 SM Instrumentation Backfill Grout. 13-Mar-09 

 

Table 25 presents a summary of the Request for Information (RFI) documents issued by the QA Manager to 

request clarification of work that was not consistent with the technical specifications during on-going construction 

or general information not available at the time.   

Table 25: Summary of Request for Information for East Dike Construction 

RFI No. Date Issued Brief Description of Question 
Dated 

Answered 
Brief Description of 

Answer 

1 10-Aug-08 

Request AEM to prepare a written 
plan of how they will collect the QC 
and QA data that is required by the 

Technical Specifications as 
construction of the East Dike is 

proceeding in advance of Golder's QA 
Team being in-place. 

10-Aug-08 

Verbal answer by CM and 
action:  Will wait until QA 

team arrive for trench 
bathymetry survey prior to 

coarse filter placement. 

2 20-Aug-08 
AEM requests the excavated trench 

volume from 60+090 to 60+620. 
20-Aug-08 

An estimated volume was 
provided to AEM based on 

the draft bathymetry. 

3 1-Sep-08 

Request AEM to provide as-built 
survey for the crest of the East Dike, 

before and after coarse filter 
placement, the limits of core backfill at 

a crest elevation of 133.6 m and 
135.1 m. 

Not 
answered 

 

4 7-Oct-08 
Request AEM to provide start dates 

for grout mix testing, contact grouting 
field trial, and bedrock grouting. 

7-Oct-08 
Contractor awaiting delivery 

of supplies.   

5 16-Oct-08 

Request AEM and TCG to provide a 
preliminary schedule of drilling and 
grouting activities for the East Dike 

construction. 

23-Oct-08 
Preliminary schedule 

provided by email 
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5.2 Summary 
In summary, minor design modifications were required for the following:  

 To address alignment modification in response to field conditions; 

 To arrange for Golder QA staff to undertake some of the required QC testing; 

 To remove the requirement for placement of excavated rockfill at the upstream dike toe; 

 In response to the required construction schedule, the full range of methods specified to confirm that the 

excavation for the soil-bentonite cut-off wall was founded on bedrock; and 

 Grouting concurrently at 3 m primary and secondary spacing with tertiary grouting following at 1.5 m 

spacing over the specified split spacing sequencing of all primary holes completed ahead of higher order 

holes. 

 

A major design change was required to address the method of contact grouting between the soil-bentonite wall 

and the grouted bedrock foundation.  The Golder design included a tube-a-manchette method of contact 

grouting.  TCG and AEM proposed a modified method of contact grouting based on using a perforator tool to 

punch holes in the steel grouting casings to allow for contact grouting.  After a number of trials and refinements 

to this proposed casing injection method, a modified contact grouting procedure using the perforator tool was 

prepared and executed, as described in this report.  The casing injection method for contact grouting was 

recognized to be an unproven grouting method, with limited flexibility compared to that of a tube-a-manchette 

method.  During discussions to modify the contact grouting method, it was clearly understood by all and 

accepted by AEM that this change of technology from the design contact grouting method to the casing injection 

method has added a level of uncertainty to the performance of the dike. 

 

5.3 Design Variances, Lessons Learned and Improvements Made 
The construction of the East Dike at the Meadowbank site was the first of two main dewatering dikes required to 

support open pit mining operations.  A number of design variances were made as documented in Section 5.1, a 

summary of the design variances along with the actions taken and lessons learned in implementing changes is 

presented in Table 26.  
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Table 26: Summary of Design Variances during Construction 

Item Action Lessons Learned 

Turbidity Barrier 
Failed before end of construction. Did not fully 
contain high TSS water within Lake. 

Completed review of TSS 
issues and prepared 
recommendations for 
next dike construction. 

Excavation QC  
No QC documentation of foundation 
excavation 

Clear definition and 
agreement of QC and QA 
roles and responsibility 
prior to construction. 

Dynamic compaction QC report 
from Geopac. 

No QC documentation, Dynamic compaction 
survey provided  

Add to technical 
specification. 

QC of Soil Bentonite wall: Filter 
Press limits and testing procedure  

Not specified in Technical Specifications.   
Soil-bentonite backfill material was tested and 
sand content results recorded in daily reports. 

Include filter press 
parameters in technical 
specifications. 

QC of Soil-Bentonite: wall items 
as specified in the Technical 
Specifications: water source 
hardness, pH and TDS results. 

Some parameters tested by Inquip but not 
formally documented. 

Documentation of 
Specified QC parameters 
should be included in the 
contractor daily reports. 

Communication between Owner, 
Engineer and Contractor: 

Not all parties used the Request for Information 
(RFI) system to document written project 
communications. 

For future construction, 
implement a RFI system, 
to document flow of 
information between all 
parties. 

Sufficient time and 
resources are required to 
control RFI documents 

Laboratory set up 
Heating, ventilation and running water for 
QC/QA laboratory testing were insufficient. 
Minor improvements made during work.     

Recommend increase 
space for personnel and 
equipment in an elevated 
and skirted trailer with 
running water and water 
disposal tank below the 
lab.  Heating and 
ventilation should be 
adequate for year round 
work. 

Minimum gradation for CF and 
CB. 

4 of 6 required gradations completed for CF; 
16 of 36 required gradations completed for CB. 

Consider revising 
frequency of QC material 
testing or increase QC 
staff resources to 
complete tasks. 

Survey of East Dike to access 
road tie-in. 

QC Survey not provided to QA manager. 

Survey collection and 
distribution should be 
tracked and forwarded to 
the required personnel in 
a timely manner. 
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Item Action Lessons Learned 

Survey of : 

 Crushed rockfill wing limits. 

 Core backfill width limit. 

 Soil-bentonite wall width 
limit. 

 Granular cap. 

 Thermal cap. 

 Rock fill shell limits post 
construction. 

QC Surveys not completed. 
Survey should be 
sufficient to reproduce 
limits of construction. 

Instrumentation  Not completely installed prior to dewatering. Review Schedule 

Grouting QC  
Not performed by contractor.  More extensive 
QA testing was undertaken by QA team. 

Clear definition and 
agreement of roles and 
responsibility prior to 
construction in a kick-off 
meeting. 

Grout strength testing Not performed. 

Cube moulds or cylinders 
should be mobilized to 
site along with materials 
to construct a proper 
saline water bath for 
setting of samples. 

Calibration checks on pressure 
transducers and gauges and flow 
meters. 

Not performed regularly on a weekly basis. 
Only performed once at the beginning of the 
program. 

Documentation of 
calibration checks should 
be included in the 
contractor reports on a 
weekly basis. 

Surveying (grouting casings)    
Contractor did not fully document installation, 
modifications, and survey details for the 
grouting casings. 

Survey collection and 
distribution should be 
tracked and forwarded to 
the required personnel in 
a timely manner.  
Surveying should be 
completed regularly as 
work proceeds and 
casings are installed/cut. 

Labelling of installed casings. 
Casings marked only on occasion with written 
indication of chainage. 

Weather proof marking of 
each casings to be 
carried out immediately 
after installation. 

Protection of casings 
Casings prone to damage by heavy equipment 
after installation. 

Proper protection for 
individual casings 
required. 

Casing supplies on site. 

5’’ ID casing supply not sufficient on site. 
Smaller diameter casing used for Quaternary 
holes resulting in inability to grout perforated 
Stage 4 within these holes. 

Maintain sufficient supply 
of casing on site during 
grouting program. 
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Item Action Lessons Learned 

Laboratory space and setup for 
grout mix testing. 

Grout samples cured without proper set up of 
saline water bath.  Samples left to set in TCG 
garage on occasion due to lack of space and 
proper temperature control. 

Include required lab 
space and saline bath in 
technical specifications. 

Set time determination. 
Check on setting time of grouts not regularly 
performed. 

Include set time checking 
as part of QA/QC 
requirements in technical 
specifications. 

Storage of cement. 
Cement stored in cold sea-containers and not 
warmed for sufficient periods prior to use. 

Transfer responsibility of 
cement storage from 
owner to contractor. 
Maintain storage of 
cement in large, 
temperature controlled 
environment.  Cycle 
cement to grout plant only 
after sufficient warming. 

Bleed measurements  

High bleed percentages outside of specified 
acceptable range noted.  Grout mixed for 
longer periods of time to bring bleed results 
down. 

Proper storage, warming 
and cycling of cement 
required. 

Freezing of grout holes between 
drilling and grouting. 

Drill pushed too far ahead of grout holes on 
consistent basis.   
Re-drilling required throughout the program. 

Scheduling of drilling by 
contractor in a timely 
manner relative to 
grouting progress. 

Water pressure testing. 
Water pressure testing carried out during 
tertiary grouting phase only. 

Include water pressure 
testing as requirement 
during primary and 
secondary phases in 
addition to tertiary phase. 

Grouting technique  
Tube-a-manchette (TAM) not utilized for 
contact grouting. An alternative contact 
grouting method developed. 

Complete trials ahead of 
construction to refine 
alternative method  
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6.0 CONCLUSION 
This report has been prepared to present a summary of the East Dike as-built construction information, including 

the QC and QA records, the as-built drawings, details and recent readings of instrumentation, and a summary of 

key design changes.   

The major construction activities related to the East Dike construction works were carried out between July 2008 

and March 2009, and allowed for dewatering to start in March 2009.  Earthworks were completed over the short 

duration of the limited open water season and during suitable construction weather conditions at this site.  

Grouting works were undertaken during very cold winter conditions, and the method of contact grouting was 

modified from the design, together which resulted in a significantly longer construction schedule than originally 

estimated.    

Cooperation between the AEM, FGL and Golder resulted in modifications to the design which were implemented 

during construction.  Overall, an acceptable level of QC and QA effort was undertaken as intended in the 

Technical Specifications and the East Dike has generally been constructed to meet the original design intent in 

most areas, except the contact grouting method.   

A major design change was required to address the method of contact grouting, and a modified contact grouting 

procedure was prepared and executed, as described in this report.  During discussions to modify the contact 

grouting method, it was clearly understood by all and accepted by AEM that this change of technology from the 

design contact grouting method has added a level of uncertainty to the performance of the dike. 

Details of instrument reading and monitoring frequency during dewatering and into dike operation phase are 

included in the East Dike Operation, Maintenance and Surveillance (OMS) manual.  AEM should follow and 

update the OMS manual to reflect the performance of the dike during and following dewatering.   

 

6.1 Deficiencies 
The following is a list of deficiencies following construction of the East Dike:  

 Design of the downstream seepage collection system has not yet been prepared and should be undertaken 

following topographic survey of the downstream slope area following lake dewatering; 

 Crest prisms along the dike crest have been installed to monitor crest displacements, however these have 

not yet been regularly monitored; 

 The thermal cap over the soil-bentonite wall has not been raised to the design elevation of 137.1 masl;  

 Seismographs should be installed as presented on the design drawings on the East Dike crest to monitor 

Portage Pit development blasting effects on the dike; 

 Based on the grouting records, some locations of the Stage 4 contact zone grouting were located at a 

higher elevation than the base of the SB cut-off wall, resulting in a potential gap.  Additional grouting may 

be required; and,  

 Survey of the final surfaces should be completed and the as-built drawings updated.   
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6.2 Dike Performance during Downstream Lake Dewatering  
Following construction of the East Dike, downstream lake dewatering was undertaken between March and  

July 2009, and was recently restarted again in October 2009.  Complete dewatering of the lake from the 

downstream side of dike is expected be complete by the end of 2009.   

Two significant events have occurred during the initial dewatering period between March and July 2009.  The 

first event occurred in late May 2009, when monitoring indicated that the downstream lake elevation was not 

decreasing even though pumping continued at a rate of 60,000 m3/day, and the piezometers around the 60+490 

section indicated anomalous readings.  AEM working with Golder and TCG remobilized the grouting crew and 

between May 25 and June 4, 2009, completed a remedial drilling and grouting works program between about 

Sta. 60+450 and 520.  At this time, additional instrumentation including six vibrating wire piezometers were 

installed in downstream of the cut-off wall in the north channel area.  Following remedial drilling and grouting, the 

lake dewatering and dike instruments return to expected ranges and dewatering continued.   Details of the  

May 2009 remedial works and contingency grouting planning are presented in Golder (2009).  

The second event occurred in late July 2009 when a sinkhole appeared at the crest of the dike in the zone 

immediately upstream of the soil-bentonite cut-off wall.  This sinkhole has since been investigated and backfilled.  

Further investigations related to these events have been undertaken by AEM and Golder.    

As dewatering continues, ongoing review of the instrumentation and dike performance continues to be closely 

monitored, and AEM continues to have both a contingency grouting plan and supplies ready for implementation. 
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7.0 CLOSURE 
We trust that the information provided to you in this report is sufficient for your needs at this time.  Should you 
have any questions, please feel free to contact us.  

Yours very truly, 

GOLDER ASSOCIATES LTD. 

 

 

 

 

Jeffrey E. Kwok, P.Eng., (NWT/NU) John Cunning, P.Eng., (NWT/NU) 
Geotechnical Engineer Associate, Senior Geotechnical Engineer 
 

JEK/JCC/lw/ja 
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Photograph 1: East Dike Location looking North, July 24, 2008. 

 
Photograph 2: East Dike rockfill placement to Sta. 60+500, trench excavation to approx. Sta. 60+320, August 9, 2008. 

 
Photograph 3: East Dike trench excavation from Sta. 60+391 to Sta. 60+410, August 11, 2008. 
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Photograph 4: Trench Excavation looking North at Sta. 60+400. August 13, 2008. 

 

Photograph 5: Turbidity barrier function at East (lake side) of Dike, looking northeast, August 13, 2008. 
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Photograph 6: Initial rockfill advancement continues towards north abutment, looking West at Sta. 60+650, August 14, 2008. 

 

Photograph 7: Coarse Filter placement looking north-Sta. 60+125, August 16, 2008. 
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Photograph 8: Excavation of lakebed soils looking north, Sta. 60+550, August 16, 2008. 

 

Photograph 9: Rockfill placement from Sta. 60+800 to the north abutment, looking south, August 16, 2008. 
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Photograph 10: Core Backfill Placement, looking south at Sta. 60+100, August 17, 2008. 

 

Photograph 11: Core Backfill placement at Sta. 60+200, looking north, August 18, 2008. 
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Photograph 12: Coarse filter and Core Backfill placement with excavator and loader, respectively, looking west at  

Sta. 60+310, August 19, 2008. 

 
Photograph 13: Crushed rockfill and core backfill placement at Sta. 60+400, looking south, August 20, 2008. 
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Photograph 14: Trench Excavation, looking west at Sta. 60+700, August 20, 2008. 

 

Photograph 15: Bathymetry of post excavation at Sta. 60+700, looking north, August 21, 2008. 
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Photograph 16: Simultaneous Core Backfill and 150 mm minus rockfill wing material placement and nominal compaction with 
bucket at Sta. 60+325, August 21, 2008. 

 
Photograph 17: Geopac Tech Inc. equipment arrival at work site, August 23, 2008. 
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Photograph 18: Core Backfill placement looking east at Sta. 60+350, August 23, 2008. 

 
Photograph 19: Core Backfill placement pushing ahead of wing placement at Sta. 60+350, August 23, 2008. 
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Photograph 20: Raising core backfill in lifts, showing El. 133.2 masl to El. 134.3 masl, south abutment to  

Sta. 60+220, looking south, August 24, 2008. 

 
Photograph 21: Raising Core Backfill second lift to 135.1 masl and with 150 mm minus coarse rockfill wings,  

approx. Sta. 60+110, August 25, 2008. 
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Photograph 22: Coarse Filter Placement at Sta. 60+500, looking south, August 25, 2008. 

 

Photograph 23: AEM excavator placing Core Backfill and 150 mm minus rockfill wing from north end of Dike at  

Sta. 60+630, looking north, August 28, 2008. 
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Photograph 24: Cross line bathymetry survey setting up at Sta. 60+502, looking east, August 28, 2008. 

 

Photograph 25: A long reach 385 excavator cleaning the trench base from the south end of the trench at  

approx. Sta. 60+505, looking east, August 29, 2008. 
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Photograph 26: 150 mm minus rockfill mixed with selected fine quarry material used for wings area of the core backfill,  

Sta. 60+621, looking east, August 29, 2008. 

 

Photograph 27: Core Backfill and wing material placement at Sta. 60+600 looking west, August 30, 2008. 



  

APPENDIX A 
Construction Photographs 

 

December 15, 2009 
Project No. 07-1413-0074; 09-1428-5007 
Doc. No. 900 Ver. 0, Rev. 1 14/45 

 

 

Photograph 28: Phase I and Phase II dynamic compaction of core backfill, looking north at Sta. 60+180, August 30, 2008. 

 

Photograph 29: Coarse filter placement tie-in to north abutment at Sta. 60+820 to Sta. 60+840, note-trench  

foundation preparation at north abutment exposed bedrock. 
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Photograph 30: Raising Core Backfill with a 4 to 6 m width and 150 mm/quarry run material on downstream side at  

Sta. 60+560. 

 

Photograph 31: Foundation preparation at Sta. 60+840, removal of cobbles and boulders up to 0.6 m diameter removed from 

trench base, August 31, 2008. 
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Photograph 32: Status of East Dike, dynamic compaction continues, note slurry pond construction in background, 100 mm 

diameter HDPE slurry pipe line layout in foreground, September 3, 2008. 

 
Photograph 33: Hydration of bentonite slurry mix in slurry pond set up (HDPE liner, pump and HDPE slurry lines),  

September 4, 2008. 
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Photograph 34: A 2.5 m diameter and 1.0 m deep crater created during Phase 1/Phase 2 dynamic compaction at Sta. 

60+860, September 4, 2008. 

 

Photograph 35: Till stockpile for soil-bentonite slurry wall construction, excavator removing oversize boulders,  

September 4, 2008. 
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Photograph 36: A 9 m x 11 m pad of till mixed with a bag of bentonite powder in controlled lifts to achieve 1.5% bentonite  

added content, September 6, 2008. 

 

Photograph 37: Start of cut-off trench excavation by contractor at Sta. 60+096, 100 mm diameter HDPE pipe in place,  

centerline of trench layout shown in orange, looking north, September 7, 2008. 
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Photograph 38: Mixing of slurry with soil-bentonite, west of cut-off trench excavation prior to trench backfill,  

September 7, 2008. 

 
Photograph 39: Phase 4 Dynamic compaction with rig and hammer, at Sta. 60+600. September 7, 2008. 
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Photograph 40: Phase 4 dynamic compaction, looking south between Sta. 60+600 and Sta. 60+800, September 7, 2008. 

 

Photograph 41: Status of Slurry wall construction excavation at Sta.  60+163, QC sampling and testing by contractor of slurry 

at Sta. 60+112, September 8, 2008. 
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Photograph 42: A beam (gate) was installed in the trench to control and hold back the SB backfill from the excavation face at  

Sta. 60+393 due to sloping bedrock surface, September 13, 2008. 

 
Photograph 43: Ice Removal from the slurry trench in the morning prior to SB mixing and backfilling, looking north at  

Sta. 60+450, September 16, 2008. 
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Photograph 44: Cut-off trench excavation looking north 60+450, September 16, 2008. 

 

Photograph 45: A QC sump test result of 75 mm for the SB backfill conducted by FGL at Sta. 60+391, September 16, 2008. 
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Photograph 46: Rockfill surfacing placement looking North 60+150, September 16, 2008. 

 

Photograph 47: Ice removal from slurry trench looking north at Sta. 60+450, September 17, 2008. 
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Photograph 48: Thermal Cap placement upstream of SB cut-off wall, looking south at Sta. 60+260, September 17, 2008. 

 

Photograph 49: Till placement over SB backfill prior to 150 mm minus rockfill placement to bring fill material to Elev. 136.1 as 

part of the SB cut-off wall thermal cap, September 18, 2008. 
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Photograph 50: Rockfill material of 150 mm minus placed over till and SB backfill as part of the thermal cap and future drilling 

and grouting pad, Sta. 60+314, September 18, 2008. 

 

Photograph 51: SB cut-off wall excavation at Sta. 60+650, looking south, September 18, 2008. 
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Photograph 52: Bentonite Enriched Till unloading at Sta. 60+500, looking west, September 18, 2008. 

 

Photograph 53: Backfill with soil-bentonite mix in slurry trench, at Sta. 60+506 looking west, September 18, 2008. 



  

APPENDIX A 
Construction Photographs 

 

December 15, 2009 
Project No. 07-1413-0074; 09-1428-5007 
Doc. No. 900 Ver. 0, Rev. 1 27/45 

 

 

Photograph 54: Compaction of thermal cap over SB cut-off wall from Sta. 60+105 to Sta. 60+275, looking north,  

September 20, 2008. 

 

Photograph 55: Start of casing installation with Novamac Rockmaster 990 at approx. Sta 60+268. September 20, 2008. 
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Photograph 56: Start of casing Installation with 2nd rig -Novamac Rockmaster 945 looking west at Sta. 60+200,  

September 22, 2008. 

 

Photograph 57: SB backfill with excavator from Sta. 60+834 to Sta. 60+871 (north abutment), looking north,  

September 22, 2008. 
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Photograph 58: Load of 150 mm minus rockfill placed over till and SB cut-off wall to Elev. 136.1 masl between  

Sta. 60+392 and Sta. 60+562 looking south, September 23, 2008. 

 
Photograph 59:  Start of upstream rockfill re-sloping at approx. Sta. 60+830, September 25, 2008. 
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Photograph 60: Casing installation at Sta. 60+ 148 and Sta. 60+115, looking north, October 2, 2008. 

 
Photograph 61: Placement of till cap over SB cut-off wall at Sta. 60+600 looking south, October 7, 2008. 
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Photograph 62: Thermal cap to Elev. 136.1 masl complete to Sta. 60+830, till and rockfill backfill remaining to the north 

abutment, looking south, October 9, 2008. 

 
Photograph 63: Mobile Grout Plant – January 17, 2009 
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Photograph 64: Grout Plant Extension – January 22, 2009 

 
Photograph 65: John Deere 450A Timberjack - November 25, 2008 
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Photograph 66: Grout Plant Mobilization – January 17, 2009 

 
Photograph 67: Rockmaster 990 DTH Drill Rig for Casing Installation – September 26, 2008. 
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Photograph 68:  Rockmaster 945 DTH Drill Rig for Casing Installation – September 26, 2008. 

 
Photograph 69: Modified Casing with Injection Ports – September 26, 2008 
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Photograph 70: Casing Installation – September 30, 2008 

  
Photograph 71: Casing Cutting – November 12, 2008 
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Photograph 72: Coverall Tent for Bedrock Drilling – December 18, 2008 

  
Photograph 73: Tamrock 996 Top Hammer Drill Rig for Bedrock Drilling – October 16, 2008 
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Photograph 74: Atlas Copco DM45 Drill Rig for Perforating – February 17, 2009 

 
Photograph 75: Holte Perforator Tool – January 19, 2009 
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Photograph 76: Water Supply to Grout Plant – November 17, 2008 

  

Photograph 77: Grout Plant Water Tank – March 6, 2009 
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Photograph 78: Mobile Grout Plant, Mixing Side – January 17, 2009 

 

Photograph 79: Mobile Grout Plant, Injection Side – January 17, 2009 
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Photograph 80: Grout Plant Heater – January 17, 2009 

 

Photograph 81: Grout Plant Removable Floor – January 10, 2009  
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Photograph 82: Chemgrout CG-680/3L8/EH High Shear Colloidal Mixer/Agitator/Moyno Pump – October 11, 2008 

                                   

Photograph 83: Grout Header – February 11, 2009 
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Photograph 84: RST Permeation Grout Monitoring System – November 5, 2008  

 

Photograph 85: Field Laptop for Real-Time Monitoring and Direction of Injection Process – October 21, 2008 
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Photograph 86: Geopro (Bimbar) Double Packer – October 17, 2008 

 

Photograph 87: Packer Inflation Hand Pump – October 23, 2008 
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Photograph 88: Quality Assurance of Mix Viscosity Measuring Marsh Funnel Time – November 11, 2008 

 

Photograph 89: Quality Assurance Measuring Specific Gravity of Grout Mix using Mud Balance – October 12, 2008 
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Photograph 90: Quality Assurance Measuring Percent Bleed – October 23, 2008  

  

Photograph 91: Grout Mix Design Measuring Set Time Using Pilcon Hand Vane – November 11, 2008 
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Client: Agnico-Eagle Mines Sample No.: 4

Project: Meadowbank Sample Location: South Abutment Foundation, Sta. 60+100
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Client: Agnico-Eagle Mines Sample No.: 14

Project: Meadowbank Sample Location: Surface

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:
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Client: Agnico-Eagle Mines Sample No.: 25

Project: Meadowbank Sample Location: North Abutment Foundation Sta.60+855

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Till Other 

Remarks:

Rb JCC
DATE TESTED BY CHECKED BY DATE

Reference

ASTM D 422-63 (2007)

Max. Particle Size (mm):

Shape: angular

Hardness:

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

hard and durableN/A

Dispersion Method: N/A

31-Aug-08

Dispersion Period (min):

02-Sep-08
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 05-1411-151-8000 Station Till Stockpile taken on September 4th 2008
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By

Tested By GB Sample Date 07-Sep-08 Test #: 27

Percent Gravel (+ 4.75 and coarser ) :    53.3% Percent Oversize (%): 38.1

Percent Sand Silt and Clay (- 4.75 and finer ) : 46.7% Weight of Total Sample (g): 8387.4

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 24.9

1 1/2" 37.5 3.4
1" 25.0 7.4

3/4" 19.0 2.4
3/8" 9.5 3.0
#4 4.75 7.8

#10 2.00 6.6 14.1
#20 0.85 5.3 11.3
#40 0.425 4.2 9.0
#60 0.250 4.0 8.5
#100 0.150 4.5 9.6
#200 0.075 4.7 10.2

PAN 17.4 37.3
Total 100.0

Comments:

14.6

17.4

0.0
46.6
6.4

13.9
4.5
5.6

47
40
35
31
27
22

72
64
62
54

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
75

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

MATERIAL SPECIFICATION:              

Till
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Client: Agnico-Eagle Mines Sample No.: 29

Project: Meadowbank Sample Location: Stockpile of Till

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Till Other 

Remarks:

TS JEK 04-Feb-09
CHECKED BY DATEDATE TESTED BY

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

04-Sep-08

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 6

Project: Meadowbank Sample Location: Stockpile

Location: 70km from Baker Lake, Nunavut Depth (m): Surface

Project No.: 07-1413-0074/ 2200 Lab ID No:

Coarse Filter Other see comment

x Remarks: x

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

80

90

100
3/8

U.S. Standard Sieve Size, opening in inches U.S. Standard Sieve Size, opening in meshes / inch USCS GRAIN SIZE SCALE

24 12 6 3 11/2 3/4 4 10 20 40 60 100 200

CS JEK 05-Feb-0917-Aug-08
CHECKED BY DATEDATETESTED BY

0

10

20

30

40

50

60

70

0.010.1110100

Pe
rc

en
tF

in
er

B
y

M
as

s

Grain Size (mm)

GRAVEL
COBBLEBOULDER

SAND
FINES (Silt, Clay)

Coarse Fine Coarse FineMedium

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Lab\All Gradation QC\Gradation for Coarse Filter Sample 6 QC JEK.xls Review Date:
______________ 1 of 1



Client: Agnico-Eagle Mines Sample No.: 7

Project: Meadowbank Sample Location: Sta. 60+220

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Coarse Filter     Other Coarse Filter

x Remarks:

Reference

ASTM D 422-63 (2007)

240.0

Golder Associates Ltd. - Burnaby Laboratory
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C8

N/A   Specific Gravity (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

80

90

100
3/8
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CHECKED BY DATEDATETESTED BY
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Client: Agnico-Eagle Mines Sample No.: 12

Project: Meadowbank Sample Location: Sta. 60+404

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Coarse Filter Other

Remarks:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity (assumed):

Particle Size Analysis of Soils

Visual

Description:

Reference

ASTM D 422-63 (2007)
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23-Aug-08
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Client: Agnico-Eagle Mines Sample No.: 22

Project: Meadowbank Sample Location:      Sta. 60+593
Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Coarse Filter Other

Remarks:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity (assumed):

Particle Size Analysis of Soils

Visual

Description:

Reference

ASTM D 422-63 (2007)
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U.S. Standard Sieve Size, opening in inches U.S. Standard Sieve Size, opening in meshes / inch USCS GRAIN SIZE SCALE
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05-Feb-0930-Aug-08
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Client: Agnico-Eagle Mines Sample No.: 1

Project: Meadowbank Sample Location: South Abutment Sta.60+100

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

CS JCC
DATE TESTED BY CHECKED BY DATE

14-Aug-08 02-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 5

Project: Meadowbank Sample Location: Stockpile

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

CS JCC
DATE TESTED BY CHECKED BY DATE

18-Aug-08 02-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Ltd. Sample No.: Stockpile

Project: Meadowbank Gold Project Sample Location: 8

Location: Nunavut Depth (m):

Project No.: 07-1413-0074/2200 Lab ID No: 274

Other 

Core backfill Remarks:

Specific Gravity  (assumed): Max. Particle Size (mm):

Dispersion Method: N/A Shape: N/A

Dispersion Period (min): N/A Hardness: N/A

01-Nov-0829-Oct-08EB/JM
TESTED BY DATE 

CHECKED BY DATE

CHECKED BY DATE

N/A

LP

Description:

Particle Size Analysis of Soils
Reference

ASTM D 422-63 (2007)

Visual

TESTED BY DATE 
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Golder Associates Ltd. - Burnaby Lab
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C6
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Client: Agnico-Eagle Mines Ltd. Sample No.: Stockpile

Project: Meadowbank Gold Project Sample Location: 9

Location: Nunavut Depth (m):

Project No.: 07-1413-0074/2200 Lab ID No: 274

Other 

Remarks:

Specific Gravity  (assumed): Max. Particle Size (mm):

Dispersion Method: N/A Shape: N/A

Dispersion Period (min): N/A Hardness: N/A

EB/JM

Description:

Particle Size Analysis of Soils
Reference

ASTM D 422-63 (2007)

Visual

DATE 

CHECKED BY DATE

CHECKED BY DATE

N/A

DATE 

29-Oct-08 LP 01-Nov-08
TESTED BY

TESTED BY
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Golder Associates Ltd. - Burnaby Lab
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C6
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Client: Agnico-Eagle Mines Sample No.: 10

Project: Meadowbank Sample Location: In Place (60+320)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

CS JEK Sept 4 2008

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Max. Particle Size (mm):

TESTED BY

Reference

ASTM D 422-63 (2007)

Dispersion Period (min):

CHECKED BY DATE

Aug 22, 2008
DATE 
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Client: Agnico-Eagle Mines Sample No.: 11

Project: Meadowbank Sample Location: In Place 60+402

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

CS JEK Sept 4 2008

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Max. Particle Size (mm):

TESTED BY

Reference

ASTM D 422-63 (2007)

Dispersion Period (min):

CHECKED BY DATE

Aug 23, 2008
DATE 

0

10

20

30

40

50

60

70

80

90

100

0.010.1110100

P
e
rc

e
n

t 
F

in
e
r 

B
y
 M

a
s
s

Grain Size (mm)

3/8

U.S. Standard Sieve Size, opening in inches U.S. Standard Sieve Size, opening in meshes / inch USCS GRAIN SIZE SCALE

24 12 6 3 11/2 3/4 4 10 20 40 60 100 200

GRAVEL
COBBLEBOULDER

SAND
FINES (Silt, Clay)

Coarse Fine Coarse FineMedium

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Lab\All Gradation QC\Gradation for Core Backfill Sample 11 JFC.xls    Review Date: ______________1 of 1



Client: Agnico-Eagle Mines Sample No.: 13

Project: Meadowbank Sample Location: In Place 60+471

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RB JEK

hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Reference

ASTM D 422-63 (2007)

Max. Particle Size (mm):

Shape: angular

Hardness:

CHECKED BY DATEDATE TESTED BY

25-Sep-0824-Aug-08
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Client: Agnico-Eagle Mines Sample No.: 15

Project: Meadowbank Sample Location: In Place 60+793

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RB JEK

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Reference

ASTM D 422-63 (2007)

DATE TESTED BY CHECKED BY DATE

16-Sep-0826-Aug-08
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Client: Agnico-Eagle Mines Sample No.: 16

Project: Meadowbank Sample Location: In Place Sta (60+764)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RB JEK

hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Reference

ASTM D 422-63 (2007)

Max. Particle Size (mm):

Shape: angular

Hardness:

CHECKED BY DATEDATE TESTED BY

16-Sep-0826-Aug-08
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Client: Agnico-Eagle Mines Sample No.: 17

Project: Meadowbank Sample Location: In Place Sta (60+725)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

JEK
DATE TESTED BY

28-Aug-08RMB
CHECKED BY DATE

16-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 18

Project: Meadowbank Sample Location: In Place Sta (60+710)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RMB
DATE TESTED BY

28-Aug-08
CHECKED BY DATE

JEK 16-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 19

Project: Meadowbank Sample Location: In Place Sta (60+498)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RMB
DATE TESTED BY CHECKED BY DATE

29-Aug-08 JEK 16-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 20

Project: Meadowbank Sample Location: In Place Sta (60+659)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RMB
DATE TESTED BY CHECKED BY DATE

29-Aug-08 JEK 16-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 21

Project: Meadowbank Sample Location: In Place Sta (60+513)

Location: 70km from Baker Lake, Nunavut Depth (m):

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RMB
DATE TESTED BY

30-Aug-08
CHECKED BY DATE

JEK 16-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A
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Client: Agnico-Eagle Mines Sample No.: 23

Project: Meadowbank Sample Location: In place Sta 60+589

Location: 70km from Baker Lake, Nunavut Depth (m): Below water table

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RMB KD
DATE TESTED BY

30-Aug-08
CHECKED BY DATE

15-Sep-08

Reference

ASTM D 422-63 (2007)

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Max. Particle Size (mm):

Shape: angular

Hardness: hard and durableN/A

Dispersion Method: N/A

0

10

20

30

40

50

60

70

80

90

100

0.010.1110100

P
e
rc

e
n

t 
F

in
e
r 

B
y
 M

a
s
s

Grain Size (mm)

3/8

U.S. Standard Sieve Size, opening in inches U.S. Standard Sieve Size, opening in meshes / inch USCS GRAIN SIZE SCALE

24 12 6 3 11/2 3/4 4 10 20 40 60 100 200

GRAVEL
COBBLEBOULDER

SAND
FINES (Silt, Clay)

Coarse Fine Coarse FineMedium

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Lab\All Gradation QC\Gradation for Core Backfill Sample 23 JFC.xls    Review Date: ______________1 of 1



Client: Agnico-Eagle Mines Sample No.: 24

Project: Meadowbank Sample Location: In place Sta 60+524

Location: 70km from Baker Lake, Nunavut Depth (m): Below water table

Project No.: 07-1413-0074/ 2200 Lab ID No:

Core  Backfill Other 

Remarks:

RMB KD

hard and durableN/A

Dispersion Method: N/A

Golder Associates Ltd. - Burnaby Laboratory 

4280 Still Creek Drive 
Burnaby, B.C. Canada V5C 6C8

N/ASpecific Gravity  (assumed):

Particle Size Analysis of Soils

Visual

Description:

Dispersion Period (min):

Reference

ASTM D 422-63 (2007)

Max. Particle Size (mm):

Shape: angular

Hardness:

CHECKED BY DATEDATE TESTED BY

15-Aug-0830-Aug-08
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+095 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By TS
Tested By GB Sample Date 07-Sep-08 Test #: S-30

Percent Gravel (+ 4.75 and coarser ) :    30.8% Percent Oversize (%): 7.9

Percent Sand Silt and Clay (- 4.75 and finer ) : 69.2% Weight of Total Sample (g): 3790.2

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 3.2

3/4" 19.0 4.6
3/8" 9.5 5.6
#4 4.75 9.8

#10 2.00 9.3 13.4
#20 0.85 7.7 11.1
#40 0.425 5.5 8.0
#60 0.250 4.3 6.2
#100 0.150 4.6 6.6
#200 0.075 6.1 8.9

PAN 31.7 45.8
Total 100.1

Comments:

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

MATERIAL SPECIFICATION:              

SB Backfill

0.0

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
100

100
97

100

92
79 18.1
69
60
52
47
42
38

0.0

31.6

0.0
0.0

0.0
10.5
15.1
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+100 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation 134.87 m.
Golder Project Manager Sampled By TS
Tested By GB Sample Date 08-Sep-08 Test #: S-31

Percent Gravel (+ 4.75 and coarser ) :    54.8% Percent Oversize (%): 32.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 45.2% Weight of Total Sample (g): 6265.7

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 3.9
1" 25.0 11.9

3/4" 19.0 16.2
3/8" 9.5 6.5
#4 4.75 9.9

#10 2.00 6.1 13.5
#20 0.85 5.3 11.6
#40 0.425 3.7 8.2
#60 0.250 2.8 6.3
#100 0.150 3.1 6.8
#200 0.075 3.9 8.6

PAN 20.3 45.0
Total 100.0

Comments:

0.0

18.0

24
20.3

0.0
0.0

7.1
21.8
29.5
11.8

34
30
27

68
55
45

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

96

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

84

100

Individual % Retained (Split 
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 05-1411-151-8000 Station 60+100 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation 134.87 m.
Golder Project Manager Sampled By TS
Tested By GB Sample Date 09-Sep-08 Test #: 32

Percent Gravel (+ 4.75 and coarser ) :    20.3% Percent Oversize (%): 8.2

Percent Sand Silt and Clay (- 4.75 and finer ) : 79.7% Weight of Total Sample (g): 7028.6

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0

1 1/2" 37.5 1.6
1" 25.0 4.1

3/4" 19.0 2.5
3/8" 9.5 2.2
#4 4.75 6.9

#10 2.00 10.5 13.2
#20 0.85 10.4 13.1
#40 0.425 10.2 12.8
#60 0.250 8.4 10.5
#100 0.150 7.3 9.2
#200 0.075 6.6 8.2

PAN 26.2 32.9
Total 100.0

Comments:

34.2

33
26.2

0.0
0.0
7.9

20.3
12.3
10.6

59
49
40

92
87
80

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100
98

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

94

Individual % Retained (Split 

69
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+085 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By TS
Tested By GB Sample Date 08-Sep-08 Test #: 33

Percent Gravel (+ 4.75 and coarser ) :    40.4% Percent Oversize (%): 16.3

Percent Sand Silt and Clay (- 4.75 and finer ) : 59.6% Weight of Total Sample (g): 4771.8

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0

1 1/2" 37.5 6.0
1" 25.0 5.4

3/4" 19.0 4.9
3/8" 9.5 4.9
#4 4.75 13.2

#10 2.00 7.9 13.2
#20 0.85 6.6 11.1
#40 0.425 4.9 8.2
#60 0.250 3.8 6.3
#100 0.150 4.0 6.8
#200 0.075 5.6 9.3

PAN 26.9 45.0
Total 100.1

Comments:

32.7

32
26.8

0.0
0.0

14.9
13.4
12.0
12.1

45
40
36

84
73
60

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100
94

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

89

Individual % Retained (Split 

52
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+090 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By TS
Tested By GB Sample Date 09-Sep-08 Test #: 34

Percent Gravel (+ 4.75 and coarser ) :    41.6% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 58.4% Weight of Total Sample (g): 7754

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 6.6
1" 25.0 5.7

3/4" 19.0 5.2
3/8" 9.5 7.2
#4 4.75 9.7

#10 2.00 6.8 11.6
#20 0.85 6.8 11.6
#40 0.425 4.9 8.3
#60 0.250 3.7 6.4
#100 0.150 4.0 6.9
#200 0.075 5.3 9.1

PAN 26.9 46.0
Total 100.0

Comments:
 -  SB Backfill.

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

93
88

100

Individual % Retained (Split 

52
45
40
36

82
68
58

32
26.8

0.0
0.0

16.0
13.8
12.6
17.2
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23.3

12" 8" 6" 3" #201 1/2"1" 3/4" 3/8" #4 #10 #40 #60 #100 #200

0

10

20

30

40

50

60

70

80

90

100

0.010.1110100

P
e
rc

e
n

t 
P

a
s
s
in

g
 (

%
)

Grain Size (mm)

Size of Opening, Inches U.S.S. Sieve Size     meshes / inch



SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+119 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By TS
Tested By RC/RB Sample Date 10-Sep-08 Test #: 35

Percent Gravel (+ 4.75 and coarser ) :    31.6% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 68.4% Weight of Total Sample (g): 5199

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 2.0
1" 25.0 6.1

3/4" 19.0 4.5
3/8" 9.5 4.4
#4 4.75 8.0

#10 2.00 8.5 12.4
#20 0.85 8.9 13.0
#40 0.425 6.6 9.6
#60 0.250 4.4 6.4
#100 0.150 4.5 6.6
#200 0.075 5.9 8.6

PAN 29.8 43.4
Total 100.1

Comments:

25.3

0.0

29.7

0.0
0.0

6.4
19.2
14.3
14.0

68
60
51
44
40
36

98
92

100

87
76

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
100

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

MATERIAL SPECIFICATION:              

SB Backfill

0.0
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+144 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By RB
Tested By RC/RB Sample Date 10-Sep-08 Test #: 36

Percent Gravel (+ 4.75 and coarser ) :    27.1% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 72.9% Weight of Total Sample (g): 4600.1

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 3.4
1" 25.0 4.1

3/4" 19.0 2.8
3/8" 9.5 3.8
#4 4.75 8.2

#10 2.00 10.0 13.7
#20 0.85 8.2 11.2
#40 0.425 5.9 8.1
#60 0.250 4.6 6.2
#100 0.150 4.9 6.7
#200 0.075 6.4 8.8

PAN 33.0 45.3
Total 100.1

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

97
93

100

Individual % Retained (Split 

63
55
49
44

90
81
73

39
32.9

0.0
0.0

12.4
15.2
10.2
14.1

0.0

30.4
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+170 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By GB Sample Date 11-Sep-08 Test #: 37

Percent Gravel (+ 4.75 and coarser ) :    32.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 67.7% Weight of Total Sample (g): 4879.7

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 8.2

3/4" 19.0 3.1
3/8" 9.5 4.7
#4 4.75 10.1

#10 2.00 9.7 14.3
#20 0.85 8.0 11.7
#40 0.425 5.5 8.2
#60 0.250 4.3 6.3
#100 0.150 4.6 6.8
#200 0.075 6.1 9.0

PAN 29.6 43.7
Total 100.0

Comments:
 -  SB Backfill.

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

100
92

100

Individual % Retained (Split 
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+191 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RB Sample Date 11-Sep-08 Test #: 38

Percent Gravel (+ 4.75 and coarser ) :    26.1% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 73.9% Weight of Total Sample (g): 4958.4

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 1.4

3/4" 19.0 2.0
3/8" 9.5 6.1
#4 4.75 11.9

#10 2.00 10.1 13.7
#20 0.85 8.7 11.8
#40 0.425 6.0 8.2
#60 0.250 4.6 6.3
#100 0.150 5.0 6.7
#200 0.075 6.5 8.7

PAN 33.0 44.6
Total 100.0

Comments:
 -  SB Backfill.

45.5

0.0

32.9

0.0
0.0

0.0
5.3
7.5

23.5
74
64
55
49
44
39

100
99

100

97
86

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
100

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

MATERIAL SPECIFICATION:              

SB Backfill
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+242 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 12-Sep-08 Test #: 40

Percent Gravel (+ 4.75 and coarser ) :    32.9% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 67.1% Weight of Total Sample (g): 5184.9

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 5.9
1" 25.0 2.3

3/4" 19.0 3.0
3/8" 9.5 5.1
#4 4.75 9.5

#10 2.00 8.1 12.1
#20 0.85 7.9 11.8
#40 0.425 5.7 8.5
#60 0.250 4.3 6.4
#100 0.150 4.5 6.8
#200 0.075 5.9 8.8

PAN 30.5 45.6
Total 99.9

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

94
92

100

Individual % Retained (Split 

59
51
45
41

89
77
67

37
30.6

0.0
0.0

17.9
6.9
9.2
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0.0
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2000 Station 60+264 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD/GB
Tested By RC/RB Sample Date 12-Sep-08 Test #: 41

Percent Gravel (+ 4.75 and coarser ) :    28% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 72% Weight of Total Sample (g): 4827.1

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 2.0
1" 25.0 2.7

3/4" 19.0 1.7
3/8" 9.5 5.2
#4 4.75 10.0

#10 2.00 9.2 12.8
#20 0.85 9.0 12.5
#40 0.425 6.0 8.4
#60 0.250 4.5 6.2
#100 0.150 4.8 6.7
#200 0.075 6.4 8.9

PAN 32.0 44.5
Total 99.9

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

98
95

100

Individual % Retained (Split 

63
54
48
43

94
82
72

39
32.1

0.0
0.0

7.1
9.6
6.2

18.7

0.0
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+305 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By TS/RB Sample Date 13-Sep-08 Test #: 42

Percent Gravel (+ 4.75 and coarser ) :    29.1% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 70.9% Weight of Total Sample (g): 6098.6

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 2.0
1" 25.0 3.0

3/4" 19.0 1.8
3/8" 9.5 4.8
#4 4.75 11.6

#10 2.00 4.4
#20 0.85 10.4 2.7
#40 0.425 5.8 1.5
#60 0.250 4.1 1.1
#100 0.150 4.3 1.1
#200 0.075 5.9 1.5

PAN 37.7 9.7
Total 101.7

Comments:
 -  SB Backfill.

0.0

39.8
15.3

42
35.9

0.0
0.0

6.8
10.4
6.2

16.4

56
50
46

93
82
71

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

98

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

95

100

Individual % Retained (Split 

66
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 05-1411-151-8000 Station 60+314 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation 134.87 m.
Golder Project Manager Sampled By TS
Tested By TS Sample Date 13-Sep-08 Test #: 43

Percent Gravel (+ 4.75 and coarser ) :    34.4% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 65.6% Weight of Total Sample (g): 6812.6

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0

1 1/2" 37.5 0.9
1" 25.0 2.2

3/4" 19.0 2.8
3/8" 9.5 6.8
#4 4.75 15.9

#10 2.00 9.7 14.7
#20 0.85 11.8 18.0
#40 0.425 6.6 10.1
#60 0.250 4.7 7.2
#100 0.150 5.0 7.7
#200 0.075 4.6 7.0

PAN 23.3 35.5
Total 100.1

Comments:

MATERIAL SPECIFICATION:              

SB BackfillSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0
0.0

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
100
99
97
94
82 19.8
66
56
44
38
33
28

23.2

0.0
0.0
2.5
6.5
8.3
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+338 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By TS
Tested By RC/RB Sample Date 14-Sep-08 Test #: 45

Percent Gravel (+ 4.75 and coarser ) :    34% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 66% Weight of Total Sample (g): 8891.5

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 2.1
1" 25.0 2.8

3/4" 19.0 4.1
3/8" 9.5 5.0
#4 4.75 12.6

#10 2.00 8.5 12.9
#20 0.85 7.8 11.8
#40 0.425 5.4 8.2
#60 0.250 4.2 6.3
#100 0.150 4.5 6.8
#200 0.075 5.9 9.0

PAN 29.7 45.0
Total 100.0

Comments:

0.0

36.9

36
29.7

0.0
0.0

6.1
8.4

12.1
14.7

50
44
40

91
79
66

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

98

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

95

100

Individual % Retained (Split 

57
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+347 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 14-Sep-08 Test #: 46

Percent Gravel (+ 4.75 and coarser ) :    28.4% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 71.6% Weight of Total Sample (g): 5032.5

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 3.7

3/4" 19.0 2.5
3/8" 9.5 5.0
#4 4.75 9.2

#10 2.00 9.5 13.2
#20 0.85 8.5 11.8
#40 0.425 6.0 8.4
#60 0.250 4.6 6.5
#100 0.150 4.9 6.8
#200 0.075 6.2 8.6

PAN 32.1 44.8
Total 100.1

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

100
96

100

Individual % Retained (Split 

62
54
48
43
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72
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32.0

0.0
0.0

0.0
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+368 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 15-Sep-08 Test #: 47

Percent Gravel (+ 4.75 and coarser ) :    27.6% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 72.4% Weight of Total Sample (g): 4823.4

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 3.7
1" 25.0 3.5

3/4" 19.0 3.1
3/8" 9.5 4.2
#4 4.75 8.6

#10 2.00 8.5 11.8
#20 0.85 7.7 10.7
#40 0.425 6.3 8.8
#60 0.250 4.7 6.5
#100 0.150 5.0 6.9
#200 0.075 6.5 9.0

PAN 33.2 46.2
Total 99.6

Comments:

0.0

31.2

40
33.7

0.0
0.0

13.4
12.8
11.2
15.3

56
50
45

90
81
72

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

96

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

93

100

Individual % Retained (Split 

64
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+377 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 18-Sep-08 Test #: 48

Percent Gravel (+ 4.75 and coarser ) :    22.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 77.7% Weight of Total Sample (g): 4871.2

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 2.8

3/4" 19.0 1.6
3/8" 9.5 4.5
#4 4.75 7.8

#10 2.00 7.2 9.2
#20 0.85 8.2 10.6
#40 0.425 6.3 8.2
#60 0.250 5.1 6.6
#100 0.150 5.6 7.2
#200 0.075 7.3 9.4

PAN 38.0 48.8
Total 100.1

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

100
97

100

Individual % Retained (Split 

71
62
56
51

96
85
78

45
37.9

0.0
0.0

0.0
12.4
7.1

20.0

0.0

34.7
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+389 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By GB Sample Date 16-Sep-08 Test #: 49

Percent Gravel (+ 4.75 and coarser ) :    24.8% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 75.2% Weight of Total Sample (g): 5077.8

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 2.7

3/4" 19.0 2.2
3/8" 9.5 4.6
#4 4.75 9.7

#10 2.00 9.0 11.9
#20 0.85 8.2 10.9
#40 0.425 6.1 8.1
#60 0.250 4.8 6.4
#100 0.150 5.3 7.1
#200 0.075 6.9 9.2

PAN 34.9 46.4
Total 100.0

Comments:
 -  SB Backfill.

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

100
97

100

Individual % Retained (Split 

66
58
52
47

95
85
75

42
34.9

0.0
0.0

0.0
10.8
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+401 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation 134.87 m.
Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 18-Sep-08 Test #: 50

Percent Gravel (+ 4.75 and coarser ) :    32.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 67.7% Weight of Total Sample (g): 9288.9

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 5.5
1" 25.0 3.2

3/4" 19.0 6.2
3/8" 9.5 3.3
#4 4.75 7.9

#10 2.00 7.2 10.6
#20 0.85 7.5 11.0
#40 0.425 5.5 8.1
#60 0.250 4.3 6.4
#100 0.150 4.8 7.0
#200 0.075 6.0 8.8

PAN 32.5 48.0
Total 100.0

Comments:

0.0

24.6

38
32.5

0.0
0.0

17.1
10.0
19.3
10.2

53
48
43

85
76
68

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

94

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

91

100

Individual % Retained (Split 

60
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+435 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 17-Sep-08 Test #: 51

Percent Gravel (+ 4.75 and coarser ) :    22.4% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 77.6% Weight of Total Sample (g): 4887.8

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 0.6

3/4" 19.0 1.5
3/8" 9.5 5.3
#4 4.75 9.2

#10 2.00 9.3 12.0
#20 0.85 8.1 10.4
#40 0.425 6.8 8.8
#60 0.250 5.3 6.8
#100 0.150 5.5 7.1
#200 0.075 6.9 8.9

PAN 35.8 46.1
Total 100.2

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+450 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 17-Sep-08 Test #: 52

Percent Gravel (+ 4.75 and coarser ) :    20.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 79.7% Weight of Total Sample (g): 4738

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 0.8

3/4" 19.0 2.5
3/8" 9.5 4.3
#4 4.75 9.6

#10 2.00 9.3 11.7
#20 0.85 8.5 10.6
#40 0.425 6.4 8.1
#60 0.250 5.1 6.4
#100 0.150 5.6 7.1
#200 0.075 7.1 8.9

PAN 37.7 47.2
Total 100.0

Comments:

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

MATERIAL SPECIFICATION:              

SB Backfill

0.0

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained
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100

97
89 21.2
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+490 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 18-Sep-08 Test #: 53

Percent Gravel (+ 4.75 and coarser ) :    26% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 74% Weight of Total Sample (g): 5165.7

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 7.5

3/4" 19.0 1.5
3/8" 9.5 4.0
#4 4.75 8.3

#10 2.00 8.8 11.9
#20 0.85 7.8 10.5
#40 0.425 6.7 9.1
#60 0.250 5.0 6.8
#100 0.150 5.2 7.1
#200 0.075 6.6 9.0

PAN 33.7 45.6
Total 99.9

Comments:

31.9

0.0

33.8

0.0
0.0

0.0
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5.9

15.3
74
65
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46
40
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93

100
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Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
100

Sieve Size 
(inches) % Passing

100
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+ 4.75
0.0

MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+512 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 18-Sep-08 Test #: 54

Percent Gravel (+ 4.75 and coarser ) :    30.9% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 69.1% Weight of Total Sample (g): 4740

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 6.4
1" 25.0 5.1

3/4" 19.0 4.0
3/8" 9.5 3.5
#4 4.75 7.2

#10 2.00 8.4 12.2
#20 0.85 6.9 10.0
#40 0.425 5.1 7.3
#60 0.250 4.2 6.0
#100 0.150 4.7 6.7
#200 0.075 6.5 9.4

PAN 33.5 48.3
Total 100.1

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

94
89

100

Individual % Retained (Split 

61
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+530 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 18-Sep-08 Test #: 55

Percent Gravel (+ 4.75 and coarser ) :    18.7% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 81.3% Weight of Total Sample (g): 4728.3

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 1.6
1" 25.0 1.8

3/4" 19.0 2.3
3/8" 9.5 2.7
#4 4.75 7.2

#10 2.00 8.1 9.9
#20 0.85 8.4 10.3
#40 0.425 6.3 7.7
#60 0.250 5.2 6.4
#100 0.150 5.8 7.2
#200 0.075 7.5 9.2

PAN 40.0 49.2
Total 100.0

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

98
97

100

Individual % Retained (Split 

73
65
59
53
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89
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+548 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By GB Sample Date 19-Sep-08 Test #: 56

Percent Gravel (+ 4.75 and coarser ) :    21.5% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 78.5% Weight of Total Sample (g): 5243

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 3.2

3/4" 19.0 2.4
3/8" 9.5 3.4
#4 4.75 8.3

#10 2.00 8.6 11.0
#20 0.85 7.6 9.7
#40 0.425 6.0 7.6
#60 0.250 5.2 6.6
#100 0.150 5.8 7.3
#200 0.075 7.8 9.9

PAN 37.6 47.8
Total 100.0

Comments:
 -  SB Backfill.

38.7

0.0

37.5

0.0
0.0

0.0
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11.2
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79
70
62
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51
45
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97
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Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
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(inches) % Passing

100
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+ 4.75
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MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+093 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JB
Tested By RC/RB Sample Date 19-Sep-08 Test #: 57

Percent Gravel (+ 4.75 and coarser ) :    38.7% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 61.3% Weight of Total Sample (g): 5654.2

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 15.8
1" 25.0 5.0

3/4" 19.0 3.6
3/8" 9.5 3.0
#4 4.75 6.4

#10 2.00 6.5 10.7
#20 0.85 6.7 10.9
#40 0.425 6.1 10.0
#60 0.250 4.1 6.7
#100 0.150 4.3 7.0
#200 0.075 5.6 9.1

PAN 28.0 45.6
Total 100.2

Comments:

16.4

0.0

27.9

0.0
0.0

40.8
13.0
9.4
7.8

61
55
48
42
38
33

84
79

100

76
68

Individual % Retained (Split 
SIEVE ANALYSIS

Sieve Size 
(mm) % Retained

100
100

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+567 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 19-Sep-08 Test #: 59

Percent Gravel (+ 4.75 and coarser ) :    26.5% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 73.5% Weight of Total Sample (g): 4855

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 1.3

3/4" 19.0 1.5
3/8" 9.5 4.5
#4 4.75 15.3

#10 2.00 9.1 12.4
#20 0.85 7.5 10.2
#40 0.425 5.6 7.6
#60 0.250 4.5 6.1
#100 0.150 5.0 6.8
#200 0.075 6.5 8.8

PAN 35.6 48.1
Total 100.4

Comments:

0.0

57.6

42
35.2

0.0
0.0

0.0
4.8
5.5

16.9

57
51
47

97
89
73

Sieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

100

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % Retained

99
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+585 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 20-Sep-08 Test #: 60

Percent Gravel (+ 4.75 and coarser ) :    19.2% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 80.8% Weight of Total Sample (g): 4523.4

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 0.8

3/4" 19.0 0.7
3/8" 9.5 4.8
#4 4.75 8.5

#10 2.00 10.0 12.4
#20 0.85 8.1 10.0
#40 0.425 6.0 7.4
#60 0.250 4.8 6.0
#100 0.150 5.4 6.7
#200 0.075 7.1 8.7

PAN 39.5 48.8
Total 100.1

Comments:

0.0

44.1

46
39.4

0.0
0.0
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4.3
3.8
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63
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100
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MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS
Sieve Size 
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+594 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RB Sample Date 20-Sep-08 Test #: 61

Percent Gravel (+ 4.75 and coarser ) :    18.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 81.7% Weight of Total Sample (g): 4760.6

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 2.8

3/4" 19.0 2.7
3/8" 9.5 3.0
#4 4.75 6.5

#10 2.00 7.9 9.6
#20 0.85 7.9 9.7
#40 0.425 6.3 7.7
#60 0.250 5.2 6.3
#100 0.150 5.8 7.1
#200 0.075 7.6 9.3

PAN 41.2 50.4
Total 100.0

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100
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0.0

100
100

100
97

100

Individual % Retained (Split 
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413- Station 60+624 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By RB
Tested By RB/RC Sample Date 20-Sep-08 Test #: 62

Percent Gravel (+ 4.75 and coarser ) :    19.6% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 80.4% Weight of Total Sample (g): 5408.2

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 0.0

3/4" 19.0 2.8
3/8" 9.5 3.3
#4 4.75 11.5

#10 2.00 9.0 11.2
#20 0.85 7.9 9.9
#40 0.425 6.0 7.5
#60 0.250 5.0 6.2
#100 0.150 5.5 6.8
#200 0.075 7.3 9.1

PAN 39.7 49.3
Total 100.1

Comments:

MATERIAL SPECIFICATION:              

SB Backfill

0.0

SIEVE ANALYSIS
Sieve Size 

(mm) % RetainedSieve Size 
(inches) % Passing

100
100

+ 4.75
0.0

100
100

100
100

100

Individual % Retained (Split 

71
63
57
52
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80
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+651 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 21-Sep-08 Test #: 63

Percent Gravel (+ 4.75 and coarser ) :    21.4% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 78.6% Weight of Total Sample (g): 4903.5

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 0.0

3/4" 19.0 3.4
3/8" 9.5 3.9
#4 4.75 8.7

#10 2.00 8.4 10.7
#20 0.85 7.9 10.1
#40 0.425 6.6 8.4
#60 0.250 5.1 6.6
#100 0.150 5.6 7.1
#200 0.075 7.2 9.2

PAN 37.6 47.9
Total 99.9

Comments:
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0.0
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0.0
0.0

0.0
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SIEVE ANALYSIS
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MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+675 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 21-Sep-08 Test #: 64

Percent Gravel (+ 4.75 and coarser ) :    22.4% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 77.6% Weight of Total Sample (g): 5165.7

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 6.0
1" 25.0 2.0

3/4" 19.0 2.3
3/8" 9.5 2.7
#4 4.75 6.5

#10 2.00 8.1 10.4
#20 0.85 7.5 9.7
#40 0.425 5.9 7.6
#60 0.250 4.7 6.1
#100 0.150 5.5 7.0
#200 0.075 7.1 9.2

PAN 38.9 50.0
Total 100.1

Comments:
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+699 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By RB
Tested By RC/RB Sample Date 21-Sep-08 Test #: 65

Percent Gravel (+ 4.75 and coarser ) :    20.1% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 79.9% Weight of Total Sample (g): 4366.3

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 2.1

3/4" 19.0 5.0
3/8" 9.5 2.7
#4 4.75 6.5

#10 2.00 9.5 11.9
#20 0.85 8.1 10.1
#40 0.425 6.3 7.8
#60 0.250 5.3 6.6
#100 0.150 6.0 7.6
#200 0.075 8.0 10.0

PAN 36.7 46.0
Total 100.0

Comments:

MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+726 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 22-Sep-08 Test #: 67

Percent Gravel (+ 4.75 and coarser ) :    23.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 76.7% Weight of Total Sample (g): 5073.2

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 1.3

3/4" 19.0 3.3
3/8" 9.5 3.9
#4 4.75 9.1

#10 2.00 7.7 10.0
#20 0.85 8.4 10.9
#40 0.425 6.2 8.0
#60 0.250 4.9 6.3
#100 0.150 5.4 7.1
#200 0.075 7.0 9.1

PAN 37.3 48.5
Total 100.2

Comments:

MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+765 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By KD
Tested By RC/RB Sample Date 22-Sep-08 Test #: 68

Percent Gravel (+ 4.75 and coarser ) :    19.3% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 80.7% Weight of Total Sample (g): 4854.3

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 0.0
1" 25.0 1.6

3/4" 19.0 1.4
3/8" 9.5 3.9
#4 4.75 8.5

#10 2.00 8.8 10.9
#20 0.85 8.3 10.2
#40 0.425 7.3 9.0
#60 0.250 5.1 6.4
#100 0.150 5.6 6.9
#200 0.075 7.3 9.0

PAN 38.5 47.6
Total 100.1

Comments:

MATERIAL SPECIFICATION:              
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SIEVE ANALYSIS OF

FINE AND COARSE AGGREGATE

ASTM D422 & D1140 (no Hydrometer)

Project # 07-1413-0074-2200 Station 60+852 - Soil-Bentonite
Client AEM Ltd. Offset

Project East Dike Construction Elevation

Golder Project Manager Sampled By JEK
Tested By RC/RB Sample Date 22-Sep-08 Test #: 69

Percent Gravel (+ 4.75 and coarser ) :    33.7% Percent Oversize (%): 0.0

Percent Sand Silt and Clay (- 4.75 and finer ) : 66.3% Weight of Total Sample (g): 5214

- 4.75
12" 300 0.0
8" 200 0.0
6" 150 0.0
3" 75 0.0
2" 50 0.0

1 1/2" 37.5 13.1
1" 25.0 2.2

3/4" 19.0 1.5
3/8" 9.5 3.6
#4 4.75 7.9

#10 2.00 8.3 12.5
#20 0.85 7.0 10.6
#40 0.425 5.7 8.6
#60 0.250 4.9 7.4
#100 0.150 5.1 7.6
#200 0.075 5.8 8.8

PAN 29.5 44.5
Total 100.0

Comments:
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APPENDIX D  
As-Built Drawings, East Dike - Meadowbank Gold Project 
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APPENDIX E  
East Dike Grouting: 
-Figures 
-Table of Quantities 
-Quality Control Data 
 



Cement Water Ambient SuperP Bentonite Pozzutec Mix
(oC) (oC) (oC) (oC) (oC) (oC) (oC) (Kg) (L) (%) (gr) (%) (ml) (seg) (gr/cc) 2 hour (hrs)

13-Oct-08 0.7:1 21.0 16 - - - - - 80.0 56.0 - - - - 35.0 1.64 2.0 - Selected Mix B

14-Oct-08 0.76:1 19.8 15 - - - - - 80.0 61.0 - - - - 32.6 1.64 - - Attempt at Mix A w/out SuperP (No Glenium on site)
14-Oct-08 0.83:1 19.8 15 - - - - - 80.0 67.0 - - - - 32.3 1.63 - - Attempt at Mix A w/out SuperP (No Glenium on site)
14-Oct-08 0.89:1 19.8 15 - - - - - 80.0 72.0 - - - - 31.3 1.58 6.0 - Attempt at Mix A w/out SuperP (No Glenium on site)
18-Oct-08 0.5:1 23.0 14 8.5 - - - 23 80.0 40.0 - - - - 78.0 1.85 0.5 - Field Trial Plug Mix
18-Oct-08 0.7:1 20.0 13 3.5 - - - 22 80.0 56.0 - - - - 34.9 1.66 2.0 - Field Trial Plug Mix
11-Nov-08 0.75:1 7.0 9 14.1 - - - 24.5 80.0 56.0 - - - - 35.6 1.64 1.0 6.2 For Comparison with Poz. Mixes. Cured in Ice Bath (~Zero Degrees)
25-Nov-08 0.7:1 10.0 7 11.1 - - - 20 80.0 56.0 - - - - 37.9 1.65 1.5 11.0 For Comparison with Poz. Mixes. Cured in Ice Bath (Btwn 0 and Neg. Temp.)

15-Oct-08 0 7:1 + 0 5% Glenium 28 0 15 0 11 7 8 0 - - 21 0 80 0 56 0 - - 0 5 380 32 1 1 65 2 0 -

Temperatures
Type 30 Water Dry Bentonite

Notes / Observations
Density

TABLE E1-1:  In-situ Mix Testing Results with St.Lawrence Type 30 (HE) Cement

w:c + additive
Bleed (%)

 MIXES WITH GLENIUM 3030 NS

Date
Marsh

 MIXES WITHOUT ADDITIVES

Additive
Approx. 

Initial Set

15-Oct-08 0.7:1 + 0.5% Glenium 28.0 15.0 11.7 8.0 - - 21.0 80.0 56.0 - - 0.5 380 32.1 1.65 2.0 -

15-Oct-08 0.7:1 + 0.4% Glenium 26.0 15.0 11.2 9.0 - - 21.0 80.0 56.0 - - 0.4 300 32.2 1.65 5.0 - Selected Mix A

13-Oct-08 0.7:1 + 0.6% Bentonite - - - - - - - 80.0 56.0 0.6 480 - - 44.3 1.68 1.0 - Dry Bentonite
13-Oct-08 0.7:1 + 1.2% Bentonite - - - - - - - 80.0 56.0 1.2 768 - - 59.0 1.72 1.0 - Dry Bentonite
18-Oct-08 1.6:1 + 5% Bentonite 18.0 15 5 - - - 22 40.0 41.0 5.0 2000 - - No Flow 1.36 0.0 - Field Trial Casing Mix, Bentonite Pre-hydrated at 8%
21-Oct-08 0.7:1 + 0.4% Bentonite 16.0 15 11.9 - 16.1 - 24 80.0 51.0 0.4 320 - - 53.5 - - - Bentonite Pre-Hydrated at 6%
21-Oct-08 0.7:1 + 0.3% Bentonite 15.0 15.5 8.8 - 14.5 - 23.5 80.0 52.2 0.3 240 - - 44 1.68 1.0 - Selected Mix C
22-Oct-08 0.7:1 + 1.0% Bentonite 13.5 7 8.2 - 13 - 19 80.0 43.5 1.0 800 - - No Flow - - - Bentonite Pre-Hydrated at 6%
22-Oct-08 0.7:1 + 0.6% Bentonite 9.0 7.0 9.4 - 13.5 - 17.0 80.0 48.5 0.6 480 - - > 60 - - - Bentonite Pre-Hydrated at 6%
22-Oct-08 0.7:1 + 0.5% Bentonite 9.0 7.0 - - 12.0 - 18.0 80.0 49.7 0.5 400 - - 94.0 - - - Bentonite Pre-Hydrated at 6%
22-Oct-08 0.7:1 + 0.45% Bentonite 6.0 7.5 10.2 - 12.0 - 17.0 80.0 50.4 0.45 360 - - 58.0 1.67 - - Selected Mix D (extra 2 min mixed)

11-Nov-08 0.75:1 + 2% Poz. 10.0 9.0 14.7 - - 11.5 20.5 80.0 60.0 - - 2.0 1185 36.0 1.63 1.0 3.5 Cured in Ice bath (~ Zero Degrees)
11-Nov-08 0.75:1 + 3% Poz. 7.0 7.0 15.2 - - 10.5 20.0 80.0 60.0 - - 3.0 1780 34.7 1.61 1.0 3.8 Cured in Ice bath (~ Zero Degrees)
11-Nov-08 0.7:1 + 0.4% Gl. + 2% Poz. 8.0 10.0 - - - 14.0 20.0 80.0 56.0 - - 2.0 1185 30.8 1.66 1.0 3.8 Cured in Ice bath (~ Zero Degrees)
25-Nov-08 0.75:1 + 0.5% Poz. 9.0 7.0 9.9 - - 6.0 19.0 80.0 60.0 - - 0.50 300 36.7 1.64 1.0 8.4 Cured in Ice Bath (Between 0 and Neg. Temp.)
25-Nov-08 0.75:1 + 1.0% Poz. 10.0 9.0 10.0 - - 8.0 18.0 80.0 60.0 - - 1.0 600 36.7 1.62 1.0 7.2 Cured in Ice Bath (Between 0 and Neg. Temp.)
25 Nov 08 0 75:1 + 1 5% Poz 10 0 9 0 10 8 7 0 20 0 80 0 60 0 1 50 900 37 9 1 62 0 0 5 6 Cured in Ice Bath (Between 0 and Neg Temp )

 MIXES WITH BENTONITE

 MIXES WITH POZZUTEC 20+

25-Nov-08 0.75:1 + 1.5% Poz. 10.0 9.0 10.8 - - 7.0 20.0 80.0 60.0 - - 1.50 900 37.9 1.62 0.0 5.6 Cured in Ice Bath (Between 0 and Neg. Temp.)
12-Feb-09 0.7:1 + 0.4% Gl. + 0.75% Poz. 19.5 10.5 18 20 - 20 23.5 80.0 56.0 - - 0.75 440 31.0 1.64 - 4.8 Selected Type30 Pozzutec Mix for Abutment Grouting
12-Feb-09 0.7:1 + 0.4% Gl. + 1.0% Poz. 26.0 13.7 13 16 - 16 19.2 80.0 56.0 - - 1.0 590 29.0 1.6 - 7.0 Cured on Plant Floor (Between 1 and -1 Degrees)
12-Feb-09 0.7:1 + 0.4% Gl. + 1.25% Poz. 7.0 10 17 12 - 13 19 80.0 56.0 - - 1.25 740 31.0 1.65 - 3.7 Cured on Plant Floor (Between 1 and -1 Degrees)

Cement Water Ambient SuperP Bentonite Pozzutec Mix
(oC) (oC) (oC) (oC) (oC) (oC) (oC) (Kg) (L) (%) (gr) (%) (ml) (seg) (gr/cc) 2 hour (hrs)

18-Feb-09 1.2:1 12.4 14.6 - - - - 21.2 40.0 48.0 - - - - 30.9 1.42 3.0 38.0 Cement Stored/Kept Warm in TCG Garage >2 Months.
19-Feb-09 1.1:1 20.0 16.0 - - - - 25.4 40.0 44.0 - - - - - - - - Improperly Stored Cement, Warmed in Plant ~24hrs. Flash / Gel in Mixer.
19-Feb-09 1.1:1 15.0 15.0 - - - - 20.0 40.0 44.0 - - - - - - - - Improperly Stored Cement, Warmed in Plant ~24hrs. Flash / Gel in Mixer.
19-Feb-09 1.5:1 5.0 16.0 - - - - 20.0 40.0 60.0 - - - - - - - - Improperly Stored Cement, Warmed in Plant ~36hrs. Flash / Gel in Mixer.
21-Feb-09 1.2:1 8.0 8.0 - - - - 18.0 40.0 48.0 - - - - 31.8 1.43 1.0 20.0 Cement from Green Container Warmed 36 hrs. 3 Min Mixing Time.
21-Feb-09 1.2:1 3.5 8.0 - - - - 13.3 40.0 48.0 - - - - 31.0 1.43 2.0 40.0 Cement from Orange Container Warmed 12 hrs. 3 Min Mixing Time.
24-Feb-09 1.2:1 6.0 13.0 - - - - 15.0 40.0 48.0 - - - - 30.9 1.43 1.0 38.0 Selected Microfine Mix for Stage 4 Grouting

Density
Approx. 

Initial Set
Bleed (%)

Notes / Observations

 MIXES WITHOUT ADDITIVES

MIXES WITH BENTONITE d/ MIGHTY 150

TABLE E1-2: In-situ Mix Testing Results with Nittetsu Superfine Cement

Date w:c + additive
Temperatures

Microfine Water Dry Bentonite Additive Marsh

23-Oct-08 1.1:1+0.3%Be.+1%M150 9.0 14.5 12.8 5.5 12 - 18.0 40.0 42.1 0.3 120 1.0 323 29 1.46 - - Field Trial Mix. Fresh Cement from Shipment.
24-Oct-08 1.1:1+0.3%Be.+1%M150 21.0 11.0 10.3 19.0 18.0 - 18.5 40.0 42.1 0.3 120 1.0 323 29 1.46 3.0 - Field Trial Mix. Fresh Cement from Shipment.

19-Feb-09 1.2:1 + 1% M150 16.0 16.0 - 17.0 - - 23.0 40.0 48.0 - - 1.0 330 - - - - Improperly Stored Cement, Warmed ~36hrs. Flash / Gel in Mixer.

24-Feb-09 1.2:1 + 1% M150 6.0 13.0 - - - - 13.0 40.0 48.0 - - 1.0 330 29.1 1.41 4.0 49.0 Cement Warmed 5 Days Prior To Use. 30 Second Mixing Time.

18-Feb-09 1.2:1 + 0.75% Poz. 14.5 16.0 - - - - 21.0 40.0 47.78 - - 0.75 220 30.0 1.39 1.0 37.0 Cement Stored/Kept Warm in TCG Garage >2 Months.

CHECK: GRB

 MIXES WITH POZZUTEC 20+

 MIXES WITH BENTONITE and/or MIGHTY 150

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Appendix E - East Dike Grouting\E1 - Grout Mix Testing Results\DRAFT REMOVED\TABLES E1-1 and E1-2 Grout Mix Testing Results-NO DRAFT.xlsx Golder Associates



TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

60+062 P 06-Mar-09 4 1.43 0.83 0.6 A* 603.7 603.7 603.7 17:15 18:28 0.2 18.5 138.7 - - - - - - - - - - Max Volume
08-Feb-09 3 3.1 2.1 1 A* 43.7 43.7 43.7 22:20 22:33 2.2 0 0 - - - - - - - - - - By-Pass
08-Feb-09 2 5.6 3.1 2.5 A* 39.9 39.9 16.0 21:00 21:21 1.9 0.2 0.05 - - - - - - - - - -
08-Feb-09 1 12.6 5.6 7 A* 6.7 6.7 1.0 20:33 20:50 3.5 0 0 32.0 9 1.65 25 18 - 28 27 - 25

60+063.5 T 11-Feb-09 3 3.2 2.2 1 A* 5.7 5.7 5.7 18:13 18:27 2.1 0.02 0.01 - - - - - - - - - -
11-Feb-09 2 5.7 3.2 2.5 A* 10.4 10.4 4.2 17:54 18:08 2.4 0.02 0 - - - - - - - - - -

60+065 S 06-Mar-09 4 1.33 0.73 0.6 A* 0.3 0.3 0.3 16:40 16:57 1.7 0 0.02 - - - - - - - - - -
10-Feb-09 3 3.1 2.1 1 A* 8.6 8.6 8.6 8:32 8:47 1.9 0 0.01 - - - - - - - - - -
10-Feb-09 2 7.6 3.1 4.5 A* 23.5 23.5 5.2 8:09 8:26 2.3 0 0 32.0 1 1.58 14 10 11 16 16 - 22

60+066.5 T 11-Feb-09 3 3.1 2.1 1 A* 7.4 7.4 7.4 19:00 19:13 3.1 0 0 - - - - - - - - - -
11-Feb-09 2 5.6 3.1 2.5 A* 13.3 13.3 5.3 18:37 18:51 2.0 0 0 31.5 4 1.64 16 9 16 12 10 - 20

60+068 P 06-Mar-09 4 2.02 1.42 0.6 A* 1.0 1.0 1.0 16:17 16:35 2.0 0 0.1 - - - - - - - - - -
08-Feb-09 3 3.6 2.6 1 A* 7.4 7.4 7.4 23:17 23:34 2.2 0 0 - - - - - - - - - -
08-Feb-09 2 8.1 3.6 4.5 A* 19.6 19.6 4.4 22:50 23:10 2.3 0 0 - - - - - - - - - -

60+069.5 T 11-Feb-09 3 3.8 2.8 1 A* 9.7 9.7 9.7 19:40 19:56 2.8 0 0 - - - - - - - - - -
11-Feb-09 2 6.3 3.8 2.5 A* 7.6 7.6 3.0 19:21 19:38 2.3 0 0 - - - - - - - - - -

60+071 S 06-Mar-09 4 2.12 1.52 0.6 A* 3.2 3.2 3.2 15:45 16:13 2.2 0 0 32.3 - 1.65 18 4 - 16 14 - 19
10-Feb-09 3 3.8 2.8 1 A* 4.3 4.3 4.3 9:29 9:42 2.3 0 0 - - - - - - - - - -
10-Feb-09 2 8.3 3.8 4.5 A* 29.9 29.9 6.6 8:54 9:27 2.3 0.1 0 - - - - - - - - - -

60+072.5 T 11-Feb-09 3 3.4 2.4 1 A* 4.7 4.7 4.7 20:19 20:32 3.0 0 0 32.0 3 1.65 12 10 15 14 11 - 22
11-Feb-09 2 5.9 3.4 2.5 A* 3.6 3.6 1.4 20:03 20:16 1.8 0 0 - - - - - - - - - -

60+074 P 07-Mar-09 4 2.02 1.42 0.6 A* 10.5 10.5 10.5 8:52 9:10 2.8 0.1 0.03 - - - - - - - - - -
08-Feb-09 3 3.5 2.5 1 A* 10.0 10.0 10.0 3:56 4:14 1.8 0 0 - - - - - - - - - -
08-Feb-09 2 6 3.5 2.5 A* 16.5 16.5 6.6 3:30 3:49 1.8 0 0 - - - - - - - - - -
08-Feb-09 1 13 6 7 A* 64.6 64.6 9.2 2:52 3:21 4.1 0 0 30.1 4 1.64 26 14 16 29 28 - 25

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+075.5 T 11-Feb-09 3 3.3 2.3 1 A* 8.9 8.9 8.9 21:28 21:44 2.9 0 0 - - - - - - - - - -
11-Feb-09 2 5.8 3.3 2.5 A* 4.2 4.2 1.7 21:12 21:23 2.0 0 0 - - - - - - - - - -

60+077 S 05-Mar-09 4 2.02 1.42 0.6 A* 2.1 2.1 2.1 14:21 14:39 1.9 0 0.02 - - - - - - - - - -
10-Feb-09 3 3.4 2.4 1 A* 10.6 10.6 10.6 10:15 10:31 2.2 0 0 - - - - - - - - - -
10-Feb-09 2 7.9 3.4 4.5 A* 23.6 23.6 5.2 9:50 10:10 2.3 0.1 0.01 - - - - - - - - - -

60+078.5 T 11-Feb-09 3 3.6 2.6 1 A* 5.3 5.3 5.3 2:18 2:32 3.0 0 0 - - - - - - - - - -
11-Feb-09 2 6.1 3.6 2.5 A* 9.8 9.8 3.9 1:59 2:15 2.0 0 0 32.2 4 1.64 15 8 17 10 11 - 20

60+080 P 05-Mar-09 4 2.25 1.65 0.6 A* 1.6 1.6 1.6 14:00 14:16 2.3 0 0.01 - - - - - - - - - -
08-Feb-09 3 3.6 2.6 1 A* 11.1 11.1 11.1 5:10 5:27 2.2 0 0 - - - - - - - - - -
08-Feb-09 2 8.1 3.6 4.5 A* 22.2 22.2 4.9 4:46 5:05 2.3 0 0.01 - - - - - - - - - -

60+081.5 T 11-Feb-09 3 3.9 2.9 1 A* 7.7 7.7 7.7 2:58 3:12 3.2 0 0 - - - - - - - - - -
11-Feb-09 2 6.4 3.9 2.5 A* 15.2 15.2 6.1 2:39 2:55 2.0 0 0 - - - - - - - - - -

60+083 S 05-Mar-09 4 2.19 1.59 0.6 A* 1.6 1.6 1.6 13:39 13:56 2.1 0 0 32.3 3 1.65 14 5 - 13 11 - 18
10-Feb-09 3 3.9 2.9 1 A* 9.1 9.1 9.1 13:59 14:17 2.0 0 0.01 - - - - - - - - - -
10-Feb-09 2 8.4 3.9 4.5 A* 30.5 30.5 6.8 13:27 13:46 2.3 0 0 30.0 - 1.63 20 17 0 16 15 - 24

60+084.5 T 11-Feb-09 3 3.9 2.9 1 A* 10.2 10.2 10.2 3:36 3:50 3.0 0 0 - - - - - - - - - -
11-Feb-09 2 6.4 3.9 2.5 A* 9.1 9.1 3.6 3:17 3:32 2.1 0 0 - - - - - - - - - -

60+086 P 05-Mar-09 4 2.47 1.87 0.6 A* 1.3 1.3 1.3 10:17 10:36 2.1 0 0.01 - - - - - - - - - -
09-Feb-09 3 3.9 2.9 1 A* 8.1 8.1 8.1 6:57 7:15 2.0 0 0 - - - - - - - - - -
09-Feb-09 2 6.4 3.9 2.5 A* 22.1 22.1 8.8 6:20 6:47 1.8 0.2 0.04 - - - - - - - - - -
09-Feb-09 1 13.4 6.4 7 A* 46.7 46.7 6.7 5:45 6:08 4.5 0.2 0.01 - - - - - - - - - -

60+087.5 T 11-Feb-09 3 4.2 3.2 1 A* 11.7 11.7 11.7 4:17 4:32 3.0 0 0 32.0 - 1.65 13 9 16 11 11 - 23
11-Feb-09 2 6.7 4.2 2.5 A* 12.9 12.9 5.2 3:57 4:13 2.0 0 0 - - - - - - - - - -

60+089 S 05-Mar-09 4 3.26 2.66 0.6 A* 0.8 0.8 0.8 9:57 10:13 1.9 0 0.01 - - - - - - - - - -
10-Feb-09 3 4.7 3.7 1 A* 9.5 9.5 9.5 15:00 15:16 2.1 0 0.01 - - - - - - - - - -
10-Feb-09 2 9.2 4.7 4.5 A* 20.9 20.9 4.6 14:39 14:57 2.6 0 0 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+090.5 T 11-Feb-09 3 5.1 4.1 1 A* 3.3 3.3 3.3 4:58 5:30 3.1 0 0 - - - - - - - - - - By-Pass
11-Feb-09 2 7.6 5.1 2.5 A* 18.5 18.5 7.4 4:39 4:53 2.0 0 0 - - - - - - - - - -

60+092 P 05-Mar-09 4 3.64 3.04 0.6 A* 2.0 2.0 2.0 8:05 8:23 2.1 0 0.01 - - - - - - - - - -
09-Feb-09 3 5.9 4.9 1 A* 9.5 9.5 9.5 8:15 8:30 2.1 0 0 - - - - - - - - - -
09-Feb-09 2 10.4 5.9 4.5 A* 25.6 25.6 5.7 7:51 8:10 2.2 0 0 32.0 4 1.62 20 12 15 11 11 - 21

60+093.5 T 12-Feb-09 3 5.4 4.4 1 A* 6.5 6.5 6.5 7:59 8:12 2.0 0 0 - - - - - - - - - -
12-Feb-09 2 7.9 5.4 2.5 A* 13.0 13.0 5.2 7:39 7:55 2.5 0.2 0.04 30.0 1 1.52 16 14 14 16 16 - 22

60+095 S 05-Mar-09 4 4.33 3.73 0.6 A* 3.3 3.3 3.3 7:39 8:02 2.0 0 0.01 - - - - - - - - - -
10-Feb-09 3 5.9 4.9 1 A* 6.7 6.7 6.7 15:52 16:06 2.2 0 0 - - - - - - - - - -
10-Feb-09 2 10.4 5.9 4.5 A* 17.4 17.4 3.9 15:26 15:44 2.5 0 0 - - - - - - - - - -

60+096.5 T 12-Feb-09 3 6 5 1 A* 7.0 7.0 7.0 8:45 9:05 2.5 0 0 - - - - - - - - - -
12-Feb-09 2 8.5 6 2.5 A* 13.6 13.6 5.4 8:23 8:39 2.1 0 0 - - - - - - - - - -

60+098 P 05-Mar-09 4 4.48 3.88 0.6 A* 6.3 6.3 6.3 7:09 7:35 2.2 0 0.01 - - - - - - - - - -
09-Feb-09 3 5.6 4.6 1 A* 1.7 1.7 1.7 15:35 15:48 2.1 0 0 - - - - - - - - - -
09-Feb-09 2 8.1 5.6 2.5 A* 81.5 81.5 32.6 14:53 15:30 2.0 0 0 - - - - - - - - - - By-Pass
09-Feb-09 1 15.1 8.1 7 A* 49.1 49.1 7.0 14:20 14:44 4.2 0 0 - - - - - - - - - -

60+099.5 T 12-Feb-09 3 4.8 3.8 1 A* 9.7 9.7 9.7 9:30 9:45 2.1 0.02 0.04 - - - - - - - - - -
12-Feb-09 2 7.3 4.8 2.5 A* 10.9 10.9 4.4 9:12 9:26 2.3 0 0 - - - - - - - - - -

60+101 S 05-Mar-09 4 3.72 3.12 0.6 A* 41.4 41.4 41.4 6:09 6:59 2.8 0 0 - - - - - - - - - -
10-Feb-09 3 5.5 4.5 1 A* 10.0 10.0 10.0 18:52 19:07 2.1 0 0 - - - - - - - - - -
10-Feb-09 2 10 5.5 4.5 A* 21.2 21.2 4.7 17:47 18:05 2.3 0 0 31.0 1 1.64 17 13 16 14 14 - 24

60+102.5 T 12-Feb-09 3 6.5 5.5 1 A* 600.0 600.0 600.0 10:20 12:25 0.0 10.5 inf 31.0 1 1.58 10 12 - 14 16 - 20 Max Volume
12-Feb-09 2 9 6.5 2.5 A* 1.9 1.9 0.8 9:57 10:18 2.2 0 0 - - - - - - - - - -

60+104 P 04-Mar-09 4 4.28 3.68 0.6 A* 37.7 37.7 37.7 5:35 5:55 2.6 0.1 0.03 33.2 - 1.64 5 10 17 14 15 - 21
09 Feb 09 3 5 7 4 7 1 A* 1 6 1 6 1 6 13:50 14:05 2 0 0 009-Feb-09 3 5.7 4.7 1 A* 1.6 1.6 1.6 13:50 14:05 2.0 0 0 - - - - - - - - - -
09-Feb-09 2 10.2 5.7 4.5 A* 1.1 1.1 0.2 13:14 13:35 2.1 0 0 33.0 5 1.65 22 14 17 12 12 - 25

60+105.5 T 12-Feb-09 3 6.2 5.2 1 A* 1.8 1.8 1.8 14:52 15:06 2.1 0 0 - - - - - - - - - -
12-Feb-09 2 8.7 6.2 2.5 A* 1.5 1.5 0.6 14:37 14:49 2.4 0 0 30.0 3 1.58 10 13 12 15 16 - 21

60+107 S 10-Feb-09 3 6 5 1 A* 1.7 1.7 1.7 19:38 19:50 3.1 0 0 32.0 2 1.65 17 14 17 14 15 - 23
10-Feb-09 2 10.5 6 4.5 A* 3.5 3.5 0.8 19:19 19:30 2.1 0 0 - - - - - - - - - -

60+108.5 T 12-Feb-09 3 6.6 5.6 1 A* 17.9 17.9 17.9 15:35 15:56 2.0 0 0.01 - - - - - - - - - -
12-Feb-09 2 9.1 6.6 2.5 A* 7.4 7.4 3.0 15:15 15:30 2.3 0.1 0.03 - - - - - - - - - -

60+110 P 04-Mar-09 4 5.24 4.64 0.6 A* 418.0 418.0 418.0 19:12 20:20 2.4 0 0 30.2 4 1.62 -5 10 16 14 13 - 19
09-Feb-09 3 5.6 4.6 1 A* 1.4 1.4 1.4 10:19 10:31 1.9 0 0.01 - - - - - - - - - -
09-Feb-09 2 8.1 5.6 2.5 A* 2.4 2.4 1.0 10:01 10:14 1.8 0 0 - - - - - - - - - -
09-Feb-09 1 15.1 8.1 7 A* 80.0 80.0 11.4 9:07 9:55 4.4 0 0 - - - - - - - - - -

60+111.5 T 18-Mar-09 4 4.91 4.31 0.6 MF 2.2 2.2 2.2 21:20 21:31 1.3 0 0.01 - - - - - - - - - -
12-Feb-09 3 6.3 5.3 1 A* 391.6 391.6 391.6 16:27 20:01 2.1 0 0 - - - - - - - - - -
12-Feb-09 2 8.8 6.3 2.5 A* 4.7 4.7 1.9 16:08 16:22 3.1 0 0 - - - - - - - - - -

60+113 S 04-Mar-09 4 5.09 4.49 0.6 A* 604.9 604.9 604.9 17:11 18:17 1.6 11.6 12.43 - - - - - - - - - - Max Volume
01-Feb-09 3 6.7 5.7 1 A 4.3 4.3 4.3 1:31 1:45 2.9 0 0.01 - - - - - - - - - -
02-Feb-09 3 7.5 6.5 1 A 3.5 3.5 3.5 4:37 4:51 3.0 0 0.01 - - - - - - - - - -
01-Feb-09 2 9.2 6.7 2.5 A 6.5 6.5 2.6 1:13 1:27 2.9 0 0 - - - - - - - - - -
02-Feb-09 2 12 7.5 4.5 A 4.2 4.2 0.9 4:10 4:23 3.3 0.3 0.02 33.0 4 1.63 15 13 17 24 - - 24
01-Feb-09 1 16.2 9.2 7 A 56.5 56.5 8.1 0:38 1:04 5.1 0.7 0.02 31.8 4 1.62 13 9 25 15 - - 25

60+114.5 T 18-Mar-09 4 5.8 5.2 0.6 MF 6.7 6.7 6.7 20:58 21:11 1.4 0.1 0.09 - - - - - - - - - -
03-Feb-09 3 7.5 6.5 1 A 9.0 9.0 9.0 5:59 6:20 3.0 0 0.01 - - - - - - - - - -
02-Feb-09 2 12 7.5 4.5 A 27.3 27.3 6.1 5:33 5:51 3.4 2.9 0.19 - - - - - - - - - -

60+116 P 04-Mar-09 4 6.13 5.53 0.6 A* 1.2 1.2 1.2 16:40 17:05 2.3 0 0.01 31.7 2 1.66 21 18 18 12 14 - 24
01-Feb-09 3 8.2 7.2 1 A 1.1 1.1 1.1 8:20 8:31 3.1 0 0 - - - - - - - - - -
01-Feb-09 2 10.7 8.2 2.5 A 1.1 1.1 0.4 8:00 8:12 3.0 0 0 - - - - - - - - - -
01-Feb-09 1 17.7 10.7 7 A 115.7 115.7 16.5 7:27 7:45 4.9 0.1 0 31.0 2 1.63 -10 17 10 6 - - 18
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity
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Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To
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Start End Pozzutec Bentonite MixWater Ambient Glenium

60+117.5 T 18-Mar-09 4 6.74 6.14 0.6 MF 1.7 1.7 1.7 20:38 20:49 1.5 0 0.05 - - - - - - - - - -
03-Feb-09 3 8.2 7.2 1 A 36.1 36.1 36.1 8:10 8:40 2.9 0 0 - - - - - - - - - -
03-Feb-09 2 12.7 8.2 4.5 A 23.2 23.2 5.2 7:35 7:55 3.1 0 0 33.5 4 1.61 17 9 13 15 - - 20

60+119 S 04-Mar-09 4 7.12 6.52 0.6 A* 6.0 6.0 6.0 16:12 16:32 2.3 0 0 - - - - - - - - - -
01-Feb-09 3 8.2 7.2 1 A 400.0 - - 2:58 3:42 - - - - - - - - - - - - -
01-Feb-09 3 8.2 7.2 1 B 205.3 605.3 605.3 3:42 4:01 1.2 9.3 7.7 37.2 1 1.61 14 8 19 7 - - 19 Max Volume
01-Feb-09 2 10.7 8.2 2.5 A 4.4 4.4 1.8 2:38 2:52 2.6 0 0 - - - - - - - - - -
01-Feb-09 1 17.7 10.7 7 A 59.5 59.5 8.5 2:07 2:31 5.0 0 0 - - - - - - - - - -

60+120.5 T 18-Mar-09 4 6.95 6.35 0.6 MF 1.9 1.9 1.9 20:12 20:23 1.4 0 0 - - - - - - - - - -
03-Feb-09 3 8.3 7.3 1 A 602.0 602.0 602.0 14:58 16:05 1.4 10.3 7.51 - - - - - - - - - - Max Volume
03-Feb-09 2 12.8 8.3 4.5 A 394.3 394.3 87.6 8:48 14:15 1.6 12 1.5 - - - - - - - - - - By-Pass

60+122 P 12-Dec-08 1, 2, 3 17.5 7.5 10 A 395.9 - - 8:26 9:30 2.9 6.6 4.31 - - - - - - - - - -
12-Dec-08 1, 2, 3 17.5 7.5 10 B 119.0 514.9 51.5 9:30 10:00 2.8 0 0 34.0 4 1.65 - - - - - - -

60+123.5 T 18-Mar-09 4 7.38 6.78 0.6 MF 4.8 4.8 4.8 19:50 20:02 1.3 0 0.01 32.9  1.46 24 7 25 - - - 15
03-Feb-09 3 8.8 7.8 1 A 0.6 0.6 0.6 16:58 17:26 2.9 0 0 33.0 4 1.66 13 10 13 17 - - 18
03-Feb-09 2 13.3 8.8 4.5 A 20.4 20.4 4.5 16:25 16:44 3.0 0 0 - - - - - - - - - -

60+125 S 14-Feb-09 4 7.45 6.55 0.9 A 600.7 600.7 600.7 16:09 15:27 1.6 10.5 3.27 32.0 4 1.64 11 12 14 14 - - 22 Max Volume
02-Feb-09 3 8.8 7.8 1 A 602.0 602.0 602.0 6:43 7:49 0.9 9.1 10.2 - - - - - - - - - - Max Volume
02-Feb-09 2 11.3 8.8 2.5 A 133.0 133.0 53.2 6:10 6:38 0.1 9 20.4 31.7 1 ` 12 9 18 16 - - 19 By-Pass
01-Feb-09 1 18.3 11.3 7 A 36.9 36.9 5.3 4:54 5:15 5.0 0 0 31.7 - 1.63 12 9 18 16 - - 19

60+126.5 T 06-Mar-09 4 7.43 6.83 0.6 MF 421.1 421.1 421.1 17:46 18:38 1.6 9.5 10.22 31.8 1 1.43 20 3 24 - - - 11 Max Volume
03-Feb-09 3 9 8 1 A 1019.0 1019.0 1019.0 17:47 19:50 1.4 9.6 6.85 - - - - - - - - - - Max Volume
03-Feb-09 2 13.5 9 4.5 A 14.2 14.2 3.2 17:26 17:40 3.3 0 0 - - - - - - - - - -

60+128 P 14-Feb-09 4 7.73 6.83 0.9 A 600.3 600.3 600.3 17:45 19:07 1.4 10.2 4.9 - - - - - - - - - - Max Volume
23-Jan-09 3 8.9 7.9 1 A 9.4 9.4 9.4 16:37 16:50 2.9 0 0 34.0 - - - - - - - - 24
23-Jan-09 2 11.4 8.9 2.5 A 23.4 23.4 9.4 16:05 16:30 2.9 0 0 - - - - - - - - - -
23 Jan 09 1 18 4 11 4 7 A 28 2 28 2 4 0 15:34 15:52 5 1 0 0

Rods broke downhole while 
drilling. Packers could not go 

past 8.5 meters. 

23-Jan-09 1 18.4 11.4 7 A 28.2 28.2 4.0 15:34 15:52 5.1 0 0 - - - - - - - - - -

60+129.5 T 06-Mar-09 4 7.25 6.65 0.6 MF 420.5 420.5 420.5 18:57 20:04 1.5 9.3 10.16 - - - - - - - - - - By-Pass. Max Volume
03-Feb-09 3 8.8 7.8 1 A 600.5 600.5 600.5 20:41 21:46 1.5 10 6.67 - - - - - - - - - - Max Volume
03-Feb-09 2 13.3 8.8 4.5 A 7.0 7.0 1.6 20:21 20:32 3.8 0.22 0.01 32.5 3 1.62 15 14 15 14 - - 14

60+131 S 14-Feb-09 4 7.58 6.68 0.9 A 601.8 601.8 601.8 19:26 20:30 1.6 10.4 4.32 32.0 3 1.62 11 7 19 8 - - 21 Max Volume
02-Feb-09 3 8.7 7.7 1 A 601.1 601.1 601.1 9:44 10:49 1.0 10.8 11.29 31.0 3 1.64 15 21 16 9 - - 23 Max Volume
02-Feb-09 2 11.2 8.7 2.5 A 10.0 10.0 4.0 9:15 9:34 3.0 0 0 - - - - - - - - - -
02-Feb-09 1 18.2 11.2 7 A 15.5 15.5 2.2 8:50 9:06 4.9 0.2 0 - - - - - - - - - -

60+132.5 T 06-Mar-09 4 6.44 5.84 0.6 MF 420.2 420.2 420.2 20:23 21:20 1.6 8.3 8.81 32.2 4 1.42 16 5 14 - - - 14 Max Volume
01-Feb-09 3 8.5 7.5 1 A 600.6 600.6 600.6 10:10 11:01 1.0 1.01 15.35 - - - - - - - - - - Max Volume
01-Feb-09 2 13 8.5 4.5 A 8.4 8.4 1.9 9:10 9:21 3.3 0.4 0.03 - - - - - - - - - -

60+134 P 14-Feb-09 4 7.35 6.45 0.9 A 600.9 600.9 600.9 20:42 21:47 1.6 10 4.18 - - - - - - - - - - Max Volume
13-Dec-08 3 9.3 8.3 1 A 401.2 - - 16:11 16:58 - 10.1 inf 31.0 - 1.66 - - - - - - -
13-Dec-08 3 9.3 8.3 1 B 238.1 639.3 639.3 16:58 17:23 0.3 10.1 18 36.0 - 1.66 - - - - - - -
13-Dec-08 2 11.8 9.3 2.5 A 214.0 214.0 85.6 15:02 16:00 2.4 0.5 0.08 31.0 10 1.62 - - - - - - -
12-Dec-08 1 18.8 11.8 7 A 1.2 1.2 0.2 7:42 7:54 5.0 0 0 31.0 7 1.62 - - - - - - -

60+135.5 T 06-Mar-09 4 7.35 6.75 0.6 MF 357.3 357.3 357.3 21:36 0:00 1.4 0 0.01 32.0 3 1.43 14 6 15 - - - 16
01-Feb-09 3 8.7 7.7 1 A 28.5 28.5 28.5 13:37 14:10 2.8 0 0 - - - - - - - - - -
01-Feb-09 2 13.2 8.7 4.5 A 9.9 9.9 2.2 13:18 13:30 3.6 0.6 0.04 30.0 7 1.64 9 16 20 26 - - 25

60+137 S 14-Feb-09 4 7.71 6.81 0.9 A 600.4 600.4 600.4 22:01 23:07 1.8 10.5 3.91 - - - - - - - - - - Max Volume
23-Jan-09 3 9.1 8.1 1 A 418.0 418.0 418.0 17:57 20:21 2.7 0 0 - - - - - - - - - -
23-Jan-09 2 11.6 9.1 2.5 A 56.3 56.3 22.5 17:24 17:51 2.8 0.4 0.06 - - - - - - - - - -
23-Jan-09 1 18.6 11.6 7 A 3.0 3.0 0.4 17:05 17:17 5.2 0 0 31.0 - 1.66 12 7 14 - - - 21

60+138.5 T 06-Mar-09 4 7.33 6.73 0.6 MF 47.9 47.9 47.9 2:18 3:05 1.7 0 0 32.5 1 1.43 16 8 14 - - - 16
01-Feb-09 3 8.8 7.8 1 A 14.3 14.3 14.3 15:10 15:34 3.0 0.3 0.09 - - - - - - - - - -
01-Feb-09 2 13.3 8.8 4.5 A 136.7 136.7 30.4 14:25 15:05 3.3 0.7 0.05 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+140 P 14-Feb-09 4 7.89 6.99 0.9 A 600.3 600.3 600.3 2:17 3:22 1.7 8.1 3.17 32.0 4 1.63 12 6 18 8 - - 20 Max Volume
18-Dec-08 3 9.2 8.2 1 A 404.9 - - 10:39 11:15 - 14.5 inf 33.0 - 1.63 10 9 16 19 - - 15
18-Dec-08 3 9.2 8.2 1 B 204.3 609.2 609.2 11:15 11:28 0.2 15.3 99.2 35.0 - 1.64 10 13 17 - - - 16 Max Volume
18-Dec-08 2 11.7 9.2 2.5 A 407.0 - - 9:18 10:06 - 15.6 inf - - - - - - - - - -
18-Dec-08 2 11.7 9.2 2.5 B 344.5 751.5 300.6 10:06 10:28 0.0 13.9 inf 36.0 6 1.64 8 12 16 - - - 16 Max Volume
18-Dec-08 1 18.7 11.7 7 A 3.4 3.4 0.5 8:49 9:00 4.3 0 0 31.0 6 1.65 18 16 18 20 - - 22

60+141.5 T 06-Mar-09 4 8.17 7.57 0.6 MF 5.8 5.8 5.8 4:04 4:20 1.4 0 0.01 - - - - - - - - - -
01-Feb-09 3 9.6 8.6 1 A 18.7 18.7 18.7 16:20 16:45 2.7 0.1 0.5 - - - - - - - - - -
01-Feb-09 2 14.1 9.6 4.5 A 131.4 131.4 29.2 15:55 16:15 0.0 15 inf 32.0 - 1.65 0 11 16 16 - - 22 By-pass

60+143 S 14-Feb-09 4 8.37 7.47 0.9 A 600.3 600.3 600.3 3:45 4:46 1.9 10.1 3.54 - - - - - - - - - - Max Volume
18-Dec-08 3 9.7 8.7 1 A 387.5 - - 14:31 15:15 0.2 11.2 50.73 33.0 - 1.65 - - - - - - -
18-Dec-08 3 9.7 8.7 1 B 217.9 605.4 605.4 15:15 15:30 0.2 14.1 62.96 36.0 - 1.64 -9 11 15 - - - 14 Max Volume
18-Dec-08 2 12.2 9.7 2.5 A 7.6 7.6 3.0 14:09 14:21 3.0 0.4 0.05 - - - - - - - - - -
18-Dec-08 1 19.2 12.2 7 A 7.7 7.7 1.1 13:44 13:54 4.3 0.3 0.02 32.0 - 1.65 19 11 17 17 - - 18

60+144.5 T 06-Mar-09 4 8.72 8.12 0.6 MF 60.3 60.3 60.3 4:38 5:31 1.9 0.1 0.1 33.0 1 1.43 14 9 11 - - - 9
23-Jan-09 3 9.8 8.8 1 A 16.6 16.6 16.6 6:05 6:37 2.9 0.3 0.09 - - - - - - - - - -
23-Jan-09 2 14.3 9.8 4.5 A 53.5 53.5 11.9 5:29 5:57 3.5 1 0.07 - - - - - - - - - -

60+146 P 11-Dec-08 3 11 10 1 A 400.0 - - 14:28 15:20 - - - 33.0 - 1.64 - - - - - - -
11-Dec-08 3 11 10 1 B 207.4 607.4 607.4 15:20 15:34 1.5 11.3 7.01 35.0 - 1.66 - - - - - - -
11-Dec-08 2 13.5 11 2.5 A 400.0 - - 12:00 12:50 - - - 31.0 - 1.64 - - - - - - -
11-Dec-08 2 13.5 11 2.5 B 296.7 696.7 278.7 12:50 14:08 2.8 0.7 0.1 35.0 3 1.65 - - - - - - -
11-Dec-08 1 20.5 13.5 7 A 309.0 309.0 44.1 11:05 11:50 5.2 0.8 0.03 30.0 - 1.65 - - - - - - -

60+147.5 T 07-Mar-09 4 9.21 8.61 0.6 MF 30.7 30.7 30.7 6:04 6:37 1.5 0.2 0.09 - - - - - - - - - -
23-Jan-09 3 10.7 9.7 1 A 601.0 601.0 601.0 3:56 5:06 2.8 11.2 4.03 - - - - - - - - - - Max Volume
23-Jan-09 2 13.2 10.7 2.5 A 78.9 78.9 31.6 2:44 3:50 2.8 0.3 0.04 - - - - - - - - - -
23-Jan-09 1 20.2 13.2 7 A 27.4 27.4 3.9 2:20 2:38 5.2 0.6 0.02 - - - - - - - - - -

60+149 S 15-Feb-09 4 9.13 8.23 0.9 A 114.0 114.0 114.0 16:41 17:15 2.6 0.1 0.03 31.0 4 1.60 12 14 19 16 - - 22
19 Dec 08 3 10 5 9 5 1 A 409 8 8:17 8:59 1 3 13 1 19 73 33 0 1 6419-Dec-08 3 10.5 9.5 1 A 409.8 - - 8:17 8:59 1.3 13.1 19.73 33.0 - 1.64 - - - - - - -
19-Dec-08 3 10.5 9.5 1 B 199.3 609.1 609.1 8:59 9:18 1.4 10.6 14.08 37.0 9 1.64 1 11 19 - - - 17 Max Volume
19-Dec-08 2 13 10.5 2.5 A 18.8 18.8 7.5 7:51 8:09 2.7 0.4 0.06 - - - - - - - - - -
19-Dec-08 1 20 13 7 A 61.8 61.8 8.8 7:20 7:42 5.0 0.7 0.02 30.0 10 1.65 -1 13 22 - - - 22

60+150.5 T 07-Mar-09 4 9.03 8.43 0.6 MF 5.2 5.2 5.2 7:06 7:28 1.3 0 0.01 - - - - - - - - - -
24-Jan-09 3 10.6 9.6 1 A 601.3 601.3 601.3 7:36 8:44 1.8 10.5 5.73 - - - - - - - - - - Max Volume
24-Jan-09 2 15.1 10.6 4.5 A 51.9 51.9 11.5 7:05 7:30 3.3 0.4 0.03 - - - - - - - - - -

60+152 P 13-Feb-09 4 9.13 8.23 0.9 A 243.2 243.2 243.2 13:20 14:23 0.2 10 25 - - - - - - - - - -
12-Feb-09 4 9.13 8.23 0.9 A 362.7 362.7 362.7 0:10 1:00 0.8 10 12 32.0 - 1.62 2 5 18 6 - - 18 Communicate to 60+155.
17-Dec-08 3 10.9 9.9 1 A 379.5 - - 15:52 16:37 3.1 8.3 5.57 31.0 - 1.66 18 11 16 - - - 16
17-Dec-08 3 10.9 9.9 1 B 53.0 432.5 432.5 16:37 17:32 2.8 0 0.01 34.0 - 1.63 7 15 17 - - - 20
17-Dec-08 2 13.4 10.9 2.5 A 17.7 17.7 7.1 15:28 15:44 2.9 0.2 0.03 - - - - - - - - - -
17-Dec-08 1 20.4 13.4 7 A 12.0 12.0 1.7 15:03 15:15 4.7 0.4 0.01 - - - - - - - - - -

60+153.5 T 07-Mar-09 4 8.88 8.28 0.6 A 1.4 1.4 1.4 16:38 17:15 1.1 0 0.2 33.0 - 1.67 12 5 17 14 - - 20
24-Jan-09 3 10.7 9.7 1 A 600.6 600.6 600.6 9:31 10:39 2.2 10.2 4.63 - - - - - - - - - - Max Volume
24-Jan-09 2 15.2 10.7 4.5 A 49.0 49.0 10.9 8:58 9:21 3.5 1 0.06 - - - - - - - - - -

60+155 S 13-Feb-09 4 9.08 8.18 0.9 A 424.0 424.0 424.0 14:30 15:25 0.5 9.5 20.76 31.0 3 1.60 14 12 12 16 - - 20 Communicate to 60+158
19-Dec-08 3 10.9 9.9 1 A 0.7 0.7 0.7 13:25 13:35 2.5 0 0.02 31.0 - 1.65 - - - - - - -
19-Dec-08 2 13.4 10.9 2.5 A 157.0 157.0 62.8 10:30 11:20 2.7 0.4 0.06 - - - -4 9 16 - - - 17
19-Dec-08 1 20.4 13.4 7 A 78.9 78.9 11.3 9:58 10:20 4.2 0.7 0.03 32.0 - 1.63 -2 9 16 - - - 14

60+156.5 T 07-Mar-09 4 8.85 8.25 0.6 A 533.7 533.7 533.7 13:55 16:11 1.3 0.4 0.57 31.5 3 1.63 16 7 17 13 - - 20
24-Jan-09 3 10.4 9.4 1 A 19.5 19.5 19.5 18:09 18:32 2.8 0 0 - - - - - - - - - -
24-Jan-09 2 14.9 10.4 4.5 A 52.8 52.8 11.7 17:37 18:02 3.5 0.9 0.06 30.8 - 1.60 -13 9 14 22 - - -

60+158 P 13-Feb-09 4 8.95 8.05 0.9 A 600.5 600.5 600.5 16:03 17:24 1.1 9.6 9.02 - - - - - - - - - - Communicate to 60+155.
11-Dec-08 3 10.9 9.9 1 A 401.0 - - 9:39 10:30 - - - 29.0 - 1.64 - - - - - - -
11-Dec-08 3 10.9 9.9 1 B 201.5 602.5 602.5 10:30 10:46 0.8 10.5 13.2 33.0 - 1.63 - - - - - - -
11-Dec-08 2 13.4 10.9 2.5 A 64.8 64.8 25.9 9:03 9:31 2.7 0.5 0.09 - - - - - - - - - -
11-Dec-08 1 20.4 13.4 7 A 44.0 44.0 6.3 8:33 8:51 4.8 0.6 0.02 30.0 11 1.65 - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+159.5 T 07-Mar-09 4 8.85 8.25 0.6 A 114.1 114.1 114.1 9:50 10:49 1.4 0 0.01 32.3 2 1.64 17 7 16 13 - - 20
24-Jan-09 3 10.3 9.3 1 A 124.4 124.4 124.4 20:04 20:42 3.1 0.2 0.06 - - - - - - - - - -
24-Jan-09 2 14.8 10.3 4.5 A 136.2 136.2 30.3 19:14 19:54 3.0 0.3 0.02 - - - - - - - - - -

60+161 S 13-Feb-09 4 9.33 8.43 0.9 A 200.4 200.4 200.4 2:40 3:15 1.0 2.4 1.66 - - - - - - - - - - Communicate to 60+164
19-Dec-08 3 10.8 9.8 1 A 61.4 61.4 61.4 17:35 18:30 3.1 0 0 32.0 - 1.65 -9 9 19 16 - - 19
19-Dec-08 2 13.3 10.8 2.5 A 357.0 - - 14:40 15:46 2.6 4.8 0.75 34.0 - 1.64 3 15 16 17 - - 13
19-Dec-08 2 13.3 10.8 2.5 B 270.4 627.4 251.0 15:46 17:19 2.9 0 0 38.0 - 1.65 7 8 14 - - - 14
19-Dec-08 1 20.3 13.3 7 A 226.5 226.5 32.4 13:52 14:32 5.1 3 0.09 33.0 - 1.64 - - - - - - -

60+162.5 T 24-Jan-09 3 10.5 9.5 1 A 602.5 602.5 602.5 22:35 0:03 0.6 5 7.85 42.0 4 1.58 -32 9 15 15 - - 15 Max Volume
24-Jan-09 2 13 10.5 2.5 A 11.8 11.8 4.7 21:37 21:56 2.3 0.5 0.08 - - - - - - - - - -
24-Jan-09 1 20 13 7 A 14.6 14.6 2.1 21:14 21:26 5.1 0.8 0.02 - - - - - - - - - -

60+164 P 12-Feb-09 4 9.08 8.18 0.9 A 336.3 - - 1:30 2:30 0.6 10 12.3 - - - - - - - - - - Communicate to 60+161
13-Feb-09 4 9.08 8.18 0.9 A 601.8 601.8 601.8   0:59 2:02 1.1 9.9 6.17 32.0 3 1.62 21 10 17 29 - - 22
17-Dec-08 3 10.5 9.5 1 A 247.0 247.0 247.0 13:57 14:50 2.9 0 0 29.0 - 1.67 12 13 21 - - - 21
17-Dec-08 2 13 10.5 2.5 A 340.7 340.7 136.3 11:02 12:35 3.0 0.8 0.09 31.0 - 1.62 - - - - - - -
17-Dec-08 1 20 13 7 A 122.5 122.5 17.5 10:23 10:54 4.8 2 0.06 31.0 6 1.64 19 17 15 - - - 19

60+165.5 T 08-Mar-09 4 8.95 8.35 0.6 A 11.2 - 8:13 8:45 0.1 0 0.12 32.0 6 1.63 16 6 24 11 - - 18
08-Mar-09 4 8.95 8.35 0.6 MF 1.9 13.1 13.1 10:52 11:10 1.5 0 0.02 32.0 3 1.42 4 6 24 - - - 16
24-Jan-09 3 10.8 9.8 1 A 600.5 600.5 600.5 0:41 1:52 2.9 7 2.45 - - - - - - - - - - Max Volume
24-Jan-09 2 15.3 10.8 4.5 A 6.3 6.3 1.4 0:22 0:35 3.0 0.2 0.02 32.9 7 1.62 15 9 16 14 - - 16

60+167 S 13-Feb-09 4 9.82 8.92 0.9 A 216.5 216.5 216.5 5:43 6:08 0.9 6.3 5.57 32.7 - 1.63 16 11 18 17 - - 22 Communicate to 60+161
20-Dec-08 3 11.1 10.1 1 A 13.7 13.7 13.7 9:15 10:00 3.0 0.1 0.08 33.0 - 1.65 - - - - - - -
20-Dec-08 2 13.6 11.1 2.5 A 43.0 43.0 17.2 8:41 9:09 2.9 0.3 0.05 - - - - - - - - - -
20-Dec-08 1 20.6 13.6 7 A 41.8 41.8 6.0 8:14 8:32 5.0 1 0.04 32.0 - 1.64 25 12 19 12 - - 21

60+168.5 T 07-Mar-09 4 9.23 8.63 0.6 MF 47.4 47.4 47.4 13:50 14:22 1.2 0.3 0.26 33.0 1 1.40 17 11 13 - - - 14
24-Jan-09 3 10.9 9.9 1 A 15.1 15.1 15.1 4:38 5:05 3.1 0 0 - - - - - - - - - -
24-Jan-09 2 13.4 10.9 2.5 A 22.7 22.7 9.1 4:02 4:31 2.8 0.7 0.09 32.8 3 1.64 12 10 19 15 - - 18

60+170 P 15-Feb-09 4 9.36 8.46 0.9 A 12.9 12.9 12.9 20:20 20:36 2.7 0 0 33.0 3 1.63 35 10 17 27 - - 23
10-Dec-08 3 11 10 1 A 58.6 58.6 58.6 17:34 18:06 3.0 0 0.03 - - - - - - - - - -
10-Dec-08 2 13.5 11 2.5 A 113.4 113.4 45.4 16:56 17:27 2.7 0 0 29.0 - 1.59 - - - - - - -
10-Dec-08 1 20.5 13.5 7 A 271.1 271.1 38.7 16:01 16:50 5.0 1.9 0.05 30.5 8 1.60 - - - - - - -

60+171.5 T 07-Mar-09 4 9.08 8.48 0.6 MF 204.0 204.0 204.0 14:37 15:35 1.3 0.6 0.7 - - - - - - - - - -
24-Jan-09 3 10.6 9.6 1 A 14.3 14.3 14.3 5:39 6:00 3.0 0.1 0.03 - - - - - - - - - -
24-Jan-09 2 13.1 10.6 2.5 A 3.9 3.9 1.6 5:20 5:33 2.9 0.2 0.03 - - - - - - - - - -

60+173 S 15-Feb-09 4 9.13 8.23 0.9 A 10.8 10.8 10.8 8:50 9:30 3.4 0 0 33.0 2 1.59 16 11 22 14 - - 20
20-Dec-08 3 10.6 9.6 1 A 10.4 10.4 10.4 13:21 13:54 3.0 0 0.01 - - - - - - - - - -
20-Dec-08 2 13.1 10.6 2.5 A 69.2 69.2 27.7 10:39 11:20 2.7 0.6 0.1 - - - - - - - - - -
20-Dec-08 1 20.1 13.1 7 A 16.0 16.0 2.3 10:16 10:27 5.3 0.5 0.01 33.0 - 1.67 26 18 17 19 - - 20

60+174.5 T 07-Mar-09 4 8.88 8.28 0.6 MF 4.8 4.8 4.8 16:00 16:10 1.2 0.3 0.4 32.0 1 1.42 - - - - - - -
25-Jan-09 3 10.2 9.2 1 A 603.1 603.1 603.1 7:12 8:19 1.0 10 8.73 33.3 5 1.65 0 13 15 12 - - 18 Max Volume
25-Jan-09 2 14.7 10.2 4.5 A 55.6 55.6 12.4 6:37 7:04 3.2 0.3 0.02 - - - - - - - - - -

60+176 P 15-Feb-09 4 9 8.1 0.9 A 10.0 10.0 10.0 9:32 9:56 2.7 0.6 0.07 - - - - - - - - - -
17-Dec-08 3 10.4 9.4 1 A 221.3 221.3 221.3 7:40 8:45 3.4 0 0 - - - - - - - - - -
17-Dec-08 2 12.9 10.4 2.5 A 2.1 2.1 0.8 7:20 7:33 2.8 0 0 32.0 - 1.60 7 10 17 - - - 21
16-Dec-08 1 19.9 12.9 7 A 260.8 260.8 37.3 16:54 17:36 5.2 0.24 0.01 32.0 4 1.60 - - - - - - -

60+177.5 T 07-Mar-09 4 9.31 8.71 0.6 MF 41.2 41.2 41.2 16:30 17:01 1.2 0.5 0.63 - - - - - - - - - -
25-Jan-09 3 10.6 9.6 1 A 136.8 136.8 136.8 9:02 10:13 2.9 0.2 0.05 32.3 - 1.64 1 16 15 - - - 19
25-Jan-09 2 15.1 10.6 4.5 A 53.1 53.1 11.8 8:30 8:56 3.4 0.6 0.04 - - - - - - - - - -

60+179 S 15-Feb-09 4 9.26 8.36 0.9 A 14.4 14.4 14.4 21:31 21:47 2.6 0 0 - - - - - - - - - -
20-Dec-08 3 10.6 9.6 1 A 70.9 70.9 70.9 14:56 15:40 2.9 0.1 0.08 31.0 - 1.67 22 23 19 - - - 23
20-Dec-08 2 13.1 10.6 2.5 A 7.9 7.9 3.2 14:37 14:48 3.0 0.5 0.06 - - - - - - - - - -
20-Dec-08 1 20.1 13.1 7 A 43.0 43.0 6.1 14:10 14:27 4.9 0.9 0.03 31.0 - 1.65 - - - - - - -

60+180.5 T 07-Mar-09 4 8.93 8.33 0.6 MF 503.8 503.8 503.8 9:25 11:04 1.5 0.5 0.42 31.2 1 1.43 12 9 11 - - - 12
25-Jan-09 3 10.5 9.5 1 A 12.4 12.4 12.4 2:57 3:30 2.9 0.2 0.08 - - - - - - - - - -
25-Jan-09 2 15 10.5 4.5 A 15.0 15.0 3.3 2:33 2:49 2.9 0.4 0.03 32.1 8 1.63 21 12 24 18 - - 27
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SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix
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Start End Pozzutec Bentonite MixWater Ambient Glenium

60+182 P 10-Dec-08 3 10.7 9.7 1 A 595.3 595.3 595.3 12:20 13:35 2.5 8.3 5 31.0 - 1.65 - - - - - - -
10-Dec-08 2 13.2 10.7 2.5 A 242.2 242.2 96.9 11:08 12:13 2.7 0 0 31.0 - 1.62 - - - - - - -
10-Dec-08 1 20.2 13.2 7 A 70.2 70.2 10.0 10:42 11:01 5.3 1.6 0.03 - - - - - - - - - -

60+183.5 T 07-Mar-09 4 8.95 8.35 0.6 MF 60.6 60.6 60.6 20:39 21:14 1.0 0.6 0.91 32.1 3 1.42 16 9 15 - - - 15
25-Jan-09 3 10.3 9.3 1 A 400.0 - - 23:19 0:06 - - - - - - - - - - - - - Max Volume
25-Jan-09 3 10.3 9.3 1 B 200.8 600.8 600.8 0:06 0:26 1.8 9.9 5.39 38.9 1 1.64 -5 10 17 14 - - 20
25-Jan-09 2 14.8 10.3 4.5 A 22.8 22.8 5.1 22:50 23:10 3.0 0.5 0.04 - - - - - - - - - -

60+185 S 15-Feb-09 4 9.21 8.31 0.9 A 6.4 6.4 6.4 1:39 1:52 2.5 0 0 32.0 4 1.64 27 11 19 12 - - 22
21-Dec-08 3 10.5 9.5 1 A 599.9 599.9 599.9 8:09 9:13 0.1 0 0.2 - - - - - - - - - - Max Volume
21-Dec-08 2 13 10.5 2.5 A 6.7 6.7 2.7 7:51 8:01 2.8 0.3 0.04 - - - - - - - - - -
21-Dec-08 1 20 13 7 A 13.9 13.9 2.0 7:29 7:39 4.9 0.1 0 - - - - - - - - - -

60+185.75 Q 25-Feb-09 3 11.1 10.1 1 A 10.4 10.4 10.4 11:05 11:26 3.2 0 0.01 - - - - - - - - - -
25-Feb-09 2 15.6 11.1 4.5 A 17.5 17.5 3.9 10:48 11:00 3.5 1 0.06 - - - - - - - - - -

60+186.5 T 07-Mar-09 4 9.36 8.76 0.6 MF 304.0 304.0 304.0 21:40 23:29 1.5 0.2 0.21 - - - - - - - - - - By-Pass
25-Jan-09 3 10.7 9.7 1 A 400.0 - - 19:34 20:16 - - - 33.2 4 1.65 -2 9 12 15 - - 15 Max Volume
25-Jan-09 3 10.7 9.7 1 B 201.8 601.8 601.8 20:16 20:36 0.7 13.3 18.67 - - - - - - - - - -
25-Jan-09 2 13.2 10.7 2.5 A 400.0 - - 18:07 18:51 - - - - - - - - - - - - - Max Volume
25-Jan-09 2 13.2 10.7 2.5 B 350.9 750.9 300.4 18:51 19:14 0.1 15.7 92.8 - - - - - - - - - -
25-Jan-09 1 20.2 13.2 7 A 6.5 6.5 0.9 17:48 17:59 5.4 0.5 0.01 31.3 - 1.61 16 23 12 - - - 19

60+187.25 Q 25-Feb-09 3 8.9 7.9 1 A 1.3 1.3 1.3 10:24 10:35 3.2 0.1 0.04 33.0 3 1.64 -5 8 23 12 - - 14
25-Feb-09 2 13.4 8.9 4.5 A 500.0 - - 7:37 8:42 1.0 15.5 7.5 34.0 4 1.63 -1 10 18 12 - - 14
25-Feb-09 2 13.4 8.9 4.5 B 850.0 1350.0 300.0 8:42 10:10 2.0 9 0.98 38.0 1 1.64 -16 10 16 12 - - 16 Max Volume

60+188 P 15-Feb-09 4 9.26 8.36 0.9 A 15.4 15.4 15.4 2:01 2:16 2.5 0 0 - - - - - - - - - -
16-Dec-08 3 10.5 9.5 1 A 381.2 - - 15:23 16:06 1.9 10.1 10.55 - - - - - - - - - -
16-Dec-08 3 10.5 9.5 1 B 220.0 601.2 601.2 16:06 16:28 2.7 10.2 7.95 - - - - - - - - - - Max Volume
16-Dec-08 2 13 10.5 2.5 A 18.7 18.7 7.5 15:02 15:19 3.1 0.5 0.07 32.0 5 1.60 - - - - - - -
16-Dec-08 1 20 13 7 A 115.7 115.7 16.5 11:20 11:49 4.9 1.4 0.04 33.0 4 1.64 18 12 12 13 - - 14

60+189.5 T 18-Mar-09 4 9.03 8.13 0.9 MF 143.0 143.0 143.0 17:17 17:47 1.3 0 0.02 - - - - - - - - - -
25-Jan-09 3 10.6 9.6 1 A 194.1 194.1 194.1 21:52 22:32 3.3 0 0 - - - - - - - - - -
25-Jan-09 2 15.1 10.6 4.5 A 58.1 58.1 12.9 21:14 21:45 3.1 0.9 0.06 32.8 5 1.67 10 9 11 12 - - 16

60+191 S 16-Feb-09 4 9.92 9.02 0.9 A 55.2 55.2 55.2 14:36 15:02 2.6 0.9 0.22 31.0 3 1.60 15 16 18 13 - - 24
21-Dec-08 3 11.5 10.5 1 A 242.9 242.9 242.9 11:13 11:23 3.1 0 0 - - - - - - - - - -
21-Dec-08 2 14 11.5 2.5 A 19.0 19.0 7.6 9:59 10:16 3.1 0.5 0.02 - - - - - - - - - -
21-Dec-08 1 21 14 7 A 19.2 19.2 2.7 9:34 9:49 4.1 0.4 0.01 - - - - - - - - - -

60+192.5 T 07-Mar-09 4 9.51 8.91 0.6 MF 69.5 69.5 69.5 1:30 2:05 1.2 0.2 1.17 32.8 1 1.43 15 10 16 - - - 14
26-Jan-09 3 11 10 1 A 49.3 49.3 49.3 6:01 6:48 2.3 0.2 0.1 - - - - - - - - - -
25-Jan-09 2 15.5 11 4.5 A 10.8 10.8 2.4 5:40 5:53 2.9 0.7 0.06 32.3 - 1.64 -12 10 12 13 - - 18

60+194 P 16-Feb-09 4 8.88 7.98 0.9 A 127.5 127.5 127.5 15:15 15:46 2.3 0.1 0.04 - - - - - - - - - -
10-Dec-08 3 10.7 9.7 1 A 601.3 601.3 601.3 09:25 10:34 1.4 9.9 7.03 34.0 3 1.64 - - - - - - -
10-Dec-08 2 13.2 10.7 2.5 A 37.0 37.0 14.8 08:55 09:17 2.6 0.2 0 30.5 - 1.68 - - - - - - -
10-Dec-08 1 20.2 13.2 7 A 231.8 231.8 33.1 07:54 08:40 5.3 2.1 0.03 31.0 4 1.67 - - - - - - -

60+195.5 T 07-Mar-09 4 8.75 8.15 0.6 MF 365.8 365.8 365.8 3:26 4:53 1.5 0.4 0.47 32.0 1 1.44 7 10 17 - - - 14
26-Jan-09 3 10 9 1 A 601.0 601.0 601.0 7:24 8:33 2.7 10 3.73 34.0 - 1.61 -15 16 20 - - - 20 Max Volume
26-Jan-09 2 14.5 10 4.5 A 20.8 20.8 4.6 7:03 7:17 2.9 0.5 0.04 - - - - - - - - - -

60+197 S 17-Feb-09 4 8.44 7.54 0.9 A 600.2 600.2 600.2 13:08 14:07 1.2 10.4 5.67 31.0 2 1.60 15 13 24 15 - - 22 Max Volume
21-Dec-08 3 10 9 1 A 602.5 602.5 602.5 14:18 15:20 0.4 10.1 0.04 - - - - - - - - - - Max Volume
21-Dec-08 2 12.5 10 2.5 A 6.3 6.3 2.5 13:56 14:06 2.8 0.3 0.04 - - - - - - - - - -
21-Dec-08 1 19.5 12.5 7 A 57.9 57.9 8.3 13:37 13:47 4.8 0.6 0.02 - - - - - - - - - -

60+198.5 T 08-Mar-09 4 8.65 8.05 0.6 MF 83.9 83.9 83.9 6:20 6:42 1.2 0.6 0.82 - - - - - - - - - -
26-Jan-09 3 10.1 9.1 1 A 600.5 600.5 600.5 9:22 10:32 1.6 10.6 6.78 - - - - - - - - - - Max Volume
26-Jan-09 2 14.6 10.1 4.5 A 8.6 8.6 1.9 9:01 9:14 3.6 0.2 0.01 32.3 - 1.59 -11 11 20 6 - - 16
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+200 P 17-Feb-09 4 8.34 7.44 0.9 A 59.1 59.1 59.1 14:40 15:10 5.2 0.2 0.03 32.0 5 1.63 15 17 23 16 - - 26
16-Dec-08 3 9.8 8.8 1 A 520.0 - - 9:51 10:48 0.7 10.4 19.28 32.0 5 1.66 18 12 17 13 - - 18
16-Dec-08 3 9.8 8.8 1 B 110.2 630.2 630.2 10:48 10:59 0.7 10.4 30.6 34.0 5 1.61 18 13 16 - - - 18 Max Volume
16-Dec-08 2 12.3 9.8 2.5 A 33.2 33.2 13.3 9:22 9:46 2.8 0.34 0.08 - - - - - - - - - -
16-Dec-08 1 19.3 12.3 7 A 39.8 39.8 5.7 8:54 9:12 5.1 1.1 0.03 31.0 10 1.63 22 13 21 14 - - 21

60+201.5 T 08-Mar-09 4 8.29 7.69 0.6 MF 3.1 3.1 3.1 7:14 7:28 1.1 0.3 0.43 - - - - - - - - - -
26-Jan-09 3 9.7 8.7 1 A 400.0 - - 18:10 19:02 - - - - - - - - - - - - -
26-Jan-09 3 9.7 8.7 1 B 200.7 600.7 600.7 19:02 19:24 1.8 9.2 5.23 38.4 1 1.64 -15 8 17 17 - - 18 Max Volume
26-Jan-09 2 14.2 9.7 4.5 A 61.0 61.0 13.6 17:39 18:01 3.3 0.4 0.03 33.0 1 1.65 -15 17 18 - - - 20

60+203 S 17-Feb-09 4 8.24 7.34 0.9 A 600.0 600.0 600.0 15:20 16:27 1.9 10.5 3.94 33.5 2 1.64 10 19 26 15 - - 20 Max Volume
07-Jan-09 3 10.1 9.1 1 A 400.0 - - 6:20 7:00 - - - - - - - - - - - - -
07-Jan-09 3 10.1 9.1 1 B 253.8 653.8 653.8 7:00 7:35 1.5 10 6.74 34.9 - 1.64 40 6 - - - - 22 Max Volume
06-Jan-09 2 12.6 10.1 2.5 A 6.2 6.2 2.5 5:57 6:10 4.0 0.3 0.03 30.2 - 1.62 - - - - - - 23
06-Jan-09 1 19.6 12.6 7 A 36.3 36.3 5.2 5:31 5:46 4.8 0.4 0.01 31.8 - 1.66 36 11 - 20 - - 23

60+204.5 T 08-Mar-09 4 8.57 7.97 0.6 MF 480.2 480.2 480.2 7:53 8:18 1.4 0.3 0.4 - - - - - - - - - -
26-Jan-09 3 10.1 9.1 1 A 3.1 3.1 3.1 20:12 20:26 3.0 0 0 - - - - - - - - - -
26-Jan-09 2 14.6 10.1 4.5 A 10.9 10.9 2.4 19:52 20:05 3.3 0.3 0.02 33.1 2 1.63 -16 11 15 16 - - 16

60+206 P 17-Feb-09 4 8.62 7.72 0.9 A 80.3 80.3 80.3 18:05 18:56 5.2 0 0 32.0 3 1.62 16 10 19 14 - - 22
09-Dec-08 3 10.5 9.5 1 A 91.3 91.3 91.3 16:25 17:05 3.0 0.1 0.03 32.0 5 1.62 - - - - - - -
09-Dec-08 2 13 10.5 2.5 A 10.3 10.3 4.1 16:00 16:15 2.8 0 0 32.5 5 1.62 14 7 15 9 - - 13
09-Dec-08 1 20 13 7 A 605.0 - - 13:50 14:55 5.2 6.4 0.18 30.0 5 1.63 16 8 15 7 - - 15
09-Dec-08 1 20 13 7 B 101.2 706.2 100.9 14:55 15:50 5.2 0.72 0.02 34.0 5 1.60 15 7 14 8 - - 14

60+207.5 T 08-Mar-09 4 8.01 7.41 0.6 MF 660.1 660.1 660.1 13:56 15:57 1.3 0.1 0.06 30.4 1 - 10 7 13 - - - 12 By-Pass
26-Jan-09 3 9.8 8.8 1 A 605.9 605.9 605.9 16:07 17:16 1.8 9.4 5.14 - - - - - - - - - - Max Volume
26-Jan-09 2 12.3 9.8 2.5 A 4.1 4.1 1.6 15:47 15:59 2.7 0.2 0.02 - - - - - - - - - -
26-Jan-09 1 19.3 12.3 7 A 11.0 11.0 1.6 15:25 15:38 5.2 0.4 0.01 33.4 1 1.58 8 20 27 20 - - 17

60+209 S 17-Feb-09 4 7.78 6.88 0.9 A 600.4 600.4 600.4 19:13  20:37 1.0 10.3 6.04 31.0 - - - - - - - - 20 Max Volume
07 Jan 09 3 9 1 8 1 1 A 601 8 601 8 601 8 11:01 12:07 1 4 12 9 9 12 31 9 11 1 65 29 9 21 23 22 Max Volume07-Jan-09 3 9.1 8.1 1 A 601.8 601.8 601.8 11:01 12:07 1.4 12.9 9.12 31.9 11 1.65 29 9 21 23 - - 22 Max Volume
07-Jan-09 2 11.6 9.1 2.5 A 165.4 165.4 66.2 10:15 10:52 2.3 0 0 - - - - - - - - - -
07-Jan-09 1 18.6 11.6 7 A 1.6 1.6 0.2 9:55 10:06 5.0 0.4 0.02 29.4 7 1.65 30 10 17 23 - - 18

60+210.5 T 08-Mar-09 4 8.06 7.46 0.6 MF 7.2 7.2 7.2 9:07 9:20 1.4 0.3 0.4 - - - - - - - - - -
26-Jan-09 3 9.5 8.5 1 A 567.4 567.4 567.4 21:01 11:16 3.2 0 0 - - - - - - - - - -
26-Jan-09 2 14 9.5 4.5 A 17.1 17.1 3.8 20:40 20:56 3.3 0.4 0.03 - - - - - - - - - -

60+212 P 16-Feb-09 4 7.45 6.55 0.9 A 370.0 - - 2:25 3:00 0.7 10.7 7.97 31.0 4 1.64 19 13 18 32 - - 25
16-Feb-09 4 7.45 6.55 0.9 B 231.1 601.1 601.1 3:00 3:29 1.0 10.1 6.98 36.0 3 1.65 19 12 19 - - - 22
15-Dec-08 3 9.4 8.4 1 A 390.2 - - 5:09 5:52 0.3 10.8 60.28 - - - - - - - - - -
15-Dec-08 3 9.4 8.4 1 B 215.8 606.0 606.0 5:52 6:16 0.8 9.82 22.23 36.1 - 1.64 - - - - - - - Max Volume
15-Dec-08 2 11.9 9.4 2.5 A 6.4 6.4 2.6 4:52 5:07 2.9 0.3 0.03 - - - - - - - - - -
15-Dec-08 1 18.9 11.9 7 A 12.1 12.1 1.7 4:31 4:44 5.3 0.6 0.02 30.6 - 1.64 - - - - - - 17

60+213.5 T 08-Mar-09 4 8.06 7.46 0.6 MF 613.8 613.8 613.8 16:26 17:36 1.3 10.9 14.17 32.4 2 1.44 13 6 13 - - - 13 Max Volume
26-Jan-09 3 9.5 8.5 1 A 113.8 113.8 113.8 1:15 2:24 3.0 0 0 - - - - - - - - - -
26-Jan-09 2 14 9.5 4.5 A 36.6 36.6 8.1 0:48 1:10 3.8 0.1 0.01 32.6 7 1.62 -14 9 15 16 - - 17

60+215 S 16-Feb-09 4 7.15 6.25 0.9 A 400.0 - - 3:59 4:45 0.8 9.3 8.02 33.0 4 1.64 16 12 20 18 - - 21
16-Feb-09 4 7.15 6.25 0.9 B 201.9 601.9 601.9 4:45 5:03 1.2 10.2 5.5 37.0 2 1.64 15 12 19 - - - 23
07-Jan-09 3 9.2 8.2 1 A 6.6 6.6 6.6 14:55 15:18 2.8 0 0.01 - - - - - - - - - -
07-Jan-09 2 11.7 9.2 2.5 A 7.4 7.4 3.0 14:30 14:47 2.9 0 0 - - - - - - - - - -
07-Jan-09 1 18.7 11.7 7 A 20.3 20.3 2.9 14:06 14:20 5.2 0.7 0.02 31.8 3 1.66 25 11 23 22 - - 20

60+216.5 T 18-Mar-09 4 8.47 7.57 0.9 MF 3.8 3.8 3.8 10:45 10:57 1.4 0.1 0.03 - - - - - - - - - -
27-Jan-09 3 10 9 1 A 2.6 2.6 2.6 17:46 17:57 2.7 0 0 - - - - - - - - - -
27-Jan-09 2 12.5 10 2.5 A 2.0 2.0 0.8 17:26 17:37 2.9 0.1 0.01 32.5 - - - - - - - - 20

60+218 P 17-Feb-09 4 8.42 7.52 0.9 A 600.9 600.9 600.9 5:28 6:35 0.3 11.9 24 - - - - - - - - - -
08-Dec-08 3 10.8 9.8 1 A 26.0 26.0 26.0 17:04 17:23 3.0 0.2 0.06 29.0 - 1.55 - - - - - - 20
08-Dec-08 2 13.3 10.8 2.5 A 5.5 5.5 2.2 16:45 16:58 2.8 0.2 0.01 - - - - - - - - - 21
08-Dec-08 1 20.3 13.3 7 A 127.0 127.0 18.1 16:03 16:35 5.2 1.7 0.05 - - - - - - - - - 17
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+218.75 Q 03-Mar-09 3 10.4 9.4 1 A 603.3 603.3 603.3 15:20 16:19 1.8 11.6 12.6 - - - - - - - - - - Max Volume
03-Mar-09 2 14.9 10.4 4.5 A 173.8 173.8 38.6 14:20 15:13 3.6 0 0 32.0 3 1.63 15 6 8 14 - - 20

60+219.5 T 09-Mar-09 4 8.88 8.28 0.6 MF 322.7 322.7 322.7 6:27 8:36 1.0 0 0.04 33.0 1 1.43 15 8 23 - - - 16
27-Jan-09 3 10.4 9.4 1 A 600.0 600.0 600.0 15:32 17:14 3.0 4.9 1.66 32.9 1 1.66 -16 12 20 - - - 20 Max Volume
27-Jan-09 2 12.9 10.4 2.5 A 450.0 - - 14:01 14:50 - - - - - - - - - - - - -
27-Jan-09 2 12.9 10.4 2.5 B 300.0 750.0 300.0 14:50 15:18 2.8 7.7 1.1 38.5 2 1.65 -12 18 19 - - - 22 Max Volume
31-Jan-09 1 19.9 12.9 7 A 2.8 2.8 0.4 2:08 2:23 5.1 0 0 31.7 4 1.62 5 9 17 18 - - 19

60+220.25 Q 03-Mar-09 3 10.5 9.5 1 A 598.5 598.5 598.5 16:53 18:05 3.2 7.9 4.67 - - - - - - - - - - Max Volume
03-Mar-09 2 15 10.5 4.5 A 26.4 26.4 5.9 16:29 16:49 3.0 0 0 - - - - - - - - - -

60+221 S 17-Feb-09 4 8.98 8.08 0.9 A 600.9 600.9 600.9 22:27 23:30 0.9 9.8 7.25 33.0 3 1.63 20 10 16 20 - - 20 Max Volume
07-Jan-09 3 10.4 9.4 1 A 77.6 77.6 77.6 18:15 18:25 3.1 0.1 0.04 - - - - - - - - - -
07-Jan-09 2 12.9 10.4 2.5 A 19.2 19.2 7.7 17:19 17:39 2.8 0.3 0.05 - - - - - - - - - -
07-Jan-09 1 19.9 12.9 7 A 10.1 10.1 1.4 16:55 17:10 5.6 0.2 0.01 29.9 14 1.62 32 11 24 17 - - 23

60+222.5 T 10-Mar-09 4 8.34 7.74 0.6 MF 330.8 330.8 330.8 8:00 9:42 1.5 0.4 0.39 32.0 1 1.44 16 7 11 - - - 18
27-Jan-09 3 10 9 1 A 10.0 10.0 10.0 13:33 13:48 2.8 0 0 32.0 6 1.61 12 19 - 22 - - 22
27-Jan-09 2 14.5 10 4.5 A 297.2 297.2 66.0 10:15 11:18 3.3 0.1 0.01 32.7 3 1.63 4 16 11 - - - 20
31-Jan-09 1 19.5 14.5 5 A 14.9 14.9 3.0 2:46 3:00 5.4 0.4 0.01 - - - - - - - - - -

60+224 P 17-Feb-09 4 8.6 7.7 0.9 A 600.9 600.9 600.9 23:51 0:55 0.4 10.1 10.49 33.0 - - - - - - - - 21 Max Volume
15-Dec-08 3 10.1 9.1 1 A 399.8 - - 3:08 3:48 0.0 10 37.66 32.3 - 1.64 - - - - - - 15
15-Dec-08 3 10.1 9.1 1 B 200.4 600.2 600.2 3:48 4:11 0.0 10.5 76.16 35.6 - 1.65 18 9 16 - - - 19 Max Volume
15-Dec-08 2 12.6 10.1 2.5 A 400.1 - - 1:41 2:23 0.0 10.9 10.6 - - - - - - - - - 18
15-Dec-08 2 12.6 10.1 2.5 B 350.7 750.8 300.3 2:23 2:56 0.0 10.7 39.63 35.5 3 1.64 - - - - - - 15 Max Volume
15-Dec-08 1 19.6 12.6 7 A 220.6 220.6 31.5 12:53 1:28 5.3 2.8 0.08 31.6 2 1.64 17 9 18 15 - - 18

60+225.5 T 09-Mar-09 4 7.4 6.8 0.6 MF 160.3 160.3 160.3 16:15 17:10 1.4 0.8 0.3 32.0 1 1.41 14 6 17 - - - 17
27-Jan-09 3 10.1 9.1 1 A 5.1 5.1 5.1 0:05 0:21 3.0 0.1 0.04 - - - - - - - - - -
27-Jan-09 2 14.6 10.1 4.5 A 5.5 5.5 1.2 23:46 23:59 3.3 0 0 31.4 1 1.62 10 7 9 12 - - 19
31-Jan-09 1 19.6 14.6 5 A 12.5 12.5 2.5 3:15 3:28 5.0 0.4 0.02 - - - - - - - - - -

60+227 S 17-Feb-09 4 8.7 7.8 0.9 A 600.5 600.5 600.5  3:13 3:50 0.9 10.1 7.17 32.0 3 1.63 3 8 14 19 - - 19 Max Volume
07-Jan-09 3 9.8 8.8 1 A 12.0 12.0 12.0 23:51 0:07 3.0 0 0.02 32.1 - 1.67 - - - - - - 21
07-Jan-09 2 12.3 9.8 2.5 A 630.0 - - 21:40 23:01 - - - 31.2 16 1.61 - - - - - - 17
07-Jan-09 2 12.3 9.8 2.5 B 141.0 771.0 308.4 23:01 23:25 2.2 5.6 1.01 - - - - - - - - - - Max Volume
07-Jan-09 1 19.3 12.3 7 A 700.0 - - 19:15 20:46 - - - 30.6 12 1.64 16 8 - 10 - - 17
07-Jan-09 1 19.3 12.3 7 B 28.3 728.3 104.0 20:46 20:58 5.0 1.1 0.03 34.2 8 1.62 - - - - - - 17

60+228.5 T 10-Mar-09 4 7.94 7.34 0.6 MF 609.7 609.7 609.7 10:15 11:40 1.1 10.8 7.63 31.0 1 1.43 16 8 16 - - - 18 Max Volume
27-Jan-09 3 9.5 8.5 1 A 45.7 45.7 45.7 8:58 9:40 3.3 0.2 0.06 - - - - - - - - - -
27-Jan-09 2 12 9.5 2.5 A 3.1 3.1 1.2 8:39 8:50 3.0 0.4 0.06 33.3 2 1.61 -17 9 17 8 - - 16
27-Jan-09 1 19 12 7 A 850.0 - - 6:46 7:30 - - - 32.0 2 1.62 4 14 - 20 - - 19
27-Jan-09 1 19 12 7 B 189.0 1039.0 148.4 7:30 8:26 5.1 0 0.03 39.0 1 1.64 -18 12 16 - - - 20

60+230 P 17-Feb-09 4 8.39 7.79 0.6 A 350.8 350.8 350.8 4:37 5:20 1.2 11.6 8.4 32.0 - - - - - - - - 21 Communicate to 60+236
08-Dec-08 3 10.3 9.3 1 A 313.3 313.3 313.3 14:19 15:55 3.3 0 0.01 30.0 - 1.63 - - - - - - 18
08-Dec-08 2 12.8 10.3 2.5 A 147.1 147.1 58.8 13:20 14:10 2.8 0.5 0.07 29.0 - 1.55 - - 17 - - - -
08-Dec-08 1 19.8 12.8 7 A 500.0 - - 09:42 10:30 - - - 30.5 5 1.62 - - 12 - - - 20
08-Dec-08 1 19.8 12.8 7 B 300.0 - - 10:30 10:50 - - - 35.5 3 1.63 - - 14 - - - -
08-Dec-08 1 19.8 12.8 7 C 321.0 1121.0 160.1 10:50 11:21 5.2 0.1 0.01 45.0 1 1.67 - - - - - - 17

60+231.5 T 10-Mar-09 4 9.33 8.73 0.6 MF 601.0 601.0 601.0 14:07 16:00 1.5 7.4 6.37 31.0 1 1.41 17 6 17 - - - 18 Max Volume
27-Jan-09 3 10.4 9.4 1 A 600.8 600.8 600.8 1:39 2:47 1.8 9.9 5.63 31.3 5 1.62 12 9 11 14 - - 20 Max Volume
27-Jan-09 2 14.9 10.4 4.5 A 65.6 65.6 14.6 1:05 1:32 3.3 0.3 0.02 - - - - - - - - - -
31-Jan-09 1 19.9 14.9 5 A 458.6 458.6 91.7 3:45 4:48 5.3 0.4 0.01 - - - - - - - - - -

60+233 S 18-Feb-09 4 9.44 8.84 0.6 A 599.7 599.7 599.7 8:18 9:09 1.5 10.4 5.96 32.0 2 1.62 14 13 23 16 - - 20 Max Volume
07-Jan-09 3 10.7 9.7 1 A 3.3 3.3 3.3 2:54 3:12 3.2 0 0.01 - - - - - - - - - -
07-Jan-09 2 13.2 10.7 2.5 A 302.1 302.1 120.8 0:56 2:44 2.7 0.5 0.07 - - - - - - - - - -
07-Jan-09 1 20.2 13.2 7 A 136.0 136.0 19.4 0:20 0:49 5.8 2.3 0.08 29.5 - 1.61 - - - - - - -

60+234.5 T 10-Mar-09 4 9.16 8.56 0.6 MF 92.6 92.6 92.6 16:15 17:10 1.5 0.6 0.66 - - - - - - - - - -
27-Jan-09 3 10.6 9.6 1 A 18.3 18.3 18.3 3:25 4:06 3.0 0.2 0.08 - - - - - - - - - -
27-Jan-09 2 15.1 10.6 4.5 A 35.6 35.6 7.9 2:59 3:21 3.0 0.9 0.06 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+236 P 18-Feb-09 4 8.09 7.49 0.6 A 600.2 600.2 600.2 9:56 11:02 0.9 9 8.36 32.8 3 1.66 14 12 23 16 - - 20 Communicate to 60+233
15-Dec-08 3 9.9 8.9 1 A 416.0 - - 16:11 17:00 0.0 9.9 69.94 31.0 - 1.67 - - - - - - -
15-Dec-08 3 9.9 8.9 1 B 191.1 607.1 607.1 17:00 17:18 0.0 10.1 119 35.0 - 1.66 - - - - - - - Max Volume
15-Dec-08 2 12.4 9.9 2.5 A 47.1 47.1 18.8 15:44 16:05 2.8 0.4 0.06 - - - - - - - - - -
15-Dec-08 1 19.4 12.4 7 A 341.4 341.4 48.8 14:48 15:36 5.1 1.1 0.03 32.0 - 1.54 - - - - - - -

60+237.5 T 18-Mar-09 4 8.39 7.49 0.9 MF 430.2 - - 13:30 14:52 0.6 11.9 19.46 32.0 4 1.65 10 8 21 - - - 18
18-Mar-09 4 8.39 7.49 0.9 A 375.8 806.0 806.0 14:53 15:40 1.3 10.1 7.77 - - - - - - - - - - Max Volume
27-Jan-09 3 10 9 1 A 7.6 7.6 7.6 5:13 5:32 3.2 0.2 0.05 - - - - - - - - - -
27-Jan-09 2 14.5 10 4.5 A 59.2 59.2 13.2 4:43 5:07 3.1 0.5 0.03 33.1 0 1.63 -10 9 13 13 - - 17

60+239 S 08-Jan-09 3 8.8 7.8 1 A 5.6 5.6 5.6 7:29 7:46 3.0 0.2 0.06 - - - - - - - - - -
08-Jan-09 2 11.3 8.8 2.5 A 58.7 58.7 23.5 6:59 7:24 2.7 0.2 0.04 - - - - - - - - - -
08-Jan-09 1 18.3 11.3 7 A 114.0 114.0 16.3 6:09 6:48 5.4 0.3 0.01 31.6 7 1.62 - - - - - - -

60+240.5 T 11-Mar-09 4 8.8 7.8 1 MF 224.4 224.4 224.4 8:45 9:55 1.4 0 0 32.0 2 1.43 15 8 16 - - - 18
28-Jan-09 3 9.1 8.1 1 A 603.1 603.1 603.1 6:01 7:13 1.3 12.7 9.9 - - - - - - - - - - Max Volume
27-Jan-09 2 11.6 9.1 2.5 A 3.3 3.3 1.3 5:45 5:56 2.7 0 0 - - - - - - - - - -

60+242 P 18-Feb-09 4 7.25 6.65 0.6 A 117.0 117.0 117.0 14:18 14:37 0.7 8.6 9.79 32.0 4 1.63 14 10 22 16 - - 19 Communicate to 60+248
04-Dec-08 3 9.3 8.3 1 A 28.6 28.6 28.6 16:16 16:51 2.5 0.018 0.002 - - - - - - - - - -
04-Dec-08 2 13.8 9.3 4.5 A 56.5 56.5 12.6 15:37 16:13 3.2 0.02 0.002 - - - - - - - - - -
04-Dec-08 1 18.8 13.8 5 A 354.6 354.6 70.9 13:09 15:30 2.8 0.0004 0.003 32.0 5 1.58 28 8 11 14 - - 18

60+243.5 T 11-Mar-09 4 7.53 6.93 0.6 MF 54.2 54.2 54.2 10:05 10:45 1.5 0.5 0.69 - - - - - - - - - -
22-Jan-09 3 8.9 7.9 1 A 600.7 600.7 600.7 5:58 7:09 2.5 9.6 3.94 - - - - - - - - - -
21-Jan-09 2 13.4 8.9 4.5 A 158.4 158.4 35.2 5:13 5:50 2.6 0.1 0.01 - - - - - - - - - -

60+245 S 18-Feb-09 4 6.92 6.32 0.6 A 419.9 419.9 419.9 14:56 15:47 1.4 9.1 5.39 - - - - - - - - - - Communicate to 60+248
08-Jan-09 3 8.6 7.6 1 A 400.0 - - 9:08 0:00 - - - 32.5 5 1.63 -7 10 18 15 - - 17
08-Jan-09 3 8.6 7.6 1 B 251.4 651.4 651.4 0:00 10:20 1.3 10.7 8.23 36.0 - 1.67 - - - - - - - Max Volume
08-Jan-09 2 11.1 8.6 2.5 A 8.5 8.5 3.4 8:41 8:59 2.9 0.2 0.02 - - - - - - - - - -
08-Jan-09 1 18.1 11.1 7 A 131.0 131.0 18.7 8:02 8:32 5.1 0.2 0.01 - - - - - - - - - -

Grouting by remote radio 
instructions all day.

60+246.5 T 11-Mar-09 4 6.67 6.07 0.6 MF 61.3 61.3 61.3 11:13 11:50 1.4 0.6 0.65 - - - - - - - - - -
21-Jan-09 3 7.9 6.9 1 A 350.0 - - 3:19 3:55 - - - - - - - - - - - - -
21-Jan-09 3 7.9 6.9 1 B 250.4 600.4 600.4 3:55 4:29 1.2 9.4 7.57 36.3 - 1.64 13 7 10 18 - - 16 Max Volume
21-Jan-09 2 10.4 7.9 2.5 A 277.5 277.5 111.0 2:14 3:13 2.8 0.3 0.05 - - - - - - - - - -
21-Jan-09 1 17.4 10.4 7 A 85.1 85.1 12.2 1:39 2:04 5.2 1.2 0.03 33.3 4 1.65 24 3 12 22 - - 16

60+248 P 18-Feb-09 4 5.88 5.28 0.6 A 600.5 600.5 600.5 15:58 17:09 1.7 9 4.42 33.5 3 1.63 -10 9 21 15 - - 19 Max Volume
15-Dec-08 3 7.5 6.5 1 A 420.0 - - 9:41 10:30 1.1 10.4 19.28 33.0 - 1.61 - - - - - - -
15-Dec-08 3 7.5 6.5 1 B 180.7 600.7 600.7 10:30 10:54 1.8 10.6 12.2 37.0 - 1.67 - - - - - - - Max Volume
15-Dec-08 2 10 7.5 2.5 A 450.9 - - 8:02 8:54 1.0 10.2 4.03 30.0 10 1.64 - - - - - - -
15-Dec-08 2 10 7.5 2.5 B 306.1 757.0 302.8 8:54 9:24 1.6 10.1 2.58 34.0 6 1.64 - - - - - - -
14-Dec-08 1 17 10 7 A 314.3 314.3 44.9 16:58 17:47 4.7 2.7 0.08 33.0 - 1.59 - - - - - - -

60+249.5 T 11-Mar-09 4 5.22 4.62 0.6 MF 46.3 46.3 46.3 13:10 14:45 1.4 0.4 0.24 32.0 2 1.43 16 7 19 - - - -
23-Jan-09 3 6.7 5.7 1 A 600.3 600.3 600.3 8:25 9:35 2.3 10.4 4.53 31.7 7 1.61 18 17 14 22 - - 17 Max Volume
23-Jan-09 2 11.2 6.7 4.5 A 27.8 27.8 6.2 8:00 8:19 2.9 0 0 - - - - - - - - - -

60+251 S 08-Jan-09 3 6.3 5.3 1 A 600.7 600.7 600.7 13:34 14:41 3.1 8.6 2.72 35.0 - 1.64 -5 13 14 - - - 19 Max Volume
08-Jan-09 2 8.8 6.3 2.5 A 49.0 49.0 19.6 13:02 13:28 2.9 0.2 0.03 32.9 - 1.60 -8 11 14 20 - - 14
08-Jan-09 1 15.8 8.8 7 A 94.7 94.7 13.5 10:40 11:08 4.9 0.9 0.03 33.0 - 1.65 - - - - - - -

60+252.5 T 11-Mar-09 4 4.81 4.21 0.6 MF 1.0 1.0 1.0 14:55 15:10 1.4 0 0.02 - - - - - - - - - -
23-Jan-09 3 5.9 4.9 1 A 600.5 600.5 600.5 10:17 11:23 1.4 9.6 6.85 33.6 8 1.65 18 17 14 13 - - 17 Max Volume
23-Jan-09 2 10.4 5.9 4.5 A 87.1 87.1 19.4 9:45 10:12 3.3 0.9 0.06 - - - - - - - - - -

60+254 P 18-Feb-09 4 3.85 3.25 0.6 A 10.4 10.4 10.4 21:35 22:01 5.3 0 0 32.7 3 1.63 12 7 16 20 - - 15
04-Dec-08 3 5.53 4.53 1 A 354.0 354.0 354.0 - - 3.0 - - - - - - - - - - - -
04-Dec-08 2 10.03 5.53 4.5 A 94.3 94.3 21.0 12:15 13:02 1.9 0.4 0.05 - - - - - - - - - -
04-Dec-08 1 15.03 10.03 5 A 30.3 30.3 6.1 11:07 12:15 2.9 0 0 - - - - - - - - - -

60+255.5 T 23-Jan-09 3 5.2 4.2 1 A 14.2 14.2 14.2 13:36 14:02 2.8 0 0 - - - - - - - - - -
23-Jan-09 2 9.7 5.2 4.5 A 10.7 10.7 2.4 13:15 13:30 2.3 0 0 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+257 S 02-Mar-09 4 3.47 2.87 0.6 A* 18.3 18.3 18.3 10:50 11:07 2.4 0 0 - - - - - - - - - -
08-Jan-09 3 5 4 1 A 622.4 622.4 622.4 17:49 18:58 1.6 4.3 2.73 - - - - - - - - - - Max volume
08-Jan-09 2 7.5 5 2.5 A 51.8 51.8 20.7 17:12 17:41 2.5 0.4 0.07 - - - - - - - - - -
08-Jan-09 1 14.5 7.5 7 A 59.3 59.3 8.5 16:45 17:05 5.3 1.4 0.04 - - - - - - - - - -

60+258.5 T 20-Jan-09 3 5 4 1 A 10.8 10.8 10.8 3:09 3:35 2.7 0.3 0.1 - - - - - - - - - -
20-Jan-09 2 9.5 5 4.5 A 32.6 32.6 7.2 2:38 3:05 2.5 0.5 0.05 - - - - - - - - - -

60+260 P 02-Mar-09 4 3.06 2.46 0.6 A* 16.1 16.1 16.1 13:48 14:16 2.4 0 0 - - - - - - - - - -
14-Dec-08 3 4.7 3.7 1 A 486.0 - - 11:32 0:00 0.7 10.1 26.03 - - - - - - - - - -
14-Dec-08 3 4.7 3.7 1 B 155.9 641.9 641.9 0:00 12:40 0.7 10.2 25.03 35.0 - 1.66 - - - - - - -
14-Dec-08 2 7.2 4.7 2.5 A 25.4 25.4 10.2 11:06 11:24 2.5 0 0 33.0 - 1.60 - - - - - - -
31-Oct-08 1 14.16 7.16 7 A 42.8 42.8 6.1 03:00 03:45 4.0 0.2 0 30.0 - - 22 18 22 19 - - 21

60+261.5 T 20-Jan-09 3 4.7 3.7 1 A 1.8 1.8 1.8 2:05 2:17 3.8 0 0.01 - - - - - - - - - -
20-Jan-09 2 9.2 4.7 4.5 A 63.4 63.4 14.1 1:11 1:53 2.4 0.9 0.09 32.9 5 1.64 10 5 - 10 - - 16

60+263 S 02-Mar-09 4 2.75 2.15 0.6 A* 1.0 1.0 1.0 14:27 14:56 2.4 0.01 0 - - - - - - - - - -
08-Jan-09 3 4.4 3.4 1 A 2.9 2.9 2.9 20:35 21:00 2.9 0 0.01 - - - - - - - - - -
08-Jan-09 2 6.9 4.4 2.5 A 6.5 6.5 2.6 20:12 20:25 2.5 0.3 0.04 - - - - - - - - - -
08-Jan-09 1 13.9 6.9 7 A 52.0 52.0 7.4 19:40 20:00 4.4 1.3 0.04 - - - - - - - - - -

60+264.5 T 09-Feb-09 3 4.4 3.4 1 A* 7.1 7.1 7.1 5:48 6:03 3.0 0 0 - - - - - - - - - -
09-Feb-09 2 8.9 4.4 4.5 A* 13.0 13.0 2.9 5:26 5:43 2.5 0.2 0.02 - - - - - - - - - -

60+266 P 02-Mar-09 4 2.8 2.2 0.6 A* 1.4 1.4 1.4 15:10 15:24 2.4 0 0 - - - - - - - - - -
14-Dec-08 3 4.4 3.4 1 A 415.7 - - 9:27 10:19 0.8 10.3 25.88 - - - - - - - - - -
14-Dec-08 3 4.4 3.4 1 B 233.5 649.2 649.2 10:19 10:42 1.2 10.6 18.49 36.0 5 1.65 - - - - - - -
14-Dec-08 2 6.9 4.4 2.5 A 6.7 6.7 2.7 9:08 9:22 0.2 0 0.02 32.0 10 1.65 - - - - - - -
02-Nov-08 1 13.91 6.91 7 A 135.8 135.8 19.4 15:36 16:21 4.0 0.15 0.005 30.0 - 1.59 14 9 13 9 - - -

60+267.5 T 09-Feb-09 3 4.4 3.4 1 A* 8.0 8.0 8.0 5:03 5:17 3.0 0 0 - - - - - - - - - 23
09-Feb-09 2 8.9 4.4 4.5 A* 23.6 23.6 5.2 4:40 4:58 2.1 0 0 31.0 - 1.64 17 12 18 5 4 - 22

60+269 S 02-Mar-09 4 3.08 2.48 0.6 A* 1.5 1.5 1.5 9:49 10:00 2.4 0.01 0 - - - - - - - - - -
07-Jan-09 2, 3 7.09 3.59 3.5 A 400.0 - - 18:34 19:27 - - - - - - - - - - - - - By-pass
07-Jan-09 2, 3 7.09 3.59 3.5 B 105.2 505.2 144.3 19:27 19:58 2.7 0.2 0.04 33.1 5 - - - - - - - 15 By-pass
07-Jan-09 1 14.09 7.09 7 A 5.3 5.3 0.8 17:57 18:19 4.5 0.3 0.01 - - - - - - - - - -

60+270.5 T 09-Feb-09 3 4.6 3.6 1 A* 10.4 10.4 10.4 1:08 1:21 3.4 0 0 - - - - - - - - - 22
09-Feb-09 2 9.1 4.6 4.5 A* 40.5 40.5 9.0 0:38 1:01 2.5 0 0 - - - - - - - - - -

60+272 P 25-Nov-08 5 4.03 3.03 1 A 26.4 26.4 52.8 02:45 03:09 7.3 0 0 - - - - - - - - - -
25-Nov-08 4 4.03 3.03 1 A 25.0 25.0 25.0 02:12 02:31 7.8 0 0 34.8 - - - - - - - - -
02-Mar-09 4 3.39 2.79 0.6 A* 1.3 1.3 1.3 9:29 9:41 2.6 0.02 0 - - - - - - - - - -
25-Nov-08 3 5.03 4.03 1 A 8.6 8.6 8.6 05:12 05:25 3.6 0 0 32.5 - - - - - - - - -
25-Nov-08 2 7.53 5.03 2.5 A 16.0 16.0 6.4 04:44 05:01 2.2 0 0 36.1 - - - - - - - - -
31-Oct-08 1 14.52 7.52 7 A 45.2 45.2 6.5 05:35 06:02 4.9 0.3 0 31.0 - - - - - - - - -

60+273.5 T 09-Feb-09 3 5 4 1 A* 19.6 19.6 19.6 0:11 0:30 3.2 0 0 32.0 3 1.65 21 12 19 16 21 - 23
09-Feb-09 2 7.5 5 2.5 A* 31.9 31.9 12.8 23:42 0:04 2.0 0 0 - - - - - - - - - -

60+275 S 02-Mar-09 4 3.69 3.09 0.6 A* 2.8 2.8 2.8 9:06 9:22 2.4 0.01 0.02 31.3 3 1.62 15 7 15 13 11 - 19
07-Jan-09 3 5.1 4.1 1 A 36.0 36.0 36.0 2:20 2:48 2.8 0 0 - - - - - - - - - - By-Pass. Max Volume
07-Jan-09 2 7.6 5.1 2.5 A 3.7 3.7 1.5 2:01 2:14 2.0 0 0 - - - - - - - - - -
07-Jan-09 1 14.6 7.6 7 A 7.9 7.9 1.1 1:36 1:51 5.7 0.1 0 31.0 8 1.64 28 8 - 16 - - 17

60+276.5 T 09-Feb-09 3 5.1 4.1 1 A* 32.7 32.7 32.7 23:09 23:30 3.0 0 0 - - - - - - - - - 25
09-Feb-09 2 7.6 5.1 2.5 A* 151.1 151.1 60.4 22:00 23:00 2.1 0 0 32.0 4 1.66 21 11 18 17 23 - 25

60+278 P 26-Nov-08 5 4.5 3.5 1 A 647.7 647.7 647.7 08:32 10:21 5.5 0 0 29.4 6 1.56 - - - - - - -
26-Nov-08 4 4.5 3.5 1 A 0.8 0.8 0.8 08:14 08:17 11.6 0 0 - - - - - - - - - -
26-Nov-08 3 5.5 4.5 1 A 1.1 1.1 1.1 11:10 11:20 7.1 0 0 - - - - - - - - - -
26-Nov-08 2 8 5.5 2.5 A 18.1 18.1 7.2 10:47 11:00 3.4 0 0 32.0 7 1.63 - - - - - - 20
02-Nov-08 1 15 8 7 A 42.9 42.9 6.1 16:27 16:57 4.3 0.01 0.001 32.0 - - 19 10 9 3 - - 19

60+279.5 T 10-Feb-09 3 5.8 4.8 1 A* 6.1 6.1 6.1 21:59 22:14 2.9 0 0 - - - - - - - - - -
10-Feb-09 2 10.3 5.8 4.5 A* 20.0 20.0 4.4 21:37 21:54 2.6 0 0 32.0 2 1.66 17 15 16 15 16 - 21
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+281 S 02-Mar-09 4 4.3 3.7 0.6 A* 13.6 13.6 13.6 8:35 8:57 2.5 0.02 0.02 33.0 4 1.61 18 9 14 13 10 - 20
07-Jan-09 3 5.7 4.7 1 A 213.7 213.7 213.7 11:35 11:52 2.6 0 0.01 32.7 - 1.64 24 7 15 13 - - 19
07-Jan-09 2 8.2 5.7 2.5 A 0.0 - - 10:10 11:00 - - - 30.0 5 1.64 26 7 14 15 - - 18
07-Jan-09 2 8.2 5.7 2.5 A 400.0 - - 10:10 11:00 - - - 33.0 - 1.65 26 6 14 14 - - 18 By-pass
07-Jan-09 2 8.2 5.7 2.5 B 350.8 750.8 300.3 11:00 11:20 0.8 11.7 6.14 34.8 5 1.68 26 6 15 14 - - 19 By-pass
07-Jan-09 1 15.2 8.2 7 A 1.3 1.3 0.2 9:46 10:00 4.4 0 0 - - - - - - - - - -

60+282.5 T 10-Feb-09 3 6.2 5.2 1 A* 26.8 26.8 26.8 22:43 23:18 2.9 0 0 32.0 2 1.65 18 16 15 15 12 - 22
10-Feb-09 2 10.7 6.2 4.5 A* 8.1 8.1 1.8 22:21 22:33 2.4 0 0 - - - - - - - - - -

60+284 P 26-Nov-08 5 4.9 3.9 1 A 801.0 801.0 801.0 14:30 17:04 1.0 5.1 2.57 32.0 1 1.63 14 13 8 13 - - 22 Port injection
26-Nov-08 3, 4 5.9 3.9 2 A 10.1 10.1 5.1 17:13 17:21 7.2 0 0 - - - - - - - - - - Unable to break port
01-Nov-08 1 15.76 8.76 7 A 44.7 44.7 6.4 14:50 15:25 4.3 0 0 31.0 3 1.65 14 12 14 17 - - 21

60+285.5 T 10-Feb-09 3 5.9 4.9 1 A* 2.7 2.7 2.7 1:54 2:05 3.1 0 0 - - - - - - - - - -
10-Feb-09 2 8.4 5.9 2.5 A* 3.3 3.3 1.3 1:39 1:50 2.0 0 0 32.0 2 1.66 22 10 16 19 11 - 23

60+287 S 01-Mar-09 4 4.07 3.47 0.6 A 6.6 6.6 6.6 14:28 14:41 2.7 0 0 - - - - - - - - - -
07-Jan-09 3 5.7 4.7 1 A 55.9 55.9 55.9 15:35 16:05 3.2 0.1 0.03 - - - - - - - - - -
07-Jan-09 2 8.2 5.7 2.5 A 10.0 10.0 4.0 15:13 15:28 1.9 0 0.01 - - - - - - - - - -
07-Jan-09 1 15.2 8.2 7 A 7.2 7.2 1.0 14:52 15:04 4.3 0.1 0 32.7 7 1.63 24 7 14 13 - - 20

60+288.5 T 10-Feb-09 3 5.4 4.4 1 A* 8.1 8.1 8.1 2:34 2:49 3.0 0 0 32.0 2 1.65 21 15 17 16 14 - 22
10-Feb-09 2 7.9 5.4 2.5 A* 12.8 12.8 5.1 2:14 2:29 2.2 0 0 - - - - - - - - - -

60+290 P 01-Mar-09 4 3.69 3.09 0.6 A* 8.1 8.1 8.1 14:05 14:20 2.4 0 0.1 32.0 - 1.62 20 9 13 12 9 - 20
11-Dec-08 3 5.4 4.4 1 A 5.5 5.5 5.5 5:48 6:01 3.0 0 0 - - - - - - - - - -
11-Dec-08 2 7.9 5.4 2.5 A 17.6 17.6 7.0 5:28 5:45 2.5 0 0 - - - - - - - - - -
03-Nov-08 1 14.85 7.85 7 A 55.6 55.6 7.9 09:28 10:23 4.1 0.3 0.01 30.0 - 1.62 19 10 9 3 - - 19

60+291.5 T 10-Feb-09 3 5.2 4.2 1 A* 19.1 19.1 19.1 3:14 3:37 3.0 0 0 -  - - - - - - - -
10-Feb-09 2 7.7 5.2 2.5 A* 6.3 6.3 2.5 2:56 3:09 2.2 0 0 - - - - - - - - - -

60+293 S 01 Mar 09 4 3 59 2 99 0 6 A 25 5 25 5 25 5 10:32 10:50 2 3 0 060+293 S 01-Mar-09 4 3.59 2.99 0.6 A 25.5 25.5 25.5 10:32 10:50 2.3 0 0 - - - - - - - - - -
07-Jan-09 3 5.2 4.2 1 A 6.3 6.3 6.3 9:18 9:36 3.1 0.2 0.06 - - - - - - - - - -
07-Jan-09 2 7.7 5.2 2.5 A 11.9 11.9 4.8 9:01 9:15 1.9 0.1 0.01 - - - - - - - - - -
07-Jan-09 1 14.7 7.7 7 A 58.9 58.9 8.4 8:30 8:55 4.2 0.1 0 31.7 6 1.65 29 10 9 17 - - 18

60+294.5 T 10-Feb-09 3 5.3 4.3 1 A* 5.3 5.3 5.3 5:28 5:45 3.0 0 0 - - - - - - - - - -
10-Feb-09 2 7.8 5.3 2.5 A* 19.9 19.9 8.0 5:07 5:23 2.0 0 0 33.0 4 1.63 21 6 16 9 2 - 18

60+296 P 01-Mar-09 4 3.52 2.92 0.6 A* 6.2 6.2 6.2 10:13 10:25 2.4 0 0 33.0 2 1.63 19 8 11 11 10 - 18
11-Dec-08 3 5 4 1 A 8.4 8.4 8.4 2:51 3:07 3.2 0.1 0.07 32.0 - - - - - - - - 20
11-Dec-08 2 7.5 5 2.5 A 16.3 16.3 6.5 2:24 2:42 1.9 0 0.05 - - - - - - - - - -
01-Nov-08 1 14.5 7.5 7 A 43.1 43.1 6.2 15:30 15:57 4.1 0.03 0.001 32.0 - - 16 7 15 15 - - 15

60+297.5 T 11-Feb-09 3 4.8 3.8 1 A* 4.7 4.7 4.7 6:09 6:29 2.9 0 0 - - - - - - - - - -
11-Feb-09 2 7.3 4.8 2.5 A* 10.9 10.9 4.4 5:49 6:05 1.6 0 0 - - - - - - - - - -

60+299 S 01-Mar-09 4 3.39 2.79 0.6 A* 0.0 0.0 0.0 8:46 9:00 2.5 0 0 34.0 2 1.62 19 8 10 12 10 - 18 RST broken. Manual reading
21-Dec-08 3 4.8 3.8 1 A 9.1 9.1 9.1 20:43 21:00 3.2 0 0.004 - - - - - - - - - -
21-Dec-08 2 7.3 4.8 2.5 A 17.9 17.9 7.2 20:19 20:37 2.9 0 0.003 - - - - - - - - - -
21-Dec-08 1 14.3 7.3 7 A 33.5 33.5 4.8 19:53 20:13 5.2 0.1 0.004 - - - - - - - - - -

60+300.5 T 11-Feb-09 3 5 4 1 A* 6.3 6.3 6.3 7:14 7:27 3.0 0 0 - - - - - - - - - -
11-Feb-09 2 7.5 5 2.5 A* 12.1 12.1 4.8 6:40 7:00 2.6 0 0 - - - - - - - - - -

60+302 P 03-Mar-09 4 3.69 3.09 0.6 A* 1.4 1.4 1.4 7:01 7:22 2.4 0 0.01 31.3 4 1.63 16 8 12 12 11 - 20
11-Dec-08 3 5 4 1 A 4.5 4.5 4.5 3:35 3:47 3.1 0.1 0.01 32.0 - - - - - - - - 19
11-Dec-08 2 7.5 5 2.5 A 20.9 20.9 8.4 3:14 3:31 2.0 0 0 - - - - - - - - - -
03-Nov-08 1 14.5 7.5 7 A 43.4 43.4 6.2 10:26 10:58 4.1 0.03 0.001 31.0 - - - - - - - - -

60+303.5 T 11-Feb-09 3 5 4 1 A* 4.5 4.5 4.5 7:55 8:09 3.1 0 0 - - - - - - - - - -
11-Feb-09 2 7.5 5 2.5 A* 13.0 13.0 5.2 7:35 7:50 2.5 0.1 0.02 - - - - - - - - - -

60+305 S 03-Mar-09 4 3.36 2.76 0.6 A* 1.7 1.7 1.7 7:30 7:47 2.5 0 0.01 - - - - - - - - - -
21-Dec-08 3 4.8 3.8 1 A 1.6 1.6 1.6 19:24 19:36 3.3 0 0.001 - - - - - - - - - -
21-Dec-08 2 7.3 4.8 2.5 A 3.3 3.3 1.3 19:06 19:18 3.1 0 0 - - - - - - - - - -
21-Dec-08 1 14.3 7.3 7 A 3.1 3.1 0.4 18:44 18:57 3.1 0.01 0 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+306.5 T 11-Feb-09 3 4.9 3.9 1 A* 7.4 7.4 7.4 8:34 8:48 3.0 0 0 - - - - - - - - - -
11-Feb-09 2 7.4 4.9 2.5 A* 11.3 11.3 4.5 8:15 8:30 2.4 0 0 - - - - - - - - - -

60+308 P 03-Mar-09 4 3.54 2.94 0.6 A* 1.6 1.6 1.6 7:55 8:07 2.6 0 0.02 - - - - - - - - - -
11-Dec-08 3 4.9 3.9 1 A 2.8 2.8 2.8 2:04 2:19 3.1 0.1 0 - - - - - - - - - -
11-Dec-08 2 7.4 4.9 2.5 A 62.2 62.2 24.9 1:35 1:55 2.0 0 0 33.0 5 1.62 19 12 13 11 - - 22
01-Nov-08 1 14.4 7.4 7 A 60.3 60.3 8.6 07:35 08:25 4.2 0.2 0.007 31.0 3 1.62 19 8 16 9 - -

60+309.5 T 11-Feb-09 3 4.9 3.9 1 A* 5.3 5.3 5.3 10:56 11:11 3.1 0.01 0 - - - - - - - - - -
11-Feb-09 2 7.4 4.9 2.5 A* 11.1 11.1 4.4 10:36 10:51 2.6 0 0 30.0 1 1.62 18 11 16 13 14 - 22

60+311 S 03-Mar-09 4 3.41 2.81 0.6 A* 2.1 2.1 2.1 8:15 8:31 2.7 0 0.01 - - - - - - - - - -
21-Dec-08 3 4.9 3.9 1 A 28.6 28.6 28.6 17:50 18:06 3.2 0 0 - - - - - - - - - -
21-Dec-08 2 7.4 4.9 2.5 A 9.3 9.3 3.7 17:30 17:45 2.1 0.2 0.04 - - - - - - - - - -
21-Dec-08 1 14.4 7.4 7 A 2.2 2.2 0.3 17:08 17:23 4.2 0 0 - - - - - - - - - -

60+312.5 T 11-Feb-09 3 4.8 3.8 1 A* 0.7 0.7 0.7 15:09 15:21 3.1 0 0 - - - - - - - - - -
11-Feb-09 2 7.3 4.8 2.5 A* 2.3 2.3 0.9 14:53 15:04 2.5 0 0 30.0 - 1.61 15 11 15 13 15 - 23

60+314 P 03-Mar-09 4 3.52 2.92 0.6 A* 1.3 1.3 1.3 8:36 8:53 2.6 0 0 - - - - - - - - - -
11-Dec-08 3 4.7 3.7 1 A 5.7 5.7 5.7 15:08 15:21 3.0 0 0.01 32.5 - 1.58 - - - - - - -
11-Dec-08 2 7.2 4.7 2.5 A 21.0 21.0 8.4 14:42 15:00 1.9 0 0 - - - - - - - - - -
03-Nov-08 1 14.2 7.2 7 A 43.6 43.6 6.2 14:52 15:21 4.0 0 0 30.0 - 1.62 20 10 14 7 - - 17

60+315.5 T 11-Feb-09 3 5 4 1 A* 4.7 4.7 4.7 16:01 16:15 3.1 0 0 - - - - - - - - - -
11-Feb-09 2 7.5 5 2.5 A* 15.4 15.4 6.2 15:39 15:57 1.9 0 0 - - - - - - - - - -

60+317 S 03-Mar-09 4 3.36 2.76 0.6 A* 1.6 1.6 1.6 10:20 10:35 2.6 0 0.01 32.2 3 1.62 15 8 6 14 13 - 19
21-Dec-08 3 4.8 3.8 1 A 5.2 5.2 5.2 15:30 15:50 2.9 0.1 0.05 - - - - - - - - - -
21-Dec-08 2 7.3 4.8 2.5 A 2.4 2.4 1.0 15:13 15:25 2.0 0.1 0.02 - - - - - - - - - -
21-Dec-08 1 14.3 7.3 7 A 1.6 1.6 0.2 14:51 15:03 2.8 0 0 - - - - - - - - - -

60+318.5 T 11-Feb-09 3 4.8 3.8 1 A* 7.2 7.2 7.2 5:42 5:59 2.6 0.05 0.02 - - - - - - - - - -
11 Feb 09 2 7 3 4 8 2 5 A* 11 0 11 0 4 4 6:04 6:22 1 9 0 03 0 0111-Feb-09 2 7.3 4.8 2.5 A* 11.0 11.0 4.4 6:04 6:22 1.9 0.03 0.01 - - - - - - - - - -

60+320 P 03-Mar-09 4 3.8 3.2 0.6 A* 1.4 1.4 1.4 10:43 10:55 2.9 0 0.01 - - - - - - - - - -
11-Dec-08 3 5.1 4.1 1 A 5.3 5.3 5.3 15:57 16:09 3.0 0 0.01 - - - - - - - - - -
11-Dec-08 2 7.6 5.1 2.5 A 13.3 13.3 5.3 15:30 15:45 1.9 0 0 - - - - - - - - - -
01-Nov-08 1 14.6 7.6 7 A 46.1 46.1 6.6 09:40 10:22 4.8 0.1 0.003 31.0 - - - - - - - - 16

60+321.5 T 10-Feb-09 3 5.1 4.1 1 A* 8.2 8.2 8.2 5:10 5:26 3.2 0 0 - - - - - - - - - -
10-Feb-09 2 7.6 5.1 2.5 A* 4.6 4.6 1.8 4:46 5:00 1.9 0 0 - - - - - - - - - -

60+323 S 04-Mar-09 4 3.8 3.2 0.6 A* 21.6 21.6 21.6 22:45 23:12 2.5 0 0.02 32.9 3 1.66 8 9 12 14 15 - 21
21-Dec-08 3 5.2 4.2 1 A 1.2 1.2 1.2 14:15 14:27 2.8 0 0 - - - - - - - - - -
21-Dec-08 2 7.7 5.2 2.5 A 1.9 1.9 0.8 13:59 14:11 2.4 0 0 - - - - - - - - - -
21-Dec-08 1 14.7 7.7 7 A 69.1 69.1 9.9 13:20 13:50 4.0 1.3 0.05 - - - - - - - - - -

60+324.5 T 10-Feb-09 3 5.2 4.2 1 A* 13.8 13.8 13.8 4:08 4:27 3.0 0 0 32.0 2 1.63 24 9 16 15 15 - 18
10-Feb-09 2 7.7 5.2 2.5 A* 24.0 24.0 9.6 3:42 4:00 2.5 0 0 32.0 - 1.66 21 13 17 16 15 - 19

60+326 P 04-Mar-09 4 3.72 3.12 0.6 A* 18.1 18.1 18.1 23:28 23:46 2.5 0.1 0.04 - - - - - - - - - -
11-Dec-08 3 5.2 4.2 1 A 10.5 10.5 10.5 14:20 14:31 3.0 0.1 0.01 - - - - - - - - - -
11-Dec-08 2 7.7 5.2 2.5 A 12.0 12.0 4.8 13:57 14:10 1.9 0 0 32.8 - 1.62 18 15 11 10 - - 17
03-Nov-08 1 14.7 7.7 7 A 44.0 44.0 6.3 15:28 16:02 4.1 0.05 0.001 32.0 - - 13 6 10 5 - - 17

60+327.5 T 08-Jan-09 3 5.2 4.2 1 A 10.9 10.9 10.9 23:45 23:59 3.1 0.1 0.09 - - - - - - - - - -
08-Jan-09 2 9.7 5.2 4.5 A 25.6 25.6 5.7 23:10 23:27 2.4 0.1 0.01 32.1 14 1.62 - - - - - - -

60+329 S 04-Mar-09 4 3.9 3.3 0.6 A* 23.4 23.4 23.4 2:10 2:32 2.5 0 0 32.1 4 1.65 10 10 18 15 14 - 22
21-Dec-08 3 4.9 3.9 1 A 600.4 600.4 600.4 9:46 10:56 1.3 9.7 7.8 - - - - - - - - - - Max Volume
21-Dec-08 2 7.4 4.9 2.5 A 750.5 750.5 300.2 8:33 9:43 1.1 12.5 4.4 - - - - - - - - - - Max Volume
21-Dec-08 1 14.4 7.4 7 A 14.6 14.6 2.1 7:49 8:25 4.2 1.5 0.05 30.0 - 1.64 21 14 - 19 - - 19

60+330.5 T 08-Jan-09 3 5.7 4.7 1 A 5.9 5.9 5.9 0:49 1:02 2.9 0 0 - - - - - - - - - -
08-Jan-09 2 10.2 5.7 4.5 A 12.1 12.1 2.7 0:24 0:39 2.4 0.7 0.07 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)
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Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+332 P 04-Mar-09 4 3.92 3.32 0.6 A* 21.2 21.2 21.2 2:46 3:07 2.8 0 0.01 - - - - - - - - - -
11-Dec-08 3 5.3 4.3 1 A 10.1 10.1 10.1 18:39 18:54 3.2 0.089 0.06 33.2 - - - - - - - - 21
11-Dec-08 2 7.8 5.3 2.5 A 18.0 18.0 7.2 18:01 18:18 1.9 0.3 0.06 30.5 - 1.58 19 12 12 10 - - 17
01-Nov-08 1 14.8 7.8 7 A 47.5 47.5 6.8 01:00 01:30 4.0 0.1 0.004 32.0 - - - - - - - - 19

60+333.5 T 20-Jan-09 3 5.7 4.7 1 A 1.5 1.5 1.5 20:06 20:18 2.7 0 0 - - - - - - - - - -
20-Jan-09 2 8.2 5.7 2.5 A 63.8 63.8 25.5 19:29 19:59 1.9 0 0 33.3 4 1.64 8 9 20 14 - - -

60+335 S 04-Mar-09 4 3.72 3.12 0.6 A* 26.0 26.0 26.0 3:21 3:41 2.2 0 0 - - - - - - - - - -
20-Dec-08 3 5.4 4.4 1 A 3.3 3.3 3.3 4:43 4:56 3.3 0.1 0.04 - - - - - - - - - -
20-Dec-08 2 7.9 5.4 2.5 A 6.2 6.2 2.5 4:13 4:28 3.0 0.3 0.03 32.7 - 1.64 - - - - - - 19
20-Dec-08 1 14.9 7.9 7 A 7.9 7.9 1.1 3:54 4:06 5.4 0 0 - - - - - - - - - -  

60+336.5 T 08-Mar-09 4 4.35 3.75 0.6 MF 3.2 3.2 3.2 14:13 14:25 1.1 0.2 0.3 - - - - - - - - - -
20-Jan-09 3 5.7 4.7 1 A 8.3 8.3 8.3 17:52 18:06 3.0 0.3 0.09 - - - - - - - - - -
20-Jan-09 2 10.2 5.7 4.5 A 16.1 16.1 3.6 17:35 17:47 3.5 0.4 0.03 - - - - - - - - - -

60+338 P 18-Feb-09 4 4.76 4.16 0.6 A 7.1 7.1 7.1 1:45 2:16 5.0 0 0 32.0 4 1.63 -3 10 19 19 - - 20
11-Dec-08 3 6.4 5.4 1 A 430.0 - - 7:57 8:46 - - - 30.5 - 1.63 18 8 16 15 - - 17
11-Dec-08 3 6.4 5.4 1 B 169.8 599.8 599.8 8:46 9:07 3.0 9 3.2 37.5 - 1.65 18 10 16 9 - - 20
11-Dec-08 2 8.9 6.4 2.5 A 31.5 31.5 12.6 7:13 7:36 3.0 0.4 0.06 - - - - - - - - - -
11-Dec-08 1 15.9 8.9 7 A 25.7 25.7 3.7 6:46 7:01 5.4 0.5 0.01 31.3 9 1.65 18 8 16 15 - - 17

60+339.5 T 08-Mar-09 4 4.76 4.16 0.6 MF 7.0 7.0 7.0 14:36 14:48 1.2 0.3 0.37 - - - - - - - - - -
20-Jan-09 3 6.2 5.2 1 A 13.1 13.1 13.1 16:45 17:18 3.1 0.3 0.09 32.8 - 1.60 18 20 21 32 - - 22
20-Jan-09 2 10.7 6.2 4.5 A 13.5 13.5 3.0 16:26 16:38 3.6 0.5 0.03 - - - - - - - - - -

60+341 S 18-Feb-09 4 5.73 5.13 0.6 A 615.5 615.5 615.5 2:25 3:29 1.4 10.1 6.16 - 5 - - - - - - - - Max Volume
20-Dec-08 3 6.8 5.8 1 A 10.1 10.1 10.1 3:18 3:40 3.1 0.5 0.09 - - - - - - - - - -
20-Dec-08 2 9.3 6.8 2.5 A 24.9 24.9 10.0 2:47 3:10 3.1 0.4 0.07 - - - - - - - - - -  
20-Dec-08 1 16.3 9.3 7 A 58.7 58.7 8.4 2:21 2:39 5.5 0.5 0.09 32.0 3 1.64 - - - - - - 17

60+341.75 Q 24-Feb-09 3 6.7 5.7 1 A 600.3 600.3 600.3 4:31 6:08 2.9 7.7 2.68 - - - - - - - - - - Max Volume
24 Feb 09 2 11 2 6 7 4 5 A 8 3 8 3 1 8 4:15 4:28 2 8 0 2 0 02 32 6 3 1 64 3 9 18 14 1724-Feb-09 2 11.2 6.7 4.5 A 8.3 8.3 1.8 4:15 4:28 2.8 0.2 0.02 32.6 3 1.64 -3 9 18 14 - - 17

60+342.5 T 08-Mar-09 4 5.19 4.59 0.6 MF 3.5 3.5 3.5 13:47 13:58 1.4 0.3 0.32 31.0 1 1.44 12 6 20 - - - 15
19-Jan-09 3 6.5 5.5 1 A 600.3 600.3 600.3 4:48 5:58 2.8 9.8 3.54 - - - - - - - - - - Max volume
19-Jan-09 2 9 6.5 2.5 A 751.4 751.4 300.6 2:52 4:57 2.6 9.4 1.43 32.6 1 1.57 - - - - - - 29 Max Volume
29-Jan-09 1 16 9 7 A 6.4 6.4 0.9 14:28 14:42 5.5 0.1 0 - - - - - - - - - -

60+343.25 Q 24-Feb-09 3 6.2 5.2 1 A 87.4 87.4 87.4 2:10 4:04 2.9 0.2 0.05 - - - - - - - - - -
24-Feb-09 2 10.7 6.2 4.5 A 325.2 325.2 72.3 0:48 2:05 3.1 1 0.07 33.1 2 1.63 -2 10 18 13 - - 19

60+344 P 18-Feb-09 4 5.65 5.05 0.6 A 117.9 117.9 117.9 3:41 4:20 2.6 0 0 32.0 - 1.63 - - - - - - 22
11-Dec-08 3 6.7 5.7 1 A 5.5 5.5 5.5 9:20 9:41 3.3 0 0 32.0 - - - - - - - - 19
11-Dec-08 2 9.2 6.7 2.5 A 20.5 20.5 8.2 8:54 9:12 3.2 0.1 0 33.2 5 1.64 12 10 13 11 - - 21
05-Nov-08 1 16.2 9.2 7 A 87.1 87.1 12.4 09:40 10:53 4.8 0.1 0.01 31.0 5 1.63 20 7 14 15 - - 18

60+345.5 T 08-Mar-09 4 5.35 4.75 0.6 MF 441.7 - - 15:03 16:03 0.5 10.3 45.75 - - - - - - - - - -
08-Mar-09 4 5.35 4.75 0.6 A 250.5 692.2 692.2 16:03 17:00 1.4 0.4 0.51 33.0 6 1.63 15 8 20 15 - - 19
19-Jan-09 3 6.8 5.8 1 A 5.4 5.4 5.4 1:59 2:16 3.2 0.2 0.06 - - - - - - - - - -
19-Jan-09 2 9.3 6.8 2.5 A 9.5 9.5 3.8 1:35 1:50 3.1 0.2 0.03 - - - - - - - - - -

60+347 S 19-Feb-09 4 5.62 5.02 0.6 A 133.1 133.1 133.1 9:38 10:48 2.5 0.4 0.14 32.0 4 1.62 14 14 - 16 - - 21
20-Dec-08 3 7.2 6.2 1 A 5.3 5.3 5.3 1:52 2:04 3.0 0.2 0.08 - - - - - - - - - -  
20-Dec-08 2 9.7 7.2 2.5 A 5.2 5.2 2.1 1:33 1:45 3.1 0.2 0.02 - - - - - - - - - -  
20-Dec-08 1 16.7 9.7 7 A 3.6 3.6 0.5 1:10 1:23 5.4 0.3 0.01 33.0 4 1.65 11 9 16 15 - - 15  

60+348.5 T 08-Mar-09 4 6.49 5.89 0.6 MF 2.0 2.0 2.0 17:17 17:28 1.1 0.3 0.47 - - - - - - - - - -
19-Jan-09 3 7.7 6.7 1 A 2.1 2.1 2.1 0:51 1:02 3.2 0 0 33.2 - 1.66 15 9 19 17 - - 23
19-Jan-09 2 12.2 7.7 4.5 A 480.0 - - 20:33 21:32 3.5 - - 34.2 1 1.65 -3 8 17 16 - - 17
19-Jan-09 2 12.2 7.7 4.5 B 394.0 874.0 194.2 22:48 22:48 3.5 0 0 36.2 2 1.69 23 - - - - - 19 Max Volume

60+350 P 19-Feb-09 4 6.62 6.02 0.6 A 600.6 600.6 600.6 11:01 12:15 2.6 10.3 3.33 32.0 4 1.63 14 11 - 16 - - 17 Max Volume
11-Dec-08 3 8 7 1 A 400.0 - - 4:58 5:43 - - - - - - - - - - - - -
11-Dec-08 3 8 7 1 B 205.1 605.1 605.1 4:58 6:05 1.3 9.5 13.1 - - - - - - - - - -
10-Dec-08 2 10.5 8 2.5 A 20.7 20.7 8.3 04:30 04:47 1.3 0.1 0 31.8 - - - - - - - - 19
10-Dec-08 1 17.5 10.5 7 A 385.6 - - 03:12 03:50 3.5 15.4 0.64 32.1 4 1.63 18 8 16 9 - - 17
10-Dec-08 1 17.5 10.5 7 B 164.9 550.5 78.6 03:50 04:15 3.6 0 0 35.3 6 1.64 - - - - - - 19
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(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+351.5 T 08-Mar-09 4 7.05 6.45 0.6 MF 600.5 600.5 600.5 21:13 23:28 1.3 9.9 13.17 32.1 3 1.42 31 7 12 - - - 14 Max Volume
18-Jan-09 3 8.2 7.2 1 A 29.3 29.3 29.3 8:04 8:49 3.1 0.3 0.08 - - - - - - - - - -
18-Jan-09 2 12.7 8.2 4.5 A 5.1 5.1 1.1 7:38 7:54 3.3 0.3 0.02 - - - - - - - - - -

60+353 S 19-Feb-09 4 6.41 5.81 0.6 A 607.3 607.3 607.3 15:05 16:14 2.1 10.5 4.12 32.0 4 1.61 7 12 - 18 - - 17 Max Volume
20-Dec-08 3 8 7 1 A 3.8 3.8 3.8 8:42 8:57 3.3 0 0 32.3 5 1.64 11 12 15 15 - - 17
20-Dec-08 2 10.5 8 2.5 A 374.9 374.9 150.0 unkn 7:05 3.1 0.8 0.09 - - - - - - - - - -
20-Dec-08 1 17.5 10.5 7 A 1.6 1.6 0.2 17:03 17:16 5.5 0 0 - - - - - - - - - -

60+354.5 T 08-Mar-09 4 6.67 6.07 0.6 MF 36.4 36.4 36.4 1:20 1:45 1.7 0.4 0.41 31.9 2 1.43 14 8 13 - - - 12
18-Jan-09 3 7.8 6.8 1 A 3.4 3.4 3.4 9:30 9:42 2.9 0.2 0.06 - - - - - - - - - -
18-Jan-09 2 10.3 7.8 2.5 A 3.3 3.3 1.3 9:09 9:22 3.3 0.2 0.03 32.8 - - 11 18 20 - - - 30

60+356 P 19-Feb-09 4 6.54 5.94 0.6 A 68.7 68.7 68.7 16:28 16:51 2.5 0 0 - - - - - - - - - -
03-Dec-08 3 9.06 8.06 1 A 1.7 1.7 1.7 04:34 04:48 4.5 0.3 0.009 - - - - - - - - - -
03-Dec-08 2 14.56 9.06 5.5 A 16.5 16.5 3.0 03:41 04:19 4.7 0.02 0.001 32.0 5 1.58 28 8 11 14 - - 18
05-Nov-08 1 17.56 10.56 7 A 173.0 173.0 24.7 11:15 11:55 4.6 0.1 0.01 29.0 - - 17 10 10 14 - - 17

60+357.5 T 08-Mar-09 4 6.72 6.12 0.6 MF 105.7 105.7 105.7 19:56 20:58 1.3 0.8 1 31.1 2 1.43 34 5 13 - - - 13
09-Jan-09 3 8.1 7.1 1 A 387.7 387.7 387.7 8:48 9:27 0.7 15 22.7 31.2 4 1.64 10 9 19 14 - - 20 Communicate to 60+342.5
09-Jan-09 2 10.6 8.1 2.5 A 8.5 8.5 3.4 8:19 8:34 2.8 0.3 0.05 - - - - - - - - - -
09-Jan-09 1 17.6 10.6 7 A 388.1 388.1 55.4 6:59 8:08 5.2 1.2 0.03 31.0 8 1.64 18 12 17 12 - - 19

60+359 S 19-Feb-09 4 6.49 5.89 0.6 A 600.1 600.1 600.1 17:00 18:06 2.1 9.9 4.07 31.6 8 1.61 -4 15 27 21 - - 23 Max Volume
20-Dec-08 3 8 7 1 A 400.0 - - 15:59 16:00 - - - 32.0 - 1.64 16 15 - 21 - - 19
20-Dec-08 3 8 7 1 B 200.2 600.2 600.2 16:00 16:54 1.3 10.3 8.24 38.0 - 1.67 18 17 - 20 - - 18 Max Volume
20-Dec-08 2 10.5 8 2.5 A 20.7 20.7 8.3 15:29 15:53 2.8 0.5 0.07 - - - - - - - - - -
20-Dec-08 1 17.5 10.5 7 A 59.4 59.4 8.5 14:52 15:21 5.2 0.8 0.02 - - - - - - - - - -

60+360.5 T 08-Mar-09 4 6.56 5.96 0.6 MF 9.6 9.6 9.6 1:59 2:14 1.4 0.2 0.28 - - - - - - - - - -
09-Jan-09 3 7.8 6.8 1 A 8.4 8.4 8.4 10:27 10:43 2.8 0 0 - - - - - - - - - -
09-Jan-09 2 12.3 7.8 4.5 A 17.6 17.6 3.9 9:56 10:16 2.9 0.2 0.02 - - - - - - - - - -

60+362 P 19 Feb 09 4 6 56 5 96 0 6 A 600 5 600 5 600 5 18:27 19:33 2 1 10 3 4 09 Max Volume60+362 P 19-Feb-09 4 6.56 5.96 0.6 A 600.5 600.5 600.5 18:27 19:33 2.1 10.3 4.09 - - - - - - - - - - Max Volume
10-Dec-08 3 8 7 1 A 155.0 155.0 155.0 09:47 10:55 3.0 0 0 33.1 - - - - - - - - 19
10-Dec-08 2 10.5 8 2.5 A 649.0 649.0 259.6 07:25 09:30 1.2 0.9 0.3 33.0 - 1.63 11 9 9 8 - - 18
10-Dec-08 1 17.5 10.5 7 A 87.3 87.3 12.5 06:45 07:15 3.7 0 0 31.4 5 1.62 - - - - - - 18

60+362.75 Q 24-Feb-09 3 9.3 8.3 1 A 267.1 267.1 267.1 19:59 21:56 3.5 0.1 0.02 32.9 2 1.64 -4 8 19 12 - - 17
24-Feb-09 2 13.8 9.3 4.5 A 15.6 15.6 3.5 19:35 19:52 3.0 0 0 - - - - - - - - - -

60+363.5 T 08-Mar-09 4 6.59 5.99 0.6 MF 30.3 30.3 30.3 2:27 2:49 1.7 0.8 0.76 - - - - - - - - - -
19-Jan-09 3 8 7 1 A 600.0 600.0 600.0 16:54 - 3.1 8.5 2.7 32.5 - 1.61 -22 20 16 22 - - 15
19-Jan-09 2 10.5 8 2.5 A 800.0 - - 11:12 12:35 - - - 33.1 - 1.66 17 12 23 - - - 19
19-Jan-09 2 10.5 8 2.5 B 550.0 1350.0 540.0 12:35 13:28 2.3 10 1.72 37.3 - 1.65 -19 12 24 - - - 19
29-Jan-09 1 17.5 10.5 7 A 23.3 23.3 3.3 13:30 13:46 6.2 1 0 - - - - - - - - - -

60+364.25 Q 24-Feb-09 3 8.7 7.7 1 A 600.3 600.3 600.3 18:01 19:16 2.9 7.6 2.65 - - - - - - - - - - Max Volume
24-Feb-09 2 13.2 8.7 4.5 A 40.2 40.2 8.9 17:35 17:56 3.2 0 0 33.0 3 1.63 -7 10 16 15 - - 14

60+365 S 19-Feb-09 4 7.25 6.65 0.6 A 600.6 600.6 600.6 19:46 20:55 2.1 10.4 4.16 32.5 - 1.65 4 11 12 14 - - 18 Max Volume
20-Dec-08 3 8.5 7.5 1 A 32.7 32.7 32.7 13:51 14:34 3.3 0.2 0.05 - - - - - - - - - -
20-Dec-08 2 11 8.5 2.5 A 32.3 32.3 12.9 13:06 13:44 3.1 0.7 0.09 32.0 - 1.56 20 11 - 20 - - 18
20-Dec-08 1 18 11 7 A 5.5 5.5 0.8 11:04 11:25 5.1 0 0 33.0 - 1.63 24 13 - 25 - - 18

60+366.5 T 09-Mar-09 4 7.02 6.42 0.6 MF 102.0 102.0 102.0 15:15 15:54 1.6 0.8 0.85 30.0 1 1.41 14 10 15 - - - 19
19-Jan-09 3 8.5 7.5 1 A 2.5 2.5 2.5 10:45 10:58 3.0 0 0 - - - - - - - - - -
19-Jan-09 2 11 8.5 2.5 A 2.9 2.9 1.2 10:25 10:40 2.7 0 0 32.8 5 1.60 -11 25 22 20 - - 23
01-Feb-09 1 18 11 7 A 19.9 19.9 2.8 22:11 22:25 5.1 0.7 0.02 - - - - - - - - - -

60+368 P 19-Feb-09 4 6.79 6.19 0.6 A 600.9 600.9 600.9 22:45 23:47 2.2 10.4 3.94 32.8 2 1.63 21 5 15 13 - - 19 Max Volume
03-Dec-08 3 8.76 7.76 1 A 2.9 2.9 2.9 05:39 05:50 3.9 0.01 0.001 - - - - - - - - - -
03-Dec-08 2 13.26 8.76 4.5 A 7.0 7.0 1.6 05:14 05:38 4.3 0 0 - - - - - - - - - -
05-Nov-08 1 18.26 11.26 7 A 410.0 - - 15:58 - 0.0 0 0 32.0 - 1.65 10 6 12 9 - - 16
05-Nov-08 1 18.26 11.26 7 B 440.0 - - - - 0.0 0 0 34.5 2 1.65 7 7 10 - - - 19
05-Nov-08 1 18.26 11.26 7 C 500.0 - - - - 0.0 0 0 47.0 2 1.70 7 7 11 - - 22 18
05-Nov-08 1 18.26 11.26 7 D 736.0 2086.0 298.0 - 19:15 2.2 1.75 0.1 60.0 2 1.69 2 7 20 - - 21 18
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+369.5 T 09-Mar-09 4 7.07 6.47 0.6 MF 369.7 369.7 369.7 16:29 17:46 1.4 0.7 0.51 - - - - - - - - - -
17-Jan-09 3 8.4 7.4 1 A 594.3 594.3 594.3 3:30 4:53 3.2 5.1 1.61 - - - - - - - - - - Max Volume
17-Jan-09 2 12.9 8.4 4.5 A 3.3 3.3 0.7 3:10 3:21 3.5 0.2 0.01 - - - - - - - - - -
01-Feb-09 1 17.9 12.9 5 A 12.3 12.3 2.5 21:40 21:54 5.2 0.3 0.01 - - - - - - - - - -

60+371 S 19-Feb-09 4 6.59 5.99 0.6 A 600.4 600.4 600.4 0:05 1:08 2.1 10.1 3.98 33.0 4 1.62 -4 7 16 14 - - 18 Max Volume
20-Dec-08 3 8.4 7.4 1 A 211.8 211.8 211.8 8:49 9:40 3.6 1.6 0.44 - - - - - - - - - -
20-Dec-08 2 10.9 8.4 2.5 A 3.7 3.7 1.5 8:30 8:43 3.1 0.1 0.02 - - - - - - - - - -
20-Dec-08 1 17.9 10.9 7 A 18.2 18.2 2.6 8:04 8:20 5.4 0 0 33.5 - 1.67 19 15 - 16 - - 20

60+372.5 T 08-Mar-09 4 7.02 6.42 0.6 MF 43.0 43.0 43.0 4:44 5:12 1.2 0.6 0.76 32.8 2 1.43 11 8 12 - - - 10
10-Jan-09 3 8.5 7.5 1 A 400.0 - - 6:35 7:10 - - - - - - - - - - - - -
10-Jan-09 3 8.5 7.5 1 B 201.6 601.6 601.6 7:10 7:36 1.0 13.8 25.75 34.4 7 1.63 12 16 18 - - - 19 Max Volume
09-Jan-09 2 13 8.5 4.5 A 27.1 27.1 6.0 5:57 6:15 3.6 0.6 0.04 32.9 5 1.65 - - - - - - 14

60+374 P 19-Feb-09 4 7.33 6.73 0.6 A 600.8 600.8 600.8 3:38 4:40 2.3 11.2 4.2 31.4 4 1.63 5 5 19 27 - - 19 Max Volume
10-Dec-08 3 9.6 8.6 1 A 450.0 - - 16:44 17:35 - - - 32.3 - 1.62 15 10 16 15 - - 18
10-Dec-08 3 9.6 8.6 1 B 200.2 650.2 650.2 17:35 17:55 0.9 10 8.6 34.5 - 1.62 15 10 16 15 - - 17
10-Dec-08 2 12.1 9.6 2.5 A 430.0 - - 15:03 16:02 - - - - - - - - - - - - -
10-Dec-08 2 12.1 9.6 2.5 B 321.5 751.5 300.6 16:02 16:25 2.1 10.5 2 - - - - - 16 - - - 15
10-Dec-08 1 19.1 12.1 7 A 41.5 41.5 5.9 14:27 14:52 5.4 1.1 0.03 31.7 4 1.68 20 15 6 16 - - 20

60+375.5 T 09-Mar-09 4 7.5 6.9 0.6 MF 9.9 9.9 9.9 19:20 19:37 1.2 0.5 0.72 32.1 2 1.42 15 9 17 - - - 14
09-Jan-09 3 8.8 7.8 1 A 400.0 - - 3:49 4:29 - - - - - - - - - - - - -
09-Jan-09 3 8.8 7.8 1 B 205.7 605.7 605.7 4:29 4:49 1.0 10.7 20.81 32.3 4 1.66 15 9 - 14 - - 19 Max volume
09-Jan-09 2 13.3 8.8 4.5 A 620.0 - - 1:44 2:56 - - - 31.1 8 1.64 4 12 - 27 - - 21
09-Jan-09 2 13.3 8.8 4.5 B 48.7 668.7 148.6 2:56 3:14 3.7 0.6 0.04 34.2 5 1.64 - - - - - - 20

60+377 S 19-Feb-09 4 7.35 6.75 0.6 A 0.4 0.4 0.4 4:57 5:17 4.8 0 0 30.8 7 1.62 30 7 14 24 - - 18
20-Dec-08 3 8.9 7.9 1 A 3.7 3.7 3.7 7:26 7:40 3.0 0 0 32.0 - 1.64 20 9 - 21 - - 16
19-Dec-08 2 11.4 8.9 2.5 A 400.0 - - 4:46 5:40 2.7 6.5 0.8 - - - - - - - - - -
19-Dec-08 2 11.4 8.9 2.5 B 81.0 481.0 192.4 5:40 6:15 3.1 0 0 37.7 - 1.66 - - - - - - 15
19-Dec-08 1 18.4 11.4 7 A 30.3 30.3 4.3 4:19 4:37 5.4 0.2 0 32.8 - 1.65 14 8 13 15 - - 15

60+378.5 T 09-Mar-09 4 7.63 7.03 0.6 MF 94.7 94.7 94.7 10:32 11:10 1.5 0.4 0.46 29.5 1 1.39 13 9 13 - - - 17
17-Jan-09 3 8.9 7.9 1 A 3.4 3.4 3.4 2:35 2:50 2.8 0 0 - - - - - - - - - -
17-Jan-09 2 13.4 8.9 4.5 A 242.9 242.9 54.0 1:15 2:25 3.0 0 0 32.3 7 1.65 -5 10 16 19 - - 23

60+380 P 20-Feb-09 4 8.29 7.69 0.6 A 600.4 600.4 600.4 5:28 6:31 1.7 9.5 4.59 - - - - - - - - - -
04-Dec-08 3 9.72 8.72 1 A 257.5 257.5 257.5 15:23 16:23 3.0 0.011 0.001 - - - - - - - - - -
04-Dec-08 2 12.22 9.72 2.5 A 19.0 19.0 7.6 13:59 15:08 2.1 0.011 0.001 - - - - - - - - - -
05-Nov-08 1 19.22 12.22 7 A 75.0 75.0 10.7 09:23 10:12 5.1 0.1 0 30.0 2 1.62 14 6 13 12 - - -

60+381.5 T 18-Mar-09 4 8.62 8.02 0.6 MF 62.6 62.6 62.6 8:12 8:35 1.4 0.8 0.38 32.0 1 1.42 18 10 20 - - - 20
09-Jan-09 3 9.7 8.7 1 A 400.0 - - 21:31 22:06 - - - - - - - - - - - - -
09-Jan-09 3 9.7 8.7 1 B 201.5 601.5 601.5 22:06 22:26 0.4 11.2 61.69 - - - - - - - - - - Max volume
09-Jan-09 2 14.2 9.7 4.5 A 46.1 46.1 10.2 20:58 21:21 3.5 0.2 0.01 32.4 11 1.65 - - - - - - 23

60+383 S 20-Feb-09 4 8.39 7.79 0.6 A 602.3 602.3 602.3 8:27 9:43 1.9 10.2 4.47 32.0 3 1.61 16 8 17 15 - - 15 Max Volume
19-Dec-08 3 10 9 1 A 399.9 - - 3:07 3:40 1.0 15.6 16.61 32.4 5 1.66 - - - - - - 17
19-Dec-08 3 10 9 1 B 200.5 600.4 600.4 3:40 3:59 1.6 10.3 6.38 37.6 - 1.66 15 10 13 - - - 16 Max Volume
19-Dec-08 2 12.5 10 2.5 A 400.0 - - 1:28 2:18 2.9 9.7 1.39 - - - - - - - - - -  
19-Dec-08 2 12.5 10 2.5 B 350.1 750.1 300.0 2:18 2:56 3.2 5.3 0.67 33.0 3 1.65 - - - - - - 13 Max Volume
19-Dec-08 1 19.5 12.5 7 A 8.1 8.1 1.2 1:00 1:14 5.4 0.4 0.01 32.3 5 1.65 16 10 16 16 - - 14  

60+384.5 T 09-Mar-09 4 9.13 8.53 0.6 MF 41.3 41.3 41.3 21:31 22:01 1.9 0.8 0.72 - - - - - - - - - -
09-Jan-09 3 10.4 9.4 1 A 2.2 2.2 2.2 20:06 20:21 3.0 0 0.01 - - - - - - - - - -
09-Jan-09 2 12.9 10.4 2.5 A 307.8 307.8 123.1 18:10 19:52 3.0 0.1 0.01 31.5 6 1.65 5 7 - - - - 20
09-Jan-09 1 19.9 12.9 7 A 2.5 2.5 0.4 17:51 17:53 5.3 0 0.01 - - - - - - - - - -

60+386 P 20-Feb-09 4 8.98 8.38 0.6 A 600.2 600.2 600.2 10:14 11:26 2.4 7.3 2.58 32.0 3 1.62 1 10 22 15 - - 18 Max Volume
10-Dec-08 3 10.5 9.5 1 A 450.0 - - 7:11 7:45 - - - 30.5 - 1.63 20 9 10 10 - - 18
10-Dec-08 3 10.5 9.5 1 B 151.4 601.4 601.4 7:45 8:17 1.3 10 16 34.5 - 1.65 - - 8 - - - 14
10-Dec-08 2 13 10.5 2.5 A 750.1 750.1 300.0 4:10 6:42 1.8 9.5 2 - 3 - - - - - - - -
09-Dec-08 1 20 13 7 A 40.0 40.0 5.7 4:45 5:09 3.0 0 0 - - - - - - - - - -

60+387.5 T 09-Mar-09 4 8.55 7.95 0.6 MF 10.4 10.4 10.4 22:19 22:33 1.9 0.4 0.37 - - - - - - - - - -
10-Jan-09 3 10.8 9.8 1 A 3.6 3.6 3.6 9:55 10:07 2.9 0.2 0.05 30.4 7 1.65 14 17 17 - - - 20
10-Jan-09 2 15.3 10.8 4.5 A 4.4 4.4 1.0 9:33 9:46 3.4 0.3 0.02 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+389 S 20-Feb-09 4 9.26 8.66 0.6 A 600.7 600.7 600.7 13:46 14:56 1.7 9.2 4.57 32.0 3 1.60 4 11 24 16 - - 18 Max Volume
19-Dec-08 3 10.7 9.7 1 A 399.9 - - 8:26 9:00 0.6 15.6 25.08 - - - - - - - - - -  
19-Dec-08 3 10.7 9.7 1 B 185.4 585.3 585.3 9:00 9:11 1.4 15.8 11.67 37.4 4 1.66 - - - - - - 13 Max Volume
19-Dec-08 2 13.2 10.7 2.5 A 16.1 16.1 6.4 7:57 8:15 3.0 0.6 0.08 - - - - - - - - - -
19-Dec-08 1 20.2 13.2 7 A 51.0 51.0 7.3 7:27 7:43 5.6 0.3 0.01 32.7 2 1.66 - - - - - - -

60+390.5 T 09-Mar-09 4 8.85 8.25 0.6 MF 3.8 3.8 3.8 22:43 22:55 1.5 0.4 0.37 - - - - - - - - - -
10-Jan-09 3 10.3 9.3 1 A 601.0 601.0 601.0 11:04 12:06 1.2 11.2 9.18 30.4 - 1.63 - - 18 - - - 25 Max Volume
10-Jan-09 2 14.8 10.3 4.5 A 9.1 9.1 2.0 10:36 10:54 3.5 0.2 0.01 - - - - - - - - - -

60+392 P 20-Feb-09 4 8.75 8.15 0.6 A 10.0 10.0 10.0 15:17 15:32 2.4 0 0 32.0 3 1.63 4 12 24 16 - - 18
04-Dec-08 3 10 9 1 A 1.2 1.2 1.2 18:07 18:20 2.9 0.006 0.002 - - - - - - - - - -
04-Dec-08 2 12.5 10 2.5 A 13.7 13.7 5.5 17:25 17:38 2.6 0.011 0.002 - - - - - - - - - -
05-Nov-08 1 19.5 12.5 7 A 400.0 - - 02:15 03:10 3.0 10 0.5 29.0 - - - - - - - - 15
05-Nov-08 1 19.5 12.5 7 B 500.0 - - 03:11 03:55 4.4 4.5 0.14 35.0 3 1.65 - - - - - - 15
05-Nov-08 1 19.5 12.5 7 C 152.0 1052.0 150.3 03:56 04:40 5.1 0 0 46.0 2 1.68 - - 13 - - 12 15

60+393.5 T 09-Mar-09 4 8.75 8.15 0.6 MF 5.0 5.0 5.0 23:06 23:21 1.5 0.3 0.36 - - - - - - - - - -
17-Jan-09 3 9.9 8.9 1 A 400.0 - - 20:07 20:56 1.4 9.5 7.1 - - - - - - - - - -
17-Jan-09 3 9.9 8.9 1 B 234.9 634.9 634.9 20:56 21:20 1.8 9.1 5.09 - - - - - - - - - - Max Volume
17-Jan-09 2 14.4 9.9 4.5 A 4.6 4.6 1.0 19:49 20:03 3.3 0.2 0.01 33.4 6 1.66 -5 9 13 14 - - -

60+395 S 20-Feb-09 4 8.34 7.74 0.6 A 601.7 601.7 601.7 15:39 16:48 1.8 9.7 4.45 - - - - - - - - - - Max Volume
19-Dec-08 3 9.4 8.4 1 A 400.0 - - 17:47 18:00 - - - - - - - - - - - - -
19-Dec-08 3 9.4 8.4 1 B 200.7 600.7 600.7 18:00 19:01 0.7 10.6 15.2 36.7 - 1.66 - - - - - - - Max Volume
19-Dec-08 2 11.9 9.4 2.5 A 16.1 16.1 6.4 17:20 17:43 3.1 0.5 0.06 - - - - - - - - - -
19-Dec-08 1 18.9 11.9 7 A 521.7 521.7 74.5 16:24 17:12 6.3 6.3 0.14 32.3 - 1.66 23 20 16 25 - - 18 Communicate to 60+393.5

60+395.75 Q 04-Mar-09 3 9.4 8.4 1 A 9.1 9.1 9.1 8:34 9:13 3.4 0 0 - - - - - - - - - -
04-Mar-09 2 11.9 9.4 2.5 A 9.4 9.4 3.8 8:14 8:30 2.9 0.3 0.5 - - - - - - - - - -
04-Mar-09 1 18.9 11.9 7 A 26.9 26.9 3.8 7:47 8:10 5.0 0 0 32.6 4 1.64 13 6 9 10 - - 18

60+396.5 T 09-Mar-09 4 8.34 7.74 0.6 MF 316.0 316.0 316.0 23:33 0:46 1.4 0.8 0.89 32.8 1 1.43 18 10 16 - - - 14
10 Jan 09 3 9 5 8 5 1 A 405 0 18:32 19:40 32 4 1 64 22 7 20 1710-Jan-09 3 9.5 8.5 1 A 405.0 - - 18:32 19:40 - - - 32.4 - 1.64 22 7 - 20 - - 17
10-Jan-09 3 9.5 8.5 1 B 185.7 590.7 590.7 19:40 19:57 1.6 5 3.2 34.6 5 1.63 22 7 18 20 - - 22 Max Volume
10-Jan-09 2 14 9.5 4.5 A 800.0 - - 14:24 16:00 - - - 30.0 7 1.63 29 24 22 30 - - 25
10-Jan-09 2 14 9.5 4.5 B 389.0 1189.0 264.2 16:00 17:57 3.5 0.7 0.05 35.7 3 1.63 29 19 19 - - - 22
29-Jan-09 1 12 19 7 A 3.9 3.9 0.6 11:00 11:17 5.2 0 0 - - - - - - - - - -

60+397.25 Q 04-Mar-09 3 9.9 8.9 1 A 7.3 7.3 7.3 14:03 14:27 3.3 0 0 32.3 - 1.63 12 6 11 15 - - 18
04-Mar-09 2 12.4 9.9 2.5 A 627.0 - - 9:46 10:42 - - - - - - - - - - - - -
04-Mar-09 2 12.4 9.9 2.5 B 368.0 995.0 398.0 10:42 11:28 3.2 0 0 37.0 4 1.66 12 6 10 - - - 19
04-Mar-09 1 19.4 12.4 7 A 2.5 2.5 0.4 9:29 9:42 5.3 0 0 - - - - - - - - - -

60+398 P 20-Feb-09 4 9.05 8.45 0.6 A 600.9 600.9 600.9 19:36 20:38 1.5 10.6 5.96 33.0 4 1.62 2 8 20 18 - - 19 Max Volume
09-Dec-08 3 10.5 9.5 1 A 441.7 - - 3:20 4:10 0.7 9.7 27.31 31.0 6 1.65 7 7 16 2 - - 14
09-Dec-08 3 10.5 9.5 1 B 159.3 601.0 601.0 4:10 4:25 1.6 10 11.43 35.0 4 1.62 - - - - - - 19
09-Dec-08 2 13 10.5 2.5 A 2.8 2.8 1.1 3:03 3:14 1.2 0 0.01 - - - - - - - - - -
09-Dec-08 1 20 13 7 A 2.6 2.6 0.4 2:25 2:53 3.3 0 0 33.0 - 1.64 - - - - - - 19

60+399.5 T 09-Mar-09 4 9.21 8.61 0.6 MF 54.5 54.5 54.5 3:17 4:09 1.4 0.7 0.8 33.1 1 1.42 17 6 16 - - - 13
17-Jan-09 3 10.4 9.4 1 A 390.0 - - 18:03 19:00 - - - - - - - - - - - - -
17-Jan-09 3 10.4 9.4 1 B 192.0 582.0 582.0 19:00 19:12 2.8 12 8 36.3 2 1.66 -5 9 14 - - - 14 Max Volume
17-Jan-09 2 14.9 10.4 4.5 A 3.4 3.4 0.8 17:40 17:51 3.5 0.2 0.01 - - - - - - - - - -

60+401 S 20-Feb-09 4 9.54 8.94 0.6 A 546.0 546.0 546.0 20:55 21:54 1.8 10.5 5.01 32.4 5 1.64 3 8 10 17 - - 19 Communicate to 60+398
19-Dec-08 3 11.2 10.2 1 A 4.7 4.7 4.7 15:54 16:06 3.5 0.1 0.04 - - - - - - - - - -
19-Dec-08 2 13.7 11.2 2.5 A 2.6 2.6 1.0 15:34 15:47 3.0 0 0 - - - - - - - - - -
19-Dec-08 1 20.7 13.7 7 A 36.5 36.5 5.2 14:21 14:44 5.4 0 0 33.1 3 1.63 20 14 15 21 - - 17

60+402.5 T 09-Mar-09 4 9.74 9.14 0.6 MF 7.0 7.0 7.0 4:35 4:47 1.5 0.4 0.39 - - - - - - - - - -
17-Jan-09 3 11 10 1 A 601.9 601.9 601.9 16:15 17:21 2.9 10.4 3.55 32.8 - 1.68 - 23 12 - - - 20 Max Volume
17-Jan-09 2 13.5 11 2.5 A 3.2 3.2 1.3 15:58 16:11 3.1 0 0 - - - - - - - - - -

60+404 P 20-Feb-09 4 9.18 8.58 0.6 A 600.4 600.4 600.4 22:13 23:15 1.2 9.9 6.87 33.0 - 1.64 -7 11 7 17 - - 18 Max Volume
04-Dec-08 2, 3 15.09 9.8 5.29 A 17.3 17.3 3.3 22:08 22:30 2.8 0 0 - - - - - - - - - -
05-Nov-08 1 20.4 13.4 7 A 44.9 44.9 6.4 05:50 06:02 5.0 0 0 31.0 - - - - 12 - - - 12

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Appendix E - East Dike Grouting\E2 - Tables of Quantities\DRAFT REMOVED\Table E2-1 - Table of Quantities-NO DRAFT.xlsx

GOLDER ASSOCIATES
Check: GRB

PAGE 16 OF 40



TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+405.5 T 09-Mar-09 4 9.28 8.68 0.6 MF 12.9 12.9 12.9 5:02 5:18 1.4 0.3 0.34 - - - - - - - - - -
10-Jan-09 3 10.5 9.5 1 A 396.0 - - 3:25 4:12 - - - - - - - - - - - - -
10-Jan-09 3 10.5 9.5 1 B 189.9 585.9 585.9 4:12 4:34 2.0 10 9 36.6 4 1.64 - - - - - - 19 Max Volume
10-Jan-09 2 15 10.5 4.5 A 8.2 8.2 1.8 3:06 3:18 3.4 0.4 0.02 32.3 7 1.66 24 6 19 21 - - 21

60+407 S 16-Dec-08 3 10.7 9.7 1 A 600.4 600.4 600.4 15:41 16:47 1.7 10.6 6.13 31.6 - 1.60 9 10 12 14 - - 15 Max Volume
16-Dec-08 2 13.2 10.7 2.5 A 8.3 8.3 3.3 15:22 15:36 3.4 0.2 0.02 - - - - - - - - - -
16-Dec-08 1 20.2 13.2 7 A 22.0 22.0 3.1 14:57 15:11 5.9 1.2 0.03 32.4 4 1.63 9 7 12 10 - - 14

60+408.5 T 10-Mar-09 4 9.16 8.56 0.6 MF 278.5 278.5 278.5 5:45 6:50 1.1 0.4 0.62 30.0 1 1.45 12 9 15 - - - 18
10-Jan-09 3 10.6 9.6 1 A 601.3 601.3 601.3 5:06 6:41 2.5 10.8 4.38 - - - - - - - - - - Max Volume
10-Jan-09 2 15.1 10.6 4.5 A 6.3 6.3 1.4 5:06 5:20 3.7 0 0 33.8 - 1.66 - - - - - - 14

60+410 P 20-Feb-09 4 9.31 8.71 0.6 A 600.6 600.6 600.6 2:04 3:07 1.1 10 7.42 33.1 2 1.62 -3 3 10 10 - - 17
09-Dec-08 3 10.8 9.8 1 A 600.4 600.4 600.4 8:05 9:07 1.2 10 13.14 32.0 - - - - - - - - 18
09-Dec-08 2 13.3 10.8 2.5 A 2.8 2.8 1.1 7:15 7:54 1.4 0 0 30.4 5 1.62 - - - - - - 17
09-Dec-08 1 20.3 13.3 7 A 40.1 40.1 5.7 17:45 18:03 5.4 0.06 0.01 31.5 - 1.63 17 7 10 8 - 11

60+411.5 T 10-Mar-09 4 9.16 8.56 0.6 MF 601.4 601.4 601.4 8:38 9:47 1.2 9.2 7.63 - - - - - - - - - - Max Volume
11-Jan-09 3 10.7 9.7 1 A 600.9 600.9 600.9 8:24 10:12 2.9 4.5 1.55 - - - - - - - - - - Max Volume
11-Jan-09 2 13.2 10.7 2.5 A 33.2 33.2 13.3 7:31 7:58 2.9 0.4 0.06 - - - - - - - - - -
11-Jan-09 1 20.2 13.2 7 A 7.3 7.3 1.0 7:06 7:22 5.4 0.3 0.01 30.8 7 1.66 11 8 15 16 - - 17

60+413 S 20-Feb-09 4 9.64 9.04 0.6 A 600.9 600.9 600.9 3:25 4:26 1.4 10.3 6.27 32.6 2 1.62 5 6 10 11 - - 17
16-Dec-08 3 11.4 10.4 1 A 400.0 - - 19:08 19:57 0.9 10.1 23.71 - - - - - - - - - -
16-Dec-08 3 11.4 10.4 1 B 200.2 600.2 600.2 19:57 20:15 2.9 7.8 5.03 36.0 5 1.65 19 9 16 14 - - 16 Max Volume
16-Dec-08 2 13.9 11.4 2.5 A 113.8 113.8 45.5 18:40 19:03 2.9 1 0.14 - - - - - - - - - -
16-Dec-08 1 20.9 13.9 7 A 235.7 235.7 33.7 17:04 17:55 5.4 3.5 0.09 32.5 - 1.62 18 10 12 13 - - 13  

60+414.5 T 10-Mar-09 4 10.12 9.52 0.6 MF 600.0 600.0 600.0 13:00 14:23 1.4 5.7 4.15 - - - - - - - - - - Max Volume
11-Jan-09 3 11.4 10.4 1 A 603.2 603.2 603.2 13:34 14:40 1.4 10.1 7.25 33.7 5 1.64 -10 16 17 14 - - 17 Max Volume
11-Jan-09 2 15.9 11.4 4.5 A 4.2 4.2 0.9 13:12 13:26 3.5 0.2 0.02 - - - - - - - - - -

60+416 P 20 Feb 09 4 10 02 9 42 0 6 A 109 3 109 3 109 3 4:39 4:55 0 9 14 9 13 26 Communicate to 60+41960+416 P 20-Feb-09 4 10.02 9.42 0.6 A 109.3 109.3 109.3 4:39 4:55 0.9 14.9 13.26 - - - - - - - - - - Communicate to 60+419
04-Dec-08 3 11.4 10.6 0.8 A 2.0 2.0 2.5 23:42 23:55 2.5 0.012 0.005 - - - - - - - - - -
04-Dec-08 2 14.95 11.4 3.55 A 3.8 3.8 1.1 22:52 23:06 2.1 0.012 0.002 32.0 5 1.58 20 17 22 13 - - 22
06-Nov-08 1 20.9 13.9 7 A 44.8 44.8 6.4 14:22 15:03 5.8 0 0 32.6 5 1.64 - - - - - - -

60+417.5 T 10-Mar-09 4 9.82 9.22 0.6 MF 37.6 37.6 37.6 14:45 14:59 1.1 0.2 0.2 30.0 1 1.42 12 13 19 - - - 19
17-Jan-09 3 11.2 10.2 1 A 2.5 2.5 2.5 15:03 15:15 3.0 0 0 - - - - - - - - - -
17-Jan-09 2 13.7 11.2 2.5 A 2.3 2.3 0.9 14:45 14:55 3.0 0.1 0.01 30.6 10 1.63 -4 21 20 - - - 25

60+419 S 20-Feb-09 4 9.36 8.76 0.6 A 601.0 601.0 601.0 5:09 6:12 1.1 10.4 7.39 32.9 2 1.63 -3 6 11 14 - - 17 Max Volume
16-Dec-08 3 11 10 1 A 3.6 3.6 3.6 22:02 22:20 3.6 0 0 - - - - - - - - - -
16-Dec-08 2 13.5 11 2.5 A 3.0 3.0 1.2 9:04 21:30 3.1 0 0 - - - - - - - - - -
16-Dec-08 1 20.5 13.5 7 A 7.0 7.0 1.0 20:36 8:48 5.4 0.2 0 33.2 6 1.66 19 9 12 14 - - 16  

60+420.5 T 10-Mar-09 4 9.16 8.56 0.6 MF 373.3 373.3 373.3 15:15 16:03 1.6 0.16 0.1 - - - - - - - - - -
17-Jan-09 3 10.5 9.5 1 A 600.2 600.2 600.2 11:36 13:02 3.0 5.6 1.91 - - - - - - - - - - Max Volume
17-Jan-09 2 15 10.5 4.5 A 13.5 13.5 3.0 11:16 11:30 3.6 0.2 0.01 31.3 9 1.65 4 21 10 20 - - 21

60+422 P 21-Feb-09 4 9.33 8.73 0.6 A 526.8 526.8 526.8 6:30 7:32 1.0 10.5 9.5 33.5 4 1.62 -2 9 14 11 - - 19 Communicate to 60+437
09-Dec-08 3 10.7 9.7 1 A 400.0 - - 16:06 00:00 - - - 33.0 - 1.61 10 7 10 8 - - 12
09-Dec-08 3 10.7 9.7 1 B 200.0 600.0 600.0 00:00 17:12 3.0 10 36.5 36.5 - 1.66 - - 10 - - - 11
09-Dec-08 2 13.2 10.7 2.5 A 411.4 411.4 164.6 14:54 15:55 3.0 0 0.01 - - - 16 5 10 6 - - 14
09-Dec-08 1 20.2 13.2 7 A 2.8 2.8 0.4 14:36 14:46 5.4 0 0 31.5 5 1.63 16 5 12 6 - - 12

60+422.75 Q 25-Feb-09 3 11.1 10.1 1 A 601.9 601.9 601.9 15:38 16:40 1.1 9.3 8.15 34.0 3 1.54 23 13 16 14 - - 18 Max Volume
25-Feb-09 2 13.6 11.1 2.5 A 10.8 10.8 4.3 15:25 15:35 3.4 0 0 - - - - - - - - - -
25-Feb-09 1 20.6 13.6 7 A 186.9 186.9 26.7 14:25 15:20 5.2 3.3 0.09 33.5 3 1.64 -7 10 16 14 - - 17

60+423.5 T 17-Mar-09 4 9.31 8.71 0.6 MF 508.7 508.7 508.7 15:13 16:59 1.3 0.4 0.33 - - - - - - - - - -
11-Jan-09 3 10.4 9.4 1 A 643.9 643.9 643.9 17:21 18:32 0.9 10 10.6 - - - - - - - - - - Max Volume
11-Jan-09 2 14.9 10.4 4.5 A 800.0 - - 14:57 16:29 - - - 32.3 2 1.63 -9 9 15 - - - 14
11-Jan-09 2 14.9 10.4 4.5 B 553.0 1353.0 300.7 16:29 17:13 2.1 12.4 1.33 38.0 - 1.65 -8 18 17 - - - 18 Max Volume
29-Jan-09 1 19.9 12.9 7 A 10.3 10.3 1.5 15:13 15:25 5.2 0.3 0.01 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+424.25 Q 25-Feb-09 3 11.1 10.1 1 A 90.4 90.4 90.4 18:20 19:46 3.2 0.3 0.1 - - - - - - - - - -
25-Feb-09 2 13.6 11.1 2.5 A 13.1 13.1 5.2 18:02 18:16 3.3 0.2 0.03 - - - - - - - - - -
25-Feb-09 1 20.6 13.6 7 A 22.1 22.1 3.2 16:57 17:17 5.6 0.2 0.01 - - - - - - - - - -

60+425 S 21-Feb-09 4 9.18 8.58 0.6 A 600.2 600.2 600.2 10:18 12:02 1.1 9.4 6.92 34.0 5 1.57 -21 6 11 12 - - 14 Max Volume
16-Dec-08 3 10.5 9.5 1 A 399.9 - - 2:40 3:26 3.2 5.8 4.41 - - - - - - - - - -
16-Dec-08 3 10.5 9.5 1 B 21.4 421.3 421.3 3:26 3:49 3.0 0 0 37.0 6 1.64 - - - - - - 16 Max Volume
16-Dec-08 2 13 10.5 2.5 A 3.3 3.3 1.3 2:24 2:37 3.2 0 0 - - - - - - - - - -
16-Dec-08 1 20 13 7 A 13.4 13.4 1.9 2:00 2:16 5.4 0 0 32.8 4 1.65 19 11 11 15 - - 17

60+426.5 T 10-Mar-09 4 9.46 8.86 0.6 MF 603.0 603.0 603.0 16:40 17:55 1.0 10.6 10.91 - - - - - - - - - - Max Volume
11-Jan-09 3 10.9 9.9 1 A 199.3 199.3 199.3 20:02 20:51 3.1 0 0 - - -
11-Jan-09 2 15.4 10.9 4.5 A 44.8 44.8 10.0 19:17 19:54 3.4 0 0 33.4 - 1.65 -9 6 15 14 - - 14

60+428 P 21-Feb-09 4 10.5 9.9 0.6 A 606.0 606.0 606.0 14:29 15:38 0.9 10.4 9.99 33.0 4 1.59 -5 7 26 10 - - 16
06-Dec-08 3 11.82 10.82 1 A 0.6 0.6 0.6 08:50 09:04 3.0 0 0.01 - - - - - - - - - -
06-Dec-08 2 14.32 11.82 2.5 A 5.3 5.3 2.1 08:10 08:35 3.0 0 0.01 32.0 6 1.65 24 10 9 18 - - 20
06-Nov-08 1 21.32 14.32 7 A 97.9 97.9 14.0 15:28 15:55 5.5 1.8 0.05 28.6 - - - - - - - - -

60+429.5 T 10-Mar-09 4 11.32 10.72 0.6 MF 70.0 70.0 70.0 19:15 20:39 1.4 0.5 0.37 31.0 2 1.43 17 8 16 - - - 15
17-Jan-09 3 12.8 11.8 1 A 24.3 24.3 24.3 8:57 9:27 2.7 0 0 31.6 - 1.63 0 16 10 - - - 22
17-Jan-09 2 15.3 12.8 2.5 A 37.9 37.9 15.2 8:11 8:36 3.4 0.2 0.02 31.3 - 1.60 - - 14 - - - 31

60+431 S 21-Feb-09 4 12.03 11.43 0.6 A 1.0 1.0 1.0 16:07 16:17 2.6 0 0 - - - - - - - - - -
16-Dec-08 3 13.9 12.9 1 A 22.3 22.3 22.3 5:07 6:00 3.2 0.4 0.12 - - - - - - - - - -
16-Dec-08 2 16.4 13.9 2.5 A 18.5 18.5 7.4 4:42 4:58 3.0 0.5 0.06 - - - - - - - - - -
16-Dec-08 1 23.4 16.4 7 A 12.9 12.9 1.8 4:18 4:32 5.4 0 0 32.9 - 1.65 - - - - - - 15

60+432.5 T 10-Mar-09 4 11.62 11.02 0.6 MF 235.9 235.9 235.9 20:50 22:44 1.3 0.5 0.41 - - - - - - - - - -
17-Jan-09 3 13 12 1 A 26.0 26.0 26.0 7:19 7:53 3.0 0.2 0.07 31.0 9 1.62 19 16 13 - - - 24
17-Jan-09 2 15.5 13 2.5 A 49.0 49.0 19.6 6:35 7:07 3.0 0.3 0.04 - - - - - - - - - -

60+434 P 21-Feb-09 4 10.63 10.03 0.6 A 392.1 392.1 392.1 16:28 17:16 0.6 10.3 14.26 - - - - - - - - - - Communicate to 60+437
12 Dec 08 3 11 9 10 9 1 A 191 1 191 1 191 1 3:08 3:35 3 1 0 2 0 1412-Dec-08 3 11.9 10.9 1 A 191.1 191.1 191.1 3:08 3:35 3.1 0.2 0.14 - - - - - - - - - -
12-Dec-08 2 14.4 11.9 2.5 A 35.0 35.0 14.0 2:43 3:00 3.2 1 0.12 32.0 - - - - - - - - -
12-Dec-08 1 21.4 14.4 7 A 122.0 122.0 17.4 2:05 2:35 5.6 2.4 0.06 33.0 6 1.63 19 9 10 12 - - 18

60+435.5 T 10-Mar-09 4 10.76 10.16 0.6 MF 412.4 412.4 412.4 0:44 2:04 1.9 0.3 0.18 30.3 2 1.43 16 7 16 - - - 13
16-Jan-09 3 12.1 11.1 1 A 600.0 600.0 600.0 4:52 6:00 2.5 10.5 4.13 - - - - - - - - - - Max volume
16-Jan-09 2 16.6 12.1 4.5 A 14.8 14.8 3.3 4:32 4:43 3.5 0.7 0.04 - - - - - - - - - -

60+437 S 17-Dec-08 3 12.2 11.2 1 A 15.3 15.3 15.3 8:00 8:18 3.5 0.1 0.04 - - - - - - - - - -
17-Dec-08 2 14.7 12.2 2.5 A 14.3 14.3 5.7 7:38 7:55 3.5 0.4 0.05 - - - - - - - - - -
17-Dec-08 1 21.7 14.7 7 A 110.8 110.8 15.8 7:02 7:30 5.6 0.7 0.02 33.5 - 1.66 12 6 8 10 - - 15

60+438.5 T 10-Mar-09 4 11.09 10.49 0.6 MF 86.3 86.3 86.3 2:30 3:15 1.2 0.5 0.39 - - - - - - - - - -
16-Jan-09 3 12.6 11.6 1 A 297.5 297.5 297.5 3:03 4:00 3.0 0 0 33.1 4 1.66 2 9 18 15 - - 20
16-Jan-09 2 15.1 12.6 2.5 A 24.0 24.0 9.6 2:33 2:56 2.9 0.3 0.04 - - - - - - - - - -
16-Jan-09 1 22.1 15.1 7 A 219.3 219.3 31.3 1:43 2:25 5.2 1.8 0.05 31.6 10 1.65 10 10 16 18 - - 21

60+440 P 21-Feb-09 4 11.87 11.27 0.6 A 0.6 0.6 0.6 19:23 19:35 2.8 0 0 33.1 2 1.62 -7 7 16 11 - - 17
06-Dec-08 3 11.29 10.29 1 A 7.0 7.0 7.0 10:03 10:25 3.0 0 0.1 - - - - - - - - - -
06-Dec-08 2 13.79 11.29 2.5 A 16.3 16.3 6.5 09:31 09:55 3.0 0.2 0.1 32.0 - - 22 10 9 14 - - 20
06-Nov-08 1 21.59 14.59 7 A 473.8 - - 18:09 19:20 4.5 13.8 0 32.0 - 1.64 9 17 19 - - - 14
06-Nov-08 1 21.59 14.59 7 B 161.9 635.7 90.8 19:20 20:08 5.5 0.5 0.01 35.0 - - - - - - - - -

60+441.5 T 10-Mar-09 4 10.2 9.6 0.6 MF 28.1 28.1 28.1 3:39 3:59 1.3 0.5 0.37 29.6 3 1.44 18 9 14 - - - 16
13-Jan-09 3 11.6 10.6 1 A 15.5 15.5 15.5 5:47 6:17 2.8 0.3 0.1 - - - - - - - - - -
13-Jan-09 2 16.1 11.6 4.5 A 49.0 49.0 10.9 5:03 5:38 4.1 0.4 0.02 33.4 - 1.65 24 2 21 3 - - 21

60+443 S 21-Feb-09 4 10.1 9.5 0.6 A 600.5 600.5 600.5 19:44 20:47 0.4 10.6 19.16 - - - - - - - - - - Max Volume
17-Dec-08 3 11.6 10.6 1 A 400.0 - - 14:31 15:10 - - - - - - - - - - - - -
17-Dec-08 3 11.6 10.6 1 B 192.6 592.6 592.6 15:10 17:10 3.0 14.7 15.9 38.6 1 1.64 5 10 8 - - - 14
17-Dec-08 2 14.1 11.6 2.5 A 32.6 32.6 13.0 13:55 14:23 3.5 0.6 0.06 31.6 - 1.66 17 9 10 13 - - 18  
17-Dec-08 1 21.1 14.1 7 A 56.9 56.9 8.1 13:01 13:47 5.0 0.3 0.01 32.3 - 1.65 15 8 9 12 - - 18  
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
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Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          
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Date Stage # From Length QFINAL

Take

To
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Start End Pozzutec Bentonite MixWater Ambient Glenium

60+443.75 Q 27-Feb-09 3 11.7 10.7 1 A 601.3 601.3 601.3 13:52 14:48 2.2 9.5 4.93 32.0 4 1.62 13 10 16 16 - - 19 Max Volume
27-Feb-09 2 14.2 11.7 2.5 A 450.0 - - 10:04 10:48 0.9 11.2 3.8 31.0 4 1.63 18 11 20 16 - - 25 Max Volume
27-Feb-09 2 14.2 11.7 2.5 B 275.0 725.0 290.0 10:48 11:16 1.7 9.9 1.8 35.0 2 1.64 12 9 22 - - - 20 Max Volume
27-Feb-09 1 21.2 14.2 7 A 115.1 115.1 16.4 9:32 9:59 5.4 0.4 0.01 31.0 4 1.63 18 11 20 16 - - 25

60+444.5 T 10-Mar-09 4 10.07 9.47 0.6 MF 9.1 9.1 9.1 4:41 4:45 1.2 0.2 0.15 - - - - - - - - - -
14-Jan-09 3 11.3 10.3 1 A 8.6 8.6 8.6 9:20 9:46 3.0 0 0 31.5 8 1.65 12 7 14 - - - 17
14-Jan-09 2 15.8 11.3 4.5 A 700.0 - - 7:00 8:10 - - - 30.2 5 1.64 11 21 20 11 - - 22
14-Jan-09 2 15.8 11.3 4.5 B 651.0 1351.0 300.2 8:10 9:03 2.3 12.4 1.21 38.0 1 1.65 11 9 15 - - - 15
29-Jan-09 1 20.8 13.8 7 A 339.8 339.8 48.5 8:36 8:54 5.3 0.5 0.01 34.4 - 1.65 -10 7 14 - - - 17

60+445.25 Q 27-Feb-09 3 11.1 10.1 1 A 13.4 13.4 13.4 16:12 16:38 3.1 0.2 0.07 - - - - - - - - - -
27-Feb-09 2 13.6 11.1 2.5 A 58.0 58.0 23.2 15:42 16:09 3.3 0.6 0.08 - - - - - - - - - -
27-Feb-09 1 20.6 13.6 7 A 71.8 71.8 10.3 15:10 15:33 5.1 0.9 0.03 33.0 1 1.64 10 9 15 14 - - 17

60+446 P 20-Feb-09 4 9.84 9.24 0.6 A 600.5 600.5 600.5 15:20 16:25 0.6 10 - 33.4 - 1.61 20 16 16 22 - - 22
13-Dec-08 3 11.3 10.3 1 A 400.0 - - 7:49 8:35 0.5 10 0 - - - - - - - - - -
13-Dec-08 3 11.3 10.3 1 B 101.2 501.2 501.2 8:35 8:55 1.0 10 15 35.0 - 1.62 - - 11 - - - -
13-Dec-08 2 13.8 11.3 2.5 A 7.5 7.5 3.0 7:28 7:40 3.0 0.4 0.05 31.6 5 1.64 - - 13 - - - -
12-Dec-08 1 20.8 13.8 7 A 793.4 - - 4:17 5:15 3.3 14.7 0.63 33.0 - 1.62 16 10 10 - - - 16
12-Dec-08 1 20.8 13.8 7 B 560.6 - - 5:15 5:55 5.5 9.8 0.25 37.2 - 1.64 16 10 10 - - - 17
13-Dec-08 1 20.8 13.8 7 C 1520.0 2874.0 410.6 5:55 6:32 5.4 0 0 46.1 - 1.66 21 10 9 - - 17 17

60+447.5 T 10-Mar-09 4 9.97 9.37 0.6 MF 322.5 322.5 322.5 5:09 6:08 1.5 0.3 0.19 - - - - - - - - - -
14-Jan-09 3 11.1 10.1 1 A 600.7 600.7 600.7 10:28 11:38 1.3 10.5 8.28 30.4 7 1.65 14 24 2 20 - - 20 Max volume
14-Jan-09 2 15.6 11.1 4.5 A 8.0 8.0 1.8 10:05 10:21 3.5 0 0 - - - - - - - - - -
01-Feb-09 1 20.6 16.1 4.5 A 9.2 9.2 2.0 20:25 20:43 4.8 0.3 0.01 32.4 6 1.67 -11 18 21 22 - - 20

60+449 S 20-Feb-09 4 9.49 8.89 0.6 A 600.5 600.5 600.5 16:32 17:36 1.6 10.5 - 31.0 - 1.62 16 16 16 20 - - 23
17-Dec-08 3 11.1 10.1 1 A 600.6 600.6 600.6 17:17 18:15 0.5 16 33.62 34.1 6 1.65 15 10 11 15 - - 19
17-Dec-08 2 13.6 11.1 2.5 A 7.0 7.0 2.8 16:55 17:09 3.8 0.3 0.04 - - - - - - - - - -
17-Dec-08 1 20.6 13.6 7 A 88.4 88.4 12.6 16:11 16:41 5.9 0.6 0.01 30.7 - 1.57 7 7 4 13 - - 10

60+450 5 T 11 Mar 09 4 10 07 9 47 0 6 MF 46 1 46 1 46 1 8:45 9:03 1 4 0 3 0 21 31 0 4 1 43 16 13 15 14

Max Volume. RST broken, 
Manual reading

Max Volume. RST broken, 
manual reading

60+450.5 T 11-Mar-09 4 10.07 9.47 0.6 MF 46.1 46.1 46.1 8:45 9:03 1.4 0.3 0.21 31.0 4 1.43 16 13 15 - - - 14
14-Jan-09 3 11.6 10.6 1 A 5.2 5.2 5.2 14:33 14:45 3.0 0.1 0.02 - - - - - - - - - -
14-Jan-09 2 16.1 11.6 4.5 A 22.7 22.7 5.0 14:03 14:25 3.5 0.2 0.01 - - - - - - - - - -

60+452 P 21-Feb-09 4 9.56 8.96 0.6 A 600.9 600.9 600.9 7:34 8:41 - 10.1 - 31.0 - 1.64 15 13 10 11 - - 18
06-Dec-08 3 11.2 10.2 1 A 7.2 7.2 7.2 02:23 02:40 3.0 0.1 0.1 - - - - - - - - - -
06-Dec-08 2 13.7 11.2 2.5 A 1.6 1.6 0.6 01:58 02:10 3.0 0 0.01 33.5 5 1.66 14 8 17 10 - - 17
06-Nov-08 1 20.7 13.7 7 A 470.0 - - 08:55 10:40 0.0 11.6 inf 30.0 4 1.62 - - - - - - 13
06-Nov-08 1 20.7 13.7 7 B 80.8 550.8 78.7 10:41 10:58 5.6 0.7 0.02 35.0 2 1.65 - - - - - - -

60+453.5 T 11-Mar-09 4 10.1 9.5 0.6 MF 424.5 - - 8:21 9:10 1.0 9.1 9.13 - - - - - - - - - -
11-Mar-09 4 10.1 9.5 0.6 A 3.3 427.8 427.8 10:07 10:16 1.6 0.3 0.18 30.0 0 1.50 - 9 16 - - - 18
14-Jan-09 3 11.7 10.7 1 A 2.4 2.4 2.4 5:40 5:55 3.3 0 0 - - - - - - - - - -
14-Jan-09 2 14.2 11.7 2.5 A 11.7 11.7 4.7 5:20 5:35 3.0 0 0 - - - - - - - - - -

60+455 S 21-Feb-09 4 10.17 9.57 0.6 A 605.5 605.5 605.5 9:20 10:30 - 10.3 - - - - - - - - - - -
17-Dec-08 3 11.7 10.7 1 A 5.5 5.5 5.5 20:36 20:54 3.2 0.1 0.09 32.2 - 1.65 14 11 12 13 - - 15  
17-Dec-08 2 14.2 11.7 2.5 A 6.6 6.6 2.6 8:15 8:30 3.3 0.3 0.03 - - - - - - - - - -
17-Dec-08 1 21.2 14.2 7 A 12.3 12.3 1.8 7:46 7:58 5.4 0 0 33.0 5 1.65 8 9 7 14 - - 14  

60+456.5 T 11-Mar-09 4 10.15 9.55 0.6 MF 601.7 601.7 601.7 12:25 15:22 1.7 2.7 1.58 - - - - - - - - - - Max Volume
14-Jan-09 3 11.5 10.5 1 A 0.8 0.8 0.8 4:42 4:52 3.0 0 0 - - - - - - - - - -
14-Jan-09 2 16 11.5 4.5 A 36.1 36.1 8.0 4:15 4:35 3.1 0.3 0.02 - - - - - - - - - -

60+458 P 21-Feb-09 4 10.17 9.57 0.6 A 0.7 0.7 0.7 10:44 10:57 2.5 0 0.01 - - - - - - - - - -
13-Dec-08 3 12.5 11.5 1 A 1.3 1.3 1.3 18:04 18:15 3.2 0 0.004 32.0 5 1.62 - - 9 - - - 15
13-Dec-08 2 15 12.5 2.5 A 420.0 - - 14:24 16:35 3.0 2.5 0.3 32.6 - 1.61 - - - - - - 15
13-Dec-08 2 15 12.5 2.5 B 140.0 560.0 224.0 16:35 17:46 3.0 0.8 0.1 35.8 3 1.63 - - 9 - - - 14
13-Dec-08 1 22 15 7 A 3.2 3.2 0.5 14:04 14:15 5.5 0.1 0 31.4 - 1.61 16 17 4 17 - - 12

60+459.5 T 11-Mar-09 4 10.38 9.78 0.6 MF 45.4 45.4 45.4 19:01 19:19 1.5 0 0 31.3 1 1.43 15 9 14 - - - 14
16-Jan-09 3 11.6 10.6 1 A 11.1 11.1 11.1 18:29 18:53 3.1 0.2 0.02 - - - - - - - - - -
16-Jan-09 2 16.1 11.6 4.5 A 29.3 29.3 6.5 17:31 17:51 3.6 0.2 0.01 30.2 - 1.64 0 22 15 21 - - 23

RST broken. Final volume of 
Mix B calculated manually.

Max Volume.  RST broken, 
manual reading

Max Volume.  RST broken, 
manual reading
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+461 S 21-Feb-09 4 10.07 9.47 0.6 A 602.2 602.2 602.2 22:28 23:30 1.0 10.6 9.18 33.1 3 1.63 -22 6 19 8 - - 17 Max Volume
17-Dec-08 3 11.5 10.5 1 A 160.2 160.2 160.2 0:37 1:06 0.3 15.6 136.02 33.2 - 1.64 - - - - - - 14 Communication. Stop. 
17-Dec-08 2 14 11.5 2.5 A 395.0 - - 23:30 0:02 0.6 9.8 7.15 - - - - - - - - - -
17-Dec-08 2 14 11.5 2.5 B 355.9 750.9 300.4 0:02 0:31 0.4 15.2 15.51 37.0 5 1.66 16 10 15 15 - - 14
17-Dec-08 1 21 14 7 A 40.7 40.7 5.8 22:47 23:14 5.5 0.8 0.02 32.2 4 1.65 14 11 14 13 - - 15  

60+462.5 T 11-Mar-09 4 9.28 8.68 0.6 MF 601.1 601.1 601.1 20:15 21:25 1.5 9.7 6.7 33.5 4 1.44 15 10 15 - - - 15 Max Volume
14-Jan-09 3 11.5 10.5 1 A 404.0 - - 2:22 3:11 - - - - - - - - - - - - -
14-Jan-09 3 11.5 10.5 1 B 226.8 630.8 630.8 3:11 3:32 1.0 9.5 9.33 36.5 3 1.65 17 7 14 17 - - 7 Max volume
14-Jan-09 2 14 11.5 2.5 A 72.0 72.0 28.8 1:36 2:20 2.8 0.5 0.08 - - - - - - - - - -
14-Jan-09 1 21 14 7 A 10.5 10.5 1.5 1:09 1:22 5.0 0.8 0.02 32.0 4 1.65 18 7 16 17 - - 19

60+464 P 21-Feb-09 4 9.82 9.22 0.6 A 600.3 600.3 600.3 23:49 0:53 0.9 10.3 10.11 32.5 1 1.65 -14 7 17 14 - - 18 Max Volume
07-Dec-08 3 11.2 10.2 1 A 600.4 600.4 600.4 17:52 19:13 0.0 9.3 inf 32.5 - 1.61 12 11 20 14 - - 20
06-Dec-08 2 13.7 11.2 2.5 A 410.0 - - 15:00 16:25 - - - 32.5 - - 15 8 14 12 - - 18
06-Dec-08 2 13.7 11.2 2.5 B 340.0 750.0 300.0 16:25 17:28 0.0 5 inf 37.0 3 1.66 11 8 15 - - - 17
06-Nov-08 1 20.7 13.7 7 A 341.9 341.9 48.8 02:19 03:20 5.3 2.7 0.07 31.0 3 1.63 1 - 18 - - - 14

60+465.5 T 11-Mar-09 4 9.56 8.96 0.6 MF 7.8 7.8 7.8 19:38 19:53 1.6 0 0 - - - - - - - - - -
15-Jan-09 3 11.1 10.1 1 A 400.0 - - 7:19 8:43 - - - 30.7 5 1.61 17 14 16 23 - - 20
15-Jan-09 3 11.1 10.1 1 B 203.0 603.0 603.0 8:43 9:03 0.9 10.1 10.9 36.1 - 1.65 -15 14 13 - - - 17 Max volume
15-Jan-09 2 15.6 11.1 4.5 A 15.3 15.3 3.4 6:54 7:10 3.0 0.1 0.01 - - - - - - - - - -

60+467 S 21-Feb-09 4 9.71 9.11 0.6 A 196.4 196.4 196.4 3:19 3:41 0.9 9.8 8.78 33.0 4 1.62 -8 9 18 28 - - 21 Communicate to 60+464
17-Dec-08 3 11.2 10.2 1 A 10.4 10.4 10.4 4:39 5:01 3.2 0 0.06 - - - - - - - - - -
17-Dec-08 2 13.7 11.2 2.5 A 25.0 25.0 10.0 4:08 4:20 3.1 0.5 0.07 - - - - - - - - - -  
17-Dec-08 1 20.7 13.7 7 A 18.3 18.3 2.6 3:30 4:02 5.4 0.6 0.01 33.1 6 1.65 16 9 15 16 - 15  

60+468.5 T 17-Mar-09 4 10.35 9.75 0.6 MF 434.0 - - 9:53 10:11 0.9 0.5 - - - - - - - - - - -
17-Mar-09 4 10.35 9.75 0.6 A 96.9 530.9 530.9 10:11 11:23 1.4 0.3 0.18 31.0 4 1.64 12 8 17 - - - 19
16-Jan-09 3 11.5 10.5 1 A 603.9 603.9 603.9 5:48 7:01 0.0 15.3 inf - - - - - - - - - -
15-Jan-09 2 16 11.5 4.5 A 2.3 2.3 0.5 5:33 5:40 3.5 0 0.01 31.5 - 1.66 15 9 15 - - - 21

60+470 P 21 Feb 09 4 10 35 9 75 0 6 A 194 3 194 3 194 3 3:50 4:15 0 5 8 8 13 32 3 1 1 65 16 9 17 8 19 Communicate to 60+46460+470 P 21-Feb-09 4 10.35 9.75 0.6 A 194.3 194.3 194.3 3:50 4:15 0.5 8 8.13 32.3 1 1.65 -16 9 17 8 - - 19 Communicate to 60+464
13-Dec-08 3 12.5 11.5 1 A 528.4 528.4 528.4 2:22 3:21 2.3 9.4 4.57 - - - - - - - - - - Communicate to 60+468.5
13-Dec-08 2 15 12.5 2.5 A 94.0 94.0 37.6 1:45 2:13 3.0 0.8 0.1 32.2 6 1.64 18 10 14 14 - - 17
13-Dec-08 1 22 15 7 A 367.4 - - 9:11 9:45 5.6 10.4 0.27 32.6 5 1.66 18 8 14 12 - - 16
13-Dec-08 1 22 15 7 B 346.8 714.2 102.0 9:45 10:41 5.4 1.8 0.04 37.0 4 1.66 19 8 14 - - - 16

60+471.5 T 11-Mar-09 4 10.27 9.67 0.6 MF 5.8 5.8 5.8 21:54 22:09 1.3 0 0.01 - - - - - - - - - -
16-Jan-09 3 11.9 10.9 1 A 8.5 8.5 8.5 7:41 8:05 2.7 0.1 0.05 - - - - - - - - - -
16-Jan-09 2 16.4 11.9 4.5 A 6.2 6.2 1.4 7:22 7:35 3.5 0.3 0.02 32.3 5 1.66 -4 12 16 20 - - -

60+473 S 21-Feb-09 4 10.38 9.78 0.6 A 601.3 601.3 601.3 4:30 5:34 0.9 10.1 8.1 - - - - - - - - - - Max Volume
17-Dec-08 3 11.5 10.5 1 A 72.7 72.7 72.7 6:14 7:18 3.0 0.1 0.05 - - - - - - - - - -
17-Dec-08 2 14 11.5 2.5 A 25.6 25.6 10.2 5:39 6:03 3.2 0.04 0.04 - - - - - - - - - -
17-Dec-08 1 21 14 7 A 12.1 12.1 1.7 5:18 5:30 5.7 0.4 0.01 - - - - - - - - - -

60+473.75 Q 05-Feb-09 3 13.3 12.3 1 A 660.2 660.2 660.2 4:54 5:57 0.5 13.5 27.12 33.8 4 1.66 8 8 - 13 - - 16 Max Volume
05-Feb-09 2 17.8 13.3 4.5 A 509.0 - - 2:44 3:30 0.9 15 5.9 31.4 3 1.52 18 1 - 5 - - 14
05-Feb-09 2 17.8 13.3 4.5 B 766.0 - - 3:30 4:30 1.5 1.4 1.2 36.7 2 1.64 18 3 - - - - 11
05-Feb-09 2 17.8 13.3 4.5 C 122.0 1397.0 310.4 2:44 4:44 1.0 9.2 2 47.2 - 1.65 20 6 - - - 13 14 Max Volume
06-Feb-09 1 22.8 17.8 5 A 17.9 17.9 3.6 0:34 1:09 5.3 0 0 32.0 4 1.68 4 11 - 27 - - 20

60+474.5 T 11-Mar-09 4 12 11.4 0.6 MF 8.2 8.2 8.2 0:36 0:57 1.3 0.3 0.27 32.2 1 1.45 18 8 8 - - - 14
16-Jan-09 3 12 11 1 A 2.9 2.9 2.9 9:39 9:52 2.9 0 0.01 - - - - - - - - - - Collapse; No stage 1, 2

60+475.25 Q 06-Feb-09 3 13.1 12.1 1 A 6.9 6.9 6.9 8:12 8:30 3.3 0.2 0.05 - - - - - - - - - -
06-Feb-09 2 17.6 13.1 4.5 A 26.6 26.6 5.9 7:47 8:04 3.9 1.2 0.06 31.0 5 1.62 -9 7 13 12 - - 14
06-Feb-09 1 22.6 17.6 5 A 2.6 2.6 0.5 2:03 2:18 5.4 0 0 - - - - - - - - - -

60+476 P 22-Feb-09 4 10.38 9.78 0.6 A 600.0 600.0 600.0 7:46 8:52 1.0 9.3 7.9 32.0 2 1.59 -8 11 15 12 - - 18 Max Volume
06-Nov-08 1 21.38 14.38 7 A 162.8 162.8 23.3 03:32 04:23 5.5 2.2 0.06 30.0 - - - - - - - - - Grout in hole; No stage 2, 3

60+476.75 Q 06-Feb-09 3 12.8 11.8 1 A 523.8 523.8 523.8 9:34 10:29 0.8 10 12.49 - - - - - - - - - - Max Volume
06-Feb-09 2 17.3 12.8 4.5 A 15.2 15.2 3.4 8:45 9:00 3.8 0.1 0.03 - - - - - - - - - -
06-Feb-09 1 22.3 17.3 5 A 26.9 26.9 5.4 2:43 3:02 6.0 0.1 0 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+477.5 T 11-Mar-09 4 10.12 9.52 0.6 MF 601.9 601.9 601.9 2:12 3:20 1.3 11.8 15.31 - - - - - - - - - - Max Volume
16-Jan-09 3 11.7 10.7 1 A 4.3 4.3 4.3 8:56 9:10 2.9 0.1 0.05 - - - - - - - - - -
16-Jan-09 2 14.2 11.7 2.5 A 12.1 12.1 4.8 8:34 8:51 2.9 0.2 0.02 33.3 - 1.55 - - 19 - - - 25 Agi Mix
29-Jan-09 1 21.2 14.2 7 A 46.8 46.8 6.7 8:35 8:53 5.4 0.7 0.02 - - - - - - - - - - By-Pass

60+479 S 22-Feb-09 4 10.5 9.9 0.6 A 599.7 599.7 599.7 9:06 10:14 1.2 9.8 6.98 33.0 4 1.60 -12 6 11 14 - - 15 Max Volume
18-Dec-08 3 11.9 10.9 1 A 133.0 133.0 133.0 10:39 11:36 3.2 0.3 0.1 32.4 - 1.66 25 16 16 18 - - 19
18-Dec-08 2 14.4 11.9 2.5 A 37.0 37.0 14.8 9:57 10:32 2.9 0.7 0.1 - - - - - - - - - -
18-Dec-08 1 21.4 14.4 7 A 34.5 34.5 4.9 9:26 9:46 5.5 0.3 0.01 32.0 - 1.66 22 9 12 14 - - 15

60+480.5 T 11-Mar-09 4 10.73 10.13 0.6 MF 16.8 16.8 16.8 3:02 3:27 1.7 0 0.05 - - - - - - - - - -
15-Jan-09 3 12 11 1 A 269.6 269.6 269.6 16:44 17:34 3.1 0.2 0.05 - - - - - - - - - -
15-Jan-09 2 14.5 12 2.5 A 87.9 87.9 35.2 15:49 16:35 3.1 0 0 31.0 8 1.60 -1 13 20 - - - 21

60+482 P 22-Feb-09 4 11.06 10.46 0.6 A 1.7 1.7 1.7 10:29 10:40 2.3 0 0.01 - - - - - - - - - -
13-Dec-08 3 13 12 1 A 20.1 20.1 20.1 4:50 5:14 3.2 0.4 0.3 - - - - - - - - - 17
13-Dec-08 2 15.5 13 2.5 A 47.9 47.9 19.2 4:15 4:37 3.2 1 0.13 - - - - - - - - - 17
13-Dec-08 1 22.5 15.5 7 A 15.3 15.3 2.2 3:53 4:06 5.5 0.7 0.02 33.0 - 1.64 - - - - - - 17  

60+483.5 T 12-Mar-09 4 12.97 12.37 0.6 MF 417.4 417.4 417.4 4:22 6:00 1.6 0.2 0.19 - - - - - - - - - -
15-Jan-09 3 14.4 13.4 1 A 8.7 8.7 8.7 21:03 21:26 3.0 0 0 - - - - - - - - - -
15-Jan-09 2 18.9 14.4 4.5 A 68.0 68.0 15.1 20:30 21:02 3.0 0.4 0.03 32.9 9 1.64 -17 9 22 - - - 17

60+485 S 22-Feb-09 4 12.38 11.78 0.6 A 62.8 62.8 62.8 10:48 11:12 2.4 0 0.01 - - - - - - - - - -
18-Dec-08 3 13.8 12.8 1 A 198.0 - - 15:50 16:40 2.0 10 0 - - - - - - - - - - By-Pass
18-Dec-08 3 13.8 12.8 1 A 372.0 570.0 570.0 16:40 17:22 3.1 7 2.2 33.0 - 1.65 - - - - - - - Max Volume
18-Dec-08 2 16.3 13.8 2.5 A 412.0 412.0 164.8 15:01 15:40 1.7 15 4 - - - - - - - - - - By-Pass
18-Dec-08 1 23.3 16.3 7 A 401.2 401.2 57.3 13:43 14:50 5.5 1.9 0.05 30.0 - 1.63 20 9 10 18 - - 15  

60+486.5 T 12-Mar-09 4 13.04 12.44 0.6 MF 1.2 1.2 1.2 6:23 6:36 1.7 0 0.01 - - - - - - - - - -
15-Jan-09 3 14.5 13.5 1 A 3.0 3.0 3.0 18:46 19:07 3.0 0.1 0.02 - - - - - - - - - -
15-Jan-09 2 17 14.5 2.5 A 6.0 6.0 2.4 18:28 18:42 2.9 0.2 0.02 - - - - - - - - - -
15-Jan-09 1 24 17 7 A 2.6 2.6 0.4 17:58 18:12 5.3 0.1 0 - - - - - - - - - -

60+488 P 21-Feb-09 4 11.09 10.49 0.6 A 600.7 600.7 600.7 14:06 15:10 1.1 10.2 8 31.0 6 1.63 13 11 14 16 - - 19 Max Volume
06-Dec-08 3 12.19 11.19 1 A 2.0 2.0 2.0 23:00 23:14 3.2 0 0.01 31.0 - - - - - - - - 17
06-Dec-08 2 14.69 12.19 2.5 A 180.5 180.5 72.2 21:59 22:52 2.2 0.2 0.03 32.0 4 1.61 5 10 12 7 - - 15
08-Nov-08 1 22.25 15.25 7 A 65.7 - - 01:06 01:33 0.0 6.1 inf 32.0 - 1.63 16 12 13 16 - - 19 By-Pass
09-Nov-08 1 22.25 14.25 8 A 43.7 109.4 13.7 08:25 09:03 5.7 0.7 0.02 32.8 1 1.65 - - - - - - -

60+489.5 T 12-Mar-09 4 11.6 11 0.6 MF 559.9 559.9 559.9 9:29 10:50 1.5 0.1 0.16 32.0 1 1.43 15 7 17 - - - 17
15-Jan-09 3 13.4 12.4 1 A 590.3 590.3 590.3 22:32 23:52 3.0 7.8 0.03 31.6 6 1.66 -9 - - - - - 18 Max volume
15-Jan-09 2 17.9 13.4 4.5 A 67.9 67.9 15.1 21:54 22:23 3.0 0.6 0.05 - - - - - - - - - -

60+491 S 21-Feb-09 4 12.1 11.5 0.6 A 26.9 26.9 26.9 15:26 16:03 2.5 0.2 0.06 - - - - - - - - - -
08-Jan-09 3 13.7 12.7 1 A 258.3 258.3 258.3 6:26 7:21 3.1 0 0.01 - - - - - - - - - -
08-Jan-09 2 16.2 13.7 2.5 A 54.8 54.8 21.9 5:45 6:18 3.1 0.5 0.06 - - - - - - - - - -
07-Jan-09 1 23.2 16.2 7 A 102.1 102.1 14.6 5:05 5:34 5.5 1.2 0.08 31.1 - 1.65 18 6 - 18 - - 16

60+492.5 T 12-Mar-09 4 11.34 10.74 0.6 MF 1.3 1.3 1.3 10:15 10:27 1.3 0 0.02 - - - - - - - - - -
15-Jan-09 3 12.8 11.8 1 A 21.0 21.0 21.0 1:08 1:55 2.6 0.2 0.07 - - - - - - - - - -
15-Jan-09 2 17.3 12.8 4.5 A 60.0 60.0 13.3 0:41 1:04 3.6 0.8 0.05 33.3 6 1.65 0 10 17 - - - 15

60+494 P 21-Feb-09 4 10.07 9.47 0.6 A 598.6 598.6 598.6 16:17 17:26 1.0 10 9.4 32.0 - 1.61 -22 8 13 8 - - 15 Max Volume
18-Dec-08 3 11.7 10.7 1 A 400.0 - - 21:00 21:36 0.3 15.4 85.5 - - - - - - - - - -  
18-Dec-08 3 11.7 10.7 1 B 200.7 600.7 600.7 21:36 21:49 0.9 15.9 32.9 37.4 5 1.65 - - - - - - 14 Max Volume
18-Dec-08 2 14.2 11.7 2.5 A 52.5 52.5 21.0 20:20 20:54 3.2 0.3 0.04 - - - - - - - - - -
18-Dec-08 1 21.2 14.2 7 A 128.9 128.9 18.4 19:29 20:00 5.4 0 0 32.8 6 1.65 12 10 15 16 - - 16

60+495.5 T 12-Mar-09 4 10.58 9.98 0.6 MF 3.0 3.0 3.0 13:00 13:13 1.4 0 0.02 31.0 - 1.44 16 7 20 - - - 18
19-Jan-09 3 12.6 11.6 1 A 35.4 35.4 35.4 8:03 8:38 3.0 0 0 - - - - - - - - - -
18-Jan-09 2 16.6 12.1 4.5 A 100.0 - - 5:12 5:55 1.0 0 0 33.2 - 1.68 - - - - - - 19 By-pass
19-Jan-09 2 16.6 12.6 4 A 13.0 113.0 28.3 7:43 7:55 3.8 0.7 0.04 32.9 4 1.61 -9 15 11 - - - 15

60+497 S 22-Feb-09 4 10.25 9.65 0.6 A 39.5 39.5 39.5 14:02 14:24 2.5 0.3 0.04 32.0 1 1.60 -10 8 15 14 - - 17
08-Jan-09 3 11.8 10.8 1 A 633.9 633.9 633.9 8:55 10:11 2.9 6.8 2.37 - - - - - - - - - - Max Volume
08-Jan-09 2 14.3 11.8 2.5 A 8.6 8.6 3.4 8:33 8:46 3.1 0.3 0.04 - - - - - - - - - -
08-Jan-09 1 21.3 14.3 7 A 232.0 232.0 33.1 7:38 8:21 4.4 0.7 0.02 31.0 2 1.63 25 7 - 18 - - 19 By-pass
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+498.5 T 12-Mar-09 4 9.94 9.34 0.6 MF 430.3 430.3 430.3 13:28 14:47 1.6 0 0.02 - - - - - - - - - -
18-Jan-09 3 11.4 10.4 1 A 606.9 606.9 606.9 3:32 4:41 1.6 9.1 5.88 - - - - - - - - - - Max Volume
18-Jan-09 2 15.9 11.4 4.5 A 79.8 79.8 17.7 2:51 3:22 3.4 0.7 0.05 31.7 7 1.64 18 6 20 13 - - 19

60+500 P 22-Feb-09 4 9.87 9.27 0.6 A 15.8 15.8 15.8 14:35 14:51 2.7 0.2 0.07 - - - - - - - - - -
06-Dec-08 3 11.37 10.37 1 A 394.3 394.3 394.3 02:56 05:05 3.0 0 0.07 31.0 - - - - - - - - 15
06-Dec-08 2 13.87 11.37 2.5 A 34.5 34.5 13.8 02:22 02:47 2.0 0.3 0.06 32.0 7 1.64 17 8 12 15 - - 12
09-Nov-08 1 21.1 14.1 7 A 122.6 122.6 17.5 10:03 11:00 5.5 0.6 0.01 31.6 1 1.65 - - - - - - -

60+501.5 T 12-Mar-09 4 10.17 9.57 0.6 MF 2.0 2.0 2.0 16:20 16:32 1.8 0 0.02 - - - - - - - - - -
18-Jan-09 3 11.3 10.3 1 A 600.9 600.9 600.9 14:40 15:40 1.1 11.2 10.41 31.5 10 1.65 -1 16 22 - - - 22 Max Volume
18-Jan-09 2 15.8 11.3 4.5 A 66.2 66.2 14.7 14:07 14:34 3.6 0.7 0.04 31.1 7 1.63 16 12 20 28 - - 22

60+503 S 22-Feb-09 4 9.69 9.09 0.6 A 601.4 601.4 601.4 14:59 16:08 1.0 9.8 8.33 32.0 2 1.61 4 8 15 14 - - 19 Max Volume
18-Dec-08 3 11.1 10.1 1 A 17.1 17.1 17.1 0:03 0:30 3.1 0.1 0.08 32.6 5 1.65 11 11 15 14 - - 16  
18-Dec-08 2 13.6 11.1 2.5 A 39.8 39.8 15.9 23:25 23:52 3.2 0.4 0.05 - - - - - - - - - -  
18-Dec-08 1 20.6 13.6 7 A 98.2 98.2 14.0 22:13 22:37 5.5 1 0.03 33.2 - 1.64 - - - - - - 15

60+504.5 T 12-Mar-09 4 9.87 9.27 0.6 MF 600.6 600.6 600.6 19:43 21:02 1.7 5.3 5.26 33.2 1 1.42 10 5 14 - - - 18 Max Volume
18-Jan-09 3 14.5 13.5 1 A 3.3 3.3 3.3 22:36 22:50 3.1 0.2 0.05 - - - - - - - - - -
18-Jan-09 2 17 14.5 2.5 A 11.6 11.6 4.6 22:11 22:28 3.1 0.3 0.03 - - - - - - - - - -

60+506 P 22-Feb-09 4 9.46 8.86 0.6 A 602.3 602.3 602.3 16:23 17:33 1.1 9.4 7.12 33.5 3 1.62 0 9 12 14 - - 19 Max Volume
14-Dec-08 3 11 10 1 A 7.9 7.9 7.9 11:45 12:00 3.0 0.4 0.17 - - - - - - - - - -
14-Dec-08 2 13.5 11 2.5 A 71.8 71.8 28.7 11:01 11:38 3.3 0.8 0.1 - - - - - 12 - - - 18
14-Dec-08 1 20.5 13.5 7 A 64.7 64.7 9.2 10:30 10:50 5.4 1.5 0.04 31.5 4 1.64 20 10 13 15 - - 17

60+507.5 T 13-Mar-09 4 9.46 8.86 0.6 MF 30.4 30.4 30.4 8:04 8:55 1.3 0.1 0 31.0 1 1.43 16 6 16 - - - 16
18-Jan-09 3 13.9 12.9 1 A 13.8 13.8 13.8 21:17 21:46 3.0 0.2 0.08 - - - - - - - - - -
18-Jan-09 2 18.4 13.9 4.5 A 5.6 5.6 1.2 20:59 21:11 3.2 0.3 0.02 - - - - - - - - - -

60+509 S 22-Feb-09 4 8.85 8.25 0.6 A 600.3 600.3 600.3 17:52 19:01 1.2 10.2 7.2 - - - - - - - - - - Max Volume
18-Dec-08 3 10.4 9.4 1 A 400.0 - - 5:47 6:15 - - - - - - - - - - - - -
18 Dec 08 3 10 4 9 4 1 B 200 2 600 2 600 2 6:15 6:30 2 0 14 5 15 6 35 0 1 66 17 Max Volume18-Dec-08 3 10.4 9.4 1 B 200.2 600.2 600.2 6:15 6:30 2.0 14.5 15.6 35.0 - 1.66 - - - - - - 17 Max Volume
18-Dec-08 2 12.9 10.4 2.5 A 66.7 66.7 26.7 4:48 5:35 3.2 0.7 0.09 - - - - - - - - - -
18-Dec-08 1 19.9 12.9 7 A 53.2 53.2 7.6 4:15 4:36 5.5 0.6 0.01 33.0 - 1.66 17 8 17 15 - - 15

60+510.5 T 17-Mar-09 4 10.35 9.75 0.6 MF 20.0 20.0 20.0 9:20 9:38 1.5 0 0.01 30.0 3 1.37 17 7 16 - - - 18
18-Jan-09 3 11.5 10.5 1 A 20.0 20.0 20.0 5:29 6:28 3.3 0.167 0.05 - - - - - - - - - -
17-Jan-09 2 16 11.5 4.5 A 23.1 23.1 5.1 5:09 5:26 3.5 0.1 0.05 32.6 - 1.65 5 10 - 14 - - 17

60+512 P 22-Feb-09 4 9.13 8.53 0.6 A 600.5 600.5 600.5 21:14 22:18 1.0 11.2 9.42 33.0 2 1.64 6 5 12 3 - - 16 Max Volume
07-Dec-08 3 10.64 9.64 1 A 0.0 - - 00:00 00:00 - - - 33.0 - 1.64 15 9 15 12 - - 20
07-Dec-08 3 10.64 9.64 1 A 0.0 - - 00:00 00:00 - - - 33.0 - 1.66 16 9 15 11 - - -
07-Dec-08 3 10.64 9.64 1 A 600.5 600.5 240.2 05:35 08:05 2.7 5 4.2 33.0 - - 16 11 15 14 - - 20
06-Dec-08 2 13.14 10.64 2.5 A 13.3 13.3 5.3 05:35 05:50 2.0 0.3 0.06 32.0 - - - - - - - - 16
08-Nov-08 1 20.3 13.3 7 A 84.1 84.1 12.0 07:39 08:07 5.4 0.6 0.02 32.1 - 1.68 - - - - - - -

60+513.5 T 12-Mar-09 4 9.18 8.58 0.6 MF 450.0 - - 21:40 - - - - 32.9 1 1.42 16 7 14 - - - 17
12-Mar-09 4 9.18 8.58 0.6 A 182.2 - - - - - - - - - - - - - - - - -
12-Mar-09 4 9.18 8.58 0.6 B 250.0 882.2 882.2 - 0:15 1.1 6.6 9.81 - - - - - - - - - - Max Volume
18-Jan-09 3 10.3 9.3 1 A 10.1 10.1 10.1 20:15 20:32 2.8 0.2 0.07 - - - - - - - - - -
18-Jan-09 2 12.8 10.3 2.5 A 21.5 21.5 8.6 19:49 20:09 3.3 0.3 0.03 - - - - - - - - - -
18-Jan-09 1 19.8 12.8 7 A 113.3 113.3 16.2 19:09 19:40 4.6 0.5 0.01 30.6 9 1.65 5 13 19 7 - - 23

60+515 S 22-Feb-09 4 9.16 8.56 0.6 A 600.3 600.3 600.3 22:37 0:23 2.5 3.6 1.13 32.3 3 1.63 17 6 14 14 - - 17 Max Volume
19-Dec-08 3 10.5 9.5 1 A 500.0 - - 9:58 10:30 - - - 33.6 - 1.67 25 13 12 23 - - 21
19-Dec-08 3 10.5 9.5 1 B 103.3 603.3 603.3 10:30 10:55 1.2 15 12.5 37.5 - 1.65 18 14 16 - - - 18 Max Volume
19-Dec-08 2 13 10.5 2.5 A 54.5 54.5 21.8 9:04 9:50 2.6 0.1 0.02 - - - - - - - - - -
19-Dec-08 1 20 13 7 A 465.7 465.7 66.5 7:35 8:55 5.8 3 0.07 31.0 4 1.61 11 19 11 16 - - 14

60+516.5 T 13-Mar-09 4 8.93 8.33 0.6 MF 1.1 1.1 1.1 9:00 9:25 1.3 0 0.01 - - - - - - - - - -
17-Jan-09 3 10.4 9.4 1 A 21.9 21.9 21.9 1:27 1:49 3.1 0.1 0.04 - - - - - - - - - -
17-Jan-09 2 14.9 10.4 4.5 A 26.0 26.0 5.8 1:01 1:12 4.6 1 0.05 32.6 - 1.65 3 10 4 11 - - 16
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+518 P 22-Feb-09 4 9.16 8.56 0.6 A 600.1 600.1 600.1 2:43 3:45 1.4 10.6 6.44 33.0 5 1.62 4 6 13 23 - - 18 Max Volume
14-Dec-08 3 10.5 9.5 1 A 380.0 - - 17:38 18:10 0.6 10 23 33.5 - 1.61 - - 11 - - - 17
14-Dec-08 3 10.5 9.5 1 B 412.0 792.0 792.0 18:10 18:40 1.5 0 0.03 33.5 - - - - - - - - -
14-Dec-08 2 13 10.5 2.5 A 11.5 11.5 4.6 17:17 17:30 3.0 0.5 0.07 - - - - - - - - - -
14-Dec-08 1 20 13 7 A 229.2 229.2 32.7 16:15 17:05 5.4 2.7 0.07 33.0 - 1.64 18 10 9 15 - - 15

60+518.75 Q 28-Feb-09 3 11.7 10.7 1 A 600.3 600.3 600.3 9:53 10:58 2.9 9 3.07 - - - - - - - - - - Max Volume
28-Feb-09 2 14.2 11.7 2.5 A 28.7 28.7 11.5 9:27 9:50 3.1 0.6 0.07 - - - - - - - - - -
28-Feb-09 1 21.2 14.2 7 A 79.6 79.6 11.4 9:02 9:22 5.7 0.4 0.01 32.0 3 1.62 23 10 18 13 - - 23

60+519.5 T 13-Mar-09 4 8.75 8.15 0.6 MF 1.1 1.1 1.1 10:51 11:04 1.4 0.1 0.07 - - - - - - - - - -
28-Jan-09 3 10.1 9.1 1 A 511.1 511.1 511.1 1:23 4:12 2.8 0 0.01 33.2 5 1.62 15 18 9 14 - - 18
28-Jan-09 2 14.6 10.1 4.5 A 1350.0 1350.0 300.0 21:53 0:50 3.5 5.5 0.36 - - - - - - - - - - Max Volume
31-Jan-09 1 19.6 14.6 5 A 27.9 27.9 5.6 21:20 21:35 5.5 1.2 0.04 - - - - - - - - - -

60+520.25 Q 28-Feb-09 3 11.7 10.7 1 A 12.8 12.8 12.8 14:34 14:55 2.9 0.4 0.14 - - - - - - - - - -
28-Feb-09 2 14.2 11.7 2.5 A 65.4 65.4 26.2 13:42 14:28 3.1 1 0.12 - - - - - - - - - -
28-Feb-09 1 21.2 14.2 7 A 26.0 26.0 3.7 13:25 13:38 5.3 1.1 0.03 33.5 4 1.62 2 10 18 14 - - 17

60+521 S 22-Feb-09 4 7.35 6.75 0.6 A 4.6 4.6 4.6 4:10 4:24 2.7 0 0 33.1 1 1.63 1 7 14 14 - - 17
17-Jan-09 3 8.6 7.6 1 A 430.0 - - 23:45 0:27 1.2 11.4 9.3 - - - - - - - - - -
17-Jan-09 3 8.6 7.6 1 B 175.6 605.6 605.6 0:27 0:46 1.2 11.4 9.3 37.2 - 1.66 2 10 3 - - - 15 Max Volume
17-Jan-09 2 11.1 8.6 2.5 A 101.1 101.1 40.4 23:09 23:40 3.1 0.3 0.04 - - - - - - - - - -
17-Jan-09 1 18.1 11.1 7 A 120.5 120.5 17.2 22:35 23:04 5.5 1.7 0.05 33.1 2 1.65 -10 8 - 14 - - 14

60+521.75 Q 28-Feb-09 3 9.8 8.8 1 A 11.4 11.4 11.4 17:00 17:15 2.9 0 0.01 - - - - - - - - - -
28-Feb-09 2 12.3 9.8 2.5 A 2.7 2.7 1.1 16:46 16:57 3.2 0.2 0.02 - - - - - - - - - -
28-Feb-09 1 19.3 12.3 7 A 375.0 - - 15:10 16:20 5.6 5.7 0.16 32.6 5 1.65 9 11 17 15 - - 22
28-Feb-09 1 19.3 12.3 7 B 59.3 434.3 62.0 16:20 16:33 5.5 5.2 0.12 35.5 1 1.67 9 12 16 - - - 21 By-Pass

60+522.5 T 13-Mar-09 4 7.48 6.88 0.6 MF 5.6 5.6 5.6 13:30 13:45 1.6 0 0.1 30.0 0 1.40 15 7 19 - - - 16
28-Jan-09 3 8.7 7.7 1 A 405.0 - - 20:10 21:01 - - - 33.4 4 1.63 18 8 12 15 - - 21
28-Jan-09 3 8.7 7.7 1 B 195.5 600.5 600.5 21:01 21:17 1.1 8.9 8.4 37.6 1 1.64 20 9 22 15 - - 22 Max Volume
28 Jan 09 2 13 2 8 7 4 5 A 400 0 17:27 18:08 33 1 3 1 65 10 9 21 1828-Jan-09 2 13.2 8.7 4.5 A 400.0 - - 17:27 18:08 - - - 33.1 3 1.65 -10 9 21 - - - 18
28-Jan-09 2 13.2 8.7 4.5 B 950.0 1350.0 300.0 18:08 19:49 1.5 11.1 1.62 - - - - - - - - - - Max Volume
31-Jan-09 1 18.2 13.2 5 A 252.6 252.6 50.5 21:53 22:44 5.3 0.4 0.01 31.9 6 1.62 2 8 12 17 - - 19

60+523.25 Q 01-Mar-09 3 9 8 1 A 600.5 600.5 600.5 16:39 17:45 1.6 10.4 6.74 - - - - - - - - - - Max Volume
01-Mar-09 2 11.5 9 2.5 A 9.7 9.7 3.9 16:24 16:36 3.6 0.5 0.06 - - - - - - - - - -
01-Mar-09 1 18.5 11.5 7 A 53.7 53.7 7.7 16:02 16:20 5.1 1.3 0.04 33.0 2 1.62 18 10 9 12 - - 19

60+524 P 22-Feb-09 4 7.3 6.7 0.6 A 483.9 483.9 483.9 4:33 5:46 1.3 9.42 6.16 - - - - - - - - - -
07-Dec-08 3 8.76 7.76 1 A 0.0 - - 00:00 00:00 - - - 32.0 - 1.66 - - - - - - 18
07-Dec-08 3 8.76 7.76 1 A 0.0 - - 00:00 00:00 - - - 32.0 - 1.67 - - - - - - 17
07-Dec-08 3 8.76 7.76 1 A 0.0 - - 00:00 00:00 - - - 33.0 - - 14 10 16 11 - - -
07-Dec-08 3 8.76 7.76 1 A 473.2 473.2 473.2 11:06 13:15 3.0 0 0.01 32.0 - 1.61 13 9 17 10 - - 17
07-Dec-08 2 11.26 8.76 2.5 A 4.0 4.0 1.6 10:45 10:58 2.5 0.2 0.03 31.5 7 1.57 13 10 18 10 - - -
08-Nov-08 1 18.73 11.73 7 A 55.0 55.0 7.9 17:20 18:20 5.1 0.4 0.01 33.0 2 1.65 - - - - - - -

60+525.5 T 13-Mar-09 4 8.01 7.41 0.6 MF 0.8 0.8 0.8 13:50 14:05 1.4 0 0.01 - - - - - - - - - -
29-Jan-09 3 9.3 8.3 1 A 14.9 14.9 14.9 7:37 7:56 2.9 0 0.01 31.8 - 1.64 -14 16 14 20 - - 19
29-Jan-09 2 13.8 9.3 4.5 A 2.9 2.9 0.6 7:20 7:31 3.5 0 0 - - - - - - - - - -

60+527 S 23-Feb-09 4 8.85 8.25 0.6 A 8.7 8.7 8.7 7:52 8:07 2.6 0 0 33.0 2 1.61 16 12 12 12 - - 18
17-Jan-09 3 9.8 8.8 1 A 406.0 - - 21:25 21:59 - - - - - - - - - - - - -
17-Jan-09 3 9.8 8.8 1 B 260.0 666.0 666.0 21:59 22:25 1.2 9.5 8.55 37.8 2 1.66 -12 9 - - - - 13 Max Volume
17-Jan-09 2 12.3 9.8 2.5 A 6.8 6.8 2.7 21:07 21:18 2.6 0.3 0.05 - - - - - - - - - -
17-Jan-09 1 19.3 12.3 7 A 53.5 53.5 7.6 20:38 20:57 5.4 0 0 32.8 3 1.65 -15 10 - 14 - - -

60+527.75 Q 01-Mar-09 3 9.8 8.8 1 A 601.0 601.0 601.0 20:56 22:05 2.4 9 3.8 31.9 2 1.64 -2 9 16 14 - - 19 Max Volume
01-Mar-09 2 14.3 9.8 4.5 A 450.0 - - 19:04 20:00 - - - 32.4 4 1.63 14 10 14 13 - - 22
01-Mar-09 2 14.3 9.8 4.5 B 36.0 486.0 108.0 20:00 20:15 3.3 0 0 - - - - - - - - - -

60+528.5 T 13-Mar-09 4 7.96 7.36 0.6 MF 304.2 304.2 304.2 14:15 16:07 1.5 0.8 0.92 - - - - - - - - - -
28-Jan-09 3 9.4 8.4 1 A 600.6 600.6 600.6 16:14 17:11 0.0 12.8 inf - - - - - - - - - - Max Volume
28-Jan-09 2 11.9 9.4 2.5 A 751.6 751.6 300.6 14:56 16:07 0.0 12.8 inf - - - - - - - - - - Max Volume
28-Jan-09 1 18.9 11.9 7 A 2.7 2.7 0.4 14:31 14:42 5.4 0.2 0.01 - - - - - - - - - -

By-pass / packer line broken. 
Volume from electronic record.
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+529.25 Q 01-Mar-09 3 10.1 9.1 1 A 600.3 600.3 600.3 22:46 0:10 3.0 3.9 1.3 32.1 3 1.64 1 9 16 15 - - 20 Max Volume
01-Mar-09 2 14.6 10.1 4.5 A 25.5 25.5 5.7 22:24 22:42 3.5 0.7 0.05 - - - - - - - - - -

60+530 P 14-Dec-08 3 9.2 8.2 1 A 366.9 - - 9:39 10:18 0.3 10.2 87.4 - - - - - - - - - -  
14-Dec-08 3 9.2 8.2 1 B 233.2 600.1 600.1 10:18 10:41 1.0 8.9 20.45 37.1 3 1.66 18 11 14 - - - 16  
14-Dec-08 2 11.7 9.2 2.5 A 183.3 183.3 73.3 8:33 9:20 3.2 1.2 0.14 - - - - - - - - - 17
14-Dec-08 1 18.7 11.7 7 A 226.7 226.7 32.4 7:48 8:21 5.5 1 0.03 33.2 2 1.65 19 11 15 14 - - 16

60+531.5 T 13-Mar-09 4 7.81 7.21 0.6 MF 8.7 8.7 8.7 16:20 16:45 1.1 0 0.06 - - - - - - - - - -
28-Jan-09 3 9.3 8.3 1 A 9.6 9.6 9.6 13:57 14:19 3.1 0.2 0.05 - - - - - - - - - -
28-Jan-09 2 13.8 9.3 4.5 A 104.3 104.3 23.2 13:14 13:50 3.4 0.8 0.05 31.0 5 1.62 17 11 - 8 - - 21

60+533 S 23-Feb-09 4 7.35 6.75 0.6 A 77.9 77.9 77.9 8:14 8:44 2.6 0.1 0.03 - - - - - - - - - -
17-Jan-09 3 9 8 1 A 12.4 12.4 12.4 17:22 17:45 3.0 0.3 0.1 - - - - - - - - - -
17-Jan-09 2 11.5 9 2.5 A 37.6 37.6 15.0 16:16 17:14 2.9 0.2 0.03 - - - - - - - - - -
17-Jan-09 1 18.5 11.5 7 A 51.0 51.0 7.3 15:54 16:12 4.4 0.5 0.01 - - - - - - - - - -

60+533.75 Q 01-Mar-09 3 10 9 1 A 5.1 5.1 5.1 3:07 3:21 2.9 0.2 0.08 - - - - - - - - - -
01-Mar-09 2 12.5 10 2.5 A 5.2 5.2 2.1 2:48 3:01 2.9 0.2 0.03 - - - - - - - - - -
01-Mar-09 1 19.5 12.5 7 A 30.5 30.5 4.4 2:25 2:46 5.2 0.9 0.03 31.3 3 1.63 4 10 17 15 - - 19

60+534.5 T 13-Mar-09 4 7.48 6.88 0.6 MF 51.6 51.6 51.6 19:17 19:58 1.4 0.6 0.75 31.4 1 1.41 15 5 17 - - - 16
30-Jan-09 3 8.6 7.6 1 A 601.3 601.3 601.3 8:10 9:15 1.3 10 7.6 33.0 - 1.66 -13 20 13 16 - - 17 Max Volume
30-Jan-09 2 11.1 8.6 2.5 A 750.9 - - 6:38 7:50 1.2 10.1 3.41 33.0 3 1.65 -13 20 13 16 - - 18 Max Volume
22-Feb-09 2 11.1 8.6 2.5 A 514.7 1265.6 506.2 9:18 11:45 2.8 0.2 0.03 30.0 6 1.58 13 14 18 11 - - 21
22-Feb-09 1 18.1 11.1 7 A 92.1 92.1 13.2 8:34 9:08 5.0 1.4 0.04 31.0 5 1.63 -7 16 15 12 - - 22

60+535.25 Q 01-Mar-09 3 9.7 8.7 1 A 7.0 7.0 7.0 4:11 4:28 2.9 0.2 0.08 - - - - - - - - - -
01-Mar-09 2 12.2 9.7 2.5 A 8.0 8.0 3.2 3:52 4:05 3.1 0.3 0.04 - - - - - - - - - -
01-Mar-09 1 19.2 12.2 7 A 11.0 11.0 1.6 3:34 3:46 5.2 0.5 0.01 - - - - - - - - - -

60+536 P 23-Feb-09 4 7.2 6.6 0.6 A 12.2 12.2 12.2 8:55 9:09 2.5 0.1 0.05 - - - - - - - - - -
07-Dec-08 3 8.53 7.53 1 A 8.1 8.1 8.1 13:48 14:03 3.0 0.1 0.1 - - - - - - - - - 17
07 Dec 08 2 11 03 8 53 2 5 A 1 3 1 3 0 5 13:32 13:39 2 4 0 0 34 0 1 64 1707-Dec-08 2 11.03 8.53 2.5 A 1.3 1.3 0.5 13:32 13:39 2.4 0 0 34.0 - 1.64 - - - - - - 17
07-Nov-08 1 18.36 11.36 7 A 50.4 50.4 7.2 02:25 02:55 5.1 0.4 0.01 32.0 5 1.67 19 12 18 12 - - 16

60+537.5 T 13-Mar-09 4 6.82 6.22 0.6 MF 99.5 99.5 99.5 20:15 20:56 1.4 0.6 0.65 - - - - - - - - - -
30-Jan-09 3 8.1 7.1 1 A 319.9 319.9 319.9 10:05 10:45 1.1 10 8.73 - - - - - - - - - - Communicate to 60+534.5
30-Jan-09 2 12.6 8.1 4.5 A 19.6 19.6 4.4 9:45 10:00 3.5 0.4 0.02 33.0 - 1.66 - - - - - - -

60+539 S 23-Feb-09 4 7.4 6.8 0.6 A 600.0 600.0 600.0 9:15 10:22 1.6 9.4 4.97 35.0 - 1.56 -20 11 15 11 - - 14 Max Volume
17-Jan-09 3 8.7 7.7 1 A 157.2 157.2 157.2 15:02 15:38 2.8 0 0 35.2 - - - - - - - - 10
17-Jan-09 2 11.2 8.7 2.5 A 58.8 58.8 23.5 14:32 14:55 3.2 0.3 0.04 - - - - - - - - - -
17-Jan-09 1 18.2 11.2 7 A 141.9 141.9 20.3 13:54 14:25 4.8 2.3 0.07 35.1 14 1.64 -19 13 - 21 - - 16

60+540.5 T 13-Mar-09 4 8.01 7.41 0.6 MF 1.0 1.0 1.0 21:16 21:28 1.5 0 0.01 - - - - - - - - - -
29-Jan-09 3 9.5 8.5 1 A 11.1 11.1 11.1 5:07 5:29 2.9 0.17 0.01 - - - - - - - - - -
29-Jan-09 2 14 9.5 4.5 A 50.0 50.0 11.1 4:37 5:02 3.3 0 0 - - - - - - - - - -

60+542 P 23-Feb-09 4 7.58 6.98 0.6 A 600.4 600.4 600.4 13:12 14:18 1.7 10.1 5.05 33.0 2 1.66 9 12 21 14 - - 21 Max Volume
14-Dec-08 3 9.2 8.2 1 A 395.0 - - 3:52 4:28 0.7 10.7 31.7 - - - - - - - - - 18
14-Dec-08 3 9.2 8.2 1 B 205.9 600.9 600.9 4:28 4:48 2.0 10 9.87 37.4 4 1.67 18 11 15 - - - 20
14-Dec-08 2 11.7 9.2 2.5 A 89.8 89.8 35.9 3:21 3:45 3.2 0.4 0.05 - - - - - - - - - 17
14-Dec-08 1 18.7 11.7 7 A 24.4 24.4 3.5 2:18 2:32 5.5 0.8 0.02 33.2 3 1.66 14 10 15 14 - - 17

60+543.5 T 13-Mar-09 4 7.86 7.26 0.6 MF 0.6 0.6 0.6 21:43 21:55 1.7 0 0.01 31.3 2 1.42 4 7 12 - - - 15
29-Jan-09 3 9.4 8.4 1 A 600.8 600.8 600.8 23:34 0:43 1.6 10.1 6.24 - - - - - - - - - - Max Volume
29-Jan-09 2 11.9 9.4 2.5 A 135.3 135.3 54.1 22:24 23:29 2.7 0.1 0.02 - - - - - - - - - -
29-Jan-09 1 18.9 11.9 7 A 90.3 90.3 12.9 21:46 22:16 5.0 0.1 0 32.7 3 1.63 10 4 7 5 - - 17

60+545 S 23-Feb-09 4 7.35 6.75 0.6 A 607.0 607.0 607.0 14:41 15:49 2.1 9.6 3.85 33.0 3 1.64 9 12 20 15 - - 20 Max Volume
17-Jan-09 3 8.8 7.8 1 A 600.4 600.4 600.4 12:20 13:26 2.6 10.2 3.96 - - - - - - - - - -
17-Jan-09 2 11.3 8.8 2.5 A 30.3 30.3 12.1 11:51 12:13 2.9 0.2 0.03 - - - - - - - - - -
17-Jan-09 1 18.3 11.3 7 A 333.7 333.7 47.7 10:53 11:45 5.5 3.1 0.09 34.6 20 1.62 1 9 - 13 - - 13

60+546.5 T 13-Mar-09 4 6.69 6.09 0.6 MF 22.6 22.6 22.6 22:07 22:33 1.7 0 0.01 - - - - - - - - - -
29-Jan-09 3 8.4 7.4 1 A 5.5 5.5 5.5 3:53 4:10 2.6 0.1 0.05 - - - - - - - - - -
29-Jan-09 2 12.9 8.4 4.5 A 31.5 31.5 7.0 3:26 3:48 3.6 0.5 0.03 32.6 4 1.62 12 7 12 8 - - 19
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+548 P 23-Feb-09 4 6.44 5.84 0.6 A 601.2 601.2 601.2 16:00 17:08 1.6 9.5 4.84 - - - - - - - - - - Max Volume
07-Dec-08 3 7.82 6.82 1 A 4.6 4.6 4.6 17:20 17:32 3.0 0 0.01 - - - 13 10 15 11 - - 20
07-Dec-08 2 10.32 7.82 2.5 A 5.7 5.7 2.3 17:00 17:14 2.6 0.1 0.03 31.5 - 1.62 16 11 15 14 - - 21
07-Nov-08 1 17.32 10.32 7 A 150.1 150.1 21.4 03:15 03:55 5.1 2.1 0.06 - - - - - - - - - -

60+549.5 T 18-Mar-09 4 6.74 6.14 0.6 MF 8.5 8.5 8.5 17:23 17:42 1.6 0.2 0.14 - - - - - - - - - -
30-Jan-09 3 8.2 7.2 1 A 600.5 600.5 600.5 13:50 14:55 1.7 10.3 5.98 - - - - - - - - - - Max Volume
30-Jan-09 2 12.7 8.2 4.5 A 4.8 4.8 1.1 13:30 13:45 3.5 0.2 0.01 31.0 - 1.62 -15 9 13 16 - - 17

60+551 S 23-Feb-09 4 6.84 6.24 0.6 A 600.9 600.9 600.9 17:19 18:27 2.2 9.6 3.63 32.8 2 1.60 -1 8 15 14 - - 18 Max Volume
17-Jan-09 3 8.4 7.4 1 A 600.3 600.3 600.3 7:25 8:33 3.1 10.2 3.29 - - - - - - - - - -
17-Jan-09 2 10.9 8.4 2.5 A 101.1 101.1 40.4 6:43 7:16 3.3 0.4 0.04 35.2 5 1.65 0 10 - 15 - - 15
17-Jan-09 1 17.9 10.9 7 A 77.8 77.8 11.1 6:00 6:30 5.2 0.1 0 - - - - - - - - - -

60+552.5 T 14-Mar-09 4 6.74 6.14 0.6 MF 2.0 2.0 2.0 6:53 7:10 1.2 0.85 0.1 32.0 5 1.43 16 6 28 - - - 18
30-Jan-09 3 8.2 7.2 1 A 600.1 600.1 600.1 15:32 16:37 1.7 3.8 2.11 - - - - - - - - - - Max Volume
30-Jan-09 2 12.7 8.2 4.5 A 22.0 22.0 4.9 15:10 15:25 3.6 0.8 0.05 33.0 - 1.62 - - - - - - -

60+554 P 23-Feb-09 4 6.51 5.91 0.6 A 602.0 602.0 602.0 19:21 20:30 2.4 10.4 3.69 - - - - - - - - - - Max Volume
14-Dec-08 3 7.8 6.8 1 A 6.7 6.7 6.7 5:55 6:12 3.0 0 0 - - - - - - - - - -
14-Dec-08 2 10.3 7.8 2.5 A 7.2 7.2 2.9 5:37 5:48 3.1 0.3 0.03 - - - - - - - - - -
14-Dec-08 1 17.3 10.3 7 A 32.3 32.3 4.6 5:16 5:34 5.4 1 0.03 32.4 - 1.64 - - - - - - 18

60+555.5 T 14-Mar-09 4 6.87 6.27 0.6 MF 144.7 144.7 144.7 8:30 9:27 1.7 0 0.02 - - - - - - - - - -
30-Jan-09 3 8.5 7.5 1 A 110.6 110.6 110.6 17:18 17:56 2.9 0.1 0 32.0 - 1.65 -14 12 13 17 - - 18
30-Jan-09 2 11 8.5 2.5 A 4.8 4.8 1.9 17:00 17:10 3.1 0 0 - - - - - - - - - -

60+557 S 23-Feb-09 4 6.44 5.84 0.6 A 600.9 600.9 600.9 1:03 2:11 2.2 10.3 3.84 32.4 6 1.64 -2 6 19 4 - - 17 Max Volume
16-Jan-09 3 7.7 6.7 1 A 39.8 39.8 39.8 5:24 5:45 2.5 0 0.01 - - - - - - - - - -
16-Jan-09 2 10.2 7.7 2.5 A 4.2 4.2 1.7 5:07 5:20 3.0 0 0 32.3 - 1.64 5 7 - 14 - - 16
16-Jan-09 1 17.2 10.2 7 A 475.0 - - 3:36 4:31 - - - 33.2 2 1.65 -20 7 - 14 - - 14
16-Jan-09 1 17.2 10.2 7 B 119.0 594.0 84.9 4:31 4:58 5.0 0.1 0 36.7 - 1.64 8 8 - - - - 16

60+558 5 T 14 Mar 09 4 6 31 5 71 0 6 MF 1 0 1 0 1 0 9:29 9:43 1 5 0 1 0 0460+558.5 T 14-Mar-09 4 6.31 5.71 0.6 MF 1.0 1.0 1.0 9:29 9:43 1.5 0.1 0.04 - - - - - - - - - -
30-Jan-09 3 7.7 6.7 1 A 385.0 - - 18:42 19:32 - - - - - - - - - - - - -
30-Jan-09 3 7.7 6.7 1 B 195.3 580.3 580.3 19:32 19:53 1.9 8.5 4.42 38.7 1 1.63 -5 8 20 19 - - 17 Max Volume
30-Jan-09 2 10.2 7.7 2.5 A 17.0 17.0 6.8 18:11 18:31 3.1 0.3 0.04 - - - - - - - - - -

60+560 P 23-Feb-09 4 6.64 6.04 0.6 A 601.1 601.1 601.1 2:52 4:02 2.5 10.9 3.6 32.7 4 1.65 -2 8 12 6 - - 20 Max Volume
07-Dec-08 3 8.48 7.48 1 A 3.9 3.9 3.9 6:40 6:53 2.9 0 0.02 32.0 - - - - - - - - -
07-Dec-08 2 10.98 8.48 2.5 A 5.0 5.0 2.0 18:02 18:15 2.6 0 0.01 - - - - - - - - - 20
07-Nov-08 1 17.98 10.98 7 A 41.5 41.5 5.9 14:46 15:19 4.7 0 0 30.1 12 1.65 - - - - - - -

60+561.5 T 14-Mar-09 4 6.72 6.12 0.6 MF 47.9 47.9 47.9 9:58 10:29 1.5 0.6 0.7 - - - - - - - - - -
30-Jan-09 3 8 7 1 A 608.1 608.1 608.1 21:18 22:28 2.0 9.4 4.6 - - - - - - - - - - Max Volume
30-Jan-09 2 12.5 8 4.5 A 20.0 20.0 4.4 20:56 21:11 3.4 1.2 0.08 32.2 3 1.64 -6 9 18 18 - - 18

60+563 S 23-Feb-09 4 6.84 6.24 0.6 A 600.5 600.5 600.5 5:10 6:20 2.1 9 3.57 33.1 - 1.64 -1 8 11 7 - - 19 Max Volume
16-Jan-09 3 8.3 7.3 1 A 430.0 - - 2:28 3:07 - - - 32.3 - 1.64 5 7 - 14 - - 16
16-Jan-09 3 8.3 7.3 1 B 157.7 587.7 587.7 3:07 3:23 1.8 10 9 37.7 6 1.65 -15 8 - - - - 14 Max Volume
16-Jan-09 2 10.8 8.3 2.5 A 6.0 6.0 2.4 2:12 2:25 2.6 0.3 0.05 - - - - - - - - - -
16-Jan-09 1 17.8 10.8 7 A 23.2 23.2 3.3 1:52 2:07 5.1 0.6 0.02 33.0 3 1.65 -19 14 - 16 - - 17

60+564.5 T 14-Mar-09 4 7.02 6.42 0.6 MF 25.6 25.6 25.6 10:35 11:00 1.8 0 0 - - - - - - - - - -
30-Jan-09 3 8.5 7.5 1 A 600.4 600.4 600.4 4:19 6:00 3.0 4 1.35 - - - - - - - - - - Max Volume
30-Jan-09 2 13 8.5 4.5 A 24.3 24.3 5.4 3:47 4:14 3.6 0.3 0.02 - - - - - - - - - -

60+566 P 24-Feb-09 4 7.02 6.42 0.6 A 600.3 600.3 600.3 6:43 7:48 2.7 9.7 3.05 33.0 2 1.61 -3 8 13 12 - - 14 Max Volume
15-Dec-08 3 8.4 7.4 1 A 81.8 81.8 81.8 12:03 13:21 3.0 0 0 - - - - - - - - - -
15-Dec-08 2 10.9 8.4 2.5 A 4.1 4.1 1.6 11:44 11:55 2.9 0.1 0.02 - - - - - - - - - -
15-Dec-08 1 17.9 10.9 7 A 88.4 88.4 12.6 11:07 11:36 5.5 0.2 0 31.0 5 1.62 - - - - - - -

60+567.5 T 14-Mar-09 4 7.5 6.9 0.6 MF 1.7 1.7 1.7 13:34 13:50 1.5 0 0 - - - - - - - - - -
30-Jan-09 3 9 8 1 A 602.2 602.2 602.2 2:12 3:20 2.2 9.2 4.21 - - - - - - - - - - Max Volume
30-Jan-09 2 13.5 9 4.5 A 8.8 8.8 2.0 1:55 2:08 3.4 0.2 0.01 32.1 3 1.63 -4 10 20 18 - - 19
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+569 S 24-Feb-09 4 7.48 6.88 0.6 A 600.8 600.8 600.8 8:00 9:07 2.4 9.1 3.11 - - - - - - - - - -
16-Jan-09 3 9 8 1 A 610.3 610.3 610.3 20:43 21:48 1.4 9.5 6.92 - - - - - - - - - - Max Volume
16-Jan-09 2 11.5 9 2.5 A 12.6 12.6 5.0 20:21 20:38 2.4 0.1 0.01 - - - - - - - - - -
16-Jan-09 1 18.5 11.5 7 A 96.4 96.4 13.8 19:50 20:16 5.0 0 0.05 32.9 3 1.66 2 8 - 14 - - 17

60+570.5 T 12-Mar-09 4 7.43 6.83 0.6 MF 95.0 95.0 95.0 14:35 15:31 1.7 0.5 0.3 - - - - - - - - - -
31-Jan-09 3 9 8 1 A 600.0 600.0 600.0 7:00 8:15 2.1 10 4.74 - - - - - - - - - - Max volume
31-Jan-09 2 13.5 9 4.5 A 11.1 11.1 2.5 6:45 7:00 3.5 0.7 0.05 33.0 10 1.62 -15 11 10 3 - - 17

60+572 P 24-Feb-09 4 7.35 6.75 0.6 A 57.2 57.2 57.2 10:45 11:07 2.4 0 0.01 34.0 4 1.63 -8 7 14 12 - - 14 Max Volume
07-Dec-08 3 8.86 7.86 1 A 600.5 600.5 600.5 9:58 11:15 0.3 10.5 56.05 32.0 6 1.64 - - - - - - 17
07-Dec-08 2 11.36 8.86 2.5 A 2.0 2.0 0.8 9:42 9:54 1.7 0 0 33.1 5 1.62 13 17 7 16 - - 18
07-Nov-08 1 18.36 11.36 7 A 44.6 44.6 6.4 16:09 16:31 4.8 0 0 30.1 - - - - - - - - -

60+573.5 T 12-Mar-09 4 7.53 6.93 0.6 MF 53.8 53.8 53.8 13:35 14:25 1.5 0.5 0.3 - - - - - - - - - -
29-Jan-09 3 10.1 9.1 1 A 1.4 1.4 1.4 16:37 16:55 3.1 0 0 - - - - - - - - - -
29-Jan-09 2 12.6 10.1 2.5 A 10.6 10.6 4.2 16:12 16:28 3.0 0 0 - - - - - - - - - -
29-Jan-09 1 19.6 12.6 7 A 8.0 8.0 1.1 15:47 16:04 5.4 0.1 0 32.0 9 1.63 13 8 - 19 - - 17

60+575 S 24-Feb-09 4 8.17 7.57 0.6 A 600.8 600.8 600.8 11:14 12:21 2.7 10.3 3.14 - - - - - - - - - - Max Volume
16-Jan-09 3 9.9 8.9 1 A 400.0 - - 18:13 19:08 - - - - - - - - - - - - -
16-Jan-09 3 9.9 8.9 1 B 236.1 636.1 636.1 19:08 19:32 1.5 9.9 6.63 37.8 8 1.66 - - - - - - 17 Max Volume
16-Jan-09 2 12.4 9.9 2.5 A 57.2 57.2 22.9 17:32 17:32 3.2 0.4 0.05 - - - - - - - - - -
16-Jan-09 1 19.4 12.4 7 A 31.0 31.0 4.4 17:06 17:20 5.4 1.6 0.04 - - - - - - - - - -

60+575.75 Q 03-Mar-09 3 10.4 9.4 1 A 4.6 4.6 4.6 22:32 22:50 3.1 0.2 0.07 - - - - - - - - - -
03-Mar-09 2 12.9 10.4 2.5 A 32.1 32.1 12.8 22:02 22:24 2.9 0.4 0.05 - - - - - - - - - -
03-Mar-09 1 19.9 12.9 7 A 21.2 21.2 3.0 21:40 21:55 5.4 0.5 0.01 - - - - - - - - - -
03-Mar-09 0 24.9 19.9 5 A 61.3 61.3 12.3 21:10 21:29 8.3 0.3 0.01 32.0 3 1.64 -5 9 13 14 - - 19

60+576.5 T 12-Mar-09 4 8.57 7.97 0.6 MF 236.7 236.7 236.7 9:51 11:23 1.0 1 0.89 30.0 1 1.44 15 7 18 - - - 19
31-Jan-09 3 10.1 9.1 1 A 1.9 1.9 1.9 13:46 13:58 3.1 0 0 - - - - - - - - - -
31-Jan-09 2 12.6 10.1 2.5 A 1.1 1.1 0.4 13:31 13:43 2.8 0 0 33.0 - 1.62 - - - - - - -
31 Jan 09 1 19 6 12 6 7 A 487 0 8:45 9:40 2 9 15 0 7 33 0 1 6231-Jan-09 1 19.6 12.6 7 A 487.0 - - 8:45 9:40 2.9 15 0.7 33.0 - 1.62 - - - - - - -
31-Jan-09 1 19.6 12.6 7 B 446.0 - - 9:40 10:15 4.2 15 0.6 36.0 - 1.60 -12 14 7 - - - 19
31-Jan-09 1 19.6 12.6 7 C 365.0 - - 10:15 10:40 5.2 14 0.32 45.0 - 1.66 -9 11 4 - - 17 20
31-Jan-09 1 19.6 12.6 7 D 231.0 1529.0 218.4 10:40 11:24 5.4 0 0 77.0 - 1.66 -6 10 4 - - - 19

60+577.25 Q 03-Mar-09 3 10.6 9.6 1 A 14.8 14.8 14.8 1:44 2:13 2.9 0 0 - - - - - - - - - -
03-Mar-09 2 13.1 10.6 2.5 A 6.2 6.2 2.5 1:26 1:38 2.9 0.1 0.01 - - - - - - - - - -
03-Mar-09 1 20.1 13.1 7 A 21.5 21.5 3.1 1:07 1:19 5.4 1.4 0.04 - - - - - - - - - -
03-Mar-09 0 25.1 20.1 5 A 6.1 6.1 1.2 0:46 0:59 8.6 0.3 0.01 31.9 4 1.64 1 10 16 15 - - 19

60+578 P 24-Feb-09 4 8.17 7.57 0.6 A 600.0 600.0 600.0 14:39 15:55 2.5 5.7 1.92 32.0 2 1.61 -9 12 20 15 - - 17 Max Volume
08-Jan-09 3 9.5 8.5 1 A 630.5 630.5 630.5 17:06 18:15 0.4 11.1 26.75 - - - - - - - - - - By-Pass. Re-try. Max volume
08-Jan-09 2 12 9.5 2.5 A 7.5 7.5 3.0 16:48 17:01 2.9 0.6 0.09 - - - - - - - - - -
08-Jan-09 1 19 12 7 A 177.8 177.8 25.4 16:05 16:43 5.8 0.9 0.02 32.0 - 1.62 24 6 - 13 - - 18

60+579.5 T 12-Mar-09 4 7.5 6.9 0.6 MF 36.2 36.2 36.2 9:00 9:33 1.4 0 0.01 - - - - - - - - - -
31-Jan-09 3 9 8 1 A 600.6 600.6 600.6 14:48 15:56 3.0 8 2.7 34.0 0 1.66 -11 17 10 11 - - 17 Max volume
31-Jan-09 2 13.5 9 4.5 A 3.4 3.4 0.8 14:30 14:42 3.6 0 0 - - - - - - - - - -

60+581 S 25-Feb-09 4 7.1 6.5 0.6 A 291.1 291.1 291.1 7:01 7:58 2.5 0 0 31.3 7 1.61 21 16 17 18 - - 23
16-Jan-09 3 9.6 8.6 1 A 0.0 - - 0:00 0:00 - - - 36.0 3 1.66 1 15 - 15 - - 15 Max volume
16-Jan-09 3 9.6 8.6 1 A 600.4 600.4 600.4 15:37 16:52 2.2 0.1 4.33 32.0 - 1.64 1 2 - 16 - - 20
16-Jan-09 2 12.1 9.6 2.5 A 16.8 16.8 6.7 15:12 15:31 3.0 0.1 0.02 - - - - - - - - - -
16-Jan-09 1 19.1 12.1 7 A 20.8 20.8 3.0 14:52 15:05 5.4 0.6 0.02 34.3 - 1.65 7 12 - 17 - - 20

60+582.5 T 12-Mar-09 4 7.4 6.8 0.6 MF 52.0 52.0 52.0 15:50 16:16 1.3 0.2 0.22 - - - - - - - - - -
31-Jan-09 3 8.5 7.5 1 A 96.7 96.7 96.7 16:30 17:22 3.1 0 0 - - - - - - - - - -
31-Jan-09 2 13 8.5 4.5 A 5.2 5.2 1.2 16:10 16:22 3.3 0.2 0.01 - - - - - - - - - -

60+584 P 25-Feb-09 4 7.02 6.42 0.6 A 32.0 32.0 32.0 8:09 8:34 2.2 0 0 29.5 8 1.58 15 15 10 8 - - 19
07-Dec-08 3 8.5 7.5 1 A 600.3 600.3 600.3 2:10 3:15 0.0 10.2 500.23 32.0 - - - - - - - - 18
07-Dec-08 2 11 8.5 2.5 A 1.1 1.1 0.4 1:47 2:02 1.4 0 0 33.0 5 1.64 18 10 8 13 - - 17
07-Nov-08 1 18 11 7 A 52.7 52.7 7.5 08:12 08:45 4.4 0 0 32.0 6 1.66 13 16 16 13 - - 22
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+585.5 T 13-Mar-09 4 7.48 6.88 0.6 MF 41.3 41.3 41.3 7:50 8:20 2.0 0.3 0.15 - - - - - - - - - -
29-Jan-09 3 8.6 7.6 1 A 360.5 360.5 360.5 23:04 0:40 3.1 0 0 - - - - - - - - - -
29-Jan-09 2 13.1 8.6 4.5 A 2.2 2.2 0.5 22:51 23:02 3.3 0 0 - - - - - - - - - -

60+587 S 14-Feb-09 4, 5 7.8 6.8 1 A 600.3 600.3 600.3 9:10 8:16 1.7 9.97 5.58 30.0 4 1.64 11 11 17 19 - - 19 Port Injection. Max Volume
16-Jan-09 3 8.8 7.8 1 A 18.7 18.7 18.7 10:13 10:40 3.1 0.1 0.05 - - - - - - - - - -
16-Jan-09 2 11.3 8.8 2.5 A 61.5 61.5 24.6 9:25 10:07 3.2 0.7 0.09 32.0 - 1.70 16 16 - 11 - - 22
16-Jan-09 1 18.3 11.3 7 A 15.9 15.9 2.3 9:00 9:17 5.6 0.1 0 - - - - - - - - - -

60+588.5 T 13-Mar-09 4 7.61 7.01 0.6 MF 82.3 82.3 82.3 8:30 9:07 1.8 0.4 0.23 32.0 1 1.50 14 9 16 - - - 14
29-Jan-09 2, 3 13.2 7.7 5.5 A 1351.0 1351.0 245.6 19:22 22:07 2.9 7 0.53 31.9 10 1.64 -13 11 20 13 - - 19 Max Volume

60+590 P 25-Feb-09 4 6.64 6.04 0.6 A 352.1 352.1 352.1 8:51 10:24 2.5 0 0.03 - - - - - - - - - -
15-Dec-08 3 8.2 7.2 1 A 400.0 - - 16:34 17:00 - - - - - - - - - - - - -
15-Dec-08 3 8.2 7.2 1 B 200.0 600.0 600.0 17:00 17:40 0.1 9.7 96.3 35.0 4 1.65 - - - - - - - Max Volume
15-Dec-08 2 10.7 8.2 2.5 A 64.7 64.7 25.9 15:45 16:25 3.0 0.5 0.08 33.5 - 1.61 - - - - - - -
15-Dec-08 1 17.7 10.7 7 A 7.3 7.3 1.0 15:23 15:36 5.6 0 0 33.0 5 1.62 - - - - - - -

60+591.5 T 13-Mar-09 4 7.2 6.6 0.6 MF 51.0 51.0 51.0 9:23 9:53 1.5 0.4 0.25 - - - - - - - - - -
29-Jan-09 3 8.5 7.5 1 A 4.0 4.0 4.0 17:49 18:02 3.0 0.24 0.08 - - - - - - - - - -
29-Jan-09 2 11 8.5 2.5 A 7.7 7.7 3.1 17:34 17:45 3.4 0.2 0.02 - - - - - - - - - -
29-Jan-09 1 18 11 7 A 6.2 6.2 0.9 17:13 17:26 5.4 0.1 0 - - - - - - - - - -

60+593 S 25-Feb-09 4 7.05 6.45 0.6 A 208.7 208.7 208.7 10:36 12:02 2.4 0 0 29.0 11 1.59 -15 15 9 10 - - 19
16-Jan-09 3 8.4 7.4 1 A 600.9 600.9 600.9 7:18 8:46 1.8 2.9 1.64 31.9 9 1.64 3 10 - 12 - - 14 Max volume
16-Jan-09 2 10.9 8.4 2.5 A 751.3 751.3 300.5 5:42 7:04 2.7 11.6 1.73 - - - - - - - - - - Max volume
15-Jan-09 1 17.9 10.9 7 A 34.4 34.4 4.9 5:21 5:37 5.5 1.3 0.03 - - - - - - - - - -

60+594.5 T 13-Mar-09 4 7.35 6.75 0.6 MF 43.1 43.1 43.1 10:16 10:44 1.3 1 0.76 - - - - - - - - - -
29-Jan-09 3 8.7 7.7 1 A 2.4 2.4 2.4 18:49 19:01 3.1 0 0 - - - - - - - - - -
29-Jan-09 2 13.2 8.7 4.5 A 10.9 10.9 2.4 18:25 18:41 3.3 0.6 0.05 - - - - - - - - - -

60+596 P 03-Mar-09 4 7.05 6.45 0.6 A 396.6 396.6 396.6 13:26 14:28 2.7 0 0 32.9 4 1.63 7 13 - 15 - - 18
08 Dec 08 3 8 35 7 35 1 A 22 6 22 6 22 6 06:40 3 0 0 0 2008-Dec-08 3 8.35 7.35 1 A 22.6 22.6 22.6 - 06:40 3.0 0 0 - - - - - - - - - 20
07-Dec-08 2 10.85 8.35 2.5 A 1.1 1.1 0.4 1:47 2:02 1.4 0 0 33.0 5 1.64 18 10 8 13 - - 17
07-Nov-08 1 17.85 10.85 7 A 200.0 200.0 28.6 09:30 10:15 5.0 3.3 0.08 32.0 6 1.63 20 10 12 - - - 21

60+597.5 T 13-Mar-09 4 7.63 7.03 0.6 MF 118.1 118.1 118.1 12:43 14:30 1.6 0.4 0.24 - - - - - - - - - -
29-Jan-09 3 8.9 7.9 1 A 8.9 8.9 8.9 10:38 11:05 2.8 0.2 0.06 - - - - - - - - - -
29-Jan-09 2 13.4 8.9 4.5 A 8.3 8.3 1.8 10:20 10:35 3.1 0.3 0.03 31.0 5 1.62 5 7 - 16 - - 19

60+599 S 03-Mar-09 4 7.25 6.65 0.6 A 189.9 189.9 189.9 14:50 15:25 2.6 0.02 0.01 - - - - - - - - - -
15-Jan-09 3 8.5 7.5 1 A 206.0 206.0 206.0 4:43 5:10 0.3 10 22 - - - - - - - - - - Communicate to 60+597.5
15-Jan-09 2 11 8.5 2.5 A 6.6 6.6 2.6 4:28 4:41 2.9 0.2 0.03 - - - - - - - - - -
15-Jan-09 1 18 11 7 A 51.3 51.3 7.3 4:00 4:22 5.7 0.1 0 32.9 3 1.64 7 8 - 8 - - 16

60+600.5 T 13-Mar-09 4 7.76 7.16 0.6 MF 59.3 59.3 59.3 14:39 15:11 1.6 0.5 0.34 31.5 2 1.42 17 8 13 - - - 15
31-Jan-09 3 8.9 7.9 1 A 22.2 22.2 22.2 19:11 19:50 3.3 0.2 0.05 - - - - - - - - - -
31-Jan-09 2 13.4 8.9 4.5 A 20.7 20.7 4.6 18:49 19:06 3.0 1 0.07 36.4 5 1.62 -1 9 19 16 - - 21

60+602 P 03-Mar-09 4 7.05 6.45 0.6 A 8.2 8.2 8.2 15:49 16:05 2.9 0 0.01 - - - - - - - - - -
08-Jan-09 3 8.9 7.9 1 A 400.0 - - 22:39 23:23 - - - 31.4 - 1.63 - - - - - - 16
08-Jan-09 3 8.9 7.9 1 B 200.6 600.6 600.6 23:23 23:43 1.9 9.9 5.07 35.8 5 1.61 - - - - - - 14
08-Jan-09 2 10.9 8.9 2 A 3.1 3.1 1.5 22:25 22:35 2.4 0.1 0.01 - - - - - - - - - -
08-Jan-09 1 18.4 10.9 7.5 A 352.6 352.6 47.0 21:30 0:00 5.0 1 0.08 33.4 - 1.65 15 8 - 11 - - 15 By-pass

60+603.5 T 14-Mar-09 4 7.35 6.75 0.6 MF 78.0 78.0 78.0 6:02 7:37 1.6 0.4 0.24 32.0 1 1.42 16 9 27 - - - 17
28-Jan-09 3 8.9 7.9 1 A 100.6 100.6 100.6 5:03 5:48 3.2 0.2 0.06 33.7 2 - 16 12 21 13 - - 19
28-Jan-09 2 13.4 8.9 4.5 A 23.0 23.0 5.1 4:41 4:55 3.2 0.5 0.03 - - - - - - - - - -

60+605 S 03-Mar-09 4 7.66 7.06 0.6 A 600.6 600.6 600.6 16:20 17:26 1.4 9.6 6.93 - - - - - - - - - - Max Volume
15-Jan-09 3 9.4 8.4 1 A 394.1 394.1 394.1 23:55 0:56 3.1 0.2 0.06 - - - - - - - - - -
15-Jan-09 2 13.9 9.4 4.5 A 28.8 28.8 6.4 23:27 23:47 3.2 0.6 0.05 - - - - - - - - - -

60+606.5 T 14-Mar-09 4 7.05 6.45 0.6 MF 31.5 31.5 31.5 7:48 8:05 1.5 0.9 0.6 - - - - - - - - - -
28-Jan-09 3 8.6 7.6 1 A 5.0 5.0 5.0 4:16 4:37 3.2 0.2 0.06 - - - - - - - - - -
28-Jan-09 2 13.1 8.6 4.5 A 16.1 16.1 3.6 3:27 4:15 3.3 0.4 0.03 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+608 P 09-Nov-08 4 7.5 6.5 1 A 0.0 0.0 0.0 20:10 20:30 11.0 0 0 31.0 5 1.65 - - - - - - - Unable to break port
25-Feb-09 4 7 6.4 0.6 A 600.4 600.4 600.4 23:54 1:11 2.5 7.4 2.44 31.4 6 1.64 3 8 22 10 - - 25 Max Volume
09-Nov-08 3 8.5 7.5 1 A 300.2 300.2 300.2 17:11 18:19 0.7 5.1 8 33.1 1 1.67 - - - - - - -
09-Nov-08 2 11.15 8.5 2.65 A 34.9 34.9 13.2 16:04 16:30 3.6 0.4 0.04 33.8 1 1.67 - - - - - - -
23-Oct-08 1 18.15 11.15 7 A 70.3 70.3 10.0 21:35 22:10 4.8 0.5 0.015 30.0 2 1.61 25 12 12 11 - - 23

60+609.5 T 18-Mar-09 4 7.23 6.63 0.6 MF 67.0 67.0 67.0 15:36 16:13 1.5 0.3 0.2 - - - - - - - - - -
28-Jan-09 3 8.5 7.5 1 A 129.1 129.1 129.1 2:30 3:10 3.0 0 0 - - - - - - - - - -
28-Jan-09 2 13 8.5 4.5 A 19.7 19.7 4.4 1:58 2:21 2.9 0.5 0.04 32.8 2 8.00 15 14 22 5 - - 19

60+611 S 25-Feb-09 4 6.82 6.22 0.6 A 177.3 177.3 177.3 1:27 2:01 2.1 14.3 5.95 32.2 3 1.64 4 8 20 9 - - 20 Communicate to 60+608
15-Jan-09 3 8.1 7.1 1 A 9.5 9.5 9.5 22:44 23:03 3.0 0 0.1 - - - - - - - - - -
15-Jan-09 2 12.6 8.1 4.5 A 3.0 3.0 0.7 22:24 22:37 2.9 0 0 34.3 2 1.64 5 17 - 14 - - -

60+612.5 T 14-Mar-09 4 7 6.4 0.6 MF 36.2 36.2 36.2 8:38 9:06 1.4 0.9 0.32 - - - - - - - - - -
28-Jan-09 3 8.4 7.4 1 A 601.7 601.7 601.7 21:57 23:06 1.7 10.4 6.3 32.2 2 5.00 8 10 13 -14 - - 13 Max Volume
28-Jan-09 2 10.9 8.4 2.5 A 4.8 4.8 1.9 21:36 21:49 3.2 0 0 - - - - - - - - - -

60+614 P 21-Nov-08 5 7.38 6.38 1 A 0.6 - - 11:11 11:16 21.0 0 0 32.6 - - - - - - - - - Unable to break port
21-Nov-08 5 7.38 6.38 1 A 794.8 795.4 795.4 15:22 17:06 2.4 10.4 4.3 32.6 - 1.62 - - - - - - - Re-attempt, successful
21-Nov-08 4 7.38 6.38 1 A 5.1 - - 10:44 10:51 21.0 0 0 38.0 - - 18 9 - 19 - - - Unable to break port
21-Nov-08 4 7.38 6.38 1 A 0.7 - - 15:13 15:16 19.0 0 0 32.7 3 - - - - - - - 24 Re-attempt, unsuccessful
21-Nov-08 4 7.38 6.38 1 A 2.0 7.8 7.8 17:20 17:23 20.0 0 0 - - - - - - - - - - Re-attempt, unsuccessful
21-Nov-08 3 8.38 7.38 1 A 0.5 0.5 0.5 09:40 09:50 9.9 0 0 32.9 - - - - 13 - - - 21
21-Nov-08 2 10.82 8.38 2.44 A 42.3 42.3 17.3 17:58 18:08 3.5 0 0 34.1 - - - - - - - - 21
30-Oct-08 1 17.82 10.82 7 A 45.9 45.9 6.6 07:25 08:25 5.0 0 0 31.0 3 1.62 - - - - - - 17

60+615.5 T 14-Mar-09 4 6.89 6.29 0.6 MF 31.0 31.0 31.0 9:12 9:38 1.5 0.4 0.35 - - - - - - - - - -
28-Jan-09 3 8.3 7.3 1 A 601.8 601.8 601.8 20:10 21:10 1.1 0 0.01 - - - - - - - - - - Max Volume
28-Jan-09 2 12.8 8.3 4.5 A 13.3 13.3 3.0 19:49 20:02 3.1 0.7 0.05 - - - - - - - - - -

60+617 S 25-Feb-09 4 6.89 6.29 0.6 A 357.2 357.2 357.2 2:25 3:47 2.5 0.2 0.07 31.9 3 1.63 4 9 19 10 - - 22
15-Jan-09 3 8.2 7.2 1 A 600.4 600.4 600.4 20:41 21:44 1.6 10.1 8 37.8 4 1.64 - - - - - - 19 Max volume
15 Jan 09 2 12 7 8 2 4 5 A 2 6 2 6 0 6 20:25 20:36 2 9 0 0 33 6 1 64 15 8 11 1515-Jan-09 2 12.7 8.2 4.5 A 2.6 2.6 0.6 20:25 20:36 2.9 0 0 33.6 - 1.64 15 8 - 11 - - 15

60+618.5 T 14-Mar-09 4 7.05 6.45 0.6 MF 74.7 74.7 74.7 9:50 10:09 1.8 0.9 0.51 31.5 2 1.42 17 9 26 - - - 17
28-Jan-09 3 8.2 7.2 1 A 470.0 - - 11:09 11:50 0.0 15 inf - - - - - - - - - -
28-Jan-09 3 8.2 7.2 1 B 190.7 660.7 660.7 11:50 12:03 0.0 9.7 inf 38.0 4 1.65 2 6 - 12 - - 15 Max Volume
28-Jan-09 2 10.7 8.2 2.5 A 15.0 15.0 6.0 10:44 11:01 2.7 0.3 0.04 - - - - - - - - - -
28-Jan-09 1 17.7 10.7 7 A 2.3 2.3 0.3 10:21 10:34 5.0 0 0 33.0 4 1.63 2 6 - 13 - - 17

60+620 P 09-Nov-08 5 7.94 6.94 1 A 0.3 - - 3:45 4:00 11.5 0 0 - - - - - - - - - - Unable to break port
22-Nov-08 5 7.94 6.94 1 A 0.4 0.7 0.7 15:24 15:26 14.0 0 0 31.1 4 1.56 - - - - - - 21 Unable to break port
09-Nov-08 4 7.94 6.94 1 A 0.3 - - 3:25 3:30 11.3 0 0 30.0 - 1.66 - - - - - - - Unable to break port
22-Nov-08 4 7.94 6.94 1 A 0.5 0.8 0.8 15:05 15:12 13.3 0 0 32.0 2 1.67 23 12 12 15 - - 22 Unable to break port
25-Feb-09 4 7.45 6.85 0.6 A 55.2 55.2 55.2 4:02 4:44 2.5 0.1 0.02 - - - - - - - - - -
09-Nov-08 3 8.94 7.94 1 A 9.9 9.9 9.9 23:10 23:30 3.0 0 0 - - - - - - - - - -
09-Nov-08 2 12.38 8.94 3.44 A 65.7 65.7 19.1 22:00 22:30 3.5 0.7 0.01 31.0 3 1.65 - - - - - - -
24-Oct-08 1 19.38 12.38 7 A 3.4 3.4 0.5 21:15 21:33 5.0 0.1 0.001 31.0 - 1.67 25 13 12 9 - - 24

60+620.75 Q 22-Feb-09 3 8.9 7.9 1 A 601.1 601.1 601.1 15:07 16:06 1.6 10.2 6.28 - - - - - - - - - - Max Volume
22-Feb-09 2 13.4 8.9 4.5 A 16.3 16.3 3.6 14:37 14:53 3.9 0.3 0.02 31.0 4 1.62 17 14 14 16 - - 20

60+621.5 T 14-Mar-09 4 7.48 6.88 0.6 MF 58.1 58.1 58.1 10:36 11:11 1.6 0.6 0.37 - - - - - - - - - -
28-Jan-09 3 8.4 7.4 1 A 615.9 615.9 615.9 18:11 19:25 1.8 10 5.48 33.5 2 4.00 9 16 17 13 - - 14 Max Volume
28-Jan-09 2 10.9 8.4 2.5 A 540.0 - - 16:26 17:27 2.5 10.5 1.43 - - - - - - - - - -
28-Jan-09 2 10.9 8.4 2.5 B 260.0 800.0 320.0 17:27 18:00 2.2 10.4 1.59 9.0 6 1.54 -1 9 - - - - 18 Max Volume
01-Feb-09 1 17.9 10.9 7 A 30.7 30.7 4.4 10:21 10:41 5.3 0 0 - - - - - - - - - -

60+622.25 Q 22-Feb-09 3 8.5 7.5 1 A 601.7 601.7 601.7 16:56 17:59 2.5 10.3 4.22 - - - - - - - - - - Max Volume
22-Feb-09 2 13 8.5 4.5 A 2.6 2.6 0.6 16:24 16:39 4.4 0 0 32.0 2 1.64 4 13 20 15 - - 18

60+623 S 25-Feb-09 4 8.09 7.49 0.6 A 47.3 47.3 47.3 5:57 6:28 2.4 0 0.01 - - - - - - - - - -
15-Jan-09 3 9.4 8.4 1 A 69.3 69.3 69.3 10:49 11:34 3.2 0.2 0.05 - - - - - - - - - -
15-Jan-09 2 13.9 9.4 4.5 A 5.4 5.4 1.2 9:49 10:38 2.9 0 0 32.5 - 1.65 15 9 8 13 - - 16
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES
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60+624.5 T 14-Mar-09 4 8.06 7.46 0.6 MF 1.9 1.9 1.9 14:59 15:06 2.0 0 0 - - - - - - - - - -
28-Jan-09 3 9.4 8.4 1 A 90.6 - - 14:38 14:55 1.8 9.1 5.23 - - - - - - - - - - By-Pass
28-Jan-09 3 9.4 8.4 1 A 604.1 694.7 694.7 14:58 16:08 3.7 9.82 13.25 - - - - - - - - - - Max Volume
28-Jan-09 2 13.9 9.4 4.5 A 10.0 10.0 2.2 14:12 14:27 3.0 0 0 37.6 6 1.60 2 8 - 18 - - 17

60+626 P 20-Nov-08 5 8 7 1 A 109.7 109.7 109.7 08:39 09:17 9.0 0.01 0.001 32.2 5 - 15 15 12 15 - - 24 Injection via port
20-Nov-08 4 8 7 1 A 0.0 0.0 0.0 08:10 08:13 16.0 0 0 32.8 - 1.63 10 15 12 15 - - 19 Unable to break port
26-Feb-09 4 7.5 6.9 0.6 A 494.8 494.8 494.8 13:32 14:59 2.5 0 0 32.0 5 1.63 2 17 14 18 - - 21
20-Nov-08 3 9 8 1 A 2.0 2.0 2.0 05:34 05:55 9.9 0 0 35.4 - - 22 11 11 19 - - -
20-Nov-08 2 11.3 9 2.3 A 7.8 7.8 3.4 09:43 09:51 3.7 0 0 32.2 - - - - 11 - - - 20
30-Oct-08 1 18.3 11.3 7 A 47.6 47.6 6.8 08:28 09:10 5.0 0 0 31.0 - - - - - - - - -

60+627.5 T 14-Mar-09 4 7.25 6.65 0.6 MF 136.9 136.9 136.9 15:17 16:11 1.5 0.9 0.99 - - - - - - - - - -
27-Jan-09 3 8.7 7.7 1 A 601.4 601.4 601.4 4:05 5:10 1.6 10.7 6.61 - - - - - - - - - - Max Volume
27-Jan-09 2 13.2 8.7 4.5 A 3.9 3.9 0.9 3:45 3:57 3.2 0 0 - - - - - - - - - -

60+629 S 15-Feb-09 4, 5 7.7 6.7 1 A 164.7 164.7 164.7 11:01 11:26 2.4 0 0.01 - - - - - - - - - - Port injection
26-Feb-09 4 7.3 6.7 0.6 A 1.0 1.0 1.0 15:13 15:24 2.3 0.1 0.03 - - - - - - - - - -
15-Jan-09 3 8.7 7.7 1 A 479.6 - - 8:15 9:10 1.1 10.6 10.56 - - - - - - - - - -
15-Jan-09 3 8.7 7.7 1 B 150.1 629.7 629.7 9:10 9:27 1.3 9.2 6.88 36.4 - 1.64 18 10 3 - - - 19 Max volume
15-Jan-09 2 13.2 8.7 4.5 A 365.1 365.1 81.1 6:58 8:05 3.3 0 0 35.0 - 1.64 21 8 8 17 - - 29

60+630.5 T 14-Mar-09 4 7.43 6.83 0.6 MF 153.8 153.8 153.8 16:24 17:25 1.5 0.5 0.59 - - - - - - - - - -
27-Jan-09 3 8.6 7.6 1 A 11.0 11.0 11.0 8:27 9:07 3.1 0 0.01 - - - - - - - - - -
27-Jan-09 2 13.1 8.6 4.5 A 13.3 13.3 3.0 8:03 8:20 3.2 0 0 - - - - - - - - - -

60+632 P 10-Nov-08 5 7.86 6.86 1 A 0.0 0.0 0.0 10:47 12:00 12.0 0 0 - - - - - - - - - - Unable to break port
10-Nov-08 4 7.86 6.86 1 A 0.0 0.0 0.0 10:47 12:00 12.0 0 0 - - - - - - - - - - Unable to break port
26-Feb-09 4 7.86 6.86 1 - - - - - - - - - - - - - - - - - - -
10-Nov-08 3 8.86 7.86 1 A 366.0 366.0 366.0 08:51 10:08 0.4 0 0 31.0 2 1.66 - - - - - - -
10-Nov-08 2 11.25 8.86 2.39 A 121.0 121.0 50.6 07:40 08:31 3.5 0 0 30.9 2 1.66 - - - - - - -
24-Oct-08 1 18.25 11.25 7 A 11.7 11.7 1.7 02:25 02:40 5.5 0.3 0.007 32.0 - - 20 13 11 14 - - 22

60+633 5 T 15 Mar 09 4 7 94 7 34 0 6 MF 83 6 83 6 83 6 7:13 8:00 1 6 0 6 0 36 32 0 1 1 42 16 7 23 18

Hole was not perforated due to 
crooked casing. 

60+633.5 T 15-Mar-09 4 7.94 7.34 0.6 MF 83.6 83.6 83.6 7:13 8:00 1.6 0.6 0.36 32.0 1 1.42 16 7 23 - - - 18
27-Jan-09 3 9.5 8.5 1 A 16.5 16.5 16.5 7:21 7:53 2.4 0 0 - - - - - - - - - -
27-Jan-09 2 14 9.5 4.5 A 5.0 5.0 1.1 6:58 7:13 2.9 0 0 - - - - - - - - - -

60+635 S 15-Feb-09 4, 5 8.3 7.3 1 A 601.3 601.3 601.3 13:10 14:11 1.9 9.7 4.98 32.0 5 1.65 19 12 17 16 - - 19 Port injection. Max Volume
15-Jan-09 3 9.3 8.3 1 A 8.2 8.2 8.2 6:10 6:27 3.1 0 0 - - - - - - - - - -
15-Jan-09 2 13.8 9.3 4.5 A 2.3 2.3 0.5 5:51 6:03 3.3 0.018 0.001 32.9 - 1.65 10 6 - 12 - - 14

60+636.5 T 27-Jan-09 3 9.5 8.5 1 A 67.8 67.8 67.8 2:48 3:24 3.3 0 0 - - - - - - - - - -
27-Jan-09 2 14 9.5 4.5 A 7.4 7.4 1.6 2:20 2:33 2.9 0 0 32.4 6 1.65 4 14 16 17 - - 19

60+638 P 19-Nov-08 5 8.16 7.16 1 A 801.0 801.0 801.0 03:56 06:45 3.1 3.2 1.04 32.3 - - - - 14 - - - 21 Port Injection
19-Nov-08 4 8.16 7.16 1 A 6.8 6.8 6.8 03:27 03:46 9.4 0 0 32.8 4 1.62 12 7 17 12 - - 19 Unable to break port
20-Nov-08 3 9.16 8.16 1 A 602.9 602.9 602.9 07:54 09:36 7.2 7.3 0.9 33.3 4 1.66 20 10 12 15 - - 23
20-Nov-08 2 11.59 9.16 2.43 A 61.8 61.8 25.4 07:11 07:39 3.2 0 0 32.4 2 1.64 14 11 - 10 - - 24
30-Oct-08 1 18.59 11.59 7 A 64.6 64.6 9.2 11:20 00:12 5.0 0 0 30.0 - - - - - - - - -

60+639.5 T 15-Mar-09 4 7.5 6.9 0.6 MF 40.2 40.2 40.2 8:56 9:32 1.5 0.5 0.59 - - - - - - - - - -
27-Jan-09 3 8.9 7.9 1 A 4.6 4.6 4.6 23:25 23:47 2.8 0 0.01 - - - - - - - - - -
27-Jan-09 2 13.4 8.9 4.5 A 25.4 25.4 5.6 22:54 23:14 2.7 0 0 - - - - - - - - - -

60+641 S 15-Feb-09 4, 5 7.9 6.9 1 A 602.2 602.2 602.2 9:10 8:16 1.8 9.22 5.1 - - - - - - - - - - Port injection. Max Volume
14-Jan-09 3 8.9 7.9 1 A 390.0 - - 12:55 1:39 - - - - - - - - - - - - -
14-Jan-09 3 8.9 7.9 1 B 440.0 830.0 830.0 1:39 2:02 1.3 9.7 0 37.2 - 1.65 6 5 - - - - 15 Max volume
14-Jan-09 2 13.4 8.9 4.5 A 4.8 4.8 1.1 12:35 12:49 2.9 0.2 0 - - - - - - - - - -

60+642.5 T 18-Mar-09 4 7.71 7.11 0.6 MF 95.8 95.8 95.8 13:13 13:36 1.5 0.2 0.14 30.0 2 1.40 16 10 18 - - - 20
27-Jan-09 3 9 8 1 A 601.0 601.0 601.0 14:52 16:05 0.8 0.8 0.9 - - - - - - - - - - Max Volume
27-Jan-09 2 11.5 9 2.5 A 32.6 32.6 13.0 14:20 14:45 2.6 0 0 - - - - - - - - - -
27-Jan-09 1 18.5 11.5 7 A 3.6 3.6 0.5 13:49 14:12 4.5 0 0 33.0 5 1.63 4 7 - 12 - - 20
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+644 P 21-Nov-08 5 8.26 7.26 1 A 526.8 526.8 526.8 02:04 04:01 5.5 0 0 32.3 8 - 17 10 9 15 - - 20 Port Injection
10-Nov-08 4 8.26 7.26 1 A 0.0 - - 17:24 17:51 12.0 0 0 - - - - - - - - - - Unable to break port
21-Nov-08 4 8.26 7.26 1 A 0.3 0.3 0.3 01:45 01:50 20.4 0 0 31.7 9 1.65 19 14 14 15 - - 22 Unable to break port
10-Nov-08 3 9.26 8.26 1 A 301.0 301.0 301.0 15:27 16:35 0.6 5.1 10 31.5 - 1.67 - - - - - - -
10-Nov-08 2 10.95 9.26 1.69 A 31.3 31.3 18.5 14:29 14:50 3.5 0 0 31.5 - 1.67 - - - - - - -
25-Oct-08 1 17.95 10.95 7 A 14.7 14.7 2.1 01:04 01:27 5.3 0.2 0.005 31.0 2 1.62 16 8 11 3 - - 18

60+645.5 T 15-Mar-09 4 7.94 7.34 0.6 MF 2.0 2.0 2.0 9:42 9:58 2.0 0.2 0.02 - - - - - - - - - -
27-Jan-09 3 9.1 8.1 1 A 65.3 65.3 65.3 21:26 22:23 2.7 0.1 0.04 - - - - - - - - - -
27-Jan-09 2 13.6 9.1 4.5 A 25.5 25.5 5.7 20:54 21:15 3.2 0.3 0.02 - - - - - - - - - -

60+647 S 26-Feb-09 4 7.99 7.39 0.6 A 201.9 201.9 201.9 16:57 17:37 2.5 0 0 31.9 4 1.61 6 14 15 15 - - 16
14-Jan-09 3 9.3 8.3 1 A 602.1 602.1 602.1 23:14 0:17 2.1 0.2 0 - - - - - - - - - - Max volume
14-Jan-09 2 13.8 9.3 4.5 A 5.3 5.3 1.2 22:56 23:10 3.2 0 0 32.8 - 1.66 - - - - - - 16

60+647.75 Q 23-Feb-09 3 9.3 8.3 1 A 600.5 600.5 600.5 10:17 11:21 3.0 10.8 7.05 33.6 6 1.66 - 18 23 27 - - 23 Max Volume
23-Feb-09 2 11.8 9.3 2.5 A 7.4 7.4 3.0 9:57 10:10 2.6 0 0 - - - - - - - - - -
23-Feb-09 1 18.8 11.8 7 A 5.2 5.2 0.7 9:36 9:47 5.0 0 0 32.0 5 1.63 15 15 - 20 - - 20

60+648.5 T 15-Mar-09 4 8.37 7.77 0.6 MF 0.6 0.6 0.6 10:10 10:30 1.6 0 0.03 - - - - - - - - - -
27-Jan-09 3 9.7 8.7 1 A 603.4 603.4 603.4 19:25 20:33 2.8 10.9 3.9 32.6 2 1.64 -12 15 19 11 - - 14 Max Volume
27-Jan-09 2 14.2 9.7 4.5 A 684.0 - - 16:27 17:53 - - - 32.2 5 1.63 16 12 16 12 - - 20
27-Jan-09 2 14.2 9.7 4.5 B 666.0 1350.0 300.0 17:54 19:05 2.2 9 1.03 - - - - - - - - - - Max Volume
01-Feb-09 1 19.2 14.2 5 A 22.6 22.6 4.5 9:04 9:24 1.7 0 0 32.2 - 1.60 0 9 - 13 - - 16

60+649.25 Q 23-Feb-09 3 8.7 7.7 1 A 2.7 2.7 2.7 15:24 15:37 3.0 0 0 - - - - - - - - - -
23-Feb-09 2 11.2 8.7 2.5 A 750.9 750.9 300.4 13:49 15:17 2.6 10.3 1.67 - - - - - - - - - - Max Volume
23-Feb-09 1 18.2 11.2 7 A 5.8 5.8 0.8 13:30 13:42 5.0 0 0 30.0 7 1.62 -5 14 17 11 - - 19

60+650 P 20-Nov-08 5 8.45 7.45 1 A 802.0 802.0 802.0 11:35 13:44 4.2 8.9 2.2 33.2 0 1.63 11 10 - 13 - - - Port Injection
20-Nov-08 4 8.45 7.45 1 A 0.0 0.0 0.0 10:53 11:10 17.0 0 0 - - - - - - - - - - Unable to break port
20-Nov-08 3 9.45 8.45 1 A 58.8 58.8 58.8 14:54 15:32 7.0 0 0.17 - - - - - - - - - - By-Pass
20-Nov-08 2 11.84 9.45 2.39 A 55.7 55.7 23.3 14:06 14:33 3.6 0 0 32.9 - - - - - - - - -
30 Oct 08 1 18 84 11 84 7 A 49 6 49 6 7 1 10:15 11:00 5 0 0 0 31 0 4 1 62 1630-Oct-08 1 18.84 11.84 7 A 49.6 49.6 7.1 10:15 11:00 5.0 0 0 31.0 4 1.62 - - - - - - 16

60+651.5 T 15-Mar-09 4 7.96 7.36 0.6 MF 0.9 0.9 0.9 10:40 10:52 1.9 0 0.01 - - - - - - - - - -
27-Jan-09 3 9.5 8.5 1 A 600.4 600.4 600.4 5:00 6:22 2.6 7.2 2.99 - - - - - - - - - - Max Volume
26-Jan-09 2 14 9.5 4.5 A 4.1 4.1 0.9 4:35 4:47 4.2 0.9 0.05 32.6 - 1.64 -4 12 14 13 - - 13

60+653 S 26-Feb-09 4 7.81 7.21 0.6 A 305.0 305.0 305.0 17:52 18:48 2.5 0 0 33.7 5 1.56 10 13 15 18 - - 17
14-Jan-09 3 9.3 8.3 1 A 450.0 - - 21:18 22:07 - - - - - - - - - - - - -
14-Jan-09 3 9.3 8.3 1 B 152.4 602.4 602.4 22:07 22:25 1.3 10.4 8.2 37.8 - 1.65 - - - - - - 15 Max volume
14-Jan-09 2 13.8 9.3 4.5 A 8.6 8.6 1.9 21:01 21:13 3.1 0 0 33.0 - 1.65 9 6 - 14 - - 13

60+654.5 T 15-Mar-09 4 7.81 7.21 0.6 MF 112.0 112.0 112.0 13:35 14:37 1.4 0 0.01 - - - - - - - - - -
26-Jan-09 3 9.2 8.2 1 A 625.7 625.7 625.7 17:35 18:57 1.3 5.9 4.59 - - - - - - - - - - Max Volume
26-Jan-09 2 13.7 9.2 4.5 A 23.8 23.8 5.3 17:07 17:28 2.8 0 0 - - - - - - - - - -

60+656 P 10-Nov-08 5 8.13 7.13 1 A 9.8 - - 23:25 23:32 12.5 0.1 0.04 31.0 0 1.62 - - - - - - - Unable to break port
11-Nov-08 5 8.13 7.13 1 A 1.3 - - 21:03 21:24 15.1 0 0 - - - - - - - - - - Unable to break port
22-Nov-08 5 8.13 7.13 1 A 0.4 11.5 11.5 10:06 10:07 15.0 0 0 30.9 2 1.56 - - 12 - - - 24 Unable to break port
10-Nov-08 4 8.13 7.13 1 A 2.3 - - 23:09 23:20 12.4 - - - - - - - - - - - - Unable to break port
11-Nov-08 4 8.13 7.13 1 A 8.7 - - 20:34 20:48 11.8 0.2 0 40.0 - - - - - - - - - Unable to break port
22-Nov-08 4 8.13 7.13 1 A 1.9 12.9 12.9 09:37 09:41 14.3 0 0 32.3 2 1.63 15 10 13 15 - - 24 Unable to break port
26-Feb-09 4 7.61 7.01 0.6 A 145.8 145.8 145.8 19:26 20:12 2.2 0 0.01 32.1 3 1.62 8 12 18 17 - - 19
10-Nov-08 3 9.13 8.13 1 A 314.0 314.0 314.0 21:25 22:34 0.7 2.3 2.36 33.0 1 1.60 - - - - - - -
10-Nov-08 2 11.59 9.13 2.46 A 28.9 28.9 11.7 20:50 21:00 3.5 0.2 0 - - - - - - - - - -
25-Oct-08 1 18.59 11.59 7 A 32.8 32.8 4.7 01:42 02:10 5.8 0.4 0.01 - - - - - - - - - -

60+657.5 T 15-Mar-09 4 7.83 7.23 0.6 MF 35.0 35.0 35.0 14:55 15:07 1.6 0 0.01 32.0 1 1.40 17 7 26 - - - 19
26-Jan-09 3 9.2 8.2 1 A 22.8 22.8 22.8 16:20 16:44 2.9 0.7 0.23 - - - - - - - - - -
26-Jan-09 2 13.7 9.2 4.5 A 86.5 86.5 19.2 15:30 16:14 0.8 0.8 0.05 - - - - - - - - - -

60+659 S 26-Feb-09 4 7.91 7.31 0.6 A 347.2 347.2 347.2 20:27 22:40 2.5 0 0 32.4 3 1.63 10 11 19 18 - - 21
14-Jan-09 3 9.3 8.3 1 A 6.0 6.0 6.0 12:33 13:09 3.1 0.009 0.003 - - - - - - - - - -
14-Jan-09 2 13.8 9.3 4.5 A 422.2 422.2 93.8 10:57 12:32 3.4 1.1 0.08 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+660.5 T 15-Mar-09 4 7.35 6.75 0.6 MF 62.6 62.6 62.6 15:20 16:03 1.7 0.4 0.49 - - - - - - - - - -
26-Jan-09 3 8.6 7.6 1 A 23.6 23.6 23.6 13:18 13:43 3.1 0.1 0.04 - - - - - - - - - -
26-Jan-09 2 13.1 8.6 4.5 A 375.8 375.8 83.5 11:24 13:08 1.9 6 0.09 33.7 4 1.60 7 14 15 19 - - 14

60+662 P 19-Nov-08 5 8.1 7.1 1 A 789.2 789.2 789.2 08:31 11:21 2.7 10.9 4.04 32.0 2 1.63 6 10 16 12 - - 20 Port Injection
19-Nov-08 4 8.1 7.1 1 A 39.5 39.5 39.5 09:00 09:24 7.7 0 0 32.2 1 1.62 10 6 16 13 - - 20 Port Injection
19-Nov-08 3 9.1 8.1 1 A 631.2 631.2 631.2 17:32 19:32 1.1 5.3 4.2 32.3 6 1.65 19 15 13 14 - - 22
19-Nov-08 2 11.48 9.1 2.38 A 53.9 53.9 22.6 16:47 17:22 3.5 0 0 30.6 4 1.63 17 - 13 14 - - 22
31-Oct-08 1 18.48 11.48 7 A 84.6 84.6 12.1 07:55 08:35 4.9 0.2 0 31.0 4 1.62 - - - - - - 14

60+663.5 T 15-Mar-09 4 7.45 6.85 0.6 MF 122.4 122.4 122.4 16:14 17:01 1.4 0.7 0.9 - - - - - - - - - -
26-Jan-09 3 8.6 7.6 1 A 610.2 610.2 610.2 13:56 15:10 2.2 30.9 14.29 35.5 7 1.65 3 15 - 17 - - 17 Max Volume
26-Jan-09 2 11.1 8.6 2.5 A 3.9 3.9 1.6 9:58 10:10 2.6 0.2 0.03 - - - - - - - - - -
26-Jan-09 1 18.1 11.1 7 A 60.6 60.6 8.7 9:32 9:48 4.7 0.2 0.01 - - - - - - - - - -

60+665 S 15-Feb-09 4, 5 7.8 6.8 1 A 410.0 - - 21:36 22:22 1.7 10.2 6.88 32.0 3 1.68 3 19 18 18 - - 21
15-Feb-09 4, 5 7.8 6.8 1 B 191.8 601.8 601.8 22:22 22:46 2.1 10.6 4.62 36.0 4 1.63 4 20 19 - - - 22 Port Injection. Max Volume
14-Jan-09 3 8.8 7.8 1 A 11.9 11.9 11.9 10:09 10:25 3.0 0.2 0.06 37.0 3 1.64 4 5 - 12 - - 10
14-Jan-09 2 13.3 8.8 4.5 A 750.0 - - 5:27 6:40 - - - 33.0 3 1.66 -7 3 - 11 - - 10
14-Jan-09 2 13.3 8.8 4.5 B 600.0 1350.0 300.0 6:40 9:42 2.9 3.3 0.25 37.0 5 1.59 4 5 - 10 - - 13 Max volume

60+666.5 T 16-Mar-09 4 7.96 7.36 0.6 MF 0.7 0.7 0.7 7:08 7:32 1.2 0 0 32.0 3 1.39 17 8 20 - - - 19
26-Jan-09 3 9.3 8.3 1 A 3.8 3.8 3.8 0:48 1:06 3.1 0 0 - - - - - - - - - -
26-Jan-09 2 11.8 9.3 2.5 A 3.1 3.1 1.2 0:24 0:39 3.0 0 0 33.1 5 1.63 18 14 9 14 - - 18
26-Jan-09 1 18.8 11.8 7 A 40.7 40.7 5.8 22:43 23:02 4.8 0 0 32.8 3 1.65 13 14 17 14 - - 15

60+668 P 10-Nov-08 5 8.6 7.6 1 A 215.2 215.2 215.2 05:35 06:30 2.5 0 0 31.0 3 1.61 - - - - - - - Port Injection
10-Nov-08 4 8.6 7.6 1 A 138.5 138.5 138.5 04:38 05:27 2.4 0 0 31.0 3 - - - - - - - 17 Port Injection
10-Nov-08 3 9.6 8.6 1 A 310.6 310.6 310.6 03:15 04:16 0.8 5.1 0 30.0 2 1.61 - - - - - - 18
10-Nov-08 2 12 9.6 2.4 A 9.8 9.8 4.1 02:45 03:55 3.4 0 0 30.0 6 1.62 24 15 13 24 - - -
25-Oct-08 1 19 12 7 A 74.7 74.7 10.7 03:58 04:47 5.1 0.2 0.006 31.0 - 1.62 15 3 11 4 - - 13

60+669.5 T 14-Mar-09 4 7.91 7.31 0.6 MF 115.4 - - 16:05 17:05 1.3 0.8 0.6 - - - - - - - - - -
16 Mar 09 4 7 91 7 31 0 6 MF 2 3 117 7 117 7 9:00 9:32 1 4 0 1 0 116-Mar-09 4 7.91 7.31 0.6 MF 2.3 117.7 117.7 9:00 9:32 1.4 0.1 0.1 - - - - - - - - - -
25-Jan-09 3 9.3 8.3 1 A 19.9 19.9 19.9 5:00 5:20 3.8 0.2 0.05 - - - - - - - - - -
25-Jan-09 2 11.8 9.3 2.5 A 24.2 24.2 9.7 2:36 2:57 3.1 0.1 0.01 - - - - - - - - - -
25-Jan-09 1 18.8 11.8 7 A 21.4 21.4 3.1 2:00 2:15 5.0 0.4 0.01 33.2 7 1.64 -13 13 15 15 - - 15

60+671 S 15-Feb-09 4, 5 8.1 7.1 1 A 480.0 - - 0:56 2:10 2.5 10.9 3.63 32.6 3 - 13 9 18 18 - - 17
15-Feb-09 4, 5 8.1 7.1 1 B 120.1 600.1 600.1 2:10 2:23 2.5 7.6 2.73 35.6 2 1.65 11 7 20 - - - 19 Port Injection. Max Volume
14-Jan-09 3 9.1 8.1 1 A 400.5 - - 16:54 17:40 1.1 10.32 8.49 - - - - - - - - - -
14-Jan-09 3 9.1 8.1 1 B 199.9 600.4 600.4 17:40 18:03 1.9 9.5 5.02 39.0 4 1.67 8 6 - - - - 14 Max volume
14-Jan-09 2 13.6 9.1 4.5 A 424.0 - - 13:37 14:28 3.1 10.7 0.79 - - - - - - - - - -
14-Jan-09 2 13.6 9.1 4.5 B 521.0 945.0 210.0 14:28 16:43 3.3 0.9 0.06 33.0 4 1.64 8 5 - 16 - - 13 Max Volume

60+672.5 T 14-Mar-09 4 7.73 7.13 0.6 MF 23.6 - - 15:30 15:53 1.3 0.3 0.2 - - - - - - - - - -
16-Mar-09 4 7.73 7.13 0.6 MF 1.3 24.9 24.9 9:48 10:03 1.3 0 0.02 - - - - - - - - - -
26-Jan-09 3 9.1 8.1 1 A 600.9 600.9 600.9 6:21 7:37 1.7 9.7 5.75 - - - - - - - - - - Max Volume
26-Jan-09 2 11.6 9.1 2.5 A 5.0 5.0 2.0 6:01 6:13 3.3 0 0.01 - - - - - - - - - -
26-Jan-09 1 18.6 11.6 7 A 9.5 9.5 1.4 5:37 5:51 5.1 0 0 - - - - - - - - - -

60+674 P 18-Nov-08 5 7.75 6.75 1 A 0.0 0.0 0.0 01:35 01:43 17.9 0 0 32.4 7 1.61 20 5 12 13 - - 19 Unable to break port
18-Nov-08 4 7.75 6.75 1 A 34.7 34.7 34.7 08:17 08:41 8.9 0 0 32.1 9 1.62 20 6 13 10 - - 20 Port Injection
18-Nov-08 1, 2, 3 18.17 7.75 10.42 A 830.0 830.0 79.7 02:07 04:49 0.4 5.4 1.26 33.0 - - - - 12 - - - - 2 rods in hole; grouted in

60+675.5 T 14-Mar-09 4 7.61 7.01 0.6 MF 44.7 - - 14:39 15:07 1.8 0.2 0.16 - - - - - - - - - -
16-Mar-09 4 7.61 7.01 0.6 MF 0.3 45.0 45.0 10:26 10:44 1.5 0 0.03 - - - - - - - - - -
26-Jan-09 3 9 8 1 A 40.3 40.3 40.3 8:18 9:04 2.6 0 0.01 - - - - - - - - - -
26-Jan-09 2 13.5 9 4.5 A 3.7 3.7 0.8 7:58 8:11 2.9 0 0 - - - - - - - - - -

60+677 S 15-Feb-09 4, 5 8.1 7.1 1 A 430.0 - - 3:24 4:20 2.0 10.9 4.67 31.0 5 1.62 12 9 19 19 - - 20
15-Feb-09 4, 5 8.1 7.1 1 B 201.0 631.0 631.0 4:20 4:35 2.2 11.1 4.55 36.2 - 1.66 12 9 21 - - - 22 Port Injection. Max Volume
11-Jan-09 3 9.1 8.1 1 A 329.7 329.7 329.7 18:22 19:40 3.1 0 0 - - - - - - - - - -
11-Jan-09 2 13.6 9.1 4.5 A 13.7 13.7 3.0 17:35 18:10 3.1 0.9 0.06 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+678.5 T 14-Mar-09 4 7.81 7.21 0.6 MF 4.0 - - 14:16 14:28 1.7 0.2 0.13 - - - - - - - - - -
16-Mar-09 4 7.81 7.21 0.6 MF 0.3 4.3 4.3 10:53 11:11 1.3 0 0.02 - - - - - - - - - -
25-Jan-09 3 9.1 8.1 1 A 3.0 3.0 3.0 19:30 19:44 2.9 0 0 - - - - - - - - - -
25-Jan-09 2 13.6 9.1 4.5 A 680.0 - - 16:27 18:05 - - - - - - - - - - - - -
25-Jan-09 2 13.6 9.1 4.5 B 203.0 883.0 196.2 18:05 19:04 3.1 0 0 37.2 6 1.66 -18 13 12 10 - - 20

60+680 P 11-Nov-08 5 8.47 7.47 1 A 7.9 - - 03:22 03:23 11.2 0 0 - - - - - - - - - - Unable to break port
22-Nov-08 5 8.47 7.47 1 A 0.5 8.4 8.4 09:04 09:10 11.3 0 0 - - - - - - - - - - Unable to break port
11-Nov-08 4 8.47 7.47 1 A 1.2 - - 03:06 03:07 11.7 0 0 - - - - - - - - - - Unable to break port
22-Nov-08 4 8.47 7.47 1 A 0.7 1.9 1.9 08:45 08:55 13.3 0 0 31.4 2 - 18 16 9 12 - - 22 Unable to break port
26-Feb-09 4 7.63 7.03 0.6 A 331.7 331.7 331.7 2:06 3:20 2.1 0 0 31.9 5 1.63 8 10 18 19 - - 22
11-Nov-08 3 9.47 8.47 1 A 319.8 319.8 319.8 01:40 02:40 0.4 4.9 10 30.0 9 - - - - - - - 21
11-Nov-08 2 12.25 9.47 2.78 A 10.7 10.7 3.8 01:05 1:!7 3.5 0 0 30.0 7 1.61 8 20 15 16 - - 24
25-Oct-08 1 19.25 12.25 7 A 117.6 - - 05:03 06:15 5.0 0.4 0.011 31.0 - - 10 4 9 4 - - 15
26-Oct-08 1 19.25 12.25 7 A 45.9 163.5 23.4 09:26 10:01 5.2 0.015 0.001 32.0 - 1.66 14 9 10 8 - - 10

60+681.5 T 14-Mar-09 4 7.81 7.21 0.6 MF 3.0 - - 13:54 14:06 1.3 0.2 0.19 32.0 1 1.43 17 9 26 - - - 17
16-Mar-09 4 7.81 7.21 0.6 MF 5.4 8.4 8.4 13:26 13:46 1.2 0 0.03 31.0 5 1.42 18 8 19 - - - 19
25-Jan-09 3 9.3 8.3 1 A 22.6 22.6 22.6 15:33 16:10 2.7 0 0.01 32.0 8 1.65 17 16 17 15 - - 23
25-Jan-09 2 13.8 9.3 4.5 A 126.3 126.3 28.1 14:45 15:24 2.6 0.8 0.06 - - - - - - - - - -

60+683 S 26-Feb-09 4 7.58 6.98 0.6 A 451.9 451.9 451.9 3:36 4:30 2.1 8.2 3.92 32.4 4 1.63 12 9 18 15 - - 14 Communicate to 60+680
11-Jan-09 3 8.9 7.9 1 A 400.0 - - 16:19 16:03 - - - - - - - - - - - - -
11-Jan-09 3 8.9 7.9 1 B 230.5 630.5 630.5 16:19 17:32 1.2 9.2 7.82 38.0 - 1.67 4 9 - - - - 15 Max Volume
11-Jan-09 2 13.4 8.9 4.5 A 143.4 143.4 31.9 15:32 16:11 3.2 0.1 0.01 - - - - - - - - - -

60+684.5 T 18-Mar-09 4 7.2 6.6 0.6 MF 57.8 57.8 57.8 9:45 10:23 1.5 0.4 0.28 - - - - - - - - - -
25-Jan-09 3 8.5 7.5 1 A 602.1 602.1 602.1 10:24 11:36 1.0 9.7 9.6 - - - - - - - - - -
25-Jan-09 2 13 8.5 4.5 A 25.4 25.4 5.6 9:54 10:14 2.6 0.3 0.03 - - - - - - - - - -

60+686 P 17-Nov-08 5 7.84 6.84 1 A 212.0 212.0 212.0 18:17 19:22 6.8 0 0 31.7 4 - - - - - - - 20 Port Injection
17-Nov-08 4 7.84 6.84 1 A 466.1 466.1 466.1 16:53 17:58 3.2 8.3 2.9 29.5 5 1.62 12 8 14 8 - - 18 Port Injection
17-Nov-08 3 8.84 7.84 1 A 610.3 610.3 610.3 10:32 12:31 1.5 6.3 4.3 30.8 4 1.60 5 7 13 13 - - 20
17 Nov 08 2 15 84 8 84 7 A 47 3 47 3 6 8 09:55 10:12 6 9 0 3 0 01 31 5 3 1 61 7 8 32 13 1917-Nov-08 2 15.84 8.84 7 A 47.3 47.3 6.8 09:55 10:12 6.9 0.3 0.01 31.5 3 1.61 7 8 32 13 - - 19
01-Nov-08 1 17.58 10.58 7 A 46.5 46.5 6.6 09:55 10:38 4.7 0.02 0.001 31.5 - 1.62 15 10 14 11 - - 19

60+686.75 Q 03-Mar-09 3 10.2 9.2 1 A 2.7 2.7 2.7 3:30 3:43 2.9 0.1 0.03 - - - - - - - - - -
03-Mar-09 2 14.7 10.2 4.5 A 10.9 10.9 2.4 3:10 3:23 4.1 0.4 0.02 - - - - - - - - - -

60+687.5 T 16-Mar-09 4 7.3 6.7 0.6 MF 220.5 220.5 220.5 14:34 15:45 1.5 0.8 0.85 - - - - - - - - - -
24-Jan-09 3 8.9 7.9 1 A 11.1 11.1 11.1 4:22 4:39 3.1 0 0 - - - - - - - - - -
24-Jan-09 2 11.4 8.9 2.5 A 359.8 359.8 143.9 1:50 4:14 2.7 1.2 0.08 - - - - - - - - - -
24-Jan-09 1 18.4 11.4 7 A 1147.0 1147.0 163.9 22:35 1:40 5.0 3.3 0.09 35.0 5 1.67 8 9 14 - - - 12

60+688.25 Q 03-Mar-09 3 9.7 8.7 1 A 3.1 3.1 3.1 4:34 4:47 2.9 0 0 - - - - - - - - - -
03-Mar-09 2 14.2 9.7 4.5 A 6.2 6.2 1.4 4:17 4:30 4.5 0.3 0.02 32.1 2 1.63 2 9 13 14 - - 20

60+689 S 26-Feb-09 4 7.78 7.18 0.6 A 604.0 604.0 604.0 5:13 6:21 2.2 8.6 3.97 - - - - - - - - - -
11-Jan-09 3 9.4 8.4 1 A 600.5 600.5 600.5 14:13 15:20 0.5 10.9 21.42 - - - - - - - - - - Max Volume
11-Jan-09 2 13.9 9.4 4.5 A 44.8 44.8 10.0 13:14 13:37 3.3 0 0 32.7 2 1.64 11 9 - 14 - - 15

60+690.5 T 16-Mar-09 4 7.86 7.26 0.6 MF 25.4 25.4 25.4 15:57 16:17 1.1 0.3 0.29 - - - - - - - - - -
24-Jan-09 3 9.3 8.3 1 A 4.7 4.7 4.7 5:46 5:55 3.4 0 0 - - - - - - - - - -
24-Jan-09 2 13.8 9.3 4.5 A 101.3 101.3 22.5 5:03 5:41 3.2 0.6 0.04 33.4 - 1.62 34 10 12 11 - - 16

60+692 P 11-Nov-08 5 7.91 6.91 1 A 9.8 - - 06:05 06:10 20.0 0 0 - - - - - - - - - - Unable to break port
22-Nov-08 5 7.91 6.91 1 A 1.8 11.6 11.6 10:09 10:15 11.6 0 0 - - - - - - - - - - Unable to break port
11-Nov-08 4 7.91 6.91 1 A 3.0 - - 05:52 05:55 13.1 0 0 - - - - - - - - - - Unable to break port
22-Nov-08 4 7.91 6.91 1 A 0.3 3.3 3.3 09:55 10:01 11.4 0 0 32.0 - 1.68 14 16 13 12 - - 21 Unable to break port
27-Feb-09 4 7.33 6.73 0.6 A 602.9 602.9 602.9 7:31 8:56 2.8 8.9 3.13 - - - - - - - - - - Max Volume
11-Nov-08 3 8.91 7.91 1 A 333.1 333.1 333.1 04:19 05:27 0.6 4.9 8.9 30.0 - 1.60 - - - - - - 16
11-Nov-08 2 11.5 8.91 2.59 A 19.8 19.8 7.6 03:55 04:05 3.5 0 0 31.0 - - - - - - - - 19
26-Oct-08 1 18.5 11.5 7 A 243.6 243.6 34.8 10:10 11:14 4.8 2 0.06 31.0 5 - 14 10 8 8 - - 9

60+693.5 T 16-Mar-09 4 7.33 6.73 0.6 MF 135.8 135.8 135.8 16:31 17:21 1.6 1 0.66 - - - - - - - - - -
25-Jan-09 3 9.1 8.1 1 A 352.4 352.4 352.4 6:48 7:51 2.8 0 0.01 34.7 2 1.69 27 10 - 9 - - 19
25-Jan-09 2 13.6 9.1 4.5 A 27.6 27.6 6.1 6:15 6:36 3.1 0.1 0 - - - - - - - - - -

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Appendix E - East Dike Grouting\E2 - Tables of Quantities\DRAFT REMOVED\Table E2-1 - Table of Quantities-NO DRAFT.xlsx

GOLDER ASSOCIATES
Check: GRB

PAGE 32 OF 40



TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+695 S 16-Feb-09 4, 5 8 7 1 A 630.0 630.0 630.0 9:38 11:04 2.2 5.8 3.88 31.0 3 1.58 17 11 25 14 - - 20 Port Injection. Max Volume
11-Jan-09 3 9 8 1 A 80.8 80.8 80.8 8:12 9:01 3.2 0.1 0.01 33.0 - 1.62 -3 6 - 12 - - 16
11-Jan-09 2 13.5 9 4.5 A 32.1 32.1 7.1 7:40 8:08 3.2 0.5 0.04 - - - - - - - - - -

60+696.5 T 16-Mar-09 4 7.86 7.26 0.6 MF 10.3 10.3 10.3 17:36 17:50 1.4 0.2 0.17 - - - - - - - - - -
25-Jan-09 3 9.1 8.1 1 A 5.3 5.3 5.3 9:24 9:40 3.0 0 0 - - - - - - - - - -
25-Jan-09 2 13.6 9.1 4.5 A 144.8 144.8 32.2 8:24 9:09 3.1 0.7 0.04 - - - - - - - - - -

60+698 P 16-Nov-08 5 7.56 6.56 1 A 9.3 9.3 9.3 12:41 12:46 21.0 0 0 - - - - - - - - - - Unable to break port
16-Nov-08 4 7.56 6.56 1 A 395.6 395.6 395.6 11:43 12:35 5.0 9.3 1.9 31.3 3 1.65 13 9 12 9 - - 19 Port Injection
16-Nov-08 3 8.82 7.56 1.26 A 608.3 608.3 482.8 15:55 17:19 3.7 10 2.2 30.5 6 1.65 5 11 12 13 - - 21
16-Nov-08 1, 2 18.67 8.82 9.85 A 247.2 247.2 25.1 13:11 14:15 4.6 0.4 0.01 32.5 5 1.65 4 9 - 9 - - -
01-Nov-08 1 17.1 10.1 7 A 65.2 65.2 9.3 10:50 11:20 4.5 0.3 0.009 31.0 - - - - - - - - -

60+699.5 T 16-Mar-09 4 7.86 7.26 0.6 MF 66.7 66.7 66.7 18:00 18:35 1.4 0.8 0.54 - - - - - - - - - -
23-Jan-09 3 9.2 8.2 1 A 28.4 28.4 28.4 1:30 2:23 3.2 0.3 0.09 33.2 6 1.64 - - - - - - -
23-Jan-09 2 13.7 9.2 4.5 A 857.0 857.0 190.4 22:00 1:20 3.1 1.3 0.09 - - - - - - - - - -

60+701 S 27-Feb-09 4 7.35 6.75 0.6 A 600.4 600.4 600.4 10:22 11:28 2.7 10.3 3.8 32.0 5 1.62 -12 7 11 4 - - 13 Max Volume
11-Jan-09 3 9.3 8.3 1 A 55.3 55.3 55.3 6:31 7:25 3.3 0 0 - - - - - - - - - -
10-Jan-09 2 13.8 9.3 4.5 A 450.0 - - 3:54 4:48 - - - - - - - - - - - - -
10-Jan-09 2 13.8 9.3 4.5 B 432.0 882.0 196.0 4:48 6:10 3.2 0.6 0.04 37.0 - 1.65 - - - - - - 14

60+702.5 T 16-Mar-09 4 7.86 7.26 0.6 MF 14.3 14.3 14.3 20:51 21:08 1.4 0.3 0.42 32.3 0 1.46 18 13 17 - - - 17
23-Jan-09 2, 3 13.6 8.1 5.5 A 55.3 55.3 10.1 20:50 21:34 2.9 0.2 0.02 - - - - - - - - - - By-Pass

60+704 P 12-Nov-08 5 7.58 6.58 1 A 190.1 190.1 190.1 00:00 10:34 8.0 0 0.001 33.0 3 1.65 - - - - - - 16 Port Injection
12-Nov-08 4 7.58 6.58 1 A 82.3 - - 16:27 16:40 - - - 38.0 - - - - - - - - 18
12-Nov-08 4 7.58 6.58 1 A 36.0 118.3 118.3 20:36 21:05 2.6 0 0.04 31.0 1 1.59 6 10 10 14 - - 16 Port Injection
12-Nov-08 3 8.58 7.58 1 A 304.0 304.0 304.0 14:50 15:56 2.2 5.1 2.2 32.0 - - - - - - - - 19
12-Nov-08 2 11.43 8.58 2.85 A 92.2 92.2 32.4 13:56 14:35 3.5 0.4 0.03 31.6 5 1.63 - - - - - - -
26-Oct-08 1 18.43 11.43 7 A 40.3 40.3 5.8 14:41 15:00 4.8 0.3 0.009 31.0 - 1.62 12 13 17 10 - - 14

60+705 5 T 16 Mar 09 4 7 4 6 8 0 6 MF 3 0 3 0 3 0 21:18 21:30 1 7 0 0 0160+705.5 T 16-Mar-09 4 7.4 6.8 0.6 MF 3.0 3.0 3.0 21:18 21:30 1.7 0 0.01 - - - - - - - - - -
23-Jan-09 3 8.9 6.4 2.5 A 600.3 600.3 240.1 18:51 20:10 2.6 10.2 3.67 32.8 11 1.69 - - - - - - - Max Volume
23-Jan-09 2 13.4 8.9 4.5 A 56.6 56.6 12.6 18:06 18:45 2.8 0.4 0.04 - - - - - - - - - -

60+707 S 27-Feb-09 4 7.61 7.01 0.6 A 7.4 7.4 7.4 13:50 14:06 3.0 7.4 0.04 33.0 2 1.62 -10 12 10 20 - - 20
10-Jan-09 3 9.1 8.1 1 A 13.0 13.0 13.0 3:13 3:41 3.0 0.2 0 32.3 - 1.64 - - - - - - 15
10-Jan-09 2 11.6 9.1 2.5 A 400.0 - - 1:13 2:02 - - - - - - - - - - - - -
10-Jan-09 2 11.6 9.1 2.5 B 220.4 620.4 248.2 2:02 2:59 2.9 0.3 0.04 37.2 3 1.66 - - - - - - 14
10-Jan-09 1 18.6 11.6 7 A 88.8 88.8 12.7 0:45 1:08 4.3 1.1 0.04 32.6 5 1.65 15 9 - 12 - - 15

60+708.5 T 16-Mar-09 4 7.94 7.34 0.6 MF 171.6 171.6 171.6 21:41 22:29 1.5 0.4 0.38 - - - - - - - - - -
23-Jan-09 3 9.1 8.1 1 A 9.2 9.2 9.2 17:34 17:54 2.9 0.3 0.08 - - - - - - - - - -
23-Jan-09 2 11.6 9.1 2.5 A 139.0 139.0 55.6 16:54 17:27 2.9 0.6 0.08 - - - - - - - - - -
23-Jan-09 1 18.6 11.6 7 A 93.0 93.0 13.3 16:20 16:47 5.0 1.1 0.03 32.8 - 1.67 31 11 - 11 - - 22

60+710 P 17-Nov-08 5 7.99 6.99 1 A 864.0 864.0 864.0 08:36 10:40 4.4 9.6 2.2 33.3 1 1.66 4 6 11 7 - - 19 Port Injection
16-Nov-08 4 7.99 6.99 1 A 0.0 - - 10:20 - - - - 33.1 1 1.60 3 7 13 10 - - 20 Unable to break port
16-Nov-08 4 7.99 6.99 1 A 0.0 - - - - - - - 33.1 1 1.60 3 7 13 10 - - 20 Unable to break port
16-Nov-08 4 7.99 6.99 1 A 12.2 12.2 12.2 - 10:43 20.8 0 0 33.1 1 1.60 3 7 13 10 - - 20 Unable to break port
16-Nov-08 3 8.99 7.99 1 A 16.9 16.9 16.9 11:00 11:26 11.9 - - - - - - - - - - - -
16-Nov-08 1, 2 19.62 8.99 10.63 A 495.8 - - 2:40 - - - - 31.7 7 1.60 9 4 12 10 - - 19
16-Nov-08 1, 2 19.62 8.99 10.63 B 248.5 744.3 70.0 - 05:07 4.1 4 0.1 36.4 2 1.61 3 5 13 0 - - 20 By-pass

60+711.5 T 16-Mar-09 4 7.94 7.34 0.6 MF 7.9 7.9 7.9 1:27 1:42 1.6 0.1 0.07 32.6 0 1.46 14 15 22 - - - 19
23-Jan-09 3 8.8 7.8 1 A 151.6 151.6 151.6 3:31 5:01 3.3 0 0 - - - - - - - - - -
23-Jan-09 2 13.3 8.8 4.5 A 13.7 13.7 3.0 3:06 3:19 3.4 0.4 0.03 - - - - - - - - - -

60+713 S 16-Feb-09 4, 5 8.1 7.1 1 A 450.0 - - 19:54 21:15 2.5 8.7 4.82 32.0 3 1.65 28 10 12 23 - - 20
16-Feb-09 4, 5 8.1 7.1 1 B 150.0 600.0 600.0 21:15 21:31 2.3 9.6 4.87 37.5 4 1.65 21 10 11 - - - 21 Port Injection
10-Jan-09 3 9.1 8.1 1 A 28.0 28.0 28.0 20:39 21:39 3.1 0.2 0.15 - - - - - - - - - -
10-Jan-09 2 11.6 9.1 2.5 A 5.9 5.9 2.4 20:22 20:34 3.0 0.3 0.04 - - - - - - - - - -
10-Jan-09 1 18.6 11.6 7 A 28.2 28.2 4.0 19:57 20:15 5.3 0.5 0.01 32.9 6 1.65 11 9 - 12 - - 15

60+714.5 T 16-Mar-09 4 7.53 6.93 0.6 MF 6.5 6.5 6.5 1:50 2:04 1.3 0.2 0.22 - - - - - - - - - -
23-Jan-09 3 8.6 7.6 1 A 605.5 605.5 605.5 5:54 7:04 2.3 9.7 4.16 33.1 - 1.62 - - - - - - - Max Volume
23-Jan-09 2 13.1 8.6 4.5 A 5.0 5.0 1.1 5:33 5:47 3.5 0.1 0 - - - - - - - - - -
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VolumeMix

QA

Marsh Bleed Specific 
Gravity
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Order          
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Start End Pozzutec Bentonite MixWater Ambient Glenium

60+716 P 13-Nov-08 5 7.43 6.43 1 A 0.4 - - 08:02 08:04 21.0 0 0 32.3 - 1.65 - - - - - - - Unable to break port
23-Nov-08 5 7.28 6.28 1 A 1.4 1.8 1.8 11:18 11:30 11.9 0.1 0 31.1 - - 12 8 17 6 - - 18 Unable to break port
13-Nov-08 4 7.58 6.58 1 A 0.4 - - 07:52 07:54 21.0 0 0 32.3 - 1.65 12 11 9 24 - - 24 Unable to break port
23-Nov-08 4 7.58 6.58 1 A 1.5 1.9 1.9 11:08 11:14 12.4 0 0 36.4 - - 24 5 16 20 - - 22 Unable to break port
27-Feb-09 4 7.23 6.63 0.6 A 11.2 11.2 11.2 15:04 15:18 2.7 0 0 - - - - - - - - - -
12-Nov-08 3 8.58 7.58 1 A 642.0 642.0 642.0 02:52 05:08 3.0 4.5 1.58 30.0 - - - - - - - - -
12-Nov-08 2 11.47 8.76 2.71 A 19.9 19.9 7.3 02:25 02:42 3.7 0 0.01 30.0 1 1.62 8 11 12 7 - - 19
26-Oct-08 1 18.47 11.47 7 A 400.0 - - 15:10 00:00 - - - 31.0 5 1.67 13 12 9 9 - - 19
26-Oct-08 1 18.47 11.47 7 B 276.0 676.0 96.6 00:00 17:05 4.7 0.1 0.003 35.0 - - - - - - - - -

60+717.5 T 16-Mar-09 4 7.53 6.93 0.6 MF 2.2 2.2 2.2 2:13 2:25 0.7 0 0.02 - - - - - - - - - -
24-Jan-09 3 8.6 7.6 1 A 600.1 600.1 600.1 9:01 10:19 2.0 9 2.37 - - - - - - - - - - Max Volume
24-Jan-09 2 13.1 8.6 4.5 A 40.6 40.6 9.0 8:29 8:50 3.0 0.2 0.02 - - - - - - - - - -

60+719 S 27-Feb-09 4 7.12 6.52 0.6 A 10.1 10.1 10.1 17:26 17:40 2.7 0.2 0.06 - - - - - - - - - -
10-Jan-09 3 8.6 7.6 1 A 380.0 - - 18:09 19:13 - - - - - - - - - - - - -
10-Jan-09 3 8.6 7.6 1 B 243.1 623.1 623.1 19:13 19:38 1.9 9.9 5.16 37.4 3 1.64 - - - - - - 15 Max Volume
10-Jan-09 2 11.1 8.6 2.5 A 31.9 31.9 12.8 17:41 18:03 2.3 0.5 0.08 - - - - - - - - - -
10-Jan-09 1 18.1 11.1 7 A 89.5 89.5 12.8 17:06 17:33 4.7 1.4 0.04 - - - - - - - - - -

60+720.5 T 16-Mar-09 4 7.45 6.85 0.6 MF 134.4 134.4 134.4 16:35 17:16 1.3 1 0.79 - - - - - - - - - -
24-Jan-09 3 8.6 7.6 1 A 3.2 3.2 3.2 17:40 17:50 3.0 0 0 - - - - - - - - - -
24-Jan-09 2 13.1 8.6 4.5 A 2.9 2.9 0.6 17:18 17:31 3.1 0 0 - - - - - - - - - -

60+722 P 16-Nov-08 4 8.56 7.56 1 A 0.0 0.0 0.0 00:30 02:56 - - - - - - - - - - - - - Unable to break port
27-Feb-09 4 7.45 6.85 0.6 A 12.1 12.1 12.1 15:43 15:58 2.4 0.1 0.06 34.0 3 1.63 -10 6 13 16 - - 16
15-Nov-08 3 9.56 8.56 1 A 584.7 584.7 584.7 00:30 02:56 3.1 0.2 0.07 30.4 - - - - 13 - - - 23
15-Nov-08 1, 2 19.31 9.56 9.75 A 145.3 145.3 14.9 23:40 00:15 4.9 0.6 0.01 33.0 2 1.61 12 8 12 7 - - 21

60+723.5 T 16-Mar-09 4 7.66 7.06 0.6 MF 5.6 5.6 5.6 16:13 16:23 1.5 0.2 0.4 - - - - - - - - - -
24-Jan-09 3 8.6 7.6 1 A 87.7 87.7 87.7 16:07 16:55 2.9 0.2 0.08 - - - - - - - - - -
24-Jan-09 2 13.1 8.6 4.5 A 177.2 177.2 39.4 15:00 16:00 2.5 0.4 0.04 - - - - - - - - - -

60+725 S 27 Feb 09 4 7 25 6 65 0 6 A 11 3 11 3 11 3 16:12 16:35 2 3 0 060+725 S 27-Feb-09 4 7.25 6.65 0.6 A 11.3 11.3 11.3 16:12 16:35 2.3 0 0 - - - - - - - - - -
10-Jan-09 3 8.6 7.6 1 A 600.2 600.2 600.2 15:45 16:52 1.0 9 8.78 - - - - - - - - - - Max Volume
10-Jan-09 2 11.1 8.6 2.5 A 30.9 30.9 12.4 15:07 15:38 3.1 0.7 0.09 - - - - - - - - - -
10-Jan-09 1 18.1 11.1 7 A 317.8 317.8 45.4 13:21 14:55 4.8 1.5 0.05 32.0 6 1.66 21 10 - 14 - - 22

60+725.75 Q 04-Mar-09 3 9.4 8.4 1 A 416.7 416.7 416.7 6:20 7:34 2.9 0.1 0.03 31.3 4 1.62 -12 10 - 14 - - 17
03-Mar-09 2 11.9 9.4 2.5 A 26.5 26.5 10.6 5:44 6:15 2.4 0.3 0.05 - - - - - - - - - -
03-Mar-09 1 18.9 11.9 7 A 4.3 4.3 0.6 5:27 5:39 4.6 0.1 0 - - - - - - - - - -

60+726.5 T 16-Mar-09 4 7.68 7.08 0.6 MF 4.7 4.7 4.7 15:47 16:05 1.9 0.2 0.11 - - - - - - - - - -
22-Jan-09 3 8.6 7.6 1 A 279.5 279.5 279.5 6:36 7:36 2.4 0 0.01 - - - - - - - - - -
22-Jan-09 2 13.1 8.6 4.5 A 1350.0 1350.0 300.0 3:01 6:31 3.5 0 0.01 - - - - - - - - - -
01-Feb-09 1 18.1 13.1 5 A 917.0 917.0 183.4 4:39 6:35 5.0 0 0 - - - - - - - - - -

60+727.25 Q 04-Mar-09 3 9.8 8.8 1 A 6.7 6.7 6.7 8:46 9:00 3.0 0 0 - - - - - - - - - -
04-Mar-09 2 12.3 9.8 2.5 A 9.9 9.9 4.0 8:24 8:37 2.7 0 0 - - - - - - - - - -
04-Mar-09 1 19.3 12.3 7 A 6.1 6.1 0.9 8:08 8:21 5.0 0 0 31.3 8 1.61 -11 - - 14 - - 17

60+728 P 13-Nov-08 5 8.97 7.97 1 A 0.0 0.0 0.0 13:43 13:44 19.0 0 0 - - - - - - - - - - Unable to break port
13-Nov-08 4 8.97 7.97 1 A 0.0 - - 13:35 13:37 19.0 0 0 33.4 - - - - - - - - - Unable to break port
23-Nov-08 4 8.97 7.97 1 A 0.6 0.6 0.6 12:31 12:37 12.3 0.1 0 32.8 - - - - - - - - 22 Unable to break port
27-Feb-09 4 8.01 7.41 0.6 A 23.3 23.3 23.3 16:47 17:04 2.4 0 0 - - - - - - - - - -
13-Nov-08 3 9.97 8.97 1 A 11.2 11.2 11.2 11:34 11:49 9.0 0 0 31.8 - 1.65 - - - - - - -
13-Nov-08 2 12.34 9.97 2.37 A 21.8 21.8 9.2 11:03 11:24 3.5 0 0 32.8 - 1.66 13 9 8 9 - - -
30-Oct-08 1 19.34 12.34 7 A 73.8 - - 09:00 09:50 5.0 0.3 0.01 31.0 - 1.61 11 10 14 8 - - 17
26-Oct-08 1 14.96 7.96 7 A 400.0 - - 20:19 21:15 - - - 30.0 4 1.63 8 8 14 4 - - 17 Ice in hole
26-Oct-08 1 14.96 7.96 7 B 400.0 - - 21:15 21:57 - - - 35.0 - 1.64 8 7 13 - - - 16
26-Oct-08 1 14.96 7.96 7 C 700.0 - - 21:57 22:50 - - - 45.0 - 1.66 9 14 5 - - 10 16
26-Oct-08 1 14.96 7.96 7 D 556.0 2129.8 304.3 22:50 00:17 2.5 1.2 0.15 58.0 - - - - - - - - 14

60+729.5 T 16-Mar-09 4 7.56 6.96 0.6 MF 131.6 131.6 131.6 14:52 15:42 1.6 0.5 0.32 - - - - - - - - - -
21-Jan-09 3 8.6 7.6 1 A 600.3 600.3 600.3 1:30 2:40 3.0 11 3.71 32.6 9 1.67 10 12 - 16 - - - Max Volume
21-Jan-09 2 11.1 8.6 2.5 A 32.9 32.9 13.2 1:05 1:30 2.6 0.3 0.05 - - - - - - - - - -
21-Jan-09 1 18.1 11.1 7 A 54.5 54.5 7.8 12:31 12:55 6.5 1 0.02 33.0 7 1.64 12 9 - 16 - - 9
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+731 S 27-Feb-09 4 7.28 6.68 0.6 A 600.9 600.9 600.9 19:13 20:24 2.1 10.1 4.91 32.1 4 1.63 2 8 14 16 - - 18 Max Volume
10-Jan-09 3 8.6 7.6 1 A 630.5 630.5 630.5 7:35 8:46 1.8 10.7 5.79 - - - - - - - - - - Max Volume
10-Jan-09 2 11.1 8.6 2.5 A 21.6 21.6 8.6 7:03 7:29 2.7 0.5 0.08 - - - - - - - - - -
10-Jan-09 1 18.1 11.1 7 A 29.0 29.0 4.1 6:32 6:48 4.9 0.5 0.01 - - - - - - - - - -

60+732.5 T 17-Mar-09 4 7.17 6.57 0.6 MF 5.4 5.4 5.4 5:22 5:33 1.5 0.5 0.56 32.7 1 1.42 5 7 17 - - - 12
23-Jan-09 3 8.6 7.6 1 A 644.0 644.0 644.0 9:39 11:01 3.3 0.1 0.04 31.9 7 1.67 12 10 20 17 - - 22 Max Volume
23-Jan-09 2 13.1 8.6 4.5 A 14.7 14.7 3.3 9:16 9:29 2.7 0.3 0.02 - - - - - - - - - -

60+734 P 24-Nov-08 5 7.67 6.67 1 A 3.1 3.1 3.1 07:32 07:35 12.3 0 0 - - - - - - - - - - Unable to break port
15-Nov-08 4 7.67 6.67 1 A 4.6 - - 19:50 20:40 16.0 0 0 32.9 1 1.62 13 7 12 7 - - 21 Unable to break port
24-Nov-08 4 7.67 6.67 1 A 1.1 5.7 5.7 07:20 07:22 12.4 0.1 0 31.9 - - - - - - - - - Unable to break port
27-Feb-09 4 7.3 6.7 0.6 A 39.0 39.0 39.0 20:37 20:52 2.2 0.2 0.16 32.5 4 1.64 -4 9 16 17 - - 21
15-Nov-08 3 8.93 7.67 1.26 A 608.2 608.2 482.7 16:23 17:33 1.9 10.3 4.3 32.1 2 - 10 5 - 10 - - 20
15-Nov-08 1, 2 18.45 8.93 9.52 A 75.7 75.7 8.0 15:41 16:07 4.5 0.1 0.002 33.2 2 1.66 9 4 - 5 - - 20

60+735.5 T 18-Mar-09 4 7.33 6.73 0.6 MF 46.9 46.9 46.9 5:43 6:25 1.1 0.7 1.09 - - - - - - - - - -
23-Jan-09 3 8.6 7.6 1 A 5.4 5.4 5.4 8:50 9:03 2.9 0 0 - - - - - - - - - -
23-Jan-09 2 13.1 8.6 4.5 A 4.9 4.9 1.1 8:32 8:42 3.2 0 0 33.0 - - 17 6 - 19 - - 14

60+737 S 27-Feb-09 4 7.28 6.68 0.6 A 601.1 601.1 601.1 21:10 22:27 2.4 4.2 1.75 32.2 3 1.63 -1 9 17 16 - - 22 Communicate to 60+734
09-Jan-09 3 8.6 7.6 1 A 400.0 - - 4:53 5:39 - - - - - - - - - - - - -
09-Jan-09 3 8.6 7.6 1 B 259.6 659.6 659.6 5:39 6:03 2.2 8.4 7.55 36.8 - 1.66 - - - - - - 18 Max Volume
09-Jan-09 2 11.1 8.6 2.5 A 470.0 - - 3:30 4:16 - - - 32.0 4 1.65 - - - - - - -
09-Jan-09 2 11.1 8.6 2.5 B 309.2 779.2 311.7 4:16 4:46 2.2 11.1 3 37.8 - 1.67 15 8 - 16 - - 14 Max Volume
09-Jan-09 1 18.1 11.1 7 A 12.4 12.4 1.8 3:10 3:26 5.5 0.4 0.01 - - - - - - - - - -

60+737.75 Q 15-Mar-09 3 9.2 8.2 1 A 14.0 14.0 14.0 13:58 14:20 2.5 0 0.02 - - - - - - - - - -
15-Mar-09 2 11.7 9.2 2.5 A 21.3 21.3 8.5 13:39 13:52 3.9 0.2 0.01 - - - - - - - - - -
14-Mar-09 1 18.7 11.7 7 A 42.0 - - 21:50 22:10 4.9 1 0.03 32.6 3 1.63 1 9 20 15 - - 18
15-Mar-09 1 18.7 11.7 7 A 53.8 95.8 13.7 13:06 13:34 4.9 0.4 0.01 32.0 1 1.62 14 10 18 11 - - 18

60+738.5 T 18-Mar-09 4 7.35 6.75 0.6 MF 8.0 8.0 8.0 6:45 7:04 1.5 0.2 0.1 - - - - - - - - - -
20 Jan 09 3 8 6 7 6 1 A 361 7 361 7 361 7 0:02 1:25 2 9 0 0 32 2 2 1 6720-Jan-09 3 8.6 7.6 1 A 361.7 361.7 361.7 0:02 1:25 2.9 0 0 32.2 2 1.67 - - - - - - -
20-Jan-09 2 13.1 8.6 4.5 A 888.0 - - 20:47 23:05 - - - - - - - - - - - - -
20-Jan-09 2 13.1 8.6 4.5 B 80.0 968.0 215.1 23:05 23:40 3.4 0.7 0.05 38.1 3 1.66 16 9 - 19 - - 15
31-Jan-09 1 18.1 13.1 5 A 12.1 12.1 2.4 4:05 4:18 5.2 0.2 0.01 - - - - - - - - - -

60+739.25 Q 15-Mar-09 3 9.2 8.2 1 A 115.4 115.4 115.4 10:26 11:09 2.5 0.1 0.04 - - - - - - - - - -
15-Mar-09 2 11.7 9.2 2.5 A 140.2 140.2 56.1 9:19 10:21 2.4 0 0.01 - - - - - - - - - -
15-Mar-09 1 18.7 11.7 7 A 52.4 52.4 7.5 8:49 9:10 4.8 0 0 32.0 7 1.63 13 9 16 13 - - 18

60+740 P 13-Nov-08 5 7.8 6.8 1 A 2.2 - - 18:04 18:12 18.2 0 0 32.0 - - 6 3 11 9 - - 19 Unable to break port
23-Nov-08 5 7.8 6.8 1 A 2.3 4.5 4.5 05:03 05:11 - - - - - - - - - - - - - Unable to break port
13-Nov-08 4 7.8 6.8 1 A 2.0 - - 17:55 17:57 22.0 0 0 32.0 - - 6 3 11 9 - - 19 Unable to break port
23-Nov-08 4 7.8 6.8 1 A 1.6 3.6 3.6 04:45 04:52 12.4 0.1 0 32.2 - 1.62 21 7 11 11 - - 17 Unable to break port
27-Feb-09 4 7.12 6.52 0.6 A 600.3 600.3 600.3 22:50 0:18 2.2 5.9 2.63 - - - - - - - - - - Max Volume
13-Nov-08 3 8.8 7.8 1 A 14.7 14.7 14.7 17:00 17:26 3.5 0 0 32.1 - - 6 3 7 11 - - 13
13-Nov-08 2 11.17 8.8 2.37 A 22.1 22.1 9.3 16:36 16:54 3.5 0 0 32.1 1 1.62 6 3 7 11 - - 13
26-Oct-08 1 15.05 8.05 7 A 254.4 - - 05:42 06:28 4.8 0.2 0.007 32.0 - 1.62 5 3 4 3 - - 11
30-Oct-08 1 18.17 11.17 7 A 48.6 303.0 29.9 10:15 11:00 4.8 0 0.001 32.0 - - 14 10 17 9 - - 16 Ice in hole

60+741.5 T 18-Mar-09 4 7.12 6.52 0.6 MF 7.0 7.0 7.0 7:10 7:27 1.5 0.2 0.01 32.0 1 1.44 12 8 14 - - - 17
20-Jan-09 3 8.4 7.4 1 A 597.0 597.0 597.0 19:12 20:21 3.0 10 2.5 34.5 6 1.71 16 9 30 14 - - 19 Max Volume
20-Jan-09 2 12.9 8.4 4.5 A 18.9 18.9 4.2 17:56 18:12 3.1 0.4 0.03 34.0 - 1.61 14 10 - 13 - - 13

60+743 S 01-Mar-09 4 6.87 6.27 0.6 A 600.3 600.3 600.3 17:03 18:14 2.5 7.7 5.25 31.0 3 1.62 -3 12 12 10 - - 17 Max Volume
09-Jan-09 3 8.3 7.3 1 A 400.0 - - 23:44 0:28 - - - 32.5 - 1.66 - - - - - - 14
09-Jan-09 3 8.3 7.3 1 B 245.4 645.4 645.4 0:28 0:53 2.0 10.1 5.11 37.4 2 1.66 - - - - - - 14 Max Volume
09-Jan-09 2 10.8 8.3 2.5 A 410.0 - - 22:14 22:58 - - - - - - - - - - - - -
09-Jan-09 2 10.8 8.3 2.5 B 340.7 750.7 300.3 22:58 23:31 1.5 9.9 2.59 37.7 2 1.64 - - - - - - 17 Max Volume
09-Jan-09 1 17.8 10.8 7 A 13.2 13.2 1.9 21:56 22:09 5.6 0.8 0.02 31.8 5 1.65 22 8 - 14 - - 16

60+744.5 T 18-Mar-09 4 7.1 6.5 0.6 MF 3.4 3.4 3.4 7:35 7:48 1.4 0.3 0.19 - - - - - - - - - -
20-Jan-09 3 8.5 7.5 1 A 400.0 - - 16:09 17:00 - - - 34.7 - 1.67 16 11 - 4 - - 13
20-Jan-09 3 8.5 7.5 1 B 212.0 612.0 612.0 17:00 17:36 3.0 3.7 1.24 37.5 - 1.61 14 9 - - - - 15 Max volume
19-Jan-09 2 13 8.5 4.5 A 17.5 17.5 3.9 5:45 6:31 2.9 0.4 0.03 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+746 P 15-Nov-08 5 8.06 7.06 1 A 678.8 678.8 678.8 10:52 12:20 2.3 10.7 4.6 33.6 3 1.66 9 8 9 11 - - 19 Port Injection
15-Nov-08 4 8.06 7.06 1 A 7.3 7.3 7.3 10:10 10:20 21.0 0 0 32.9 1 1.65 7 7 7 11 - - 7 Unable to break port
14-Nov-08 3 9.06 8.06 1 A 625.2 625.2 625.2 05:53 07:55 1.1 10.3 9.2 30.4 3 1.62 12 7 9 12 - - 22
14-Nov-08 1, 2 18.9 9.06 9.84 A 480.7 - - 03:11 00:00 2.7 5 0.2 32.6 4 1.66 5 15 11 12 - - 22
14-Nov-08 1, 2 18.9 9.06 9.84 B 65.3 546.0 55.5 04:50 05:11 4.4 0 0.01 36.7 2 1.65 13 7 11 - - - 24

60+747.5 T 16-Mar-09 4 7.45 6.85 0.6 MF 5.6 5.6 5.6 14:23 14:37 1.5 0.5 0.13 - - - - - - - - - -
19-Jan-09 3 8.6 7.6 1 A 601.5 601.5 601.5 4:36 5:40 2.6 9.6 3.73 32.9 - 1.64 -16 13 14 20 - - 19 Max Volume
19-Jan-09 2 13.1 8.6 4.5 A 50.1 50.1 11.1 3:58 4:26 3.3 0 0 - - - - - - - - - -

60+749 S 27-Feb-09 4 7.07 6.47 0.6 A 350.2 350.2 350.2 3:32 4:26 2.6 4.6 1.74 31.7 3 1.63 3 9 17 18 - - - Communicate to 60+740
09-Jan-09 3 8.6 7.6 1 A 400.0 - - 10:13 11:06 - - - 32.0 - 1.66 25 6 - 16 - - 20
09-Jan-09 3 8.6 7.6 1 B 230.7 630.7 630.7 11:06 11:27 0.9 9.3 10.55 36.0 - 1.72 26 6 - - - 19
09-Jan-09 2 11.1 8.6 2.5 A 4.0 4.0 1.6 9:51 10:06 2.4 0.1 0.01 - - - - - - - - - -
09-Jan-09 1 18.1 11.1 7 A 1.9 1.9 0.3 9:29 9:41 4.8 0 0 - - - - - - - - - -

60+750.5 T 16-Mar-09 4 7.53 6.93 0.6 MF 5.6 5.6 5.6 13:43 13:56 1.4 0.2 0.21 - - - - - - - - - -
19-Jan-09 3 8.6 7.6 1 A 540.0 - - 2:35 3:21 - - - - - - - - - - - - -
19-Jan-09 3 8.6 7.6 1 B 107.6 647.6 647.6 3:21 3:31 0.5 - 23.56 37.9 4 1.66 20 19 29 - - - 21 Max Volume
19-Jan-09 2 13.1 8.6 4.5 A 4.2 4.2 0.9 2:11 2:30 3.2 0.2 0 32.5 2 1.65 - - - - - - 19

60+752 P 27-Feb-09 4 7.81 7.21 0.6 A 36.6 36.6 36.6 4:45 5:06 2.2 0 0 - - - - - - - - - -
27-Oct-08 1, 2, 3 11.93 4.93 7 A 420.0 - - 20:04 20:49 - - - 31.0 4 1.63 9 7 8 14 - - 14
27-Oct-08 1, 2, 3 11.93 4.93 7 B 415.0 - - 20:49 21:21 - - - 35.0 - - 8 7 6 - - - 12 Ice in hole
27-Oct-08 1, 2, 3 11.93 4.93 7 C 85.0 920.0 131.4 21:21 21:52 3.3 0.02 0.001 44.0 - 1.66 8 7 9 - - 12 -
28-Oct-08 1 17.1 10.1 7 A 47.3 47.3 6.8 21:49 22:12 4.3 0.04 0.001 31.0 3 1.62 20 10 14 11 - - 14

60+753.5 T 16-Mar-09 4 7.63 7.03 0.6 MF 5.5 5.5 5.5 13:05 13:22 1.4 0.3 0.21 30.0 1 1.44 16 9 28 - - - 19
19-Jan-09 3 8.6 7.6 1 A 645.7 645.7 645.7 22:45 23:54 2.8 10.6 3.81 33.1 4 1.67 -16 17 20 18 - - 23 Max Volume
19-Jan-09 2 11.1 8.6 2.5 A 16.9 16.9 6.8 22:15 22:38 3.2 0.4 0.05 - - - - - - - - - -
19-Jan-09 1 17 11.1 5.9 A 4.4 4.4 0.7 21:55 22:09 5.0 0.2 0.01 - - - - - - - - - -

60+755 S 27-Feb-09 4 7.23 6.63 0.6 A 29.0 29.0 29.0 5:18 5:38 2.6 0 0.01 - - - - - - - - - -
09 Jan 09 3 8 6 7 6 1 A 603 7 603 7 603 7 8:03 9:13 0 8 10 2 12 6909-Jan-09 3 8.6 7.6 1 A 603.7 603.7 603.7 8:03 9:13 0.8 10.2 12.69 - - - - - - - - - -
09-Jan-09 2 11.1 8.6 2.5 A 4.8 4.8 1.9 7:42 7:55 3.0 0.2 0.02 - - - - - - - - - -
09-Jan-09 1 18.1 11.1 7 A 2.2 2.2 0.3 7:25 7:37 5.3 0 0 31.5 6 1.63 25 7 15 - - 24

60+756.5 T 16-Mar-09 4 7.53 6.93 0.6 MF 7.2 7.2 7.2 10:20 10:35 1.4 0.3 0.21 - - - - - - - - - -
19-Jan-09 3 8.6 7.6 1 A 600.3 600.3 600.3 20:28 21:35 2.8 10.1 3.66 - - - - - - - - - - Max Volume
19-Jan-09 2 13.1 8.6 4.5 A 19.3 19.3 4.3 20:04 20:22 3.3 0.3 0.02 32.8 7 1.64 13 24 - 21 - - 27

60+758 P 14-Nov-08 5 7.69 6.69 1 A 420.8 420.8 420.8 20:27 21:54 2.7 4.9 1.8 34.6 - - 6 13 12 12 - - - Port Injection
14-Nov-08 4 7.69 6.69 1 A 431.7 431.7 431.7 18:30 20:02 7.0 0 0.05 30.9 - - - - - - - - 23 Port Injection
14-Nov-08 3 8.96 7.69 1.27 A 709.0 709.0 558.3 13:54 15:26 0.2 5 0 29.1 9 1.62 17 11 12 20 - - 22
14-Nov-08 1, 2 18.5 8.96 9.54 A 57.5 57.5 6.0 10:53 11:16 4.6 0 0 30.5 9 1.61 15 8 10 13 - - 20

60+759.5 T 16-Mar-09 4 7.12 6.52 0.6 MF 59.9 59.9 59.9 9:42 10:15 1.3 0.6 0.48 - - - - - - - - - -
18-Jan-09 3 8.4 7.4 1 A 430.0 - - 4:49 5:37 - - - - - - - - - - - - -
18-Jan-09 3 8.4 7.4 1 B 165.7 595.7 595.7 5:37 5:53 2.5 9.1 3.85 37.3 - 1.66 1 9 19 - - - 16 Max Volume
18-Jan-09 2 12.9 8.4 4.5 A 16.4 16.4 3.6 4:30 4:45 2.7 0.6 0.05 32.8 - 1.65 18 9 19 13 - - 15

60+761 S 28-Feb-09 4 7.17 6.57 0.6 A 127.2 127.2 127.2 6:06 6:46 2.4 0 0.01 31.2 5 1.62 -15 13 13 12 - - 15
09-Jan-09 3 8.6 7.6 1 A 600.7 600.7 600.7 16:31 17:38 1.7 9.9 5.97 - - - - - - - - - -
09-Jan-09 2 11.1 8.6 2.5 A 116.2 116.2 46.5 14:58 16:24 2.4 0.4 0.07 - - - - - - - - - -
09-Jan-09 1 18.1 11.1 7 A 2.2 2.2 0.3 14:39 14:52 5.4 0.1 0 32.2 - 1.66 20 10 - 19 - - 23

60+762.5 T 16-Mar-09 4 7.4 6.8 0.6 MF 3.4 3.4 3.4 9:22 9:36 1.2 0.2 0.2 - - - - - - - - - -
31-Jan-09 3 8.6 7.6 1 A 600.7 600.7 600.7 1:22 2:29 3.0 11.4 3.77 32.9 6 1.64 5 12 18 15 - - 21 Max Volume
31-Jan-09 2 13.1 8.6 4.5 A 6.0 6.0 1.3 11:02 11:16 3.0 0.2 0.01 - - - - - - - - - -

60+764 P 28-Feb-09 4 6.87 6.27 0.6 A 9.3 9.3 9.3 8:02 8:17 2.6 0 0 - - - - - - - - - -
27-Oct-08 1, 2, 3 10.17 3.17 7 A 400.0 - - 22:44 23:22 - - - 32.0 - - - - - - - - 13 Ice in hole
27-Oct-08 1, 2, 3 10.17 3.17 7 B 400.0 - - 23:22 23:56 - - - 35.0 - 1.67 - - - - - - 14
27-Oct-08 1, 2, 3 10.17 3.17 7 C 550.0 - - 23:56 00:55 - - - 45.0 - 1.67 - - - - - - 13
27-Oct-08 1, 2, 3 10.17 3.17 7 D 762.0 2112.0 301.7 00:55 01:56 2.5 7 0.6 60.0 - - - - - - - - 13
28-Oct-08 1 17.15 10.15 7 A 48.9 - - 02:57 03:18 4.7 0.03 0.001 - - - - - - - - - -
28-Oct-08 1 17.15 10.15 7 A 31.3 80.2 11.5 22:25 22:47 4.3 0.2 0.006 - - - - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+765.5 T 16-Mar-09 4 7.3 6.7 0.6 MF 3.5 3.5 3.5 9:00 9:15 1.5 0.1 0.1 - - - - - - - - - -
31-Jan-09 3 8.6 7.6 1 A 432.8 432.8 432.8 8:20 10:44 3.0 0 0 28.9 11 1.58 5 7 - 3 - - 15
31-Jan-09 2 13.1 8.6 4.5 A 10.1 10.1 2.2 8:00 8:14 2.9 0.3 0.03 30.9 12 1.51 0 7 - 10 - - 18

60+767 S 28-Feb-09 4 7.28 6.68 0.6 A 6.5 6.5 6.5 8:28 8:42 2.8 0.1 0.04 - - - - - - - - - -
18-Jan-09 3 8.6 7.6 1 A 380.0 - - 19:34 20:22 - - - 32.8 4 1.65 10 12 18 18 - - 19
18-Jan-09 3 8.6 7.6 1 B 235.6 615.6 615.6 20:22 21:35 2.9 2.6 0.89 36.8 4 1.66 8 10 18 - - - 18 Max Volume
18-Jan-09 2 13.1 8.6 4.5 A 210.0 210.0 46.7 17:51 19:23 3.0 0 0 34.4 8 1.67 16 14 - 21 - - 20

60+768.5 T 16-Mar-09 4 7.23 6.63 0.6 MF 55.9 55.9 55.9 8:24 8:54 1.4 0.6 0.44 - - - - - - - - - -
31-Jan-09 3 8.6 7.6 1 A 14.6 14.6 14.6 7:15 7:43 2.9 0 0 - - - - - - - - - -
31-Jan-09 2 13.1 8.6 4.5 A 155.0 155.0 34.4 6:14 7:07 2.9 0.7 0.05 - - - - - - - - - -

60+770 P 28-Feb-09 4 7.48 6.88 0.6 A 601.2 601.2 601.2 9:05 10:00 2.2 8.3 3.78 34.0 2 1.65 -15 7 12 15 - - 13 Max Volume
09-Jan-09 3 9.1 8.1 1 A 400.0 - - 18:34 19:16 - - - - - - - - - - - - -
09-Jan-09 3 9.1 8.1 1 B 200.3 600.3 600.3 19:16 19:36 1.3 10.4 15.41 36.1 2 1.65 - - - - - - 17 Max Volume
09-Jan-09 2 11.6 9.1 2.5 A 1.7 1.7 0.7 18:10 18:25 3.0 0.1 0.01 - - - - - - - - - -
09-Jan-09 1 18.6 11.6 7 A 23.4 23.4 3.3 17:55 18:07 5.2 0 0 - - - - - - - - - -

60+771.5 T 16-Mar-09 4 8.27 7.67 0.6 MF 6.2 6.2 6.2 7:23 7:45 1.7 0.1 0.04 - - - - - - - - - -
30-Jan-09 3 9.6 8.6 1 A 600.4 600.4 600.4 4:30 5:46 1.8 10.3 5.6 32.3 6 1.63 4 15 19 10 - - 14 Max Volume
30-Jan-09 2 14.1 9.6 4.5 A 2.4 2.4 0.5 4:07 4:23 3.0 0 0 - - - - - - - - - -

60+773 S 28-Feb-09 4 7.35 6.75 0.6 A 571.1 571.1 571.1 10:18 11:37 3.0 0.1 0.03 - - - - - - - - - -
18-Jan-09 3 8.9 7.9 1 A 403.8 - - 16:20 17:00 1.4 10.2 13.12 - - - - - - - - - -
18-Jan-09 3 8.9 7.9 1 B 290.5 694.3 694.3 17:00 17:25 1.7 9.3 10.11 37.0 - 1.64 19 16 - - - - 20 Max volume
18-Jan-09 2 13.4 8.9 4.5 A 3.0 3.0 0.7 16:00 16:12 5.3 0 0 - - - - - - - - - -

60+774.5 T 16-Mar-09 4 7.91 7.31 0.6 MF 7.8 7.8 7.8 6:55 7:15 1.5 0.1 0.11 31.0 2 1.44 14 9 26 - - - 19
30-Jan-09 3 9.3 8.3 1 A 600.4 600.4 600.4 2:45 3:53 2.6 10.1 3.41 - - - - - - - - - - Max Volume
30-Jan-09 2 13.8 9.3 4.5 A 3.0 3.0 0.7 2:22 2:39 2.9 0 0 32.6 7 1.66 11 10 19 19 - - 17

60+776 P 13-Nov-08 5 8.62 7.62 1 A 0.0 - - 03:08 03:43 19.0 0 0 - - - - - - - - - - Unable to break port
24 Nov 08 5 8 62 7 62 1 A 24 9 24 9 24 9 15:25 15:38 9 9 0 0 31 6 24 Port Injection24-Nov-08 5 8.62 7.62 1 A 24.9 24.9 24.9 15:25 15:38 9.9 0 0 31.6 - - - - - - - - 24 Port Injection
13-Nov-08 4 8.62 7.62 1 A 0.0 0.0 0.0 02:38 02:51 19.0 0 0 - - - - - - - - - - Unable to break port
28-Feb-09 4 8.06 7.46 0.6 A 363.1 363.1 363.1 13:51 15:12 2.6 0 0.02 - - - - - - - - - -
13-Nov-08 3 9.62 8.62 1 A 12.7 12.7 12.7 23:08 23:39 5.0 0 0 - - - - - - - - - -
13-Nov-08 2 11.99 9.62 2.37 A 16.4 16.4 6.9 10:35 10:55 3.5 0 0 30.7 2 1.63 12 6 12 13 - - 22
29-Oct-08 1 18.99 11.99 7 A 400.0 - - 07:55 09:30 3.0 2.5 3 30.0 4 1.62 13 6 22 8 - - -
29-Oct-08 1 18.99 11.99 7 B 28.0 428.0 61.1 09:30 09:50 5.0 0 0 35.0 3 1.64 - - - - - - -

60+777.5 T 15-Mar-09 4 7.91 7.31 0.6 MF 5.1 5.1 5.1 22:39 22:55 1.3 0.05 0.07 - - - - - - - - - -
30-Jan-09 3 9.3 8.3 1 A 12.4 12.4 12.4 22:12 22:24 2.3 0 0 - - - - - - - - - -
30-Jan-09 2 11.8 9.3 2.5 A 12.1 12.1 4.8 21:52 22:07 3.3 0 0 - - - - - - - - - -
30-Jan-09 1 18.8 11.8 7 A 124.7 124.7 17.8 20:40 21:28 5.3 0 0 - - - - - - - - - -

60+779 S 28-Feb-09 4 7.33 6.73 0.6 A 73.2 73.2 73.2 19:17 19:30 1.5 0 0 - - - - - - - - - - Communicate to 60+776
18-Jan-09 3 8.6 7.6 1 A 601.3 601.3 601.3 14:34 15:41 1.2 8.8 7.26 32.2 9 1.60 -7 19 - 25 - - 23 Max volume
18-Jan-09 2 13.1 8.6 4.5 A 400.0 - - 10:34 12:31 - - - - - - - - - - - - -
18-Jan-09 2 13.1 8.6 4.5 B 951.0 1351.0 300.2 10:34 12:31 1.2 12.5 2.25 37.3 5 1.63 9 12 - - - - 18 Max volume

60+780.5 T 17-Mar-09 4 8.01 7.41 0.6 MF 3.9 3.9 3.9 3:47 4:00 1.7 0.3 0.02 31.3 1 1.42 13 8 12 - - - 12
30-Jan-09 3 9.4 8.4 1 A 600.9 600.9 600.9 18:42 19:52 2.6 11.1 4.34 32.9 10 1.64 -13 8 14 7 - - 12 Max Volume
30-Jan-09 2 11.9 9.4 2.5 A 50.8 50.8 20.3 17:50 18:31 2.5 0.4 0.06 - - - - - - - - - -
30-Jan-09 1 18.9 11.9 7 A 33.3 33.3 4.8 17:17 17:37 5.2 0.8 0.02 - - - - - - - - - -

60+782 P 28-Feb-09 4 7.56 6.96 0.6 A 485.0 485.0 485.0 19:43 21:55 2.6 0.2 0.07 32.1 4 1.63 4 9 14 16 - - 19
08-Jan-09 3 9.3 8.3 1 A 2.6 2.6 2.6 3:53 4:05 2.7 0 0.02 - - - - - - - - - -
08-Jan-09 2 11.8 9.3 2.5 A 22.0 22.0 8.8 3:34 3:47 2.2 0 0 - - - - - - - - - -
08-Jan-09 1 18.8 11.8 7 A 43.7 43.7 6.2 2:45 3:05 4.8 0.6 0.02 33.3 - 1.65 - - - - - - 19

60+783.5 T 15-Mar-09 4 7.2 6.6 0.6 MF 36.4 36.4 36.4 21:54 22:21 1.4 0.4 0.43 31.2 2 1.41 14 9 17 - - - 17
30-Jan-09 3 8.4 7.4 1 A 601.1 601.1 601.1 15:35 16:45 1.9 10.1 5.28 31.8 - 1.62 -4 7 - 5 - - 15 Max Volume
30-Jan-09 2 12.9 8.4 4.5 A 12.7 12.7 2.8 15:11 15:28 1.9 0 0 - - - - - - - - - -

60+785 S 28-Feb-09 4 6.72 6.12 0.6 A 600.9 600.9 600.9 22:46 1:23 2.7 4.2 2.59 31.8 2 1.64 5 10 15 16 - - 21 Max Volume
18-Jan-09 3 8.6 7.6 1 A 4.9 4.9 4.9 10:04 10:18 3.0 0.2 0.08 - - - - - - - - - -
18-Jan-09 2 13.1 8.6 4.5 A 4.5 4.5 1.0 9:49 9:59 2.5 0 0 32.0 18 1.62 21 10 - 17 - - 18
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+786.5 T 15-Mar-09 4 6.84 6.24 0.6 MF 19.7 19.7 19.7 20:02 20:25 1.3 0.9 1.18 - - - - - - - - - -
02-Feb-09 3 8.4 7.4 1 A 621.9 621.9 621.9 22:20 0:12 3.6 10.8 3.02 - - - - - - - - - - Max Volume
02-Feb-09 2 12.9 8.4 4.5 A 4.4 4.4 1.0 21:49 22:07 2.8 0 0 - - - - - - - - - -

60+788 P 24-Nov-08 5 7.73 6.73 1 A 145.9 145.9 145.9 11:51 12:37 8.9 0 0 30.6 - 1.62 - - - - - - 20 Port Injection
24-Nov-08 4 7.73 6.73 1 A 439.6 439.6 439.6 10:37 11:42 5.7 4.8 0.95 31.9 3 1.63 20 10 18 13 - - 23 Port Injection
24-Nov-08 3 8.73 7.73 1 A 10.0 10.0 10.0 13:53 14:07 9.2 0 0 - - - - - - - - - -
24-Nov-08 2 11.9 8.37 3.53 A 18.3 18.3 5.2 13:21 13:35 3.3 0 0 32.4 3 1.61 - - 18 - - - 24
29-Oct-08 1 18.23 11.23 7 A 52.0 52.0 7.4 10:15 10:55 5.0 0 0 31.0 4 1.62 - - - - - - -

60+789.5 T 15-Mar-09 4 7.15 6.55 0.6 MF 3.0 3.0 3.0 19:39 19:52 1.4 0.2 0.25 - - - - - - - - - -
02-Feb-09 3 8.6 7.6 1 A 600.7 600.7 600.7 19:08 20:20 2.7 10.6 3.92 - - - - - - - - - - Max Volume
02-Feb-09 2 13.1 8.6 4.5 A 7.7 7.7 1.7 18:17 18:35 2.9 0 0 32.4 3 1.69 -12 19 19 20 - - 19

60+791 S 28-Feb-09 4 6.97 6.37 0.6 A 22.6 22.6 22.6 3:33 3:53 2.5 0 0 32.1 4 1.63 4 9 15 17 - - 20
01-Feb-09 3 8.3 7.3 1 A 601.0 601.0 601.0 15:10 16:15 1.9 9.9 5.1 33.0 - 1.65 2 9 - 17 - - 19 Max Volume
01-Feb-09 2 12.8 8.3 4.5 A 1.3 1.3 0.3 14:43 15:01 2.8 0 0 - - - - - - - - - -

60+792.5 T 15-Mar-09 4 7 6.4 0.6 MF 15.3 15.3 15.3 19:09 19:26 1.0 0.2 0.31 - - - - - - - - - -
02-Feb-09 3 8.4 7.4 1 A 601.5 601.5 601.5 16:27 17:37 2.0 10 5.05 31.0 - 1.65 - - 13 - - - 22 Max Volume
02-Feb-09 2 12.9 8.4 4.5 A 4.4 4.4 1.0 16:10 16:21 3.2 0 0 - - - - - - - - - -

60+794 P 28-Feb-09 4 6.92 6.32 0.6 A 51.0 51.0 51.0 4:31 5:18 3.0 0 0 - - - - - - - - - -
30-Jan-09 3 8.5 7.5 1 A 600.1 600.1 600.1 13:40 14:51 1.5 9.1 6.03 - - - - - - - - - - Max Volume
30-Jan-09 2 13 8.5 4.5 A 0.7 0.7 0.2 13:18 13:32 2.9 0 0 32.0 4 1.63 -3 7 - 8 - - 14

60+795.5 T 15-Mar-09 4 7.43 6.83 0.6 MF 601.4 601.4 601.4 16:26 18:29 1.5 4.9 3.29 - - - - - - - - - -
02-Feb-09 3 8.6 7.6 1 A 262.0 262.0 262.0 14:35 16:00 3.0 0 0 - - - - - - - - - -
02-Feb-09 2 13.1 8.6 4.5 A 31.0 31.0 6.9 14:10 14:20 3.0 0 0 32.0 2 1.66 23 16 19 24 - - 27

60+797 S 28-Feb-09 4 7.02 6.42 0.6 A 123.6 123.6 123.6 5:36 6:32 2.8 0 0 - - - - - - - - - -
01-Feb-09 3 8.6 7.6 1 A 12.7 12.7 12.7 14:11 14:32 3.1 0 0 - - - - - - - - - -
01-Feb-09 2 13.1 8.6 4.5 A 11.8 11.8 2.6 13:48 14:04 2.9 0 0 33.7 3 1.63 19 11 - 24 - - 21

60+798.5 T 15-Mar-09 4 7.35 6.75 0.6 MF 5.4 5.4 5.4 16:04 16:18 1.7 0 0 31.2 3 1.42 18 10 16 - - - 14
13-Feb-09 3 8.6 7.6 1 A* 434.7 434.7 434.7 8:21 9:56 1.8 0 0.02 - - - - - - - - - -
13-Feb-09 2 11.1 8.6 2.5 A* 6.1 6.1 2.4 8:00 8:16 2.2 0.3 0.07 32.0 3 1.64 15 9 15 15 12 - 20

60+800 P 01-Mar-09 4 7.12 6.52 0.6 A* 14.7 14.7 14.7 7:00 7:15 2.4 0 0 32.0 4 1.61 -5 12 12 9 5 - 12
30-Jan-09 3 8.8 7.8 1 A 600.8 600.8 600.8 11:02 12:11 1.4 10.6 7.52 - - - - - - - - - - Max Volume
30-Jan-09 2 11.3 8.8 2.5 A 1.5 1.5 0.6 10:43 10:55 2.2 0 0 - - - - - - - - - -
30-Jan-09 1 18.3 11.3 7 A 2.4 2.4 0.3 10:23 10:36 5.4 0 0 31.1 5 1.55 13 8 - 11 - - 17

60+801.5 T 12-Feb-09 3 7.9 6.9 1 A* 649.0 649.0 649.0 4:31 5:49 2.3 8.9 4 - - - - - - - - - - Max Volume
12-Feb-09 2 10.4 7.9 2.5 A* 15.3 15.3 6.1 3:59 4:25 2.4 0 0 - - - - - - - - - -

60+803 S 01-Mar-09 4 6.21 5.61 0.6 A* 365.4 365.4 365.4 7:23 8:33 2.8 0 0 33.0 5 1.62 -4 12 9 12 9 - 14
10-Feb-09 3 7.7 6.7 1 A* 17.4 17.4 17.4 23:25 23:51 3.1 0 0 - - - - - - - - - -
10-Feb-09 2 12.2 7.7 4.5 A* 5.4 5.4 1.2 23:03 23:18 2.6 0 0 32.0 3 1.66 24 12 18 17 14 - 22  

60+804.5 T 12-Feb-09 3 7.7 6.7 1 A* 3.4 3.4 3.4 3:30 3:45 2.3 0 0 - - - - - - - - - -
12-Feb-09 2 10.2 7.7 2.5 A* 18.0 18.0 7.2 2:56 3:24 2.0 0 0 31.0 4 1.66 11 5 13 9 10 - 22

60+806 P 02-Mar-09 4 6.89 6.29 0.6 A* 601.4 601.4 601.4 6:55 7:59 0.4 10.1 23.4 30.0 6 1.60 6 12 - 12 9 - 20 Max Volume
08-Feb-09 3 8.5 7.5 1 A* 604.6 604.6 604.6 15:05 16:21 1.9 9.5 5.06 - - - - - - - - - - Max Volume
08-Feb-09 2 13 8.5 4.5 A* 1.3 1.3 0.3 14:46 15:01 3.1 0 0 - - - - - - - - - -

60+807.5 T 12-Feb-09 3 7.8 6.8 1 A* 2.5 2.5 2.5 1:32 1:46 2.5 0 0 - - - - - - - - - -  
12-Feb-09 2 10.3 7.8 2.5 A* 22.8 22.8 9.1 0:48 1:19 2.0 0 0 - - - - - - - - - -

60+809 S 02-Mar-09 4 6.82 6.22 0.6 A* 600.1 600.1 600.1 8:28 9:43 2.5 1.9 0.77 30.6 4 1.65 -15 6 13 - - - 18 Max Volume
10-Feb-09 3 8.3 7.3 1 A* 600.1 600.1 600.1 20:25 22:03 2.4 11.4 2.83 - - - - - - - - - - Max Volume
10-Feb-09 2 12.8 8.3 4.5 A* 5.0 5.0 1.1 20:07 20:18 2.1 0 0 31.0 3 1.65 29 11 19 18 18 - 19

60+810.5 T 17-Mar-09 3 7.8 6.8 1 A 11.9 11.9 11.9 1:08 1:24 1.9 0.3 0.27 - - - - - - - - - -
17-Mar-09 2 10.3 7.8 2.5 A 21.2 21.2 8.5 0:49 1:06 1.7 0.4 0.08 30.7 4 1.66 10 14 17 17 - - 21
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+812 P 02-Mar-09 4 5.83 5.23 0.6 A* 230.7 230.7 230.7 10:13 10:54 2.5 0 0.01 32.0 7 1.62 8 10 - 16 11 - 17
08-Feb-09 3 7.4 6.4 1 A* 2.3 2.3 2.3 14:08 14:10 3.0 0 0 - - - - - - - - - -
08-Feb-09 2 9.9 7.4 2.5 A* 2.4 2.4 1.0 13:40 14:01 1.9 0 0 - - - - - - - - - -
08-Feb-09 1 16.9 9.9 7 A* 2.0 2.0 0.3 13:31 13:42 4.3 0 0 30.0 5 1.65 20 13 16 20 21 - 22

60+813.5 T 12-Feb-09 3 7.8 6.8 1 A* 2.3 2.3 2.3 0:00 0:17 1.9 0 0 32.0 2 1.65 9 7 14 13 9 - 21
12-Feb-09 2 10.3 7.8 2.5 A* 215.0 215.0 86.0 22:35 23:53 2.3 0 0 - - - - - - - - - -  

60+815 S 02-Mar-09 4 6.13 5.53 0.6 A* 173.5 173.5 173.5 13:33 14:12 2.7 0 0.01 30.8 5 1.63 -10 11 - 24 12 - 20
10-Feb-09 3 7.8 6.8 1 A* 70.4 70.4 70.4 16:06 17:36 2.0 0 0 - - - - - - - - - -
10-Feb-09 2 12.3 7.8 4.5 A* 2.0 2.0 0.4 15:49 16:01 2.3 0.3 0.04 - - - - - - - - - -

60+816.5 T 12-Feb-09 3 7.8 6.8 1 A** 2.1 2.1 2.1 18:02 18:13 1.9 0.1 0.02 - - - - - - - - - -
12-Feb-09 2 10.3 7.8 2.5 A* 14.0 14.0 5.6 17:17 17:58 1.9 0.1 0.02 29.0 3 1.60 26 14 13 16 16 - 19

60+818 P 02-Mar-09 4 6.56 5.96 0.6 A* 302.9 302.9 302.9 14:35 15:24 2.5 0.1 0.03 33.0 4 1.62 -5 13 - 10 9 - 16
08-Feb-09 3 8.5 7.5 1 A* 33.7 33.7 33.7 11:00 11:15 2.9 0 0 - - - - - - - - - -
08-Feb-09 2 13 8.5 4.5 A* 2.8 2.8 0.6 10:41 10:52 2.1 0 0 - - - - - - - - - -

60+819.5 T 12-Feb-09 3 7.8 6.8 1 A* 103.7 103.7 103.7 18:49 20:06 2.1 0 0 - - - - - - - - - -
12-Feb-09 2 10.3 7.8 2.5 A* 2.4 2.4 1.0 18:28 18:41 1.4 0 0 32.0 3 1.66 7 10 13 12 13 - 19

60+821 S 02-Mar-09 4 6.23 5.63 0.6 A* 355.9 355.9 355.9 17:03 17:58 2.7 0.1 0.03 32.0 - 1.63 4 10 - 11 11 - 14
10-Feb-09 3 7.7 6.7 1 A* 259.8 259.8 259.8 13:50 15:33 2.0 0.1 0.04 - - - - - - - - - -
10-Feb-09 2 12.2 7.7 4.5 A* 4.5 4.5 1.0 13:02 13:42 2.1 0 0 30.0 2 1.65 23 14 20 17 18 - 23

60+822.5 T 12-Feb-09 3 7.8 6.8 1 A* 22.5 22.5 22.5 15:55 16:45 2.0 0 0.01 - - - - - - - - - -
12-Feb-09 2 10.3 7.8 2.5 A* 42.5 42.5 17.0 13:30 15:38 1.7 0 0.01 31.0 8 1.65 20 11 15 20 20 - 24

60+824 P 02-Mar-09 4 6.23 5.63 0.6 A* 83.7 83.7 83.7 18:10 18:40 2.5 0 0.01 - - - - - - - - - -
08-Feb-09 3 7.9 6.9 1 A* 1.2 1.2 1.2 10:00 10:12 3.3 0 0 - - - - - - - - - -
08-Feb-09 2 10.4 7.9 2.5 A* 19.4 19.4 7.8 9:23 9:56 1.9 0 0 30.0 3 1.63 19 15 13 16 14 - 20
08-Feb-09 1 17.4 10.4 7 A* 39.1 39.1 5.6 8:49 9:12 4.4 0 0 33.5 4 1.64 19 10 13 17 13 - 16

60+825.5 T 12-Feb-09 3 7 6 1 A* 36.6 36.6 36.6 10:00 10:53 2.0 0 0.01 - - - - - - - - - -  
12-Feb-09 2 9.5 7 2.5 A* 162.0 162.0 64.8 8:42 9:56 1.8 0.2 0.03 - - - - - - - - - -

60+827 S 02-Mar-09 4 5.01 4.41 0.6 A* 22.8 22.8 22.8 19:30 19:51 2.5 0 0 30.2 3 1.63 4 12 14 12 10 - 21
10-Feb-09 3 6.6 5.6 1 A* 3.9 3.9 3.9 9:27 9:44 2.1 0 0 - - - - - - - - - -
10-Feb-09 2 11.1 6.6 4.5 A* 29.6 29.6 6.6 9:11 9:23 2.2 0 0 - - - - - - - - - -

60+828.5 T 12-Feb-09 3 6.7 5.7 1 A* 600.4 600.4 600.4 6:30 8:25 2.1 4.5 2.12 31.0 4 1.62 28 11 16 14 13 - 22
12-Feb-09 2 9.2 6.7 2.5 A* 2.9 2.9 1.2 6:04 6:18 2.4 0 0 - - - - - - - - - -

60+830 P 02-Mar-09 4 4.61 4.01 0.6 A* 28.6 28.6 28.6 20:17 20:38 2.5 0 0 - - - - - - - - - -
08-Feb-09 3 6.1 5.1 1 A* 607.5 607.5 607.5 5:20 6:29 2.4 10.4 4.35 - - - - - - - - - - Max Volume
07-Feb-09 2 10.6 6.1 4.5 A* 27.5 27.5 6.1 4:49 5:10 2.4 0 0 32.0 2 1.70 9 13 - 18 19 - 16

60+831.5 T 11-Feb-09 3 6.2 5.2 1 A* 18.7 18.7 18.7 3:36 3:56 2.8 0 0 - - - - - - - - - -  
11-Feb-09 2 8.7 6.2 2.5 A* 15.9 15.9 6.4 3:13 3:30 2.2 0 0 31.0 - 1.65 24 8 15 16 14 - 22

60+833 S 02-Mar-09 4 4.25 3.65 0.6 A* 24.5 24.5 24.5 21:19 21:39 2.1 0.1 0.04 - - - - - - - - - -
10-Feb-09 3 5.7 4.7 1 A* 71.7 71.7 71.7 7:50 8:47 2.1 0 0 - - - - - - - - - -
10-Feb-09 2 10.2 5.7 4.5 A* 8.2 8.2 1.8 7:20 7:35 2.0 0.1 0.01 - - - - - - - - - -

60+834.5 T 11-Feb-09 3 6 5 1 A* 62.2 62.2 62.2 2:29 2:56 2.9 0 0 - - - - - - - - - -
11-Feb-09 2 8.5 6 2.5 A* 8.2 8.2 3.3 2:09 2:24 1.9 0 0 - - - - - - - - - -  

60+836 P 02-Mar-09 4 4.07 3.47 0.6 A* 23.8 23.8 23.8 1:08 1:33 2.9 0 0 31.1 - 1.63 4 10 16 14 9 - 19
07-Feb-09 3 5.7 4.7 1 A* 108.6 108.6 108.6 3:28 4:19 2.9 0.7 0.25 - - - - - - - - - -
07-Feb-09 2 10.2 5.7 4.5 A* 27.6 27.6 6.1 3:00 3:18 2.7 0.1 0.01 - - - - - - - - - -

60+837.5 T 11-Feb-09 3 5.2 4.2 1 A* 76.1 76.1 76.1 22:20 22:49 2.9 0 0 - - - - - - - - - -
11-Feb-09 2 7.7 5.2 2.5 A* 11.0 11.0 4.4 21:57 22:13 2.2 0 0 - - - - - - - - - -  

60+839 S 02-Mar-09 4 3.57 2.97 0.6 A* 21.4 21.4 21.4 1:47 2:05 2.7 0.9 0.32 - - - - - - - - - -
10-Feb-09 3 5.4 4.4 1 A* 7.2 7.2 7.2 6:24 6:46 2.1 0.08 0.07 - - - - - - - - - -
10-Feb-09 2 9.9 5.4 4.5 A* 49.0 49.0 10.9 5:45 6:15 2.1 0.06 0 32.9 4 1.66 - - - - - - -
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TABLE E2-1
SUMMARY OF EAST DIKE QA AND QUANTITIES

(dd-mmm-yy) (m) (m) (m) (L) (L) (L/m) (hh:mm) (hh:mm) (bar) (L/min/m) (L/min/m/bar) (sec) (%) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius) (Celcius)

VolumeMix

QA

Marsh Bleed Specific 
Gravity

Temperatures

Cement CommentsPenetrabVTOTAL Take PFINAL

Termination

Hole
Order          

(P, S, T, Q)

Stage

Date Stage # From Length QFINAL

Take

To

Duration

Start End Pozzutec Bentonite MixWater Ambient Glenium

60+840.5 T 11-Feb-09 3 5.4 4.4 1 A* 10.9 10.9 10.9 21:11 21:28 3.1 0 0 - - - - - - - - - -
11-Feb-09 2 7.9 5.4 2.5 A* 14.9 14.9 6.0 20:45 21:02 2.3 0 0 31.0 4 1.65 35 6 16 14 16 - 17

60+842 P 02-Mar-09 4 3.54 2.94 0.6 A* 17.9 17.9 17.9 2:35 2:52 2.5 0.1 0.05 - - - - - - - - - -
07-Feb-09 3 5.2 4.2 1 A* 219.5 219.5 219.5 1:49 2:37 3.1 0 0.02 - - - - - - - - - -
07-Feb-09 2 9.7 5.2 4.5 A* 12.0 12.0 2.7 1:25 1:41 2.5 0 0 32.4 6 1.65 9 13 - 18 19 - 17

60+843.5 T 11-Feb-09 3 5.1 4.1 1 A* 600.7 600.7 600.7 0:09 1:34 0.9 14.9 15.07 - - - - - - - - - - Max volume
11-Feb-09 2 7.6 5.1 2.5 A* 26.7 26.7 10.7 23:40 0:02 1.8 0 0 - - - - - - - - - -
11-Feb-09 1 14.6 7.6 7 A* 39.5 39.5 5.6 23:11 23:33 4.5 0 0 32.0 2 1.66 26 7 17 15 14 - 19

60+845 S 02-Mar-09 4 3.08 2.48 0.6 A* 600.9 600.9 600.9 3:13 4:23 0.1 9.6 123.7 - - - - - - - - - - Max Volume
09-Feb-09 3 5 4 1 A* 7.1 7.1 7.1 2:52 3:06 3.2 0 0 - - - - - - - - - 24
09-Feb-09 2 9.5 5 4.5 A* 400.0 - - 1:15 2:00 0.6 0 0 32.0 - 1.65 19 17 15 17 16 - 22
09-Feb-09 2 9.5 5 4.5 B* 432.0 832.0 184.9 2:00 2:44 2.0 0 0 35.0 - 1.66 - - - - - - 23

60+846.5 T 11-Feb-09 3 4.6 3.6 1 A* 9.8 9.8 9.8 16:30 16:47 2.1 0 0.01 - - - - - - - - - -
11-Feb-09 2 7.1 4.6 2.5 A* 14.0 14.0 5.6 16:07 16:25 1.9 0 0 - - - - - - - - - -
11-Feb-09 1 14.1 7.1 7 A* 60.8 60.8 8.7 15:33 15:59 4.3 0 0 - - - - - - - - - -

60+848 P 02-Mar-09 4 2.75 2.15 0.6 A* 24.7 24.7 24.7 4:52 5:19 2.6 0 0 30.2 4 1.62 5 9 14 15 10 - 21
07-Feb-09 3 4.1 3.1 1 A* 615.7 615.7 615.7 21:01 22:07 0.1 13.3 109.5 31.3 - 1.58 26 11 - 13 11 - 15 Max Volume
07-Feb-09 2 8.6 4.1 4.5 A* 15.6 15.6 3.5 20:30 20:48 2.3 0.2 0.02 - - - - - - - - - -

60+849.5 T 11-Feb-09 3 4.1 3.1 1 A* 14.0 14.0 14.0 18:00 18:21 1.8 0 0 - - - - - - - - - -
11-Feb-09 2 6.6 4.1 2.5 A* 13.9 13.9 5.6 17:36 17:50 2.0 0 0 - - - - - - - - - -
11-Feb-09 1 13.6 6.6 7 A* 48.7 48.7 7.0 16:58 17:25 4.1 0 0 - - - - - - - - - -  

60+851 S 03-Mar-09 4 2.75 2.15 0.6 A* 8.4 8.4 8.4 7:28 7:43 2.6 0 0 31.5 5 1.62 10 11 - 15 15 - 17
09-Feb-09 3 4 3 1 A* 600.1 600.1 600.1 23:00 0:57 0.0 15.9 inf - - - - - - - - - - Max Volume
09-Feb-09 2 8.5 4 4.5 A* 544.5 544.5 121.0 22:10 23:53 2.2 0 0 32.0 3 1.66 21 18 14 16 17 - 20

60+852.5 T 11-Feb-09 3 4.6 3.6 1 A* 1.5 1.5 1.5 14:59 15:11 2.0 0 0 - - - - - - - - - -
11 Feb 09 2 7 1 4 6 2 5 A* 1 5 1 5 0 6 14:43 14:55 1 8 0 011-Feb-09 2 7.1 4.6 2.5 A* 1.5 1.5 0.6 14:43 14:55 1.8 0 0 - - - - - - - - - -
11-Feb-09 1 14.1 7.1 7 A* 40.2 40.2 5.7 14:13 14:33 4.2 0 0 31.0 9 1.63 15 17 20 21 21 - 25

60+854 P 03-Mar-09 4 3.06 2.46 0.6 A* 7.5 7.5 7.5 7:55 8:09 2.9 0 0 30.4 4 1.62 9 10 - 15 15 - 16
07-Feb-09 3 4.6 3.6 1 A* 601.2 601.2 601.2 18:50 20:15 0.0 11 inf - - - - - - - - - - Max Volume
07-Feb-09 2 9.1 4.6 4.5 A* 15.1 15.1 3.3 18:20 18:40 2.6 0 0 - - - - - - - - - -

60+855.5 T 11-Feb-09 3 4.1 3.1 1 A* 6.7 6.7 6.7 10:56 11:14 1.8 0 0.01 - - - - - - - - - -
11-Feb-09 2 8.6 4.1 4.5 A* 36.5 36.5 8.1 10:30 10:55 1.6 0 0 - - - - - - - - - -  

60+857 S 03-Mar-09 4 3.01 2.41 0.6 A* 601.3 601.3 601.3 8:22 9:33 0.2 12.5 67 31.9 - 1.62 13 10 - 15 13 - 15 Max Volume
09-Feb-09 3 4.5 3.5 1 A* 9.3 9.3 9.3 21:00 21:15 2.0 0 0 - - - - - - - - - -
09-Feb-09 2 9 4.5 4.5 A* 21.8 21.8 4.8 20:30 20:50 2.1 0 0 32.0 3 1.64 22 19 13 17 18 - 20

60+858.5 T 11-Feb-09 3 3.9 2.9 1 A* 8.6 8.6 8.6 10:06 10:21 2.1 0 0 - - - - - - - - - -
11-Feb-09 2 6.4 3.9 2.5 A* 15.3 15.3 6.1 9:39 10:00 1.8 0.2 0.06 31.0 2 1.65 16 16 15 15 15 - 20

60+860 P 03-Mar-09 4 1.97 1.37 0.6 A* 1.9 1.9 1.9 9:48 10:00 2.6 0 0.01 - - - - - - - - - -
07-Feb-09 3 3.3 2.3 1 A* 0.7 0.7 0.7 17:53 18:09 2.7 0 0 - - - - - - - - - -
07-Feb-09 2 7.8 3.3 4.5 A* 28.9 28.9 6.4 17:29 17:48 2.6 0 0 30.0 5 1.61 -9 8 16 17 6 - 17
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PROJECT AGNICO-EAGLE MINES LIMITED 
MEADOWBANK GOLD PROJECT

NUNAVUT

MARSH TIME 

PROJECT No.

DESIGN

CADD
CHECK

REVIEW

PHASE / TASK No. 

REV.SCALE NTS

RESULTS
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PROJECT No.
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REV.SCALE NTS

RESULTS

2800

22MAY09VTR

07-1413-0074

22MAY09

0

VTR

GRB FIGURE E4-322MAY09



TITLE

PROJECT AGNICO-EAGLE MINES LIMITED 
MEADOWBANK GOLD PROJECT

NUNAVUT

CEMENT TEMPERATURE 

PROJECT No.

DESIGN

CADD
CHECK

REVIEW

PHASE / TASK No. 

REV.SCALE NTS

RESULTS
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GRB FIGURE E4-422MAY09
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Target hydraulic conductivity for curtain: 
Avg = 5E-07 m/sec (4 uL)  
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AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUTComplete, 5-stage water pressure test; closure 
achieved while grouting this stage.

Washout water pressure test; closure achieved

800

Upper limit, no value > 9E-07 m/sec (7 uL)
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Target hydraulic conductivity for curtain: 
Avg = 5E-07 m/sec (4 uL)  
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AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUTComplete, 5-stage water pressure test; closure 
achieved while grouting this stage.

Washout water pressure test; closure achieved
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26/11/2009
TABLE E5-1:  East Dike - Summary of Water Pressure Test Results: Bedrock

07-1413-0074
Task: 2200 

Sequence Chainage Type
From To From To
(m) (m) (m) (m) (uL) (m/sec) (type) (L) (bar) (L/min/m/bar) (L/min)

Tertiary 60+147.5 Bedrock 23-Jan-09 13.2 20.2 3 10 3.05 Laminar 1 0.8 1.0E-07 A 27.4 5.2 0.02 0.6
10.7 13.2 0.5 3 3.05 Laminar 2 1 1.0E-07 A 78.9 2.8 0.04 0.3

60+162.5 Bedrock 24-Jan-09 13 26 3 10 3.5 Low Flow 1 0.2 3.0E-08 A 14.6 5.1 0.02 0.8
10.5 13 0.5 3 3.5 Dilation 2 5 5.0E-07 A 11.8 2.3 0.08 0.5

60+186.5 Bedrock 25-Jan-09 13.2 20.2 3 10 3.3 Laminar 1 0.5 7.0E-08 A 6.5 5.4 0.01 0.5
10.7 13.2 0.5 3 3.3 Washout 2 238 2.0E-05 B 750.9 0.1 92.8 15.7

60+207.5 Bedrock 26-Jan-09 12.3 19.3 3 10 3.5 Low Flow 1 0.2 2.0E-08 A 11 5.2 0.01 0.4
9.8 12.3 0.5 3 3.5 Washout 2 71 7.0E-06 A 4.1 2.7 0.02 0.2

60+228.5 Bedrock 26-Jan-09 12 19 3 10 10.7 Laminar 1 8 1.0E-06 B 1039 5.1 0.03 0
9.5 12 0.5 3 10.7 Dilation 2 1 2.0E-07 A 3.1 3 0.06 0.4

60+246.5 Bedrock 21-Jan-09 10.4 17.4 3 10 2.6 Turbulent 1 9 1.0E-06 A 85.1 5.2 0.03 1.2
7.9 10.7 0.5 3 2.6 Turbulent 2 157 2.0E-05 A 277.5 2.8 0.05 0.3

60+357.5 Bedrock 9-Jan-09 12.6 17.6 3 10 2.73 Washout 1 15 1.8E-06 A 388.1 5.2 0.03 1.2
8.1 17.6 0.5 3 2.73 Turbulent 2 7 1.0E-06 A 8.5 2.8 0.05 0.3

60+384.5 Bedrock 9-Jan-09 12.56 19.9 3 10 2.8 Low Flow 1 0.1 2.0E-08 A 2.5 5.3 0.01 0
10.4 13.2 0.5 3 2.8 Laminar 2 4 4.0E-07 A 307.8 3.0 0.01 0.1

60+411.5 Bedrock 10-Jan-09 13.2 20.2 3 10 2.6 Low Flow 1 0.1 1.0E-08 A 7.3 5.4 0.01 0.3
10.7 13.5 0.5 3 2.6 Laminar 2 2 2.0E-07 A 33.2 2.9 0.06 0.4

60+438.5 Bedrock 16-Jan-09 15.1 22.1 3 10 2.78 Turbulent 1 8 1.0E-06 A 219.3 5.2 0.05 1.8
12.6 15.4 0.5 3 2.78 Turbulent 2 3 3.0E-07 A 24 2.9 0.04 0.3

60+462.5 Bedrock 14-Jan-09 14 20 3 10 2.6 Low Flow 1 0.1 2.0E-08 A 10.5 5.0 0.02 0.8
11.5 14.3 0.5 3 2.6 Laminar 2 7 7.0E-07 A 72 2.8 0.08 0.5

60+486.5 Bedrock 15-Jan-09 17 24 3 10 2.56 Low Flow 1 0 9.0E-10 A 2.6 5.3 0 0.1
14.5 17 0.5 3 2.56 Low Flow 2 0.1 7.0E-09 A 6 2.9 0.02 0.2

60+513.5 Bedrock 18-Jan-09 12.7 19.8 3 10 2.9 Turbulent 1 13 1.7E-06 A 113.3 4.6 0.01 0.5
10.3 12.8 0.5 3 2.9 Turbulent 2 72 8.0E-06 A 21.5 3.31 0.03 0.3

60+528.5 Bedrock 28-Jan-09 11.9 18.9 3 10 2.6 Low Flow/No Flow 1 0 4.0E-09 A 2.7 5.4 0.01 0.2
9.4 11.9 0.5 3 2.6 Washout 2 243 3.0E-05 A 751.6 0 Infinity 12.8

60+543.5 Bedrock 29-Jan-09 11.9 18.9 3 10 3.2 Laminar 1 1 2.0E-07 A 90.3 5.0 0 0.1
9.4 11.9 0.5 3 3.2 Turbulent 2 29 3.0E-06 A 153 2.7 0.02 0.1

60+573.5 Bedrock 29-Jan-09 12.6 19.6 3 10 3.1 Low Flow 1 0.0 1.0E-09 A 8 5.4 0 0.1
9.6 12.6 0.5 3 3.1 Washout 2 6 6.0E-07 A 10.6 3 0 0

60+591.5 Bedrock 29-Jan-09 11 18 3 10 2.14 Low Flow 1 0.1 8.0E-09 A 6.2 5.4 0 0.1

8 11 0.5 3 2.14 Dilation 2 0.9 1.0E-07 A 7.7 3.4 0.02 0.2

60+618.5 Bedrock 28-Jan-09 10.7 17.7 3 10 2.82 Laminar 1 0.3 4.0E-08 A 2.3 5.0 0 0
8.2 10.7 0.5 3 2.82 Washout 2 205 2.0E-05 A 15 2.7 0.04 0.3

60+642.5 Bedrock 27-Jan-09 11.5 18.5 3 10 2.3 Dialation 1 0.1 2.0E-08 A 3.6 4.5 0 0
8.5 11.5 0.5 3 2.3 Void Filling 2 47 5.0E-06 A 32.6 2.6 0 0

Comments
Stage

WATER PRESSURE TEST

Approx. Depth b.c.
Water Table 
Depth (m)

Depth b.g.s
Date Analysis

Lugeons
Hydraulic 

Conductivity

GROUTING FOLLOWING WPT

Final Mix
Final 

Volume
Final 

Pressure
Final Penetrability

Final Flow 
Rate
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26/11/2009
TABLE E5-1:  East Dike - Summary of Water Pressure Test Results: Bedrock

07-1413-0074
Task: 2200 

Sequence Chainage Type
From To From To
(m) (m) (m) (m) (uL) (m/sec) (type) (L) (bar) (L/min/m/bar) (L/min)

Comments
Stage

WATER PRESSURE TEST

Approx. Depth b.c.
Water Table 
Depth (m)

Depth b.g.s
Date Analysis

Lugeons
Hydraulic 

Conductivity

GROUTING FOLLOWING WPT

Final Mix
Final 

Volume
Final 

Pressure
Final Penetrability

Final Flow 
Rate

60+669.5 Bedrock 25-Jan-09 11.8 18.8 3 10 2.1 Laminar 1 0.7 1.0E-07 A 21.4 5.0 0.01 0.4
9.3 11.8 0.5 3 2.1 Washout 2 11 1.0E-06 A 24.2 3.1 0.01 0.1

60+687.5 Bedrock 24-Jan-09 11.4 18.4 3 10 3.39 Laminar 1 1 1.0E-07 A 1147 5 0.09 3.3
8.9 11.4 0.5 3 3.39 Turbulent 2 18 2.0E-06 A 359.8 2.7 0.08 1.2

60+708.5 Bedrock 23-Jan-09 11.6 18.6 3 10 2.62 Turbulent 1 6 7.0E-07 A 93 5 0.03 1.1
9.1 11.6 0.5 3 2.62 Low Flow 2 0.5 5.0E-08 A 139 2.9 0.08 0.6

60+729.5 Bedrock 21-Jan-09 11.1 18.1 3 10 3.2 Laminar 1 5 7.0E-07 A 54.5 6.5 0.02 1
8.6 11.4 0.5 3 3.2 Washout 2 4 5.0E-07 A 32.9 2.6 0.05 0.3

60+753.5 Bedrock 18-Jan-09 8.6 16.9 3 10 3.1 Low Flow 1 0.4 6.0E-08 A 4.4 5.0 0.01 0.2
6.1 8.9 0.5 3 3.1 Dilation 2 15 2.0E-06 A 16.9 3.2 0.05 0.4

NOTE: 1) b.g.s: below ground surface CHECK: GRB
2) b.c: below casing
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26/11/2009
TABLE E5-2:  East Dike - Summary of Water Pressure Test Results: Contact

08-1413-0074
Task: 2200 

Sequence Chainage Type
From To
(m) (m) (m/sec) (type) (L) (bar) (L/min/m/bar) (L/min)

Tertiary 60+126.5 Contact 5-Mar-09 6.4 7.4 2 4 3.7E-05 MF 421.1 1.6 10.2 9.5

60+138.5 Contact 5-Mar-09 6.3 7.3 2 4 3.9E-05 MF 47.9 1.7 0 0

60+150.5 Contact 6-Mar-09 8 9 2 4 1.7E-07 MF 5.2 1.3 0.01 0

60+168.5 Contact 7-Mar-09 8.2 9.2 2 4 8.7E-07 MF 47.4 1.2 0.26 0.3

60+180.5 Contact 7-Mar-09 8 9 2 4 7.5E-05 MF 503.8 1.2 0.42 0.5

60+195.5 Contact 7-Mar-09 7.7 8.7 2 4 1.1E-05 MF 365.8 1.5 0.47 0.4

60+207.5 Contact 7-Mar-09 7 8 2 4 3.9E-05 MF 660.1 1.3 0.06 0.1

60+342.5 Contact 8-Mar-09 4.2 5.2 2 4 6.2E-07 MF 3.5 1.4 0.32 0.3

60+357.5 Contact 8-Mar-09 5.7 6.7 2 4 1.4E-05 MF 105.7 1.3 1 0.8

60+372.5 Contact 8-Mar-09 6 7 2 4 9.3E-06 MF 43 1.2 0.76 0.6

60+189.5 Contact 17-Mar-09 8 9 - 4 3.6E-05 MF 143 1.1 0.02 0 Confirmation

60+216.5 Contact 17-Mar-09 7.5 8.5 - 4 2.5E-06 MF 3.8 1.4 0.03 0.1 Confirmation

60+237.5 Contact 17-Mar-09 7.4 8.4 - 4 9.2E-05 A 806 1.3 7.77 10.1 Confirmation

60+381.5 Contact 17-Mar-09 7.6 8.6 - 4 2.6E-06 MF 62.6 1.4 0.38 0.8 Confirmation

60+423.5 Contact 17-Mar-09 8.3 9.3 - 4 3.6E-05 MF 508.7 1.3 0.33 0.4 Confirmation

60+468.5 Contact 17-Mar-09 9.4 10.4 - 4 1.1E-04 A 530.9 1.4 0.18 0.3 Confirmation

60+510.5 Contact 17-Mar-09 9.4 10.4 - 4 5.5E-06 MF 20 1.5 0.01 0 Confirmation

60+549.5 Contact 18-Mar-09 5.7 6.7 - 4 7.2E-06 MF 8.5 1.6 0.14 0.2 Confirmation

60+609.5 Contact 18-Mar-09 6.2 7.2 - 4 9.3E-06 MF 67 1.5 0.2 0.3 Confirmation

60+642.5 Contact 18-Mar-09 6.2 7.2 - 4 1.2E-05 MF 95.8 1.5 0.14 0.2 Confirmation

60+684.5 Contact 18-Mar-09 6.2 7.2 - 4 6.2E-06 MF 57.8 1.5 0.28 0.4 Confirmation

60+780.5 Contact 17-Mar-09 7.01 8.01 - 4 6.0E-07 MF 3.9 1.7 0.02 0.3 Confirmation

NOTE: 1) b.g.s: below ground surface CHECK: GRB
2) b.c: below casing

Final 
Pressure

Final 
Penetrability

Final Flow 
Rate

Comments
Stage

WATER PRESSURE TEST

Water Table 
Depth (m)

Depth b.g.s
Date

Hydraulic 
Conductivity

GROUTING FOLLOWING WPT

Final Mix
Final 

Volume

O:\Active\_2007\1413\07-1413-0074 Meadowbank Dike Design\Phase 2800 As-Built Report\Appendix E - East Dike Grouting\E5 - Water Pressure Testing Results\DRAFT REMOVED\Table E5-2 WPT_Contact_Confirmation-NO DRAFT.xls

Golder Associates Page 1 of 1



Golder Associates

PROJECT : TEST DEPTH : 13.20 TO 20.20 m.

LOCATION: DATE: START: 22:30 FINISH:

PROJECT Nº : Minutes: 38
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.01 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.05 m

h = HYDRAULIC PRESSURE HEAD 4.06 m

d = TOP OF TEST INTERVAL 13.20 m

L = BOTTOM OF TEST INTERVAL 20.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.06 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.66 2/3PM  = 1.39 PM  = 2.12 2/3PM  = 1.40 1/3PM  = 0.68
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 4.7 11.4 20.0 28.4 34.9

1 5.5 0.80 12.6 1.20 21.3 1.30 29.3 0.90 35.4 0.50

2 6.3 0.80 13.9 1.30 22.8 1.50 30.1 0.80 36.0 0.60

3 7.2 0.90 15.2 1.30 23.9 1.10 30.9 0.80 36.5 0.50

4 8.0 0.80 16.4 1.20 25.2 1.30 31.8 0.90 37.0 0.50

5 8.7 0.70 17.7 1.30 26.4 1.20 32.7 0.90 37.6 0.60

6

7

8

9

10

Qt ( l ) 4.00 6.30 6.40 4.30 2.70

q ( l/min ) 0.80 1.26 1.28 0.86 0.54

Pent( l/min/m ) 0.11 0.18 0.18 0.12 0.08  SELECTED LUGEON UNIT : 0.8 uL

p ( bars )

PEF ( bars ) 1.06 1.79 2.52 1.80 1.08   K  (PERMEABILITY) : 1E-07 m/s

K (m/sec) 1.4E-07 1.3E-07 9.6E-08 9.0E-08 9.4E-08

uL 1.08 1.01 0.73 0.68 0.72

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+147.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 23/01/2009 23:08 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 10.70 TO 13.20 m.

LOCATION: DATE: START: 23:38 FINISH:

PROJECT Nº : Minutes: 41
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.01 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.05 m

h = HYDRAULIC PRESSURE HEAD 4.06 m

d = TOP OF TEST INTERVAL 10.70 m

L = BOTTOM OF TEST INTERVAL 13.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.06 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.38 2/3PM  = 0.79 PM  = 1.20 2/3PM  = 0.80 1/3PM  = 0.39
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.3 2.5 5.9 9.0 11.0

1 0.4 0.10 2.8 0.30 6.3 0.40 9.3 0.30 11.2 0.20

2 0.6 0.20 3.2 0.40 6.7 0.40 9.6 0.30 11.3 0.10

3 0.9 0.30 3.5 0.30 7.1 0.40 9.9 0.30 11.5 0.20

4 1.1 0.20 3.8 0.30 7.5 0.40 10.3 0.40 11.7 0.20

5 1.2 0.10 4.1 0.30 8.0 0.50 10.6 0.30 11.9 0.20

6

7

8

9

10

Qt ( l ) 0.90 1.60 2.10 1.60 0.90

q ( l/min ) 0.18 0.32 0.42 0.32 0.18

Pent( l/min/m ) 0.07 0.13 0.17 0.13 0.07  SELECTED LUGEON UNIT : 1.0 uL

p ( bars )

PEF ( bars ) 0.78 1.19 1.60 1.20 0.79   K  (PERMEABILITY) : 1E-07 m/s

K (m/sec) 9.7E-08 1.1E-07 1.1E-07 1.1E-07 9.6E-08

uL 0.93 1.08 1.05 1.07 0.91

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+147.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 23/01/2009 0:19 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 13.0 TO 26.0 m.

LOCATION: DATE: START: 15:07 FINISH:

PROJECT Nº : Minutes: 43
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.95 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.50 m

h = HYDRAULIC PRESSURE HEAD 4.45 m

d = TOP OF TEST INTERVAL 13.00 m

L = BOTTOM OF TEST INTERVAL 26.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.45 m

l = LENGTH OF TEST INTERVAL 13.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.87 2/3PM  = 1.41 PM  = 2.12 2/3PM  = 1.45 1/3PM  = 0.72
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 6.2 11.0 16.2 20.4 23.6

1 6.6 0.40 11.6 0.60 17.0 0.80 20.9 0.50 23.8 0.20

2 7.0 0.40 12.3 0.70 17.7 0.70 21.3 0.40 24.0 0.20

3 7.4 0.40 12.9 0.60 18.3 0.60 21.8 0.50 24.2 0.20

4 7.8 0.40 13.6 0.70 19.0 0.70 22.2 0.40 24.4 0.20

5 8.2 0.40 14.2 0.60 19.7 0.70 22.7 0.50 24.6 0.20

6

7

8

9

10

Qt ( l ) 2.00 3.20 3.50 2.30 1.00

q ( l/min ) 0.40 0.64 0.70 0.46 0.20

Pent( l/min/m ) 0.03 0.05 0.05 0.04 0.02  SELECTED LUGEON UNIT : 0.2 uL

p ( bars )

PEF ( bars ) 1.31 1.84 2.56 1.89 1.16   K  (PERMEABILITY) : 3E-08 m/s

K (m/sec) 3.5E-08 3.9E-08 3.1E-08 2.8E-08 2.0E-08

uL 0.24 0.27 0.21 0.19 0.13

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+162.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 24/01/2009 15:50 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Low flow
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PROJECT : TEST DEPTH : 10.50 TO 13.00 m.

LOCATION: DATE: START: 16:01 FINISH:

PROJECT Nº : Minutes: 39
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.95 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.50 m

h = HYDRAULIC PRESSURE HEAD 4.45 m

d = TOP OF TEST INTERVAL 10.50 m

L = BOTTOM OF TEST INTERVAL 13.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.45 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.40 2/3PM  = 0.84 PM  = 1.20 2/3PM  = 0.80 1/3PM  = 0.39
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 3.5 16.7 38.0 95.9 137.3

1 5.1 1.60 19.5 2.80 46.6 8.60 103.1 7.20 137.3 0.00

2 6.8 1.70 22.4 2.90 55.8 9.20 111.0 7.90 137.3 0.00

3 8.4 1.60 25.1 2.70 66.3 10.50 118.2 7.20 137.5 0.20

4 10.1 1.70 27.9 2.80 76.7 10.40 125.9 7.70 138.0 0.50

5 11.6 1.50 30.9 3.00 88.0 11.30 133.3 7.40 138.9 0.90

6

7

8

9

10

Qt ( l ) 8.10 14.20 50.00 37.40 1.60

q ( l/min ) 1.62 2.84 10.00 7.48 0.32

Pent( l/min/m ) 0.65 1.14 4.00 2.99 0.13  SELECTED LUGEON UNIT : 4.6 uL

p ( bars )

PEF ( bars ) 0.84 1.28 1.64 1.24 0.83   K  (PERMEABILITY) : 5E-07 m/s

K (m/sec) 8.1E-07 9.3E-07 2.6E-06 2.5E-06 1.6E-07

uL 7.71 8.90 24.44 24.20 1.55

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+162.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 24/01/2009 16:40 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Dilation
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Golder Associates

PROJECT : TEST DEPTH : 13.20 TO 20.20 m.

LOCATION: DATE: START: 15:45 FINISH:

PROJECT Nº : Minutes: 33
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.20 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.30 m

h = HYDRAULIC PRESSURE HEAD 4.50 m

d = TOP OF TEST INTERVAL 13.20 m

L = BOTTOM OF TEST INTERVAL 20.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.50 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.70 2/3PM  = 1.41 PM  = 2.10 2/3PM  = 1.40 1/3PM  = 0.73
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 1.6 4.5 9.0 14.1 19.4

1 2.1 0.50 5.1 0.60 9.8 0.80 14.6 0.50 20.1 0.70

2 2.4 0.30 5.8 0.70 10.6 0.80 15.3 0.70 20.6 0.50

3 2.9 0.50 6.4 0.60 14.1 3.50 15.9 0.60 21.2 0.60

4 3.2 0.30 7.1 0.70 12.1 -2.00 16.6 0.70 21.7 0.50

5 3.5 0.30 7.7 0.60 13.0 0.90 17.2 0.60 22.2 0.50

6

7

8

9

10

Qt ( l ) 1.90 3.20 4.00 3.10 2.80

q ( l/min ) 0.38 0.64 0.80 0.62 0.56

Pent( l/min/m ) 0.05 0.09 0.11 0.09 0.08  SELECTED LUGEON UNIT : 0.5 uL

p ( bars )

PEF ( bars ) 1.14 1.85 2.54 1.84 1.17   K  (PERMEABILITY) : 7E-08 m/s

K (m/sec) 6.3E-08 6.5E-08 5.9E-08 6.3E-08 9.0E-08

uL 0.48 0.49 0.45 0.48 0.68

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+186.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 25/01/2009 16:18 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 10.70 TO 13.20 m.

LOCATION: DATE: START: 16:36 FINISH:

PROJECT Nº : Minutes: 40
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.02 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.30 m

h = HYDRAULIC PRESSURE HEAD 4.32 m

d = TOP OF TEST INTERVAL 10.70 m

L = BOTTOM OF TEST INTERVAL 13.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.32 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.40 2/3PM  = 0.80 PM  = 1.18 2/3PM  = 0.81 1/3PM  = 0.41
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.7 21.3 239.3 641.1 1068.0

1 4.8 2.10 26.0 4.70 308.8 69.50 700.9 59.80 1119.0 51.00

2 6.2 1.40 31.4 5.40 378.8 70.00 764.7 63.80 1167.0 48.00

3 7.6 1.40 37.4 6.00 448.7 69.90 824.0 59.30 1218.0 51.00

4 9.0 1.40 43.3 5.90 518.7 70.00 886.0 62.00 1268.0 50.00

5 10.4 1.40 49.8 6.50 586.5 67.80 948.0 62.00 1316.0 48.00

6

7

8

9

10

Qt ( l ) 7.70 28.50 347.20 306.90 248.00

q ( l/min ) 1.54 5.70 69.44 61.38 49.60

Pent( l/min/m ) 0.62 2.28 27.78 24.55 19.84  SELECTED LUGEON UNIT : 238 uL

p ( bars )

PEF ( bars ) 0.82 1.22 1.60 1.23 0.83   K  (PERMEABILITY) : 2E-05 m/s

K (m/sec) 7.8E-07 2.0E-06 1.8E-05 2.1E-05 2.5E-05

uL 7.48 18.63 173.21 199.02 237.99

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+186.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 25/01/2009 17:16 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Washout
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Golder Associates

PROJECT : TEST DEPTH : 12.30 TO 19.30 m.

LOCATION: DATE: START: 13:26 FINISH:

PROJECT Nº : Minutes: 32
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.50 m

h = HYDRAULIC PRESSURE HEAD 4.60 m

d = TOP OF TEST INTERVAL 12.30 m

L = BOTTOM OF TEST INTERVAL 19.30 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.60 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.69 2/3PM  = 1.41 PM  = 2.10 2/3PM  = 1.41 1/3PM  = 0.71
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.3 1.7 3.1 4.7 5.9

1 0.6 0.30 2.0 0.30 3.4 0.30 5.0 0.30 6.0 0.10

2 0.9 0.30 2.2 0.20 3.7 0.30 5.2 0.20 6.1 0.10

3 1.0 0.10 2.4 0.20 4.0 0.30 5.4 0.20 6.3 0.20

4 1.2 0.20 2.6 0.20 4.2 0.20 5.6 0.20 6.4 0.10

5 1.3 0.10 2.9 0.30 4.5 0.30 5.8 0.20 6.5 0.10

6

7

8

9

10

Qt ( l ) 1.00 1.20 1.40 1.10 0.60

q ( l/min ) 0.20 0.24 0.28 0.22 0.12

Pent( l/min/m ) 0.03 0.03 0.04 0.03 0.02  SELECTED LUGEON UNIT : 0.2 uL

p ( bars )

PEF ( bars ) 1.14 1.86 2.55 1.86 1.16   K  (PERMEABILITY) : 2E-08 m/s

K (m/sec) 3.3E-08 2.4E-08 2.1E-08 2.2E-08 1.9E-08

uL 0.25 0.18 0.16 0.17 0.15

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+207.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 26/01/2009 13:58 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Low Flow
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Golder Associates

PROJECT : TEST DEPTH : 9.80 TO 12.30 m.

LOCATION: DATE: START: 14:21 FINISH:

PROJECT Nº : Minutes: 31
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.50 m

h = HYDRAULIC PRESSURE HEAD 4.60 m

d = TOP OF TEST INTERVAL 9.80 m

L = BOTTOM OF TEST INTERVAL 12.30 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.60 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.39 2/3PM  = 0.78 PM  = 1.18 2/3PM  = 0.81 1/3PM  = 0.41
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.2 17.3 73.3 241.4 399.1

1 4.4 2.20 24.3 7.00 97.2 23.90 264.0 22.60 413.3 14.20

2 6.7 2.30 32.7 8.40 125.2 28.00 285.8 21.80 426.6 13.30

3 9.0 2.30 41.1 8.40 151.4 26.20 309.0 23.20 440.7 14.10

4 11.3 2.30 50.5 9.40 181.7 30.30 331.5 22.50 453.9 13.20

5 13.6 2.30 59.4 8.90 211.2 29.50 353.3 21.80 467.9 14.00

6

7

8

9

10

Qt ( l ) 11.40 42.10 137.90 111.90 68.80

q ( l/min ) 2.28 8.42 27.58 22.38 13.76

Pent( l/min/m ) 0.91 3.37 11.03 8.95 5.50  SELECTED LUGEON UNIT : 71 uL

p ( bars )

PEF ( bars ) 0.84 1.23 1.63 1.26 0.86   K  (PERMEABILITY) : 7E-06 m/s

K (m/sec) 1.1E-06 2.9E-06 7.1E-06 7.4E-06 6.7E-06

uL 10.84 27.36 67.64 70.99 63.92

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+207.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 26/01/2009 14:52 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Washout
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Golder Associates

PROJECT : TEST DEPTH : 12.00 TO 19.00 m.

LOCATION: DATE: START: 4:23 FINISH:

PROJECT Nº : Minutes: 32
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.02 m

a = STICK-UP m

ha = WATER TABLE DEPTH 10.70 m

h = HYDRAULIC PRESSURE HEAD 11.72 m

d = TOP OF TEST INTERVAL 12.00 m

L = BOTTOM OF TEST INTERVAL 19.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 11.72 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.73 2/3PM  = 1.41 PM  = 2.12 2/3PM  = 1.41 1/3PM  = 0.70
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 8.6 89.4 178.0 289.3 370.0

1 19.6 11.00 105.8 16.40 198.1 20.10 303.4 14.10 379.0 9.00

2 30.9 11.30 120.7 14.90 216.9 18.80 316.6 13.20 388.3 9.30

3 41.6 10.70 136.2 15.50 235.5 18.60 330.5 13.90 397.1 8.80

4 52.1 10.50 150.5 14.30 253.8 18.30 344.0 13.50 406.0 8.90

5 62.1 10.00 165.7 15.20 272.7 18.90 356.9 12.90 415.0 9.00

6

7

8

9

10

Qt ( l ) 53.50 76.30 94.70 67.60 45.00

q ( l/min ) 10.70 15.26 18.94 13.52 9.00

Pent( l/min/m ) 1.53 2.18 2.71 1.93 1.29  SELECTED LUGEON UNIT : 7.9 uL

p ( bars )

PEF ( bars ) 1.88 2.56 3.27 2.56 1.85   K  (PERMEABILITY) : 1E-06 m/s

K (m/sec) 1.1E-06 1.1E-06 1.1E-06 9.9E-07 9.1E-07

uL 8.13 8.52 8.28 7.55 6.95

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+228.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 26/01/2009 4:55 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 9.50 TO 12.00 m.

LOCATION: DATE: START: 5:14 FINISH:

PROJECT Nº : Minutes: 34
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.02 m

a = STICK-UP m

ha = WATER TABLE DEPTH 10.70 m

h = HYDRAULIC PRESSURE HEAD 11.72 m

d = TOP OF TEST INTERVAL 9.50 m

L = BOTTOM OF TEST INTERVAL 12.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 11.72 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.37 2/3PM  = 0.79 PM  = 1.19 2/3PM  = 0.79 1/3PM  = 0.38
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 1.8 5.4 12.2 20.3 25.8

1 2.4 0.60 6.4 1.00 13.4 1.20 21.2 0.90 26.4 0.60

2 2.9 0.50 7.2 0.80 14.6 1.20 22.1 0.90 26.9 0.50

3 3.5 0.60 8.1 0.90 15.8 1.20 23.0 0.90 27.5 0.60

4 4.0 0.50 9.0 0.90 16.9 1.10 24.0 1.00 28.0 0.50

5 4.6 0.60 9.9 0.90 18.2 1.30 24.9 0.90 28.5 0.50

6

7

8

9

10

Qt ( l ) 2.80 4.50 6.00 4.60 2.70

q ( l/min ) 0.56 0.90 1.20 0.92 0.54

Pent( l/min/m ) 0.22 0.36 0.48 0.37 0.22  SELECTED LUGEON UNIT : 1.4 uL

p ( bars )

PEF ( bars ) 1.52 1.94 2.34 1.94 1.53   K  (PERMEABILITY) : 2E-07 m/s

K (m/sec) 1.5E-07 1.9E-07 2.2E-07 2.0E-07 1.5E-07

uL 1.47 1.86 2.05 1.90 1.41

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+228.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 26/01/2009 5:48 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Dilation
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Golder Associates

PROJECT : TEST DEPTH : 10.40 TO 17.40 m.

LOCATION: DATE: START: 20:45 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

= HEIGHT OF MANOMETER 1.00 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.60 m

d = TOP OF TEST INTERVAL 10.40 m

L = BOTTOM OF TEST INTERVAL 17.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.60 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.71 2/3PM  = 1.41 PM  = 2.12 2/3PM  = 1.40 1/3PM  = 0.71
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 45.3 144.3 249.9 357.2 442.5

1 58.4 13.10 159.6 15.30 266.7 16.80 369.3 12.10 450.5 8.00

2 70.5 12.10 174.7 15.10 282.5 15.80 380.9 11.60 458.9 8.40

3 83.3 12.80 189.4 14.70 297.5 15.00 392.5 11.60 467.2 8.30

4 95.9 12.60 205.8 16.40 312.6 15.10 403.6 11.10 475.1 7.90

5 107.6 11.70 218.3 12.50 327.6 15.00 415.7 12.10 483.7 8.60

6

7

8

9

10

Qt ( l ) 62.30 74.00 77.70 58.50 41.20

q ( l/min ) 12.46 14.80 15.54 11.70 8.24

Pent( l/min/m ) 1.78 2.11 2.22 1.67 1.18  SELECTED LUGEON UNIT : 9.0 uL

p ( bars )

PEF ( bars ) 1.06 1.76 2.47 1.75 1.06   K  (PERMEABILITY) : 1E-06 m/s

K (m/sec) 2.2E-06 1.6E-06 1.2E-06 1.3E-06 1.5E-06

uL 16.74 11.99 8.98 9.53 11.07

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+246.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 21/01/2009 21:20 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Turbulent
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Golder Associates

PROJECT : TEST DEPTH : 7.90 TO 10.70 m.

LOCATION: DATE: START: 23:30 FINISH:

PROJECT Nº : Minutes: 5
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.00 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.00 m

h = HYDRAULIC PRESSURE HEAD 4.00 m

d = TOP OF TEST INTERVAL 7.90 m

L = BOTTOM OF TEST INTERVAL 10.70 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.00 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.39 2/3PM  = 0.80 PM  = 1.20 2/3PM  = 0.80 1/3PM  = 0.40
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 94.6 469.0 855.5 1279.0 1688.0

1 142.5 47.90 532.0 63.00 925.0 69.50 1338.0 59.00 1730.0 42.00

2 190.4 47.90 595.1 63.10 991.0 66.00 1396.0 58.00 1780.0 50.00

3 238.4 48.00 651.9 56.80 1063.0 72.00 1455.0 59.00 1825.0 45.00

4 287.8 49.40 72.7 -579.20 1136.0 73.00 1513.0 58.00 1870.0 45.00

5 332.5 44.70 773.3 700.60 1205.0 69.00 1574.0 61.00 1922.0 52.00

6

7

8

9

10

Qt ( l ) 237.90 304.30 349.50 295.00 234.00

q ( l/min ) 47.58 60.86 69.90 59.00 46.80

Pent( l/min/m ) 16.99 21.74 24.96 21.07 16.71  SELECTED LUGEON UNIT : 157 uL

p ( bars )

PEF ( bars ) 0.78 1.19 1.59 1.19 0.79   K  (PERMEABILITY) : 2E-05 m/s

K (m/sec) 2.3E-05 2.0E-05 1.7E-05 1.9E-05 2.3E-05

uL 217.23 182.31 156.78 176.73 210.97

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+246.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 21/01/2009 23:35 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: turbulent
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Golder Associates

PROJECT : TEST DEPTH : 12.60 TO 17.60 m.

LOCATION: DATE: START: 4:10 FINISH:

PROJECT Nº : Minutes: 41
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.95 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.73 m

h = HYDRAULIC PRESSURE HEAD 3.68 m

d = TOP OF TEST INTERVAL 12.60 m

L = BOTTOM OF TEST INTERVAL 17.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.68 m

l = LENGTH OF TEST INTERVAL 5.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.90 2/3PM  = 1.60 PM  = 2.40 2/3PM  = 1.50 1/3PM  = 0.80
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.0 0.0 0.0 0.0 0.0

1 5.5 5.50 12.2 12.20 16.0 16.00 12.1 12.10 8.0 8.00

2 11.2 5.70 24.4 12.20 31.9 15.90 24.2 12.10 16.6 8.60

3 16.7 5.50 36.5 12.10 48.6 16.70 36.3 12.10 25.3 8.70

4 22.2 5.50 48.8 12.30 65.1 16.50 48.6 12.30 33.9 8.60

5 27.8 5.60 60.8 12.00 81.8 16.70 61.0 12.40 42.7 8.80

6 98.5 16.70 73.4 12.40 51.5 8.80

7

8

9

10

Qt ( l ) 27.80 60.80 98.50 73.40 51.50

q ( l/min ) 5.56 12.16 16.42 12.23 8.58

Pent( l/min/m ) 1.11 2.43 3.28 2.45 1.72  SELECTED LUGEON UNIT : 14.79 uL

p ( bars )

PEF ( bars ) 1.26 1.96 2.76 1.86 1.16   K  (PERMEABILITY) : 1.8E-06 m/s

K (m/sec) 1.1E-06 1.5E-06 1.5E-06 1.6E-06 1.8E-06

uL 8.82 12.40 11.89 13.15 14.79

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+357.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 09/01/2009 4:51 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: washout
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Golder Associates

PROJECT : TEST DEPTH : 8.10 TO 17.60 m.

LOCATION: DATE: START: 5:07 FINISH:

PROJECT Nº : Minutes: 34
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.95 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.73 m

h = HYDRAULIC PRESSURE HEAD 3.68 m

d = TOP OF TEST INTERVAL 8.10 m

L = BOTTOM OF TEST INTERVAL 17.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.68 m

l = LENGTH OF TEST INTERVAL 9.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.80 2/3PM  = 1.20 PM  = 2.00 2/3PM  = 1.30 1/3PM  = 0.70
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.0 0.0 0.0 0.0 0.0

1 11.6 11.60 13.4 13.40 16.8 16.80 12.4 12.40 8.6 8.60

2 23.0 11.40 26.5 13.10 33.5 16.70 25.0 12.60 17.4 8.80

3 34.4 11.40 39.7 13.20 50.1 16.60 37.6 12.60 25.9 8.50

4 45.8 11.40 52.9 13.20 66.7 16.60 50.1 12.50 34.4 8.50

5 57.2 11.40 66.1 13.20 83.3 16.60 62.7 12.60 42.9 8.50

6 99.9 16.60 75.3 12.60 51.4 8.50

7

8

9

10

Qt ( l ) 57.20 66.10 99.90 75.30 51.40

q ( l/min ) 11.44 13.22 16.65 12.55 8.57

Pent( l/min/m ) 1.20 1.39 1.75 1.32 0.90  SELECTED LUGEON UNIT : 7.4 uL

p ( bars )

PEF ( bars ) 1.16 1.56 2.36 1.66 1.06   K  (PERMEABILITY) : 1E-06 m/s

K (m/sec) 1.4E-06 1.2E-06 1.0E-06 1.1E-06 1.2E-06

uL 10.37 8.92 7.42 7.95 8.50

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+357.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 09/01/2009 5:41 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: turbulent
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Golder Associates

PROJECT : TEST DEPTH : 12.56 TO 19.90 m.

LOCATION: DATE: START: 15:05 FINISH:

PROJECT Nº : Minutes: 33
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.95 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.73 m

h = HYDRAULIC PRESSURE HEAD 3.68 m

d = TOP OF TEST INTERVAL 12.56 m

L = BOTTOM OF TEST INTERVAL 19.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.68 m

l = LENGTH OF TEST INTERVAL 7.34 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.69 2/3PM  = 1.59 PM  = 2.30 2/3PM  = 1.70 1/3PM  = 0.80
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.0 3.1 4.3 5.5 6.6

1 2.1 0.10 3.2 0.10 4.5 0.20 5.6 0.10 6.7 0.10

2 2.2 0.10 3.4 0.20 4.7 0.20 5.8 0.20 6.8 0.10

3 2.4 0.20 3.6 0.20 4.9 0.20 6.0 0.20 6.9 0.10

4 2.5 0.10 3.8 0.20 5.1 0.20 6.2 0.20 7.0 0.10

5 2.6 0.10 4.0 0.20 5.3 0.20 6.3 0.10 7.1 0.10

6

7

8

9

10

Qt ( l ) 0.60 0.90 1.00 0.80 0.50

q ( l/min ) 0.12 0.18 0.20 0.16 0.10

Pent( l/min/m ) 0.02 0.02 0.03 0.02 0.01  SELECTED LUGEON UNIT : 0.1 uL

p ( bars )

PEF ( bars ) 1.05 1.95 2.66 2.06 1.16   K  (PERMEABILITY) : 2E-08 m/s

K (m/sec) 2.1E-08 1.7E-08 1.4E-08 1.4E-08 1.6E-08

uL 0.16 0.13 0.10 0.11 0.12

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+384.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 09/01/2009 15:38 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: low flow
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Golder Associates

PROJECT : TEST DEPTH : 10.40 TO 13.20 m.

LOCATION: DATE: START: 16:14 FINISH:

PROJECT Nº : Minutes: 43
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.80 m

h = HYDRAULIC PRESSURE HEAD 3.90 m

d = TOP OF TEST INTERVAL 10.40 m

L = BOTTOM OF TEST INTERVAL 13.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.90 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.57 2/3PM  = 0.95 PM  = 1.38 2/3PM  = 0.95 1/3PM  = 0.54
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 16.0 33.7 44.0 56.5 65.2

1 17.5 1.50 35.2 1.50 46.3 2.30 57.8 1.30 66.1 0.90

2 19.0 1.50 36.8 1.60 48.5 2.20 59.3 1.50 67.1 1.00

3 20.5 1.50 38.3 1.50 50.4 1.90 60.8 1.50 68.2 1.10

4 22.0 1.50 39.8 1.50 52.3 1.90 62.3 1.50 69.2 1.00

5 23.5 1.50 41.4 1.60 54.2 1.90 63.7 1.40 70.2 1.00

6

7

8

9

10

Qt ( l ) 7.50 7.70 10.20 7.20 5.00

q ( l/min ) 1.50 1.54 2.04 1.44 1.00

Pent( l/min/m ) 0.54 0.55 0.73 0.51 0.36  SELECTED LUGEON UNIT : 4.0 uL

p ( bars )

PEF ( bars ) 0.95 1.33 1.76 1.33 0.92   K  (PERMEABILITY) : 4E-07 m/s

K (m/sec) 6.1E-07 4.4E-07 4.5E-07 4.2E-07 4.2E-07

uL 5.62 4.13 4.13 3.86 3.87

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+384.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 09/01/2009 16:57 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: laminar
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Golder Associates

PROJECT : TEST DEPTH : 13.20 TO 20.20 m.

LOCATION: DATE: START: 23:11 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.05 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.65 m

d = TOP OF TEST INTERVAL 13.20 m

L = BOTTOM OF TEST INTERVAL 20.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.65 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.65 2/3PM  = 1.50 PM  = 2.20 2/3PM  = 1.50 1/3PM  = 0.70
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 4.0 4.9 6.0 7.0 7.5

1 4.2 0.20 5.1 0.20 6.1 0.10 7.1 0.10 7.6 0.10

2 4.3 0.10 5.2 0.10 6.3 0.20 7.2 0.10 7.6 0.00

3 4.4 0.10 5.3 0.10 6.4 0.10 7.3 0.10 7.7 0.10

4 4.5 0.10 5.5 0.20 6.6 0.20 7.4 0.10 7.7 0.00

5 4.6 0.10 5.6 0.10 6.7 0.10 7.5 0.10 7.8 0.10

6

7

8

9

10

Qt ( l ) 0.60 0.70 0.70 0.50 0.30

q ( l/min ) 0.12 0.14 0.14 0.10 0.06

Pent( l/min/m ) 0.02 0.02 0.02 0.01 0.01  SELECTED LUGEON UNIT : 0.1 uL

p ( bars )

PEF ( bars ) 1.01 1.86 2.56 1.86 1.06   K  (PERMEABILITY) : 1E-08 m/s

K (m/sec) 2.2E-08 1.4E-08 1.0E-08 1.0E-08 1.1E-08

uL 0.17 0.11 0.08 0.08 0.08

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+411.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 10/01/2009 23:46 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: low flow
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Golder Associates

PROJECT : TEST DEPTH : 10.70 TO 13.50 m.

LOCATION: DATE: START: 0:22 FINISH:

PROJECT Nº : Minutes: 33
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.05 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.65 m

d = TOP OF TEST INTERVAL 10.70 m

L = BOTTOM OF TEST INTERVAL 13.50 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.65 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.45 2/3PM  = 0.80 PM  = 1.30 2/3PM  = 0.90 1/3PM  = 0.40
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 22.7 26.7 32.7 38.7 42.7

1 23.2 0.50 27.5 0.80 33.8 1.10 39.3 0.60 43.2 0.50

2 23.7 0.50 28.2 0.70 34.8 1.00 40.1 0.80 43.7 0.50

3 24.4 0.70 29.0 0.80 35.6 0.80 40.7 0.60 44.1 0.40

4 24.7 0.30 29.8 0.80 36.6 1.00 41.3 0.60 44.6 0.50

5 25.3 0.60 30.6 0.80 37.3 0.70 42.0 0.70 45.1 0.50

6

7

8

9

10

Qt ( l ) 2.60 3.90 4.60 3.30 2.40

q ( l/min ) 0.52 0.78 0.92 0.66 0.48

Pent( l/min/m ) 0.19 0.28 0.33 0.24 0.17  SELECTED LUGEON UNIT : 2.2 uL

p ( bars )

PEF ( bars ) 0.81 1.16 1.66 1.26 0.76   K  (PERMEABILITY) : 2E-07 m/s

K (m/sec) 2.5E-07 2.6E-07 2.1E-07 2.0E-07 2.4E-07

uL 2.30 2.41 1.98 1.87 2.26

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+411.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 10/01/2009 0:55 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: laminar

0.00 0.50 1.00 1.50 2.00 2.50 3.00

1

2

3

4

5

uL

S
T

A
G

E
GRAPHICAL TEMPLATE
OF RESULTS FOR THE 

SELECTION OF 
LUGEON UNITS

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Q
 (

L
p

m
/m

)

PEF (bars)

GRAPHICAL REPRESENTATION

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2



Golder Associates

PROJECT : TEST DEPTH : 15.10 TO 22.10 m.

LOCATION: DATE: START: 21:00 FINISH:

PROJECT Nº : Minutes: 45
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.78 m

h = HYDRAULIC PRESSURE HEAD 3.88 m

d = TOP OF TEST INTERVAL 15.10 m

L = BOTTOM OF TEST INTERVAL 22.10 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.88 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.75 2/3PM  = 1.50 PM  = 2.20 2/3PM  = 1.50 1/3PM  = 0.70
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 18.3 72.1 162.5 244.7 299.5

1 25.9 7.60 85.1 13.00 177.5 15.00 253.2 8.50 305.8 6.30

2 33.4 7.50 97.5 12.40 190.2 12.70 262.9 9.70 311.1 5.30

3 40.9 7.50 109.6 12.10 203.1 12.90 272.1 9.20 316.8 5.70

4 49.2 8.30 121.5 11.90 216.9 13.80 281.3 9.20 322.4 5.60

5 55.9 6.70 133.0 11.50 230.1 13.20 290.5 9.20 327.9 5.50

6

7

8

9

10

Qt ( l ) 37.60 60.90 67.60 45.80 28.40

q ( l/min ) 7.52 12.18 13.52 9.16 5.68

Pent( l/min/m ) 1.07 1.74 1.93 1.31 0.81  SELECTED LUGEON UNIT : 7.5 uL

p ( bars )

PEF ( bars ) 1.13 1.88 2.58 1.88 1.08   K  (PERMEABILITY) : 1E-06 m/s

K (m/sec) 1.3E-06 1.2E-06 9.9E-07 9.2E-07 9.9E-07

uL 9.50 9.25 7.48 6.96 7.51

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+438.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 16/01/2009 21:45 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: turbulent
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Golder Associates

PROJECT : TEST DEPTH : 12.60 TO 15.40 m.

LOCATION: DATE: START: 22:50 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.78 m

h = HYDRAULIC PRESSURE HEAD 3.88 m

d = TOP OF TEST INTERVAL 12.60 m

L = BOTTOM OF TEST INTERVAL 15.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.88 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.32 2/3PM  = 0.97 PM  = 1.38 2/3PM  = 1.02 1/3PM  = 0.43
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 13.2 19.6 28.4 37.0 42.9

1 13.9 0.70 20.7 1.10 29.9 1.50 38.8 1.80 43.5 0.60

2 14.5 0.60 21.7 1.00 31.0 1.10 39.0 0.20 44.1 0.60

3 15.2 0.70 22.8 1.10 32.3 1.30 40.0 1.00 44.8 0.70

4 15.9 0.70 23.8 1.00 33.5 1.20 41.0 1.00 45.3 0.50

5 16.6 0.70 24.8 1.00 34.8 1.30 41.9 0.90 46.0 0.70

6

7

8

9

10

Qt ( l ) 3.40 5.20 6.40 4.90 3.10

q ( l/min ) 0.68 1.04 1.28 0.98 0.62

Pent( l/min/m ) 0.24 0.37 0.46 0.35 0.22  SELECTED LUGEON UNIT : 2.6 uL

p ( bars )

PEF ( bars ) 0.70 1.35 1.76 1.40 0.81   K  (PERMEABILITY) : 3E-07 m/s

K (m/sec) 3.7E-07 3.0E-07 2.8E-07 2.7E-07 2.9E-07

uL 3.45 2.75 2.59 2.50 2.73

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+438.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 15/01/2009 23:25 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: turbulent
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Golder Associates

PROJECT : TEST DEPTH : 14.00 TO 20.00 m.

LOCATION: DATE: START: 19:45 FINISH:

PROJECT Nº : Minutes: 255
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.85 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.45 m

d = TOP OF TEST INTERVAL 14.00 m

L = BOTTOM OF TEST INTERVAL 20.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.45 m

l = LENGTH OF TEST INTERVAL 6.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.60 2/3PM  = 1.50 PM  = 2.40 2/3PM  = 1.50 1/3PM  = 0.90
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.7 1.6 3.1 4.5 5.4

1 0.8 0.10 1.8 0.20 3.3 0.20 4.6 0.10 5.5 0.10

2 0.9 0.10 2.0 0.20 3.6 0.30 4.7 0.10 5.6 0.10

3 1.1 0.20 2.2 0.20 3.8 0.20 4.9 0.20 5.7 0.10

4 1.2 0.10 2.3 0.10 4.0 0.20 5.0 0.10 5.8 0.10

5 1.3 0.10 2.4 0.10 4.2 0.20 5.2 0.20 5.9 0.10

6

7

8

9

10

Qt ( l ) 0.60 0.80 1.10 0.70 0.50

q ( l/min ) 0.12 0.16 0.22 0.14 0.10

Pent( l/min/m ) 0.02 0.03 0.04 0.02 0.02  SELECTED LUGEON UNIT : 0.1 uL

p ( bars )

PEF ( bars ) 0.94 1.84 2.74 1.84 1.24   K  (PERMEABILITY) : 2E-08 m/s

K (m/sec) 2.7E-08 1.9E-08 1.7E-08 1.6E-08 1.7E-08

uL 0.21 0.15 0.13 0.13 0.13

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+462.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 14/01/2009 20:@0 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: low flow
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Golder Associates

PROJECT : TEST DEPTH : 11.50 TO 14.30 m.

LOCATION: DATE: START: 21:05 FINISH:

PROJECT Nº : Minutes: 38
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.85 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.45 m

d = TOP OF TEST INTERVAL 11.50 m

L = BOTTOM OF TEST INTERVAL 14.30 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.45 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.40 2/3PM  = 1.30 PM  = 1.50 2/3PM  = 0.80 1/3PM  = 0.40
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 6.5 27.3 48.9 69.6 88.8

1 8.2 1.70 29.9 2.60 52.4 3.50 72.3 2.70 89.9 1.10

2 10.0 1.80 32.5 2.60 55.9 3.50 74.8 2.50 90.7 0.80

3 11.8 1.80 35.1 2.60 58.8 2.90 77.2 2.40 92.6 1.90

4 13.6 1.80 37.8 2.70 62.4 3.60 79.7 2.50 94.5 1.90

5 15.2 1.60 40.1 2.30 65.8 3.40 82.2 2.50 96.4 1.90

6 16.8 1.60

7

8

9

10

Qt ( l ) 10.30 12.80 16.90 12.60 7.60

q ( l/min ) 1.72 2.56 3.38 2.52 1.52

Pent( l/min/m ) 0.61 0.91 1.21 0.90 0.54  SELECTED LUGEON UNIT : 6.9 uL

p ( bars )

PEF ( bars ) 0.74 1.64 1.84 1.14 0.74   K  (PERMEABILITY) : 7E-07 m/s

K (m/sec) 8.9E-07 6.0E-07 7.1E-07 8.5E-07 7.9E-07

uL 8.30 5.58 6.57 7.91 7.35

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+462.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 14/01/2009 21:43 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 17.00 TO 24.00 m.

LOCATION: DATE: START: 3:43:00 PM FINISH:

PROJECT Nº : Minutes: 0
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.01 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.56 m

h = HYDRAULIC PRESSURE HEAD 3.57 m

d = TOP OF TEST INTERVAL 17.00 m

L = BOTTOM OF TEST INTERVAL 24.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.57 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.64 2/3PM  = 1.49 PM  = 2.20 2/3PM  = 1.60 1/3PM  = 0.81
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.9 1.0 1.1 1.2 1.3

1 0.9 0.00 1.0 0.00 1.1 0.00 1.2 0.00 1.3 0.00

2 0.9 0.00 1.0 0.00 1.1 0.00 1.2 0.00 1.3 0.00

3 0.9 0.00 1.0 0.00 1.1 0.00 1.2 0.00 1.3 0.00

4 0.9 0.00 1.0 0.00 1.1 0.00 1.2 0.00 1.3 0.00

5 1.0 0.10 1.1 0.10 1.2 0.10 1.2 0.00 1.3 0.00

6

7

8

9

10

Qt ( l ) 0.10 0.10 0.10 0.00 0.00

q ( l/min ) 0.02 0.02 0.02 0.00 0.00

Pent( l/min/m ) 0.00 0.00 0.00 0.00 0.00  SELECTED LUGEON UNIT : 0.0 uL

p ( bars )

PEF ( bars ) 0.99 1.84 2.55 1.95 1.16   K  (PERMEABILITY) : 9E-10 m/s

K (m/sec) 3.8E-09 2.0E-09 1.5E-09 0.0E+00 0.0E+00

uL 0.03 0.02 0.01 0.00 0.00

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+486.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 15/01/2009 14:17:00 PM INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: low flow
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Golder Associates

PROJECT : TEST DEPTH : 14.50 TO 17.00 m.

LOCATION: DATE: START: 4:44:00 PM FINISH:

PROJECT Nº : Minutes: 0
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.01 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.56 m

h = HYDRAULIC PRESSURE HEAD 3.57 m

d = TOP OF TEST INTERVAL 14.50 m

L = BOTTOM OF TEST INTERVAL 17.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.57 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.40 2/3PM  = 0.92 PM  = 1.30 2/3PM  = 0.87 1/3PM  = 0.43
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.2 0.5 0.7 1.0 1.2

1 0.2 0.00 0.5 0.00 0.8 0.10 1.0 0.00 1.2 0.00

2 0.3 0.10 0.5 0.00 0.8 0.00 1.1 0.10 1.2 0.00

3 0.3 0.00 0.6 0.10 0.9 0.10 1.1 0.00 1.2 0.00

4 0.3 0.00 0.6 0.00 0.9 0.00 1.1 0.00 1.2 0.00

5 0.3 0.00 0.6 0.00 1.0 0.10 1.1 0.00 1.2 0.00

6

7

8

9

10

Qt ( l ) 0.10 0.10 0.30 0.10 0.00

q ( l/min ) 0.02 0.02 0.06 0.02 0.00

Pent( l/min/m ) 0.01 0.01 0.02 0.01 0.00  SELECTED LUGEON UNIT : 0.1 uL

p ( bars )

PEF ( bars ) 0.75 1.27 1.65 1.22 0.78   K  (PERMEABILITY) : 7E-09 m/s

K (m/sec) 1.1E-08 6.6E-09 1.5E-08 6.9E-09 0.0E+00

uL 0.11 0.06 0.15 0.07 0.00

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+486.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 15/01/2009 15:15:00 PM INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: low flow

0.00 0.20 0.40 0.60 0.80 1.00

1

2

3

4

5

uL

S
T

A
G

E
GRAPHICAL TEMPLATE
OF RESULTS FOR THE 

SELECTION OF 
LUGEON UNITS

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Q
 (

L
p

m
/m

)

PEF (bars)

GRAPHICAL REPRESENTATION

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2



Golder Associates

PROJECT : TEST DEPTH : 12.70 TO 19.80 m.

LOCATION: DATE: START: 16:09 FINISH:

PROJECT Nº : Minutes: 33
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.01 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.90 m

h = HYDRAULIC PRESSURE HEAD 3.91 m

d = TOP OF TEST INTERVAL 12.70 m

L = BOTTOM OF TEST INTERVAL 19.80 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.91 m

l = LENGTH OF TEST INTERVAL 7.10 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.75 2/3PM  = 1.55 PM  = 2.15 2/3PM  = 1.56 1/3PM  = 0.72
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 18.5 123.2 252.5 401.3 527.4

1 35.2 16.70 144.8 21.60 276.2 23.70 419.5 18.20 539.9 12.50

2 51.7 16.50 165.9 21.10 299.4 23.20 437.5 18.00 552.3 12.40

3 67.8 16.10 186.7 20.80 322.2 22.80 455.3 17.80 564.6 12.30

4 83.8 16.00 207.3 20.60 344.8 22.60 473.1 17.80 576.8 12.20

5 99.8 16.00 228.2 20.90 367.2 22.40 490.7 17.60 589.0 12.20

6

7

8

9

10

Qt ( l ) 81.30 105.00 114.70 89.40 61.60

q ( l/min ) 16.26 21.00 22.94 17.88 12.32

Pent( l/min/m ) 2.29 2.96 3.23 2.52 1.74  SELECTED LUGEON UNIT : 12.8 uL

p ( bars )

PEF ( bars ) 1.13 1.93 2.53 1.94 1.10   K  (PERMEABILITY) : 1.7E-06 m/s

K (m/sec) 2.7E-06 2.0E-06 1.7E-06 1.7E-06 2.1E-06

uL 20.21 15.30 12.75 12.96 15.73

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+513.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/01/2009 16:42 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Turbulent Flow
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Golder Associates

PROJECT : TEST DEPTH : 10.30 TO 12.80 m.

LOCATION: DATE: START: 17:00 FINISH:

PROJECT Nº : Minutes: 31
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.01 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.90 m

h = HYDRAULIC PRESSURE HEAD 3.91 m

d = TOP OF TEST INTERVAL 10.30 m

L = BOTTOM OF TEST INTERVAL 12.80 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.91 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.48 2/3PM  = 0.91 PM  = 1.35 2/3PM  = 0.94 1/3PM  = 0.40
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 19.3 147.5 294.2 475.2 629.2

1 40.1 20.80 174.1 26.60 326.1 31.90 499.8 24.60 645.1 15.90

2 60.1 20.00 199.8 25.70 357.5 31.40 524.6 24.80 661.8 16.70

3 79.8 19.70 225.6 25.80 388.7 31.20 549.2 24.60 678.8 17.00

4 99.3 19.50 249.6 24.00 419.9 31.20 573.9 24.70 695.8 17.00

5 118.7 19.40 274.3 24.70 451.0 31.10 598.7 24.80 712.9 17.10

6

7

8

9

10

Qt ( l ) 99.40 126.80 156.80 123.50 83.70

q ( l/min ) 19.88 25.36 31.36 24.70 16.74

Pent( l/min/m ) 7.95 10.14 12.54 9.88 6.70  SELECTED LUGEON UNIT : 72.4 uL

p ( bars )

PEF ( bars ) 0.86 1.29 1.73 1.32 0.78   K  (PERMEABILITY) : 8E-06 m/s

K (m/sec) 9.7E-06 8.2E-06 7.6E-06 7.8E-06 9.0E-06

uL 92.10 78.43 72.36 74.65 85.47

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+513.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/01/2009 17:31 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Turbulent Flow
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Golder Associates

PROJECT : TEST DEPTH : 11.90 TO 18.90 m.

LOCATION: DATE: START: 9:56 FINISH:

PROJECT Nº : Minutes: 30
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.66 m

d = TOP OF TEST INTERVAL 11.90 m

L = BOTTOM OF TEST INTERVAL 18.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.66 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.74 2/3PM  = 1.46 PM  = 2.21 2/3PM  = 1.43 1/3PM  = 0.73
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.1 0.2 0.4 0.5 0.7

1 0.1 0.00 0.2 0.00 0.5 0.10 0.5 0.00 0.7 0.00

2 0.1 0.00 0.3 0.10 0.5 0.00 0.5 0.00 0.8 0.10

3 0.1 0.00 0.3 0.00 0.5 0.00 0.6 0.10 0.9 0.10

4 0.1 0.00 0.3 0.00 0.5 0.00 0.6 0.00 1.0 0.10

5 0.1 0.00 0.3 0.00 0.5 0.00 0.6 0.00 1.1 0.10

6

7

8

9

10

Qt ( l ) 0.00 0.10 0.10 0.10 0.40

q ( l/min ) 0.00 0.02 0.02 0.02 0.08

Pent( l/min/m ) 0.00 0.00 0.00 0.00 0.01  SELECTED LUGEON UNIT : 0.0 uL

p ( bars )

PEF ( bars ) 1.10 1.82 2.57 1.79 1.09   K  (PERMEABILITY) : 4E-09 m/s

K (m/sec) 0.0E+00 2.1E-09 1.5E-09 2.1E-09 1.4E-08

uL 0.00 0.02 0.01 0.02 0.10

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+528.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 28/01/2009 10:26 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Low / No Flow

0.00 0.20 0.40 0.60 0.80 1.00

1

2

3

4

5

uL

S
T

A
G

E
GRAPHICAL TEMPLATE
OF RESULTS FOR THE 

SELECTION OF 
LUGEON UNITS

0.000

0.002

0.004

0.006

0.008

0.010

0.012

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Q
 (

L
p

m
/m

)

PEF (bars)

GRAPHICAL REPRESENTATION

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2



Golder Associates

PROJECT : TEST DEPTH : 9.40 TO 11.90 m.

LOCATION: DATE: START: 10:49 FINISH:

PROJECT Nº : Minutes: 30
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.66 m

d = TOP OF TEST INTERVAL 9.40 m

L = BOTTOM OF TEST INTERVAL 11.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.66 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.44 2/3PM  = 0.84 PM  = 1.18 2/3PM  = 0.87 1/3PM  = 0.43
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.3 15.9 76.6 306.3 646.5

1 3.1 2.80 20.0 4.10 107.8 31.20 358.9 52.60 694.5 48.00

2 5.3 2.20 24.8 4.80 141.2 33.40 412.3 53.40 740.3 45.80

3 7.4 2.10 30.2 5.40 178.3 37.10 466.2 53.90 788.8 48.50

4 9.5 2.10 35.3 5.10 213.6 35.30 523.5 57.30 837.0 48.20

5 11.6 2.10 40.7 5.40 255.6 42.00 577.0 53.50 886.0 49.00

6

7

8

9

10

Qt ( l ) 11.30 24.80 179.00 270.70 239.50

q ( l/min ) 2.26 4.96 35.80 54.14 47.90

Pent( l/min/m ) 0.90 1.98 14.32 21.66 19.16  SELECTED LUGEON UNIT : 243 uL

p ( bars )

PEF ( bars ) 0.80 1.20 1.54 1.23 0.79   K  (PERMEABILITY) : 3E-05 m/s

K (m/sec) 1.2E-06 1.7E-06 9.8E-06 1.8E-05 2.5E-05

uL 11.32 16.55 93.05 176.22 242.86

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+528.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 28/01/2009 11:19 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Washout
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Golder Associates

PROJECT : TEST DEPTH : 11.90 TO 18.90 m.

LOCATION: DATE: START: 19:07 FINISH:

PROJECT Nº : Minutes: 37
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.98 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.20 m

h = HYDRAULIC PRESSURE HEAD 4.18 m

d = TOP OF TEST INTERVAL 11.90 m

L = BOTTOM OF TEST INTERVAL 18.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.18 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.71 2/3PM  = 1.48 PM  = 2.20 2/3PM  = 1.47 1/3PM  = 0.73
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 3.2 11.6 26.5 43.7 54.3

1 4.2 1.00 13.4 1.80 29.3 2.80 45.6 1.90 55.3 1.00

2 5.0 0.80 15.1 1.70 31.8 2.50 47.4 1.80 56.4 1.10

3 6.0 1.00 16.6 1.50 34.2 2.40 49.2 1.80 57.4 1.00

4 6.9 0.90 18.1 1.50 36.6 2.40 50.9 1.70 58.4 1.00

5 7.7 0.80 19.7 1.60 39.2 2.60 52.6 1.70 59.4 1.00

6

7

8

9

10

Qt ( l ) 4.50 8.10 12.70 8.90 5.10

q ( l/min ) 0.90 1.62 2.54 1.78 1.02

Pent( l/min/m ) 0.13 0.23 0.36 0.25 0.15  SELECTED LUGEON UNIT : 1.3 uL

p ( bars )

PEF ( bars ) 1.12 1.89 2.61 1.88 1.14   K  (PERMEABILITY) : 2E-07 m/s

K (m/sec) 1.5E-07 1.6E-07 1.8E-07 1.8E-07 1.7E-07

uL 1.15 1.22 1.39 1.35 1.28

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+543.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 29/01/2009 19:44 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 9.40 TO 11.90 m.

LOCATION: DATE: START: 20:24 FINISH:

PROJECT Nº : Minutes: 33
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 0.98 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.20 m

h = HYDRAULIC PRESSURE HEAD 4.18 m

d = TOP OF TEST INTERVAL 9.40 m

L = BOTTOM OF TEST INTERVAL 11.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.18 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.44 2/3PM  = 0.88 PM  = 1.31 2/3PM  = 0.87 1/3PM  = 0.44
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 18.8 92.0 153.1 221.8 289.0

1 28.8 10.00 103.1 11.10 165.8 12.70 232.1 10.30 296.3 7.30

2 38.5 9.70 113.6 10.50 178.0 12.20 241.7 9.60 303.9 7.60

3 48.0 9.50 123.9 10.30 190.8 12.80 251.9 10.20 311.2 7.30

4 57.7 9.70 133.7 9.80 203.2 12.40 261.6 9.70 318.2 7.00

5 67.0 9.30 143.9 10.20 215.6 12.40 271.4 9.80 325.7 7.50

6

7

8

9

10

Qt ( l ) 48.20 51.90 62.50 49.60 36.70

q ( l/min ) 9.64 10.38 12.50 9.92 7.34

Pent( l/min/m ) 3.86 4.15 5.00 3.97 2.94  SELECTED LUGEON UNIT : 29.0 uL

p ( bars )

PEF ( bars ) 0.85 1.29 1.72 1.28 0.85   K  (PERMEABILITY) : 3E-06 m/s

K (m/sec) 4.8E-06 3.4E-06 3.0E-06 3.2E-06 3.6E-06

uL 45.32 32.24 29.04 30.91 34.71

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+543.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 29/01/2009 20:57 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Turbulent
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Golder Associates

PROJECT : TEST DEPTH : 12.60 TO 19.60 m.

LOCATION: DATE: START: 13:37 FINISH:

PROJECT Nº : Minutes: 41
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.10 m

h = HYDRAULIC PRESSURE HEAD 4.18 m

d = TOP OF TEST INTERVAL 12.60 m

L = BOTTOM OF TEST INTERVAL 19.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.18 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.73 2/3PM  = 1.46 PM  = 2.19 2/3PM  = 1.47 1/3PM  = 0.74
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.6 0.7 0.9 1.0 1.2

1 0.6 0.00 0.8 0.10 0.9 0.00 1.0 0.00 1.2 0.00

2 0.6 0.00 0.8 0.00 0.9 0.00 1.0 0.00 1.2 0.00

3 0.6 0.00 0.8 0.00 0.9 0.00 1.0 0.00 1.2 0.00

4 0.6 0.00 0.8 0.00 0.9 0.00 1.0 0.00 1.2 0.00

5 0.7 0.10 0.8 0.00 0.9 0.00 1.1 0.10 1.2 0.00

6

7

8

9

10

Qt ( l ) 0.10 0.10 0.00 0.10 0.00

q ( l/min ) 0.02 0.02 0.00 0.02 0.00

Pent( l/min/m ) 0.00 0.00 0.00 0.00 0.00  SELECTED LUGEON UNIT : 0.01 uL

p ( bars )

PEF ( bars ) 1.14 1.87 2.60 1.88 1.15   K  (PERMEABILITY) : 1E-09 m/s

K (m/sec) 3.3E-09 2.0E-09 0.0E+00 2.0E-09 0.0E+00

uL 0.03 0.02 0.00 0.02 0.00

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+573.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 29/01/2009 14:18 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Low Flow
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Golder Associates

PROJECT : TEST DEPTH : 9.60 TO 12.60 m.

LOCATION: DATE: START: 14:40 FINISH:

PROJECT Nº : Minutes: 33
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.10 m

h = HYDRAULIC PRESSURE HEAD 4.18 m

d = TOP OF TEST INTERVAL 9.60 m

L = BOTTOM OF TEST INTERVAL 12.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.18 m

l = LENGTH OF TEST INTERVAL 3.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.42 2/3PM  = 0.87 PM  = 1.31 2/3PM  = 0.86 1/3PM  = 0.44
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.1 11.4 23.3 38.9 51.6

1 3.3 1.20 13.1 1.70 25.9 2.60 40.9 2.00 53.0 1.40

2 4.5 1.20 14.8 1.70 28.7 2.80 42.6 1.70 54.4 1.40

3 5.7 1.20 16.6 1.80 31.0 2.30 44.5 1.90 55.8 1.40

4 6.8 1.10 18.2 1.60 33.5 2.50 46.4 1.90 57.2 1.40

5 7.8 1.00 20.0 1.80 35.9 2.40 48.3 1.90 58.6 1.40

6

7

8

9

10

Qt ( l ) 5.70 8.60 12.60 9.40 7.00

q ( l/min ) 1.14 1.72 2.52 1.88 1.40

Pent( l/min/m ) 0.38 0.57 0.84 0.63 0.47  SELECTED LUGEON UNIT : 5.5 uL

p ( bars )

PEF ( bars ) 0.83 1.28 1.72 1.27 0.85   K  (PERMEABILITY) : 6E-07 m/s

K (m/sec) 5.0E-07 4.9E-07 5.4E-07 5.4E-07 6.0E-07

uL 4.60 4.49 4.88 4.93 5.50

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+573.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 29/01/2009 15:13 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: wash out
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Golder Associates

PROJECT : TEST DEPTH : 11.00 TO 18.00 m.

LOCATION: DATE: START: 7:54 FINISH:

PROJECT Nº : Minutes: 36
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.14 m

h = HYDRAULIC PRESSURE HEAD 3.20 m

d = TOP OF TEST INTERVAL 11.00 m

L = BOTTOM OF TEST INTERVAL 18.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.20 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.74 2/3PM  = 1.47 PM  = 2.19 2/3PM  = 1.46 1/3PM  = 0.73
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.8 1.5 2.0 2.4 2.7

1 1.0 0.20 1.5 0.00 2.1 0.10 2.4 0.00 2.8 0.10

2 1.1 0.10 1.6 0.10 2.1 0.00 2.5 0.10 2.8 0.00

3 1.2 0.10 1.7 0.10 2.2 0.10 2.5 0.00 2.9 0.10

4 1.3 0.10 1.7 0.00 2.3 0.10 2.5 0.00 3.0 0.10

5 1.3 0.00 1.8 0.10 2.3 0.00 2.5 0.00 3.0 0.00

6

7

8

9

10

Qt ( l ) 0.50 0.30 0.30 0.10 0.30

q ( l/min ) 0.10 0.06 0.06 0.02 0.06

Pent( l/min/m ) 0.01 0.01 0.01 0.00 0.01  SELECTED LUGEON UNIT : 0.1 uL

p ( bars )

PEF ( bars ) 1.05 1.79 2.51 1.77 1.05   K  (PERMEABILITY) : 8E-09 m/s

K (m/sec) 1.8E-08 6.3E-09 4.5E-09 2.1E-09 1.1E-08

uL 0.14 0.05 0.03 0.02 0.08

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+591.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 29/01/2009 8:30 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Low Flow
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Golder Associates

PROJECT : TEST DEPTH : 8.00 TO 11.00 m.

LOCATION: DATE: START: 8:54 FINISH:

PROJECT Nº : Minutes: 43
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.14 m

h = HYDRAULIC PRESSURE HEAD 3.20 m

d = TOP OF TEST INTERVAL 8.00 m

L = BOTTOM OF TEST INTERVAL 11.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.20 m

l = LENGTH OF TEST INTERVAL 3.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.42 2/3PM  = 0.88 PM  = 1.30 2/3PM  = 0.86 1/3PM  = 0.43
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 1.8 3.6 6.5 10.3 12.7

1 1.9 0.10 4.0 0.40 7.1 0.60 10.7 0.40 13.0 0.30

2 2.1 0.20 4.3 0.30 7.7 0.60 11.1 0.40 13.3 0.30

3 2.2 0.10 4.8 0.50 8.4 0.70 11.5 0.40 13.5 0.20

4 2.4 0.20 5.2 0.40 9.1 0.70 11.9 0.40 13.8 0.30

5 2.6 0.20 5.6 0.40 9.7 0.60 12.3 0.40 14.0 0.20

6

7

8

9

10

Qt ( l ) 0.80 2.00 3.20 2.00 1.30

q ( l/min ) 0.16 0.40 0.64 0.40 0.26

Pent( l/min/m ) 0.05 0.13 0.21 0.13 0.09  SELECTED LUGEON UNIT : 0.9 uL

p ( bars )

PEF ( bars ) 0.73 1.19 1.61 1.17 0.74   K  (PERMEABILITY) : 1E-07 m/s

K (m/sec) 8.0E-08 1.2E-07 1.4E-07 1.2E-07 1.3E-07

uL 0.73 1.12 1.32 1.14 1.17

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+591.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 29/01/2009 9:37 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Dilation
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Golder Associates

PROJECT : TEST DEPTH : 10.70 TO 17.70 m.

LOCATION: DATE: START: 8:04 FINISH:

PROJECT Nº : Minutes: 34
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.82 m

h = HYDRAULIC PRESSURE HEAD 3.92 m

d = TOP OF TEST INTERVAL 10.70 m

L = BOTTOM OF TEST INTERVAL 17.70 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.92 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.66 2/3PM  = 1.34 PM  = 1.99 2/3PM  = 1.34 1/3PM  = 0.65
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.3 1.9 4.3 6.8 8.8

1 0.5 0.20 2.3 0.40 4.8 0.50 7.2 0.40 8.9 0.10

2 0.7 0.20 2.7 0.40 5.2 0.40 7.5 0.30 9.1 0.20

3 0.9 0.20 3.1 0.40 5.7 0.50 7.8 0.30 9.3 0.20

4 1.1 0.20 3.4 0.30 6.1 0.40 8.1 0.30 9.4 0.10

5 1.3 0.20 3.8 0.40 6.5 0.40 8.4 0.30 9.9 0.50

6

7

8

9

10

Qt ( l ) 1.00 1.90 2.20 1.60 1.10

q ( l/min ) 0.20 0.38 0.44 0.32 0.22

Pent( l/min/m ) 0.03 0.05 0.06 0.05 0.03  SELECTED LUGEON UNIT : 0.3 uL

p ( bars )

PEF ( bars ) 1.05 1.72 2.37 1.72 1.03   K  (PERMEABILITY) : 4E-08 m/s

K (m/sec) 3.6E-08 4.1E-08 3.5E-08 3.5E-08 4.0E-08

uL 0.27 0.31 0.26 0.27 0.30

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+618.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 28/01/2009 8:38 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 8.20 TO 10.70 m.

LOCATION: DATE: START: 9:01 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.10 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.82 m

h = HYDRAULIC PRESSURE HEAD 3.92 m

d = TOP OF TEST INTERVAL 8.20 m

L = BOTTOM OF TEST INTERVAL 10.70 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.92 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.34 2/3PM  = 0.73 PM  = 1.10 2/3PM  = 0.72 1/3PM  = 0.35
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.4 9.3 27.2 174.4 444.4

1 3.3 0.90 11.1 1.80 36.0 8.80 218.5 44.10 481.4 37.00

2 4.2 0.90 12.8 1.70 46.0 10.00 263.0 44.50 519.7 38.30

3 5.0 0.80 14.5 1.70 56.6 10.60 306.2 43.20 555.3 35.60

4 5.9 0.90 16.1 1.60 69.7 13.10 347.8 41.60 592.5 37.20

5 6.7 0.80 17.8 1.70 97.2 27.50 392.1 44.30 633.0 40.50

6

7

8

9

10

Qt ( l ) 4.30 8.50 70.00 217.70 188.60

q ( l/min ) 0.86 1.70 14.00 43.54 37.72

Pent( l/min/m ) 0.34 0.68 5.60 17.42 15.09  SELECTED LUGEON UNIT : 205 uL

p ( bars )

PEF ( bars ) 0.72 1.11 1.48 1.10 0.73   K  (PERMEABILITY) : 2E-05 m/s

K (m/sec) 5.0E-07 6.4E-07 4.0E-06 1.7E-05 2.2E-05

uL 4.75 6.12 37.73 157.69 205.44

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+618.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 28/01/2009 9:36 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Washout
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Golder Associates

PROJECT : TEST DEPTH : 11.50 TO 18.50 m.

LOCATION: DATE: START: 10:21 FINISH:

PROJECT Nº : Minutes: 34
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.03 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.30 m

h = HYDRAULIC PRESSURE HEAD 3.33 m

d = TOP OF TEST INTERVAL 11.50 m

L = BOTTOM OF TEST INTERVAL 18.50 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.33 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.70 2/3PM  = 1.32 PM  = 1.99 2/3PM  = 1.33 1/3PM  = 0.66
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.6 1.1 3.0 5.9 9.7

1 0.7 0.10 1.3 0.20 3.5 0.50 6.2 0.30 9.9 0.20

2 0.7 0.00 1.5 0.20 4.1 0.60 6.5 0.30 10.1 0.20

3 0.7 0.00 1.7 0.20 4.6 0.50 6.8 0.30 10.3 0.20

4 0.7 0.00 1.9 0.20 5.1 0.50 7.1 0.30 10.4 0.10

5 0.7 0.00 2.2 0.30 5.5 0.40 7.3 0.20 10.5 0.10

6

7

8

9

10

Qt ( l ) 0.10 1.10 2.50 1.40 0.80

q ( l/min ) 0.02 0.22 0.50 0.28 0.16

Pent( l/min/m ) 0.00 0.03 0.07 0.04 0.02  SELECTED LUGEON UNIT : 0.1 uL

p ( bars )

PEF ( bars ) 1.02 1.65 2.31 1.66 0.99   K  (PERMEABILITY) : 2E-08 m/s

K (m/sec) 3.7E-09 2.5E-08 4.1E-08 3.2E-08 3.0E-08

uL 0.03 0.19 0.31 0.24 0.23

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+642.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 27/01/2009 10:55 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Dilation
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Golder Associates

PROJECT : TEST DEPTH : 8.50 TO 11.50 m.

LOCATION: DATE: START: 11:13 FINISH:

PROJECT Nº : Minutes: 34
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.03 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.30 m

h = HYDRAULIC PRESSURE HEAD 3.33 m

d = TOP OF TEST INTERVAL 8.50 m

L = BOTTOM OF TEST INTERVAL 11.50 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.33 m

l = LENGTH OF TEST INTERVAL 3.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.35 2/3PM  = 0.74 PM  = 1.11 2/3PM  = 0.75 1/3PM  = 0.33
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 15.9 123.2 235.5 384.5 470.7

1 29.3 13.40 141.0 17.80 257.1 21.60 399.5 15.00 479.4 8.70

2 42.7 13.40 157.4 16.40 278.8 21.70 414.4 14.90 488.3 8.90

3 55.9 13.20 174.4 17.00 299.9 21.10 429.3 14.90 497.9 9.60

4 69.0 13.10 191.3 16.90 320.6 20.70 444.1 14.80 507.6 9.70

5 82.1 13.10 208.1 16.80 342.4 21.80 459.0 14.90 517.4 9.80

6

7

8

9

10

Qt ( l ) 66.20 84.90 106.90 74.50 46.70

q ( l/min ) 13.24 16.98 21.38 14.90 9.34

Pent( l/min/m ) 4.41 5.66 7.13 4.97 3.11  SELECTED LUGEON UNIT : 47 uL

p ( bars )

PEF ( bars ) 0.67 1.07 1.44 1.07 0.66   K  (PERMEABILITY) : 5E-06 m/s

K (m/sec) 7.2E-06 5.8E-06 5.4E-06 5.1E-06 5.2E-06

uL 65.62 52.97 49.61 46.22 47.13

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+642.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 27/01/2009 11:47 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Void Filling
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Golder Associates

PROJECT : TEST DEPTH : 11.80 TO 18.80 m.

LOCATION: DATE: START: 22:27 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.09 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.10 m

h = HYDRAULIC PRESSURE HEAD 3.19 m

d = TOP OF TEST INTERVAL 11.80 m

L = BOTTOM OF TEST INTERVAL 18.80 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.19 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.66 2/3PM  = 1.33 PM  = 2.02 2/3PM  = 1.33 1/3PM  = 0.65
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 1.5 5.3 11.9 18.4 24.5

1 2.1 0.60 6.2 0.90 13.0 1.10 19.2 0.80 25.0 0.50

2 2.6 0.50 7.0 0.80 14.2 1.20 20.0 0.80 25.6 0.60

3 3.1 0.50 7.8 0.80 15.3 1.10 20.8 0.80 26.1 0.50

4 3.6 0.50 8.7 0.90 16.5 1.20 21.6 0.80 26.7 0.60

5 4.1 0.50 9.4 0.70 17.7 1.20 22.4 0.80 27.3 0.60

6

7

8

9

10

Qt ( l ) 2.60 4.10 5.80 4.00 2.80

q ( l/min ) 0.52 0.82 1.16 0.80 0.56

Pent( l/min/m ) 0.07 0.12 0.17 0.11 0.08  SELECTED LUGEON UNIT : 0.7 uL

p ( bars )

PEF ( bars ) 0.97 1.64 2.33 1.64 0.96   K  (PERMEABILITY) : 1E-07 m/s

K (m/sec) 1.0E-07 9.4E-08 9.3E-08 9.2E-08 1.1E-07

uL 0.76 0.71 0.71 0.70 0.83

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+669.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 25/01/2009 23:02 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Laminar
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Golder Associates

PROJECT : TEST DEPTH : 9.30 TO 11.80 m.

LOCATION: DATE: START: 23:19 FINISH:

PROJECT Nº : Minutes: 44
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.09 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.10 m

h = HYDRAULIC PRESSURE HEAD 3.19 m

d = TOP OF TEST INTERVAL 9.30 m

L = BOTTOM OF TEST INTERVAL 11.80 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.19 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.41 2/3PM  = 0.72 PM  = 1.11 2/3PM  = 0.74 1/3PM  = 0.35
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 3.0 12.1 25.6 42.0 56.7

1 4.5 1.50 14.1 2.00 28.5 2.90 44.3 2.30 58.5 1.80

2 5.9 1.40 16.2 2.10 31.4 2.90 46.7 2.40 60.3 1.80

3 7.2 1.30 18.3 2.10 34.3 2.90 49.3 2.60 62.1 1.80

4 8.7 1.50 20.4 2.10 37.3 3.00 51.8 2.50 63.9 1.80

5 10.2 1.50 22.5 2.10 40.2 2.90 54.1 2.30 65.6 1.70

6

7

8

9

10

Qt ( l ) 7.20 10.40 14.60 12.10 8.90

q ( l/min ) 1.44 2.08 2.92 2.42 1.78

Pent( l/min/m ) 0.58 0.83 1.17 0.97 0.71  SELECTED LUGEON UNIT : 10.7 uL

p ( bars )

PEF ( bars ) 0.72 1.03 1.42 1.05 0.66   K  (PERMEABILITY) : 1E-06 m/s

K (m/sec) 8.4E-07 8.4E-07 8.6E-07 9.6E-07 1.1E-06

uL 7.97 8.06 8.21 9.19 10.74

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+669.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 25/01/2009 0:03 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Washout
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Golder Associates

PROJECT : TEST DEPTH : 11.40 TO 18.40 m.

LOCATION: DATE: START: 20:10 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.03 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.39 m

h = HYDRAULIC PRESSURE HEAD 4.42 m

d = TOP OF TEST INTERVAL 11.40 m

L = BOTTOM OF TEST INTERVAL 18.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.42 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.65 2/3PM  = 1.33 PM  = 2.00 2/3PM  = 1.33 1/3PM  = 0.67
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.6 7.4 16.4 31.0 40.1

1 3.2 0.60 8.7 1.30 19.1 2.70 32.4 1.40 41.1 1.00

2 3.8 0.60 10.0 1.30 21.5 2.40 33.8 1.40 42.0 0.90

3 4.4 0.60 11.3 1.30 24.1 2.60 35.2 1.40 42.9 0.90

4 5.0 0.60 12.6 1.30 26.7 2.60 36.5 1.30 43.8 0.90

5 5.6 0.60 14.0 1.40 29.2 2.50 37.9 1.40 44.7 0.90

6

7

8

9

10

Qt ( l ) 3.00 6.60 12.80 6.90 4.60

q ( l/min ) 0.60 1.32 2.56 1.38 0.92

Pent( l/min/m ) 0.09 0.19 0.37 0.20 0.13  SELECTED LUGEON UNIT : 1.1 uL

p ( bars )

PEF ( bars ) 1.08 1.76 2.43 1.76 1.10   K  (PERMEABILITY) : 1E-07 m/s

K (m/sec) 1.0E-07 1.4E-07 2.0E-07 1.5E-07 1.6E-07

uL 0.79 1.07 1.50 1.12 1.19

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+687.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 24/01/2009 20:45 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: laminar
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Golder Associates

PROJECT : TEST DEPTH : 8.90 TO 11.40 m.

LOCATION: DATE: START: 21:07 FINISH:

PROJECT Nº : Minutes: 48
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.03 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.39 m

h = HYDRAULIC PRESSURE HEAD 4.42 m

d = TOP OF TEST INTERVAL 8.90 m

L = BOTTOM OF TEST INTERVAL 11.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.42 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.36 2/3PM  = 0.75 PM  = 1.09 2/3PM  = 0.73 1/3PM  = 0.36
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 7.5 35.9 77.5 123.0 154.6

1 12.2 4.70 41.8 5.90 84.3 6.80 128.5 5.50 158.8 4.20

2 17.3 5.10 47.8 6.00 91.0 6.70 133.7 5.20 163.0 4.20

3 21.9 4.60 53.6 5.80 97.4 6.40 139.1 5.40 167.4 4.40

4 26.4 4.50 58.9 5.30 104.1 6.70 144.4 5.30 171.5 4.10

5 30.8 4.40 64.2 5.30 111.1 7.00 150.1 5.70 175.7 4.20

6

7

8

9

10

Qt ( l ) 23.30 28.30 33.60 27.10 21.10

q ( l/min ) 4.66 5.66 6.72 5.42 4.22

Pent( l/min/m ) 1.86 2.26 2.69 2.17 1.69  SELECTED LUGEON UNIT : 17.6 uL

p ( bars )

PEF ( bars ) 0.79 1.18 1.52 1.16 0.79   K  (PERMEABILITY) : 2E-06 m/s

K (m/sec) 2.5E-06 2.0E-06 1.8E-06 2.0E-06 2.2E-06

uL 23.49 19.13 17.64 18.63 21.27

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+687.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 24/01/2009 21:55 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Turbulent
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Golder Associates

PROJECT : TEST DEPTH : 11.60 TO 18.60 m.

LOCATION: DATE: START: 14:22 FINISH:

PROJECT Nº : Minutes: 32
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.62 m

h = HYDRAULIC PRESSURE HEAD 3.70 m

d = TOP OF TEST INTERVAL 11.60 m

L = BOTTOM OF TEST INTERVAL 18.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.70 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.66 2/3PM  = 1.34 PM  = 2.00 2/3PM  = 1.31 1/3PM  = 0.69
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 5.8 39.9 87.6 141.3 184.4

1 11.1 5.30 47.2 7.30 97.2 9.60 148.4 7.10 189.5 5.10

2 15.6 4.50 54.3 7.10 106.6 9.40 155.4 7.00 194.3 4.80

3 20.5 4.90 61.0 6.70 115.9 9.30 162.2 6.80 199.2 4.90

4 24.8 4.30 67.9 6.90 125.2 9.30 169.0 6.80 204.2 5.00

5 29.5 4.70 74.8 6.90 134.5 9.30 175.8 6.80 209.3 5.10

6

7

8

9

10

Qt ( l ) 23.70 34.90 46.90 34.50 24.90

q ( l/min ) 4.74 6.98 9.38 6.90 4.98

Pent( l/min/m ) 0.68 1.00 1.34 0.99 0.71  SELECTED LUGEON UNIT : 5.7 uL

p ( bars )

PEF ( bars ) 1.02 1.70 2.36 1.67 1.05   K  (PERMEABILITY) : 7E-07 m/s

K (m/sec) 8.7E-07 7.7E-07 7.5E-07 7.8E-07 8.9E-07

uL 6.62 5.86 5.67 5.89 6.76

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+708.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 23/01/2009 14:54 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Turbulent
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Golder Associates

PROJECT : TEST DEPTH : 9.10 TO 11.60 m.

LOCATION: DATE: START: 15:13 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.62 m

h = HYDRAULIC PRESSURE HEAD 3.70 m

d = TOP OF TEST INTERVAL 9.10 m

L = BOTTOM OF TEST INTERVAL 11.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.70 m

l = LENGTH OF TEST INTERVAL 2.50 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.34 2/3PM  = 0.72 PM  = 1.10 2/3PM  = 0.75 1/3PM  = 0.36
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 0.3 0.8 1.8 3.0 5.2

1 0.4 0.10 1.0 0.20 2.1 0.30 3.2 0.20 5.4 0.20

2 0.5 0.10 1.1 0.10 2.3 0.20 3.3 0.10 5.5 0.10

3 0.6 0.10 1.3 0.20 2.5 0.20 3.3 0.00 5.6 0.10

4 0.6 0.00 1.4 0.10 2.7 0.20 3.4 0.10 5.6 0.00

5 0.7 0.10 1.5 0.10 2.9 0.20 3.5 0.10 5.6 0.00

6

7

8

9

10

Qt ( l ) 0.40 0.70 1.10 0.50 0.40

q ( l/min ) 0.08 0.14 0.22 0.10 0.08

Pent( l/min/m ) 0.03 0.06 0.09 0.04 0.03  SELECTED LUGEON UNIT : 0.5 uL

p ( bars )

PEF ( bars ) 0.70 1.08 1.46 1.11 0.72   K  (PERMEABILITY) : 5E-08 m/s

K (m/sec) 4.8E-08 5.4E-08 6.3E-08 3.8E-08 4.6E-08

uL 0.46 0.52 0.60 0.36 0.44

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+708.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 23/01/2009 15:48 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Low Flow
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Golder Associates

PROJECT : TEST DEPTH : 11.10 TO 18.10 m.

LOCATION: DATE: START: 20:50 FINISH:

PROJECT Nº : Minutes: 30
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.00 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.20 m

h = HYDRAULIC PRESSURE HEAD 4.20 m

d = TOP OF TEST INTERVAL 11.10 m

L = BOTTOM OF TEST INTERVAL 18.10 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.20 m

l = LENGTH OF TEST INTERVAL 7.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.89 2/3PM  = 1.31 PM  = 2.02 2/3PM  = 1.28 1/3PM  = 0.68
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 5.7 41.3 82.0 131.9 170.1

1 10.0 4.30 48.4 7.10 91.0 9.00 137.9 6.00 174.0 3.90

2 14.6 4.60 55.1 6.70 99.4 8.40 143.6 5.70 177.9 3.90

3 18.8 4.20 61.5 6.40 108.0 8.60 149.1 5.50 181.9 4.00

4 23.1 4.30 68.0 6.50 116.3 8.30 154.7 5.60 185.7 3.80

5 27.6 4.50 74.6 6.60 124.1 7.80 159.6 4.90 189.4 3.70

6

7

8

9

10

Qt ( l ) 21.90 33.30 42.10 27.70 19.30

q ( l/min ) 4.38 6.66 8.42 5.54 3.86

Pent( l/min/m ) 0.63 0.95 1.20 0.79 0.55  SELECTED LUGEON UNIT : 5.0 uL

p ( bars )

PEF ( bars ) 1.30 1.72 2.43 1.69 1.09   K  (PERMEABILITY) : 7E-07 m/s

K (m/sec) 6.3E-07 7.3E-07 6.5E-07 6.2E-07 6.6E-07

uL 4.81 5.53 4.95 4.68 5.05

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+729.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 21/01/2009 21:20 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: laminar
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Golder Associates

PROJECT : TEST DEPTH : 8.60 TO 11.40 m.

LOCATION: DATE: START: 21:50 FINISH:

PROJECT Nº : Minutes: 35
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.00 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.20 m

h = HYDRAULIC PRESSURE HEAD 4.20 m

d = TOP OF TEST INTERVAL 8.60 m

L = BOTTOM OF TEST INTERVAL 11.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.20 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.32 2/3PM  = 0.68 PM  = 1.12 2/3PM  = 0.71 1/3PM  = 0.36
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 1.2 4.4 12.4 23.0 30.6

1 1.6 0.40 5.4 1.00 13.7 1.30 24.3 1.30 31.5 0.90

2 2.0 0.40 6.3 0.90 14.9 1.20 25.6 1.30 32.4 0.90

3 2.5 0.50 7.3 1.00 16.3 1.40 26.7 1.10 33.4 1.00

4 2.9 0.40 8.3 1.00 17.8 1.50 28.0 1.30 34.3 0.90

5 3.3 0.40 9.2 0.90 19.3 1.50 29.3 1.30 35.2 0.90

6

7

8

9

10

Qt ( l ) 2.10 4.80 6.90 6.30 4.60

q ( l/min ) 0.42 0.96 1.38 1.26 0.92

Pent( l/min/m ) 0.15 0.34 0.49 0.45 0.33  SELECTED LUGEON UNIT : 4.3 uL

p ( bars )

PEF ( bars ) 0.73 1.09 1.53 1.12 0.77   K  (PERMEABILITY) : 5E-07 m/s

K (m/sec) 2.2E-07 3.4E-07 3.5E-07 4.3E-07 4.6E-07

uL 2.05 3.14 3.22 4.01 4.26

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+729.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 21/01/2009 22:25 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Washout
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Golder Associates

PROJECT : TEST DEPTH : 8.60 TO 16.90 m.

LOCATION: DATE: START: 2:15 FINISH:

PROJECT Nº : Minutes: 30
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.05 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.10 m

h = HYDRAULIC PRESSURE HEAD 4.15 m

d = TOP OF TEST INTERVAL 8.60 m

L = BOTTOM OF TEST INTERVAL 16.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.15 m

l = LENGTH OF TEST INTERVAL 8.30 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.72 2/3PM  = 1.47 PM  = 2.21 2/3PM  = 1.48 1/3PM  = 0.72
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 9.7 12.7 17.7 24.7 30.3

1 10.0 0.30 13.3 0.60 18.8 1.10 25.5 0.80 30.8 0.50

2 10.2 0.20 13.9 0.60 19.9 1.10 26.4 0.90 31.2 0.40

3 10.4 0.20 14.5 0.60 21.0 1.10 27.0 0.60 31.5 0.30

4 10.8 0.40 15.1 0.60 22.3 1.30 27.7 0.70 32.0 0.50

5 11.2 0.40 15.7 0.60 23.2 0.90 28.5 0.80 32.5 0.50

6

7

8

9

10

Qt ( l ) 1.50 3.00 5.50 3.80 2.20

q ( l/min ) 0.30 0.60 1.10 0.76 0.44

Pent( l/min/m ) 0.04 0.07 0.13 0.09 0.05  SELECTED LUGEON UNIT : 0.4 uL

p ( bars )

PEF ( bars ) 1.13 1.88 2.62 1.88 1.13   K  (PERMEABILITY) : 6E-08 m/s

K (m/sec) 4.4E-08 5.2E-08 6.9E-08 6.6E-08 6.4E-08

uL 0.32 0.39 0.51 0.49 0.47

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+753.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/01/2009 2:45 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: low flow
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Golder Associates

PROJECT : TEST DEPTH : 6.10 TO 8.90 m.

LOCATION: DATE: START: 2:15 FINISH:

PROJECT Nº : Minutes: 30
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.05 m

a = STICK-UP m

ha = WATER TABLE DEPTH 3.10 m

h = HYDRAULIC PRESSURE HEAD 4.15 m

d = TOP OF TEST INTERVAL 6.10 m

L = BOTTOM OF TEST INTERVAL 8.90 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 4.15 m

l = LENGTH OF TEST INTERVAL 2.80 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.44 2/3PM  = 0.89 PM  = 1.31 2/3PM  = 0.85 1/3PM  = 0.41
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 69.2 99.0 140.6 209.7 247.6

1 72.6 3.40 104.8 5.80 153.8 13.20 214.9 5.20 250.7 3.10

2 76.1 3.50 110.9 6.10 166.4 12.60 220.2 5.30 253.4 2.70

3 79.7 3.60 116.8 5.90 178.1 11.70 225.7 5.50 256.4 3.00

4 83.1 3.40 122.5 5.70 189.4 11.30 231.1 5.40 259.2 2.80

5 86.8 3.70 128.1 5.60 201.7 12.30 236.2 5.10 262.7 3.50

6

7

8

9

10

Qt ( l ) 17.60 29.10 61.10 26.50 15.10

q ( l/min ) 3.52 5.82 12.22 5.30 3.02

Pent( l/min/m ) 1.26 2.08 4.36 1.89 1.08  SELECTED LUGEON UNIT : 14.8 uL

p ( bars )

PEF ( bars ) 0.84 1.30 1.72 1.26 0.82   K  (PERMEABILITY) : 2E-06 m/s

K (m/sec) 1.6E-06 1.7E-06 2.7E-06 1.6E-06 1.4E-06

uL 14.90 16.03 25.42 15.06 13.20

1 2 3 4 5
PEF = PM - p + h / 10.197       uL = Pent (L/min/m) x 10 / PEF (bars) K = q[m3/sec] x LN( l[m] / (Ø [m]/2))

VTR GRB
Analysis Check

WATER PRESSURE TEST
LUGEON TYPE

Limited

HOLE Nº 60+753.5 TEST Nº 2 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/01/2009 2:45 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

2 x   x l[m] x PEF [mH2O] 

OBSERVATIONS: Dilation
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Golder Associates

PROJECT : TEST DEPTH : 8.00 TO 9.00 m.

LOCATION: DATE: START: 17:00 FINISH:

PROJECT Nº : Minutes: 12
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 9.56 m

d = TOP OF TEST INTERVAL 8.00 m

L = BOTTOM OF TEST INTERVAL 9.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 9.56 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 23.0

1 50.2 27.20

2 73.4 23.20

3 96.1 22.70

4 118.1 22.00

5 140.7 22.60

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 117.70 0.00 0.00 0.00 0.00

Qavg ( l/min ) 23.54 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.94 0.94 0.94 0.94 0.94

U L 121.5 0.0 0.0 0.0 0.0

K (m/sec) 3.6E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+189.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 17:12 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

3.6E-05

OBSERVATIONS:
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Golder Associates

PROJECT : TEST DEPTH : 7.50 TO 8.50 m.

LOCATION: DATE: START: 10:24 FINISH:

PROJECT Nº : Minutes: 10
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 9.06 m

d = TOP OF TEST INTERVAL 7.50 m

L = BOTTOM OF TEST INTERVAL 8.50 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 9.06 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 2.3

1 4.0 1.70

2 5.7 1.70

3 7.4 1.70

4 9.1 1.70

5 10.7 1.60

6 12.3 1.60

7 13.9 1.60

8 15.5 1.60

9 17.0 1.50 K (m/s) = 

10 18.6 1.60 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 16.30 0.00 0.00 0.00 0.00

Qavg ( l/min ) 1.63 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.89 0.89 0.89 0.89 0.89

U L 8.6 0.0 0.0 0.0 0.0

K (m/sec) 2.5E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+216.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 10:35 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

2.5E-06

OBSERVATIONS:
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Golder Associates

PROJECT : TEST DEPTH : 7.40 TO 8.40 m.

LOCATION: DATE: START: 13:13 FINISH:

PROJECT Nº : Minutes: 8
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 8.96 m

d = TOP OF TEST INTERVAL 7.40 m

L = BOTTOM OF TEST INTERVAL 8.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 8.96 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 77.3

1 134.3 57.00

2 193.7 59.40

3 253.0 59.30

4 312.2 59.20

5 373.5 61.30

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 296.20 0.00 0.00 0.00 0.00

Qavg ( l/min ) 59.24 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.88 0.88 0.88 0.88 0.88

U L 315.3 0.0 0.0 0.0 0.0

K (m/sec) 9.2E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+237.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 13:21 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

9.2E-05

OBSERVATIONS:
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Golder Associates

PROJECT : TEST DEPTH : 7.60 TO 8.60 m.

LOCATION: DATE: START: 7:40 FINISH:

PROJECT Nº : Minutes: 10
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 9.16 m

d = TOP OF TEST INTERVAL 7.60 m

L = BOTTOM OF TEST INTERVAL 8.60 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 9.16 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 4.5

1 6.6 2.10

2 8.6 2.00

3 10.4 1.80

4 12.4 2.00

5 14.2 1.80

6 15.8 1.60

7 17.3 1.50

8 18.9 1.60

9 20.2 1.30 K (m/s) = 

10 21.5 1.30 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 17.00 0.00 0.00 0.00 0.00

Qavg ( l/min ) 1.70 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.90 0.90 0.90 0.90 0.90

U L 9.0 0.0 0.0 0.0 0.0

K (m/sec) 2.6E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+381.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 15:12 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

2.6E-06

OBSERVATIONS:
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Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 

Q
A

V
G
(L

p
m

)

PEF (bars)

GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 8.30 TO 9.30 m.

LOCATION: DATE: START: 15:00 FINISH:

PROJECT Nº : Minutes: 10
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.66 m

d = TOP OF TEST INTERVAL 8.30 m

L = BOTTOM OF TEST INTERVAL 9.30 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.66 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 43.7

1 59.7 16.00

2 76.6 16.90

3 94.0 17.40

4 109.1 15.10

5 125.1 16.00

6 141.1 16.00

7 158.0 16.90

8 174.0 16.00

9 189.4 15.40 K (m/s) = 

10 209.4 20.00 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 165.70 0.00 0.00 0.00 0.00

Qavg ( l/min ) 16.57 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.36 0.36 0.36 0.36 0.36

U L 121.9 0.0 0.0 0.0 0.0

K (m/sec) 3.6E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+423.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 15:12 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

3.6E-05

OBSERVATIONS:

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump
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hm
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 9.40 TO 10.40 m.

LOCATION: DATE: START: 10:30 FINISH:

PROJECT Nº : Minutes: 10
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.66 m

d = TOP OF TEST INTERVAL 9.40 m

L = BOTTOM OF TEST INTERVAL 10.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.66 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 90.1

1 135.7 45.60

2 182.9 47.20

3 236.0 53.10

4 285.2 49.20

5 336.3 51.10

6 391.0 54.70

7 431.0 40.00

8 491.0 60.00

9 549.0 58.00 K (m/s) = 

10 594.0 45.00 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 503.90 0.00 0.00 0.00 0.00

Qavg ( l/min ) 50.39 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.36 0.36 0.36 0.36 0.36

U L 370.8 0.0 0.0 0.0 0.0

K (m/sec) 1.1E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+468.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 10:40 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

1.1E-04

OBSERVATIONS:

ha
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Pump
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 9.40 TO 10.40 m.

LOCATION: DATE: START: 9:00 FINISH:

PROJECT Nº : Minutes: 10
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.06 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.60 m

h = HYDRAULIC PRESSURE HEAD 3.66 m

d = TOP OF TEST INTERVAL 9.40 m

L = BOTTOM OF TEST INTERVAL 10.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.66 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.00 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 6.3

1 9.3 3.00

2 12.1 2.80

3 14.8 2.70

4 17.0 2.20

5 19.9 2.90

6 22.4 2.50

7 25.0 2.60

8 27.2 2.20

9 29.0 1.80 K (m/s) = 

10 31.8 2.80 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 25.50 0.00 0.00 0.00 0.00

Qavg ( l/min ) 2.55 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.36 0.36 0.36 0.36 0.36

U L 18.8 0.0 0.0 0.0 0.0

K (m/sec) 5.5E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+510.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 9:15 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

5.5E-06

OBSERVATIONS:

ha
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Pressure
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Pump
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 5.70 TO 6.70 m.

LOCATION: DATE: START: 17:00 FINISH:

PROJECT Nº : Minutes: 13
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 7.28 m

d = TOP OF TEST INTERVAL 5.70 m

L = BOTTOM OF TEST INTERVAL 6.70 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 7.28 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.34 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 7.1

1 9.9 2.80

2 12.2 2.30

3 15.0 2.80

4 17.7 2.70

5 20.3 2.60

6 22.9 2.60

7 25.5 2.60

8 27.6 2.10

9 30.5 2.90 K (m/s) = 

10 33.0 2.50 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 25.90 0.00 0.00 0.00 0.00

Qavg ( l/min ) 2.59 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.05 0.71 0.71 0.71 0.71

U L 24.6 0.0 0.0 0.0 0.0

K (m/sec) 7.2E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+549.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/03/2009 17:13 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

7.2E-06

OBSERVATIONS:

ha
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Golder Associates

PROJECT : TEST DEPTH : 6.20 TO 7.20 m.

LOCATION: DATE: START: 15:16 FINISH:

PROJECT Nº : Minutes: 11
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 7.78 m

d = TOP OF TEST INTERVAL 6.20 m

L = BOTTOM OF TEST INTERVAL 7.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 7.78 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.34 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 30.7

1 34.6 3.90

2 39.8 5.20

3 43.6 3.80

4 47.3 3.70

5 50.9 3.60

6 54.5 3.60

7 57.6 3.10

8 60.5 2.90

9 63.3 2.80 K (m/s) = 

10 65.9 2.60 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 35.20 0.00 0.00 0.00 0.00

Qavg ( l/min ) 3.52 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.10 0.76 0.76 0.76 0.76

U L 31.9 0.0 0.0 0.0 0.0

K (m/sec) 9.3E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+609.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/03/2009 15:27 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

9.3E-06

OBSERVATIONS:
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 6.20 TO 7.20 m.

LOCATION: DATE: START: 11:15 FINISH:

PROJECT Nº : Minutes: 16
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 7.78 m

d = TOP OF TEST INTERVAL 6.20 m

L = BOTTOM OF TEST INTERVAL 7.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 7.78 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.34 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 31.6

1 35.2 3.60

2 39.0 3.80

3 43.2 4.20

4 47.4 4.20

5 52.0 4.60

6 56.9 4.90

7 61.7 4.80

8 66.6 4.90

9 71.5 4.90 K (m/s) = 

10 76.2 4.70 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 44.60 0.00 0.00 0.00 0.00

Qavg ( l/min ) 4.46 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.10 0.76 0.76 0.76 0.76

U L 40.4 0.0 0.0 0.0 0.0

K (m/sec) 1.2E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+642.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/03/2009 11:31 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

1.2E-05

OBSERVATIONS:
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 6.20 TO 7.20 m.

LOCATION: DATE: START: 9:25 FINISH:

PROJECT Nº : Minutes: 15
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 7.78 m

d = TOP OF TEST INTERVAL 6.20 m

L = BOTTOM OF TEST INTERVAL 7.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 7.78 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 0.34 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 8.6

1 11.2 2.60

2 14.2 3.00

3 16.6 2.40

4 19.0 2.40

5 21.4 2.40

6 23.5 2.10

7 25.7 2.20

8 27.8 2.10

9 29.8 2.00 K (m/s) = 

10 31.8 2.00 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 23.20 0.00 0.00 0.00 0.00

Qavg ( l/min ) 2.32 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.10 0.76 0.76 0.76 0.76

U L 21.0 0.0 0.0 0.0 0.0

K (m/sec) 6.2E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+684.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 18/03/2009 9:40 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

6.2E-06

OBSERVATIONS:
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 7.01 TO 8.01 m.

LOCATION: DATE: START: 3:00 FINISH:

PROJECT Nº : Minutes: 10
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.08 m

a = STICK-UP m

ha = WATER TABLE DEPTH m

h = HYDRAULIC PRESSURE HEAD 8.59 m

d = TOP OF TEST INTERVAL 7.01 m

L = BOTTOM OF TEST INTERVAL 8.01 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 8.59 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

1/3PM  = 1.10 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 5.3

1 6.1 0.80

2 6.4 0.30

3 6.7 0.30

4 6.9 0.20

5

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 1.60 0.00 0.00 0.00 0.00

Qavg ( l/min ) 0.40 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.94 0.84 0.84 0.84 0.84

U L 2.1 0.0 0.0 0.0 0.0

K (m/sec) 6.0E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONFIRMATION

Limited

HOLE Nº 60+780.5 TEST Nº 1 North. COORD:

East Dike Grouting East. COORD:

Meadowbank 17/03/2009 3:10 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

1.634E-4 x Q (Lpm) x 1m

6.0E-07

OBSERVATIONS:

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 
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)

PEF (bars)

GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 6.40 TO 7.40 m.

LOCATION: DATE: START: 14:15 FINISH:

PROJECT Nº : Minutes: 0:12
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 6.40 m

L = BOTTOM OF TEST INTERVAL 7.40 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.15 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 33.0

1 54.3 21.30

2 76.3 22.00

3 92.6 16.30

4 113.8 21.20

5 130.9 17.10

6 147.9 17.00

7 165.1 17.20

8 182.2 17.10

9 199.0 16.80 K (m/s) = 

10 215.7 16.70 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 182.70 0.00 0.00 0.00 0.00

Qavg ( l/min ) 18.27 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.46 0.31 0.31 0.31 0.31

U L 124.8 0.0 0.0 0.0 0.0

K (m/sec) 3.7E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+126.5 TEST Nº 1 North. COORD:

3.7E-05

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 05/03/2009 14:27 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

OBSERVATIONS:

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2

0.0 

20.0 

40.0 

60.0 
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120.0 

140.0 
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 6.30 7.30 m.

LOCATION: DATE: START: 14:38 FINISH:

PROJECT Nº : Minutes: 0:12
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 6.30 m

L = BOTTOM OF TEST INTERVAL 7.30 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.15 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 24.4

1 50.5 26.10

2 75.0 24.50

3 95.7 20.70

4 115.1 19.40

5 133.4 18.30

6 151.0 17.60

7 168.5 17.50

8 185.7 17.20

9 202.4 16.70 K (m/s) = 

10 219.3 16.90 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 194.90 0.00 0.00 0.00 0.00

Qavg ( l/min ) 19.49 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.46 0.31 0.31 0.31 0.31

U L 133.4 0.0 0.0 0.0 0.0

K (m/sec) 3.9E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

OBSERVATIONS:

07-1413-0074 / 2200 / **** GROUND LEVEL:
INTERVAL LITHOLOGY :

3.9E-05

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 05/03/2009 14:50 INCLINATION: 90

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+138.5 TEST Nº 1 North. COORD:

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2

0.0 

20.0 

40.0 

60.0 

80.0 

100.0 

120.0 

140.0 

160.0 

0.0 5.0 10.0 15.0 20.0 25.0 

Q
A

V
G
(L

p
m

)

PEF (bars)

GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 8.00 9.00 m.

LOCATION: DATE: START: 3:37 FINISH:

PROJECT Nº : Minutes: 0:07
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 8.00 m

L = BOTTOM OF TEST INTERVAL 9.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.04 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 1.5

1 1.6 0.10

2 1.7 0.10

3 1.8 0.10

4 1.9 0.10

5 1.9 0.00

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 0.40 0.00 0.00 0.00 0.00

Qavg ( l/min ) 0.08 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.35 0.31 0.31 0.31 0.31

U L 0.6 0.0 0.0 0.0 0.0

K (m/sec) 1.7E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+150.5 TEST Nº 1 North. COORD:

1.7E-07

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 06/03/2009 3:44 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

OBSERVATIONS:

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump

FLOWMETER

MANOMETER

h a

hm

l/2

0.0 
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0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 
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Golder Associates

PROJECT : TEST DEPTH : 8.20 9.20 m.

LOCATION: DATE: START: 8:40 FINISH:

PROJECT Nº : Minutes: 0:13
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 8.20 m

L = BOTTOM OF TEST INTERVAL 9.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.04 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 8.4

1 8.7 0.30

2 9.0 0.30

3 9.3 0.30

4 9.8 0.50

5 10.2 0.40

6 10.6 0.40

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 2.20 0.00 0.00 0.00 0.00

Qavg ( l/min ) 0.37 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.35 0.31 0.31 0.31 0.31

U L 2.7 0.0 0.0 0.0 0.0

K (m/sec) 7.9E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+168.5 TEST Nº 1 North. COORD:

7.9E-07

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 07/03/2009 8:53 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

OBSERVATIONS:

ha

Long. Min.

1.00 m
Pressure
Gauge

Pump
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MANOMETER

h a

hm

l/2
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 8.00 9.00 m.

LOCATION: DATE: START: 3:37 FINISH:

PROJECT Nº : Minutes: 0:07
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 8.00 m

L = BOTTOM OF TEST INTERVAL 9.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.04 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 19.3

1 46.8 27.50

2 82.4 35.60

3 115.2 32.80

4

5

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 95.90 0.00 0.00 0.00 0.00

Qavg ( l/min ) 31.97 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.35 0.31 0.31 0.31 0.31

U L 236.4 0.0 0.0 0.0 0.0

K (m/sec) 6.9E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

OBSERVATIONS:

07-1413-0074 / 2200 / **** GROUND LEVEL:
INTERVAL LITHOLOGY :

6.9E-05

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 07/03/2009 3:44 INCLINATION: 90

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+180.5 TEST Nº 1 North. COORD:

ha
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1.00 m
Pressure
Gauge
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 7.70 8.70 m.

LOCATION: DATE: START: 19:41 FINISH:

PROJECT Nº : Minutes: 0:09
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 7.70 m

L = BOTTOM OF TEST INTERVAL 8.70 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.02 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 7.9

1 13.5 5.60

2 18.5 5.00

3 23.1 4.60

4 27.9 4.80

5 32.8 4.90

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 24.90 0.00 0.00 0.00 0.00

Qavg ( l/min ) 4.98 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.33 0.31 0.31 0.31 0.31

U L 37.5 0.0 0.0 0.0 0.0

K (m/sec) 1.1E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+195.5 TEST Nº 1 North. COORD:

1.1E-05

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 07/03/2009 19:50 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

OBSERVATIONS:
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GRAPHIC REPRESENTATION



Golder Associates

PROJECT : TEST DEPTH : 7.00 8.00 m.

LOCATION: DATE: START: 5:35 FINISH:

PROJECT Nº : Minutes: 0:08
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 7.00 m

L = BOTTOM OF TEST INTERVAL 8.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.02 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 27.3

1 44.5 17.20

2 62.5 18.00

3 78.4 15.90

4 96.9 18.50

5 115.9 19.00

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 88.60 0.00 0.00 0.00 0.00

Qavg ( l/min ) 17.72 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.33 0.31 0.31 0.31 0.31

U L 133.3 0.0 0.0 0.0 0.0

K (m/sec) 3.9E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

OBSERVATIONS:

07-1413-0074 / 2200 / **** GROUND LEVEL:
INTERVAL LITHOLOGY :

3.9E-05

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 07/03/2009 5:43 INCLINATION: 90

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+207.5 TEST Nº 1 North. COORD:
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Golder Associates

PROJECT : TEST DEPTH : 4.20 TO 5.20 m.

LOCATION: DATE: START: 13:35 FINISH:

PROJECT Nº : Minutes: 0:12
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 4.20 m

L = BOTTOM OF TEST INTERVAL 5.20 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.10 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 7.5

1 8.5 1.00

2 8.6 0.10

3 8.8 0.20

4 8.9 0.10

5 9.0 0.10

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 1.50 0.00 0.00 0.00 0.00

Qavg ( l/min ) 0.30 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.41 0.31 0.31 0.31 0.31

U L 2.1 0.0 0.0 0.0 0.0

K (m/sec) 6.2E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+342.5 TEST Nº 1 North. COORD:

6.2E-07

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 08/03/2009 13:47 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :
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Golder Associates

PROJECT : TEST DEPTH : 5.70 6.70 m.

LOCATION: DATE: START: 19:05 FINISH:

PROJECT Nº : Minutes: 0:07
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 5.70 m

L = BOTTOM OF TEST INTERVAL 6.70 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.04 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 22.4

1 29.8 7.40

2 35.9 6.10

3 42.3 6.40

4 48.3 6.00

5 54.2 5.90

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 31.80 0.00 0.00 0.00 0.00

Qavg ( l/min ) 6.36 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.35 0.31 0.31 0.31 0.31

U L 47.2 0.0 0.0 0.0 0.0

K (m/sec) 1.4E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+357.5 TEST Nº 1 North. COORD:

1.4E-05

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 08/03/2009 19:12 INCLINATION: 90
07-1413-0074 / 2200 / **** GROUND LEVEL:

INTERVAL LITHOLOGY :

OBSERVATIONS:
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Golder Associates

PROJECT : TEST DEPTH : 6.00 7.00 m.

LOCATION: DATE: START: 4:13 FINISH:

PROJECT Nº : Minutes: 0:09
 (m.s.n.m.)

hm = HEIGHT OF MANOMETER 1.15 m

a = STICK-UP m

ha = WATER TABLE DEPTH 2.00 m

h = HYDRAULIC PRESSURE HEAD 3.15 m

d = TOP OF TEST INTERVAL 6.00 m

L = BOTTOM OF TEST INTERVAL 7.00 m

 = INCLINATION wrt/ HORIZONTAL 90 °

h' = h CORRECTED  =   sin  x  h 3.15 m

l = LENGTH OF TEST INTERVAL 1.00 m

             Ø = HOLE DIAMETER 8.89 cm

  d h PM = MANOMETRIC PRESSURE

      L PEF = EFFECTIVE PRESSURE - MIDDLE OF THE TEST INTERVAL

              ha p = CALCULATED HEAD LOSS

Q = CUMULATIVE VOLUME OF WATER - TAKEN EACH MINUTE DURING THE TEST

Qt = TOTAL WATER VOLUME - CUMULATIVE AT THE END OF THE TEST

   l q = AVERAGE FLOW - LITRES PER MINUTE

Pent = PENETRABILITY - LITRES PER MINUTE PER METRE STAGE LENGTH

uL = LUGEON UNIT ( Q x 10 / PEF )

                 Ø

Bars Bars Bars Bars Bars

PM  = 1.03 2/3PM  = PM  = 2/3PM  = 1/3PM  =
TIMES

MINUTES

Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min) Q (L) q (L/min)

0 16.4

1 21.2 4.80

2 30.7 9.50

3 35.5 4.80

4 36.3 0.80

5 37.7 1.40

6

7

8

9 K (m/s) = 

10 2π  x Ø(cm) x PEF (bar) x l (m)

q t ( l ) 21.30 0.00 0.00 0.00 0.00

Qavg ( l/min ) 4.26 0.00 0.00 0.00 0.00 where: 1.634E-4 = 1000cm3 x min x bar x m
p ( bar )    60sec x L x 1019.7162 cmH2O x 100cm

PEF ( bar ) 1.34 0.31 0.31 0.31 0.31

U L 31.9 0.0 0.0 0.0 0.0

K (m/sec) 9.3E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00   K  (PERMEABILITY) : m/s

1 2 3 4 5

PEF = PM - p + h / 10.197

VTR GRB
Analysis Check

OBSERVATIONS:

07-1413-0074 / 2200 / **** GROUND LEVEL:
INTERVAL LITHOLOGY :

9.3E-06

1.634E-4 x Q (Lpm) x 1m

East Dike Grouting East. COORD:

Meadowbank 08/03/2009 4:22 INCLINATION: 90

WATER PRESSURE TEST
CONTACT - PRIOR TO INJECTION

Limited

HOLE Nº 60+372.5 TEST Nº 1 North. COORD:
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PRIMARY: STAGE 1 SECONDARY: STAGE 1
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AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

NOTES:
1)  Closure criteria for Stages 1 and 2: 

Penetrability  ≤  0.1 L/min/m/bar @ Pmax

2)  Closure criteria for Stages 3, 4 and 5:
PFinal ≥ 0.8 Pmax

Closed
Grout Take (L / m)

Closed
Grout Take (L / m)

PROJECT No.

DESIGN

CADD
CHECK

REVIEW

PHASE / TASK No. 

REV.SCALE NTS

EAST DIKE - STAGE 1

FIGURE  E6-1

NTS21MAY09GRB

07-1413-0074

21MAY09RCHU

R
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V
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N
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TE
:  

 2
1

3)  Two Stage 1’s had takes of < 200 L/m but were injected in
combination with Stages 2 and 3 due to rods lost down hole.  
For the purposes of this comparison, these stages were 
considered to be NOT CLOSED and have been included in the 
count of not closed > 200 L/m stages. 21MAY09GRB



PRIMARY: STAGE 2 SECONDARY: STAGE 2
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AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

NOTES:
1)  Closure criteria for Stages 1 and 2: 

Penetrability  ≤  0.1 L/min/m/bar @ Pmax

2)  Closure criteria for Stages 3, 4 and 5:
PFinal ≥ 0.8 Pmax

3)  Two secondary and two tertiary Stage 2’s had takes of < 200

PROJECT No.

DESIGN

CADD
CHECK

REVIEW

PHASE / TASK No. 

REV.SCALE NTS

EAST DIKE - STAGE 2

NTS21MAY09GRB
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1

FIGURE  E6-2

L/m but during injection, grout by-passed the upper packer. 
In addition, three primary Stage 2’s had takes of < 200 L/m but 
were grouted in combination with Stages 1 and 2 due either to 
rods lost down hole or ice build up.  For the purposes of this 
comparison, all of these stages were considered to be NOT 
CLOSED and have been included in the count of not closed 
> 200 L/m stages.

21MAY09GRB



PRIMARY: STAGE 3 SECONDARY: STAGE 3
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AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

Grout Take (L / m) Grout Take (L / m)

NOTES:
1)  Closure criteria for Stages 1 and 2: 

Penetrability  ≤  0.1 L/min/m/bar @ Pmax

2)  Closure criteria for Stages 3, 4 and 5:
PFinal ≥ 0.8 Pmax

3) One secondary Stage 3, which had a take of < 200 L/m, 
i t d ith dj t t h l d i i j ti I

PROJECT No.

DESIGN
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REVIEW

PHASE / TASK No. 

REV.SCALE NTS
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FIGURE  E6-3

communicated with an adjacent grout hole during injection.  In 
addition, three primary Stage 3’s had takes of < 200 L/m but 
were grouted in combination with Stages 1 and 2 due either to 
lost rods down hole or ice build up.  For the purposes of this 
comparison, all of these stages were considered to be NOT 
CLOSED and have been included in the count of not closed 
> 200 L/m stages with a pressure of > 0.2 bar.
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PRIMARY: STAGE 4 SECONDARY: STAGE 4
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TERTIARY: STAGE 4
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APPENDIX F  
Instrumentation  
-Vibrating Wire Pressure Transducer Calibration Record Sheets 
-Vibrating Wire Pressure Transducer Plots - August 2009 
-Thermistor Data Plots - April to August 2009 
-Inclinometer Cumulative and Incremental Displacement Plots – 
June to July 2009 
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FIGURE F-7

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074
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Section Along Centerline

Main Instrument - Cross Sections 150-C 190-P2-C 200-C 240-C 400-C

450-C 490-P2-C 550-C 600-C 650-C 700-P2-C

750-C 460-C 470-C 480-C 500-C 510-C

SOUTH CHANNEL NORTH CHANNEL NORTH SHALLOW

Lakebed Surface

Base Sb Wall
(sounding)

2PL 133.1 m.

Note: Data provided by Agnico-Eagle Mines Limited.
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FIGURE F-8

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074
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190-P2-C
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Section Along Centerline

Main Instrument - Cross Sections 150-C 190-P2-C 200-C 240-C 400-C

450-C 490-P2-C 550-C 600-C 650-C 700-P2-C

750-C 460-C 470-C 480-C 500-C 510-C

SOUTH CHANNEL NORTH CHANNEL NORTH SHALLOW

Lakebed Surface

Base Sb Wall
(sounding)

2PL 133.1 m.

Note: Data provided by Agnico-Eagle Mines Limited.
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FIGURE F-9

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074

17/04/2009 0:00 18/04/2009 0:00 19/04/2009 0:00
20/04/2009 0:00 21/04/2009 0:00 22/04/2009 0:00
23/04/2009 0:00 24/04/2009 0:00 25/04/2009 0:00
26/04/2009 0:00 27/04/2009 0:00 28/04/2009 0:00
29/04/2009 0:00 30/04/2009 0:00 01/05/2009 0:00
02/05/2009 0:00 03/05/2009 0:00 04/05/2009 0:00
05/05/2009 0:00 06/05/2009 0:00 07/05/2009 0:00
08/05/2009 0:00 09/05/2009 0:00 10/05/2009 0:00
11/05/2009 0:00 12/05/2009 0:00 13/05/2009 0:00
14/05/2009 0:00 15/05/2009 0:00 16/05/2009 0:00
17/05/2009 0:00 18/05/2009 0:00 19/05/2009 0:00
20/05/2009 0:00 21/05/2009 0:00 22/05/2009 0:00
23/05/2009 0:00 24/05/2009 0:00 25/05/2009 0:00
26/05/2009 0:00 27/05/2009 0:00 28/05/2009 0:00
29/05/2009 0:00 30/05/2009 0:00 31/05/2009 0:00
01/06/2009 0:00 02/06/2009 0:00 03/06/2009 0:00
04/06/2009 0:00 05/06/2009 0:00 06/06/2009 0:00
07/06/2009 0:00 08/06/2009 0:00 09/06/2009 0:00
10/06/2009 0:00 11/06/2009 0:00 12/06/2009 0:00
13/06/2009 0:00 14/06/2009 0:00 15/06/2009 0:00
16/06/2009 0:00 17/06/2009 0:00 18/06/2009 0:00
19/06/2009 0:00 20/06/2009 0:00 21/06/2009 0:00
23/06/2009 0:00 24/06/2009 0:00 25/06/2009 0:00
26/06/2009 0:00 27/06/2009 0:00 28/06/2009 0:00
29/06/2009 0:00 30/06/2009 0:00 01/07/2009 0:00
02/07/2009 0:00 03/07/2009 0:00 04/07/2009 0:00
05/07/2009 0:00 06/07/2009 0:00 07/07/2009 0:00
08/07/2009 0:00 09/07/2009 0:00 10/07/2009 0:00
11/07/2009 0:00 12/07/2009 0:00 13/07/2009 0:00
14/07/2009 0:00 15/07/2009 0:00 16/07/2009 0:00
17/07/2009 0:00 18/07/2009 0:00 19/07/2009 0:00
20/07/2009 0:00 21/07/2009 0:00 22/07/2009 0:00
23/07/2009 0:00 24/07/2009 0:00 25/07/2009 0:00
26/07/2009 0:00 27/07/2009 0:00 28/07/2009 0:00
29/07/2009 0:00 30/07/2009 0:00 31/07/2009 0:00
01/08/2009 0:00 02/08/2009 0:00 03/08/2009 0:00
04/08/2009 0:00 05/08/2009 0:00 06/08/2009 0:00
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Note: Data provided by Agnico-Eagle Mines Limited.
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THERMISTOR DATA – TH185

FIGURE F-10

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074

17/04/2009 0:00 18/04/2009 0:00 19/04/2009 0:00
20/04/2009 0:00 21/04/2009 0:00 22/04/2009 0:00
23/04/2009 0:00 24/04/2009 0:00 25/04/2009 0:00
26/04/2009 0:00 27/04/2009 0:00 28/04/2009 0:00
29/04/2009 0:00 30/04/2009 0:00 01/05/2009 0:00
02/05/2009 0:00 03/05/2009 0:00 04/05/2009 0:00
05/05/2009 0:00 06/05/2009 0:00 07/05/2009 0:00
08/05/2009 0:00 09/05/2009 0:00 10/05/2009 0:00
11/05/2009 0:00 12/05/2009 0:00 13/05/2009 0:00
14/05/2009 0:00 15/05/2009 0:00 16/05/2009 0:00
17/05/2009 0:00 18/05/2009 0:00 19/05/2009 0:00
20/05/2009 0:00 21/05/2009 0:00 22/05/2009 0:00
23/05/2009 0:00 24/05/2009 0:00 25/05/2009 0:00
26/05/2009 0:00 27/05/2009 0:00 28/05/2009 0:00
29/05/2009 0:00 30/05/2009 0:00 31/05/2009 0:00
01/06/2009 0:00 02/06/2009 0:00 03/06/2009 0:00
04/06/2009 0:00 05/06/2009 0:00 06/06/2009 0:00
07/06/2009 0:00 08/06/2009 0:00 09/06/2009 0:00
10/06/2009 0:00 11/06/2009 0:00 12/06/2009 0:00
13/06/2009 0:00 14/06/2009 0:00 15/06/2009 0:00
16/06/2009 0:00 17/06/2009 0:00 18/06/2009 0:00
19/06/2009 0:00 20/06/2009 0:00 21/06/2009 0:00
22/06/2009 0:00 23/06/2009 0:00 24/06/2009 0:00
25/06/2009 0:00 26/06/2009 0:00 27/06/2009 0:00
28/06/2009 0:00 29/06/2009 0:00 30/06/2009 0:00
01/07/2009 0:00 02/07/2009 0:00 03/07/2009 0:00
04/07/2009 0:00 05/07/2009 0:00 06/07/2009 0:00
07/07/2009 0:00 08/07/2009 0:00 09/07/2009 0:00
10/07/2009 0:00 11/07/2009 0:00 12/07/2009 0:00
13/07/2009 0:00 14/07/2009 0:00 15/07/2009 0:00
16/07/2009 0:00 17/07/2009 0:00 18/07/2009 0:00
19/07/2009 0:00 20/07/2009 0:00 21/07/2009 0:00
22/07/2009 0:00 23/07/2009 0:00 24/07/2009 0:00
25/07/2009 0:00 26/07/2009 0:00 27/07/2009 0:00
28/07/2009 0:00 29/07/2009 0:00 30/07/2009 0:00
31/07/2009 0:00 01/08/2009 0:00 02/08/2009 0:00
03/08/2009 0:00 04/08/2009 0:00 05/08/2009 0:00
06/08/2009 0:00 #N/A #N/A
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Note: Data provided by Agnico-Eagle Mines Limited.
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THERMISTOR DATA – TH485

FIGURE F-11

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074

17/04/2009 0:00 18/04/2009 0:00 19/04/2009 0:00
20/04/2009 0:00 21/04/2009 0:00 22/04/2009 0:00
23/04/2009 0:00 24/04/2009 0:00 25/04/2009 0:00
26/04/2009 0:00 27/04/2009 0:00 28/04/2009 0:00
29/04/2009 0:00 30/04/2009 0:00 01/05/2009 0:00
02/05/2009 0:00 03/05/2009 0:00 04/05/2009 0:00
05/05/2009 0:00 06/05/2009 0:00 07/05/2009 0:00
08/05/2009 0:00 09/05/2009 0:00 10/05/2009 0:00
11/05/2009 0:00 12/05/2009 0:00 13/05/2009 0:00
14/05/2009 0:00 15/05/2009 0:00 16/05/2009 0:00
17/05/2009 0:00 18/05/2009 0:00 19/05/2009 0:00
20/05/2009 0:00 21/05/2009 0:00 22/05/2009 0:00
23/05/2009 0:00 24/05/2009 0:00 25/05/2009 0:00
26/05/2009 0:00 27/05/2009 0:00 28/05/2009 0:00
29/05/2009 0:00 30/05/2009 0:00 31/05/2009 0:00
01/06/2009 0:00 02/06/2009 0:00 03/06/2009 0:00
04/06/2009 0:00 05/06/2009 0:00 06/06/2009 0:00
07/06/2009 0:00 08/06/2009 0:00 09/06/2009 0:00
10/06/2009 0:00 11/06/2009 0:00 12/06/2009 0:00
13/06/2009 0:00 14/06/2009 0:00 15/06/2009 0:00
16/06/2009 0:00 17/06/2009 0:00 18/06/2009 0:00
19/06/2009 0:00 20/06/2009 0:00 21/06/2009 0:00
22/06/2009 0:00 23/06/2009 0:00 24/06/2009 0:00
25/06/2009 0:00 26/06/2009 0:00 27/06/2009 0:00
28/06/2009 0:00 29/06/2009 0:00 30/06/2009 0:00
01/07/2009 0:00 02/07/2009 0:00 03/07/2009 0:00
04/07/2009 0:00 05/07/2009 0:00 06/07/2009 0:00
07/07/2009 0:00 08/07/2009 0:00 09/07/2009 0:00
10/07/2009 0:00 11/07/2009 0:00 12/07/2009 0:00
13/07/2009 0:00 14/07/2009 0:00 15/07/2009 0:00
16/07/2009 0:00 17/07/2009 0:00 18/07/2009 0:00
19/07/2009 0:00 20/07/2009 0:00 21/07/2009 0:00
22/07/2009 0:00 23/07/2009 0:00 24/07/2009 0:00
25/07/2009 0:00 26/07/2009 0:00 27/07/2009 0:00
28/07/2009 0:00 29/07/2009 0:00 30/07/2009 0:00
31/07/2009 0:00 01/08/2009 0:00 02/08/2009 0:00
03/08/2009 0:00 04/08/2009 0:00 05/08/2009 0:00
06/08/2009 0:00 #N/A #N/A
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Note: Data provided by Agnico-Eagle Mines Limited.
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THERMISTOR DATA – TH695

FIGURE F-12

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074

17/04/2009 0:00 18/04/2009 0:00 19/04/2009 0:00
20/04/2009 0:00 21/04/2009 0:00 22/04/2009 0:00
23/04/2009 0:00 24/04/2009 0:00 25/04/2009 0:00
26/04/2009 0:00 27/04/2009 0:00 28/04/2009 0:00
29/04/2009 0:00 30/04/2009 0:00 01/05/2009 0:00
02/05/2009 0:00 03/05/2009 0:00 04/05/2009 0:00
05/05/2009 0:00 06/05/2009 0:00 07/05/2009 0:00
08/05/2009 0:00 09/05/2009 0:00 10/05/2009 0:00
11/05/2009 0:00 12/05/2009 0:00 13/05/2009 0:00
14/05/2009 0:00 15/05/2009 0:00 16/05/2009 0:00
17/05/2009 0:00 18/05/2009 0:00 19/05/2009 0:00
20/05/2009 0:00 21/05/2009 0:00 22/05/2009 0:00
23/05/2009 0:00 24/05/2009 0:00 25/05/2009 0:00
26/05/2009 0:00 27/05/2009 0:00 28/05/2009 0:00
29/05/2009 0:00 30/05/2009 0:00 31/05/2009 0:00
01/06/2009 0:00 02/06/2009 0:00 03/06/2009 0:00
04/06/2009 0:00 05/06/2009 0:00 06/06/2009 0:00
07/06/2009 0:00 08/06/2009 0:00 09/06/2009 0:00
10/06/2009 0:00 11/06/2009 0:00 12/06/2009 0:00
13/06/2009 0:00 14/06/2009 0:00 15/06/2009 0:00
16/06/2009 0:00 17/06/2009 0:00 18/06/2009 0:00
19/06/2009 0:00 20/06/2009 0:00 21/06/2009 0:00
22/06/2009 0:00 23/06/2009 0:00 24/06/2009 0:00
25/06/2009 0:00 26/06/2009 0:00 27/06/2009 0:00
28/06/2009 0:00 29/06/2009 0:00 30/06/2009 0:00
01/07/2009 0:00 02/07/2009 0:00 03/07/2009 0:00
04/07/2009 0:00 05/07/2009 0:00 06/07/2009 0:00
07/07/2009 0:00 08/07/2009 0:00 09/07/2009 0:00
10/07/2009 0:00 11/07/2009 0:00 12/07/2009 0:00
13/07/2009 0:00 14/07/2009 0:00 15/07/2009 0:00
16/07/2009 0:00 17/07/2009 0:00 18/07/2009 0:00
19/07/2009 0:00 20/07/2009 0:00 21/07/2009 0:00
22/07/2009 0:00 23/07/2009 0:00 24/07/2009 0:00
25/07/2009 0:00 26/07/2009 0:00 27/07/2009 0:00
28/07/2009 0:00 29/07/2009 0:00 30/07/2009 0:00
31/07/2009 0:00 01/08/2009 0:00 02/08/2009 0:00
03/08/2009 0:00 04/08/2009 0:00 05/08/2009 0:00
06/08/2009 0:00 #N/A #N/A
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Note: Data provided by Agnico-Eagle Mines Limited.
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FIGURE F-13

AGNICO-EAGLE MINES LIMITED
MEADOWBANK GOLD PROJECT

NUNAVUT

PROJECT No.

DESIGN

CADD

CHECK

REVIEW

FILE No. ----

REV.SCALE

TITLE

PROJECT

10AUG09

10AUG09

BEW

JFC

--

07-1413-0074

03/05/2009 0:00 04/05/2009 0:00 05/05/2009 0:00
06/05/2009 0:00 07/05/2009 0:00 08/05/2009 0:00
09/05/2009 0:00 10/05/2009 0:00 11/05/2009 0:00
12/05/2009 0:00 13/05/2009 0:00 14/05/2009 0:00
15/05/2009 0:00 16/05/2009 0:00 17/05/2009 0:00
18/05/2009 0:00 19/05/2009 0:00 20/05/2009 0:00
21/05/2009 0:00 22/05/2009 0:00 23/05/2009 0:00
24/05/2009 0:00 25/05/2009 0:00 26/05/2009 0:00
27/05/2009 0:00 28/05/2009 0:00 29/05/2009 0:00
30/05/2009 0:00 31/05/2009 0:00 01/06/2009 0:00
02/06/2009 0:00 03/06/2009 0:00 04/06/2009 0:00
05/06/2009 0:00 06/06/2009 0:00 07/06/2009 0:00
08/06/2009 0:00 09/06/2009 0:00 10/06/2009 0:00
11/06/2009 0:00 12/06/2009 0:00 13/06/2009 0:00
14/06/2009 0:00 15/06/2009 0:00 16/06/2009 0:00
17/06/2009 0:00 18/06/2009 0:00 19/06/2009 0:00
20/06/2009 0:00 21/06/2009 0:00 22/06/2009 0:00
23/06/2009 0:00 24/06/2009 0:00 25/06/2009 0:00
26/06/2009 0:00 27/06/2009 0:00 28/06/2009 0:00
29/06/2009 0:00 30/06/2009 0:00 01/07/2009 0:00
02/07/2009 0:00 03/07/2009 0:00 04/07/2009 0:00
05/07/2009 0:00 06/07/2009 0:00 07/07/2009 0:00
08/07/2009 0:00 09/07/2009 0:00 10/07/2009 0:00
11/07/2009 0:00 12/07/2009 0:00 13/07/2009 0:00
14/07/2009 0:00 15/07/2009 0:00 16/07/2009 0:00
17/07/2009 0:00 18/07/2009 0:00 19/07/2009 0:00
20/07/2009 0:00 21/07/2009 0:00 22/07/2009 0:00
23/07/2009 0:00 24/07/2009 0:00 25/07/2009 0:00
26/07/2009 0:00 27/07/2009 0:00 28/07/2009 0:00
29/07/2009 0:00 30/07/2009 0:00 31/07/2009 0:00
01/08/2009 0:00 02/08/2009 0:00 03/08/2009 0:00
04/08/2009 0:00 05/08/2009 0:00 06/08/2009 0:00

Note: Data provided by Agnico-Eagle Mines Limited.
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RST Instruments Ltd. Inclinalysis v.2.30CUMULATIVE DISPLACEMENT
 

Borehole : ED-IN-195
Project : Meadowbank, Nunavut
Location : East Dike, ST. 60+194.69m O/S 0.05m
Northing : 7213857.341 mN
Easting : 639366.570 mE
Collar : 0.7m

Spiral Correction : N/A
Collar Elevation : 137.6 meters
Borehole Total Depth : 13.5 meters
North Groove Azimuth : 
Base Reading : 2009 Jun 07 12:11
Axis A Azimuth : 0.0 degrees
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Borehole : ED-IN-195
Project : Meadowbank, Nunavut
Location : East Dike, ST. 60+194.69m O/S 0.05m
Northing : 7213857.341 mN
Easting : 639366.570 mE
Collar : 0.7m

Spiral Correction : N/A
Collar Elevation : 137.6 meters
Borehole Total Depth : 13.5 meters
North Groove Azimuth : 
Base Reading : 2009 Jun 07 12:11
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RST Instruments Ltd. Inclinalysis v.2.30CUMULATIVE DISPLACEMENT
 

Borehole : ED-IN-495
Project : Meadowbank, Nunavut
Location : East Dike, ST. 60+194.69m O/S 0.05m
Northing : 7213857.341 mN
Easting : 639366.570 mE
Collar : 0.7m

Spiral Correction : N/A
Collar Elevation : 137.6 meters
Borehole Total Depth : 13.0 meters
North Groove Azimuth : 
Base Reading : 2009 Jun 08 11:21
Axis A Azimuth : 0.0 degrees
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Borehole : ED-IN-495
Project : Meadowbank, Nunavut
Location : East Dike, ST. 60+194.69m O/S 0.05m
Northing : 7213857.341 mN
Easting : 639366.570 mE
Collar : 0.7m

Spiral Correction : N/A
Collar Elevation : 137.6 meters
Borehole Total Depth : 13.0 meters
North Groove Azimuth : 
Base Reading : 2009 Jun 08 11:21
Axis A Azimuth : 0.0 degrees
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RST Instruments Ltd. Inclinalysis v.2.30CUMULATIVE DISPLACEMENT
 

Borehole : ED-IN-705
Project : Meadowbank, Nunavut
Location : East Dike, ST. 60+704.83m O/S 0.09m
Northing : 7214359.571 mN
Easting : 639351.450 mE
Collar : 0.8m

Spiral Correction : N/A
Collar Elevation : 137.6 meters
Borehole Total Depth : 11.5 meters
North Groove Azimuth : 
Base Reading : 2009 Jun 23 11:13
Axis A Azimuth : 0.0 degrees
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Borehole : ED-IN-705
Project : Meadowbank, Nunavut
Location : East Dike, ST. 60+704.83m O/S 0.09m
Northing : 7214359.571 mN
Easting : 639351.450 mE
Collar : 0.8m

Spiral Correction : N/A
Collar Elevation : 137.6 meters
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North Groove Azimuth : 
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