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Mr. Richard Sutcliffe 
President & CEO 
URSA Major Minerals Incorporated 
8 King Street East, Suite No. 1300 
Toronto, ON M5C lB5 

Dear Mr. Sutcliffe: 

Knight Piesold Ltd. 
Box 10 - 34 Commerce Crescent 
North Bay, Ontario 
Canada PI B 8G8 

Teleplwne: (705) 476-2165 
Facsimile: (705) 474-8095 
E-mail: f1onllbay@knighlpiesold.com 

Re: Geotechnical Drilling and MonHoring Well Installation Summary for the Shakespeare Project 

A geotechnical drilling and monitoring well installation program was completed by Knight Ph~sold at the 
URSA Major Mineral Incorporated Shakespeare Project from March 12 to April 1, 200S; June 27 to 
July 12, 200S; and August 14 to September 7,2005. The program included the drilling and installation of 
a series of monitoring wells around the proposed east and west open pits, proposed process plant site, 
and proposed ARD (acid rock drainage) and non-ARD waste dumps. 111 addition, a number of 
geotechnical investigation drillholes were advanced to support work being completed by 
Golder Associates (Golder). 

The drilling was completed by Downing Drilling of Hawkesbury, Ontario, using a Longyear LF-70 shack 
mounted rotary drill rig which was moved around the site by a Caterpillar 667 skidder. A wash boring 
method was used to advance the drillholes using core barrels. Standard penetration testing (SPT) with a 
splitspoon sampler was used to obtain overburden soil samples, while a diamond core bit was used to 
obtain bedrock core. Shelby tube samples were obtained in the silty clay at geotechnical drillholes GT-3 
and GT-4. 

The site investigation program is summarized below. 

Field Program 

A total of twenty-two (22) drillholes were advanced at the Shakespeare property in the vicinity of the 
proposed mine site. A total of seventeen (17) monitoring wells were installed, four (4) geotechnical 
investigation drillholes were completed, and one exploration drillhole was advanced. 

Between March 12 and April 1, 2005, the exploratory drillhole (U-03-66) and six monitoring wells 
(MW-05-01 to MW-OS-06) were installed. Between June 27 and July 12, 2005, two Aieotechnical 
investigation drillholes (GT-1A and GT-2A) and three monitoring wells (MW-05-07 to MW-OS-09) were 
installed. Between August 14 and September 7, 2005. two geotechnical investigation drillholes (GT-3 
and GT-4) and eight monitoring wells (MW-OS-10 to MW-05-17) were installed. Logs for the 22 drillholes 
are attached. Figure 1 shows the location of the drillholes. 

Exploration and Geotechnical Investigation Drillholes 

Drillhole U-03-66 was advanced in order to provide a bedrock core sample in the vicinity of the proposed 
bulk sample location, as part of the advanced exploration stage of the project. The geotechnical 
investigation drillholes GT-1A, GT-2A, GT-3 and GT-4 were advanced in the vicinity of the proposed ARD 
and non-ARD waste dumps to assess the feasibility of using these locations as waste disposal sites for 
waste rock and tailings. Knight Piesold supervised the drilling and soil sample collection at these 
drillholes, and soil samples were submitted to Golder shortly after drilling was completed. In addition, 
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three Shelby tube samples of soft clay were obtained from GT-3 (2.74 m to 3.35 m and 3.04 m to 3.66 m), 
and GT-4 (3.04 m to 3.66 m) and submitted to Golder for geotechnic§ll testing. I-

Details of the exploratory and geotechnical investigation drillholes are provided below and summarized on 
Table 1. 

Drillhole U-03-66 

U-03-66 (WMS-12) was advanced at the juncture of the proposed east and west pit mineral deposits, in 
the vicinity of the proposed bulk sample. U-03-66 was advanced to a total depth of 21 m ending in 
bedrock. There was approximately 1.2 m of overburden consisting of cobbles (some gravel, trace coarse 
sand). 

Drillhole GT -1 A 

GT-1A was advanced south of the west pit limit near the west end of the proposed ARD waste dump. 
GT-1A was advanced to a total depth of 4.1 m ending in bedrock. There was approximately 1.09 m of 
overburden consisting of 0.15 m of black organics underlain by 0.85 m of soft silt (trace clay, some sand 
and gravel) followed by 0.09 m of dense sand. 

Drillhole GT -2A 

GT-2A was advanced south of the east pit limit near the east end of the proposed ARD waste dump. 
GT -2A was advanced to a total depth of 11 .5 m ending in bedrock. There was approximately 6.10 m of 
overburden consisting of 5.64 m of alternating silt and sand layers (0.3 to 1.2 m thick) underlain by 0.46 m 
of cobbles. 

Drillhole GT -3 

GT-3 was advanced at the north northwest end of the proposed non-ARD waste dump. GT-3 was 
advanced to a total depth of 7.32 m ending in bedrock. There was approximately 4.27 m of overburden 
consisting of 0.76 m of very loose, dark brown to black organics underlain by 1.37 m of loose, fine sand 
and silt (trace clay) followed by 2.14 m of soft, grey clay and silt. 

Drillhole GT -4 

GT -4 was advanoed near the centre of the proposed non-ARD waste dump. GT -4 was aqvanced to a 
total depth of 7.32 m ending in bedrock. There was approximately 4.11 m of overburden consisting of 
0.08 m of very loose, black organics underlain by 1.92 m of stiff silt (some clay, trace sand) followed by 
2.0 m of soft to firm grey, silty clay, and 0.11 m of loose sand overlying the bedrOck. 

Monitoring Wells ;' . 

Monitoring wells were installed in drillholes MW-05-01 to MW-05-17. The monitoring well installations 
utilized the following materials: 

• Threaded PVC bottom cap 
• Screen - 50 mm diameter PVC No. 10 slot size 
o Solid riser - 50 mm diameter PVC pipe 
• Backfill - NO.3 grain size well sand 
• Seal- Hole Plug bentonite pellets (followed by bentonite grout slurry in most holes) 
• Casing - Steel protective casing concreted in place 

Monitoring well drilling and installation details are provided below and summarized on Table 2. 
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MVV-Of)·01 (:VMS-13) was installed approximately 400 m southwest of the proposed west pit limit. 
MW-05-01 was advanced to a total depth of 14.63 m ending in day overburden. The overburden 
consisted of approximately 0.05 m of black organics underlain by 4.1 m of soft to firm, grey silt 
(some clay) followed by 10.4 m of very soft to firm, grey clay (some silt). 

The monitoring weI! was installed on March 15. 2005. On March 18, 2005 a rising head hydraulic 
conductivity (K) test was carried out to measure the permeability of the clay. The K was estimated at 
3.4 x 10-6 em/s and the static groundwater level (SGL) was 0.32 m below ground surface (BGS). On 
September 20, 2005, after a dry summer, the SGL was 1.07 m BGS. 

Drillhole MW-05-02 

MW-05-02 (WMS-09) was installed southeast of the juncture of the proposed east and west pit limits near 
the northeast end of the proposed ARD waste dump. MW-05-02 was advanced to a total depth of 31.1 m 
ending in bedrock. There was approximately 1.5 m of overburden consisting of 0.45 m of black organics 
underlain by 1.05 m of gravel (some sand, trace silt). 

The monitoring well was installed on March 16, 2005. On March 23, 2005 a rising head hydraulic 
conductivity (K) test was carried out to measure the permeability of the bedrock. The K was estimated at 
3.0 x 10-5 cm/s and the SGL was 3.24 m BGS. On September 20, 2005, after a dry summer, the SGL 
was 3.76 m BGS. 

Drillhole MW-OS-03 

MW-05-03 (WMS-06) was installed approximately 650 m southeast of the proposed east pit. MW-0S-03 
was advanced to a total depth of 9.45 m ending in clay overburden. The overburden consisted of 
approximately 0.1 m of dark brown organics underlain by 3.8 m of sand (some gravel) and 5 m of 
compact gravel (some silt) followed by 0.45 m of firm varved clay (some sUt). 

The monitoring well was installed on March 17, 2005. On March 18, 2005 a rising head hydraulic 
conductivity (K) test was carned out to measure the permeability of the gravel and silt. The K was 
estimated at 1.7 x 10-5 cm/s and the groundwater SGL was 2.10 m BGS. On September 20,2005, after 
a dry summer, the SGL was 2.63 m BGS. 

Drillhole MW-05-04 

MW-05-04 (WMS-02) was installed approximately 750 m east of the proposed east pit. MW-OS-04 was 
advanced to a total depth of 10.1 m ending in bedrock. There was approximately 2.1 m of overburden 
consisting of 1.58 m of dark brown organics underlain by 0.52 m of loose sand (trace silt and c'-ay). 

l 

The monitoring well was installed on March 20, 2005. On March 21, 2005 a rising heaCt hydraulic 
conductivity (K) test was carried out to measure the permeability of the bedrock. The K was estimated at 
1.3 x 10-4 cm/s and the SGL was 0.03 m BGS. On September 21, 2005, after a dry summer, the SGL 
was 0.41 m BGS. 

Drillhole MW-05-05 

MW-05-05 (WMS-03) was installed southeast of the proposed non-ARD waste dump. MW-05-05 was 
advanced to a total depth of 10.1 m ending in bedrock. There was approximately 0.3 m of dark brown 
organics. 

The monitoring well was installed on March 23, 2005. On March 23, 2005 a rising head hydraulic 
conductivity (K) test was carried out to measure the permeability of the bedrock. The K was estimated at 
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2.0 X 10-4 em/s and the SGL was 0.72 m BGS. On September 22,2005, after a dry summer, the SGL 
was 2.20 m BGS. " 

MW-05-06 (WMS-08) was installed 100 m to the north of the proposed east pit. MW·05-06 was advanced 
to a total depth of 49.5 m ending in bedrock. There were no overburden soils. 

The monitoring well was installed on April 1. 2005. On August 4. 2005 a rising head hydraulic 
conductivity (K) test was carried out to measure the permeability of the bedrock. The K was estimated at 
1.3 x 10-5 cm/s and the SGL was 8.93 m BGS. On September 20, 2005, after a dry summer, the SGL 
was 9.18 m BGS. 

Drillhole MW-05-07 

MW-05-07 (WMS-05) was installed approximately 200 m south of the proposed west pit. MW-05-07 was 
advanced to a total depth of 8.8 m ending in cobbles. The overburden consisted of approximately 0.15 m 
of very loose, dark brown to black organics underlain by 7.23 m of firm, grey silt (trace fine sand) and 
1.42 m of cobbles. 

The monitoring well was installed on June 28, 2005. On June 28, 2005 a rising head hydraulic 
conductivity (K) test was carried ol;lf. to measure the permeability of the silt and cobbles. The K was 
estimated at 3.1 x 10-4 cm/s and the SGL was 1.88 m BGS. On September 20. 2005, after a dry 
summer, the SGL was 3.12 m BGS. ,. 

Drilihole MW -05-08 

MW-05-08 (WMS·01) was installed approximately 950 m east of the proposed east pit (200 m east of 
MW-OS-04). MW-OS-08 was advanced to a total depth of 9.76 m ending in bedrock. There was 
approximately 0.92 m of overburden conSisting of 0.15 m of very loose, black organics underlain by 
0.31 m of compact sand (trace silt and gravel) and 0.46 m of cobbles. 

The monitoring well was installed on July 7, 2005. On July 7, 2005 a rising head hydraulic conductivity 
(K) test was carried out to measure the permeability of the bedrock. The K was estimated at 
5.0 x 10-6 cm/s and the SGL was 2.8 m BGS. On September 21, 2005, the SGL was 0.75 m above 
ground surface (artesian). 

Drillhole MW-OS-09 

MW-OS-09 (WMS-07) was installed approximately 300 m north of the proposed non-ARD waste dump. 
MW-OS-09 was advanced to a total depth of 9.76 m ending in bedrock. There was approximately.1.37 m 
of overburden consisting of 0.46 m of loose to dense, brown organics underlain by 0.91 m of gravel and 
cobbles. ' 

The monitoring well was installed on July 12, 2005. On July 12, 2005 a rising head hydraulic conductivity 
(K) test was carried out to measure the permeability of the bedrock. The ,K was estimated at 
8.3 x 10.5 cm/s and the SGL was at ground surface. On September 21, 2005. the SGL was 1.70 m BGS. 

Drillholes MW-05-10 and MW-OS-15 

MW-OS-10 and MW-05-1S (WMS-04) were installed near the northeast edge of the proposed non-ARD 
waste dump. MW-OS-10 was advanced to a total depth of 9.76 m ending in bedrock. There were no 
overburden soils. The monitoring well was installed on August is, 2005, and was found to be dry the day 
following the well installation. 
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Therefore, a second drillhole was advanced and monitoring well MW-05-15 was installed adjacent to 
MW-05-10 to a depth of 20.73 m on August 31, 2005. Again there were no overburq.en soils. The SGL in 
MW-05-15 on September 7,2005, was 12.87 m BGS. On September 21,2005 a rising head hydraulic 
conductivity (K) test was carried out to measure the permeability of the bedrock. The K was estimated at 
4.7 x 10-6 cm/s and the SGL was 13.79 m BGS. 

Drillhole MW-05-11 

MW-05-11 (WMS-10) was installed approximately 200 m west of the northwest edge of the proposed 
non-ARD waste dump. MW-05-11 was advanced to a total depth of 9.76 m ending in bedrock. There 
was approximately 2.44 m of overburden consisting of 0.3 m of very loose, dark brown to black organics, 
underlain by 2.14 m of firm to hard, silt, trace clay. 

The monitoring well was installed on August 17, 2005. On September 8, 2005 a rising head hydraulic 
conductivity (K) test was carried out to measure the permeability of the silt and bedrock. The K was 
estimated at 7.7 x 10-5 emts and the SGL was 0.81 m BGS. On September 22, 2005, the SGL was 
0.59 m BGS. 

Drillhole MW-05-12 

MW-05-12 (WMS-11) was installed approximately 350 m west of the west edge of the proposed non-ARD 
waste dump. MW-OS-12 was advanced to a total depth of 9.45 m ending in bedrock. There were no 
overburden soils. 

The monitoring well was installed on August 19, 2005. The SGL on September 1, 2005, was 0.87 m 
BGS. On September 22, 2005, a rising head hydraulic conductivity (K) test was carrieQ out to measure 
the permeability of the bedrock. The K was estimated at 6.2 x 10-5 cm/s and the SGL was .. Q.96 m BGS. 

Drillhole MW-OS-13 

MW-05-13 (WMS-14) was installed west of the proposed non-ARD waste dump approximately 300 m 
east of MW~05~12. MW-OS-13 was advanced to a total depth of 9.76 m ending in bedrock. There was 
approximately 0.6 m of very soft, organics and clay overburden. 

The monitoring well was installed on August 20, 2005. The SGL on September 1, 2005, was 0.19 m 
BGS. On September 22, 2005 a rising head hydraulic conductivity (K) test was carried out to measure 
the permeability of the bedrock. The K was estimated at 2.7 x 10-5 cm/s and the SGL was 0.22 m BGS. 

Drillhole MW-05-14 

MW-05-14 (WMS-1S) was installed near the north edge of the proposed non-ARD waste dump. 
MW-05-14 was advanced to a total depth of 9.76 m ending in bedrock. There was approxirpately 0.15 m 
of loose, brown sand and silt topsoil. 

The monitoring well was installed on August 27, 2005. The SGL on September 1, 2005, was 2.27 m 
BGS. On September 21, 200S a rising head hydraulic conductivity (K) test was carried out to measure 
the permeability of the bedrock. The K was estimated at 9.9 x 10-5 crills and the SGL was 3.00 m BGS. 

Drillhole MW-05-16 

MW-05-16 (WMS-17) was installed near the east edge of the proposed non-ARD waste dump. 
MW-OS-16 was advanced to a total depth of 9.30 m ending in bedrock. There were no overburden salls. 
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The monitoring well was installed on September 2,2005. The SGL on September 9,2005, was 3.26 m 
BGS. On September 21, 2005 a rising head hydraulic conductivity (K) test was carfied out to measure 
the permeability of the bedrock. The K was estimated at 6.5 x 10-6 em/s and the SGL was 3.~ m BGS. 

Drillho[e MW -05-17 

MW-05-17 (WMS-13) was installed near the southeast edge of the proposed non-ARD waste dump. 
MW-05-17 was advanced to a total depth of 8.84 m ending in bedrock. There were no overburden soifs. 

The monitoring well was installed on September 7. The SGL on September 9,2005, was 4.42 m BGS. 
On September 21, 2005 a rising head hydraulic conductivity (K) test was carried out to measure the 
permeability of the bedrock. The K was estimated at 1.5 x 10.5 cm/s and the SGL was 4.70 m BGS. 

Summary 
Please do not hesitate to contact the undersigned if you have any questions or if you require any further 
information. 

Yours very truly, 
KNI HT • LO lTD. 

Joseph Du ,.Eng. Steven Aiken, P.Eng. 
Project Engi ee 
Attachments: 

Manager Environmental Services 

• Table 1 - Exploratory and Geotechnical Drillhole Summary (1 page) 
• Table 2 - Welt Summary (1 page) 
• Figure 1 - DriUhole and Monitoring Well Locations (1 page) 
• Figure 2 - Drillhole and Installation Log - U-03-66 (3 pages) 
• Figure 3 - Drillhole and Installation Log - GT-1A (1 page) 
• Figure 4 - Drillhole and Installation Log - GT-2A (1 page) 
• Figure 5 - Drillhole and Installation Log - GT-3 (1 page) 
• Figure 6 - Drillhole and Installation Log - GT-4 (1 page) 
• Figure 7 - Drillhole and Installation Log - MW-05-01 (2 pages) 
• Figure 8 - Drillhole and Installation Log ~ MW-05-02 (2 pages) 
• Figure 9 - Drillhole and Installation log - MW-05-03 (1 page) 
• Figure 10 - Drillhole and Installation Log - MW-05-04 (1 page) 
• Figure 11 - Drillhole and Installation Log - MW-05~05 (1 page) 
• Figure 12 - Drillhole and Installation Log - MW-05-06 (2 pages) 
• Figure 13 - Drillhole and Installation Log - MW-05-07 (1 page) 
• Figure 14 - Drillhole and Installation Log - MW-05-08 (1 page) 

/ . 
• Figure 15 - Drillhole and Installation Log - MW-OS-Q9 (1 page) 
• Figure 16 - Drillhole and Installation Log - MW-05-10 (1 page) 
• Figure 17 - Drillhole and Installation Log - MW-05-11 (1 page) 
• Figure 18 - Drillhole and Installation Log - MW-OS-12 (1 page) 
• Figure 19 - DrHlhole and Installation Log - MW-05-13 (1 page) 
• Figure 20 - Drillhole and Installation Log - MW-05-14 (1 page) 
• Figure 21 - Drillhole and Installation Log - MW-05-15 (3 pages) 
• Figure 22 - Drillhole and Installation Log - MW-05-16 (1 page) 
• Figure 23 - Drillhole and installation Log - ~"1V'f-05-17 (1 page) 

cc: Mr. J. P. Chauvin, Project Manager, URSA Major Minerals Incorporated (bye-mail) 
Mr. Vern Coffin, Assistant Project Manager, URSA Major Minerals Incorporated (bye-mail) 

Ijd 
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Drilihole URSA 

Name Name 

U-03-66 U-03-66 

GT-1A -
GT-2A -
GT-3 . 
GT-4 -

TABLE 1 

URSA MAJOR MINERALS INCORPORATED 

SHAKESPEARE PROJECT 

GEOTECHNICAL DRILLING AND MONITORING WELL INSTALLATION SUMMARY 

-

EXPLORATORY AND GEOTECHNICAL DRILLHOLE SUMMARY 

Proposed Northing Easting " Elevation Completion Overburden Drlllhole 

Site Name (topo) Date Depth Depth 
em) (m) (m) (m) (m) 

WMS-12 5,133.433 436,225 319.50 12·Mar-05 1.20 21.00 
GT-1A 5,133,233 436,112 279,00 29-Jun-05 1.09 4.10 

GT-2A 5,133,369 436,684 315.00 30-Jun-05 6.10 11.50 

GT-3 5,135,018 437,301 312.50 28-Aug-DS 4.27 7.32 
GT-4 5,134,741 437,045 312.00 24·Aug-05 4.11 7.32 

1:\101-00222-1\Assignment\Correspondence\N5·0906\fWELL SUMMARY TO MW·05·17 (Oct 21, 2005).xlslTable I-Golder DH Summary 

27-001-05 

1. Northing and Easting coordinates are in NAD83 datum, zone l7T. 
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WOI' 
Name 

MW-OS-' 3 
MW-<J5·H 
MW-OS-'5 
MW·1!5-16 
/;IW·OS-17 

f:IllIIL 

URSA 
Name 

Proposed 
Site Name 

WMS·14 

WMS-'5 
WMS·049 
WMlH7 
WMS-13 

5135.256 
5.1 893 
5.134.642 

1. NOf1/IIng and Easting __ teo are In NAD83 rJawrn. tone In. 
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Project: Shakes(;!eare Project Drill Hole No. U-03-66 PAGE 1 of 3 
Drilling Co: Downing Drilling In Situ Sampler: Core Data Started: 12 Mar 05 

Drillir,g Method: LF70 8evation: 319.5m Date Completed: 12 Mar 05 
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:~,:,:f.: Shakespeare Gabbro· medium to dark grey, 

' ..... ,1. medium grained, disseminated sulphides, highly 'tJ , ... \; 

84 2 21 46 _ .. L,,«' 

2-
'#'11. ...... oxidized joint surfaces with hematlte. 

;'t.",~ ... ':'\ 
\':,1.. ... "." .. I 

! I ..... '.,} .. I 317.0- t..(. .. (. 
,~ ... .,. ... 

I l- .. ~ .. 't 

I 
....... ,. ... 
I..c.,l. 
""';II>" I 

3- .. ~' ... '''f. ... 

I .... (..t:. , 
'110", .. , ... 

I ~ ..... #1c ...... ,.\ 
, .. '~#>'/,., 100 3 93 68 I 

316.0- ..... _'lIt' ... !.. .. 
4,4.,'.. ". 

,io 11/" "",". _11_'_ 

I 
... ,.. ... , ... 

4- -~"I.. 
".'" to I.'~ (, 

f!.~*~'" 'II 

! 
-.. t,,(. ,.,'11,,, 

315.0-
:..~~~~ 

L:I.:':~': , 
... L, C. '''' ,,,. .. ' .. ~,,(. 100 4 95 69 

5- """ .. :.,~,.~ .. .,. ... ,. ... 
It. ... L~(. 
~"'''''iIl 

I 
" .. ",.".1. .. 

314.0-: ""t .. t. 
~::,"'tf." ! .......... ,. ... 
c..e.,(. 

I j ..... , .. " 
6- ' ... \','} .. 

-.!.,(" I . "II ........ I I .. ~!;~~ 

I 
~ ... ' ...... I.tl'.. 

100 5 90 68 313.0- '''' 'I'" 4i I .... ".1. ... .,.'1.. .. 
_,,'L~(' 

I ........ , .. 
.. "ll.{ 

j 
..., '''' ........ 
0 7- £. .. £.,1-

~ 
.. .,. ,,,,,, 

1.,L" 'I.. 

I I z .... , ........ 
!o,t. ... '!. ..., 
"'A"",," 

I 1 
b 312.0-

011'1...-, • 

I 

I 
, , ... .,. ......... 

(!) 1'-.. 1 .. !.-,,:-.. 

I ::i ,,',I- , .... ,.-. ... 

" 
_-.t.,,(. 

8- .. ", ... 
73 6 73 65 I 0 111'1.'"'' .. ". ......... 

I I ..., '-,,1.,1. 
Q. ",,, .. ,.t,; 

I 
I 

I 
(!) 1 ... '#.'lf,l"'f.. .. 

I I 
0 311.0- 1. .. f." 1;. I > .... #A .. "." 

I OJ or,.,,,, 
n: ... "' ......... 

I I 
£.~L,'t. "II' ",.., I 

I I 
9-

£',,£,t. 

I 
I 

'" .... .,,,. '" 
I ! N ,,(. .. ~ ! N ,,,, """, 
I 

I 1 
0 11;.. t, 1. 
9 ... 1" .. ,. ... 

! ! I I (; ... ,-£,~ 
I 310.0-

~ .. ,,.,, 
100 7 89 68 I I a; 1. 1I c.,"" 1 

j I I 
... "" ...... I 

i I I z . ,,~,,~ 
I " ... <10,. ... 

i i I (.) .,,,:, 
i I oc ,# ... " .... , ... '!. .. I 
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Project: Shakes!;!eare Prolect Drill Hole No. U-03-66 PAGE 2 of 3 

Drilling Co: Downing Drilling In Situ Sampler: Core Date Started: 12 Mar 05 

DnlUng Method: LF70 8evalion: 319.5m Date Completed: 12 Mar 05 

Location: Total Depth: 21m Logged by: CNH 

Coordinates: 5,133,433 N, 436,225E Indination: :§g RevIewed by: DD 

:[ (!) ~ ~ iii 
FELD VANE SHEARSTRENGrH i !J 9 0 z Rerno!Jd(A) Peak(.1) r;: :;, ;:) 

~ ~ E z 
(/) z 0 -' SPTTESTOATA 0 S:2 ~ 

~ 
ww ~ w 0:it lJna:lrrecIed 'N' values \IS. depIh ( ~ Q 

:t: :t: -I> -I 
1:11:; ::l I- a. a.o a. a. 3:'- PL Me u. Q 

a. ~ :So :s ~ g§ Ii:~ ::I w 
w iif <e1lJ <C I • I ~ 
Q (!) DESCRIPTION OF MATERIALS (/)0:: (/) (/) tOil:: CI) 2.0 40 60 60 ~ 

~...,\.,\ 
t..Ct,ft 
'''~''''~ &..'.i. 

309.0- ,.""" 
..... '.''''', 
,"",\.",\ 

~"'~'''''\t"\ 
11- ~ ...... L ... fI"" 95 8 88 65 

~,"""'I".C. .. 
I.. .. c. .. f. ........ ,., 

308.0- r-.' ,." 
:;"'~:JL .. 

. ..... ' .. '".f".<I, 

12- \~~;~ I I ",'1,.f.. ... "" 

1 
~'#>' ..... I(,. .. I 

t 
'JIJ7.0- ' .. (.(, 100 9 89 69 i 

''''''''''' I I \',,\',.':c, 1 I I 
..... 'l".:' .. I I I 
..... ' .. \." .. i 

I 
i 13- -to," ... ':' I I , ........ 

r.,,+\',\ I 

306.0- :~~:: I j ... 
I .. t. .. (. 

I '".'tII':' I ... "., I I ~ ..... ,.'110 , I 
14- \ .......... '1., 100 10 101 78 

I j I 
I 

, ... ','-.', ! I ! I -
.4.",(. I I .# ...... 

I 'JIJ5.0- ~~',~ I 
""""'" 

I 

I 

I 
:'-,"'J-,.' .. I " 'I. I ,'", .. '", .. 

I 15-
,':/;',.' ! ! 
,',~ I I "'II' '''~ 1 

I 
. ~''.,'~',.f..~ 

I I 

I i , 
~\'~'."~ I I 304.0- ~"'\.",\ 1 i 

.~t.,,\',.' .. 100 11 105 79 1 I 
, I I "",'JI>f.. .. 
, 

I I 
, 

16- .. '#I'~'#lf.. .. I 

...... e. 

I 
I I , .. "l" , 

1 ~':,' ... \.' .. , 
~t;"o,~ .. ,.f. .. I I 

303.0- ,*4.',' .. "' .. ! I , 
I .. t.,,<- I I 

1 
I 

:~\,:,: I I I 
17- ,",' f.. .. I 

, 
I 

I 
.. ;"i.~ 93 12 86 70 ! I 
"t,.c. 

I I .. ,~". .. I I 
e"" I 302.0- ... t/' ........ I 1 I i 

" .. &. .. c. I '" ,,.,, , 
",-.' .. '/1<', I I I 

t 

I 
, 

i 1 

I _ ...... t 
I I 

I 18- ~:,:\,:\ ! ! I i I I 
, 

! i '-d·, 'I. , , 
'1"~,., I ! ! i f I ';. ... ','..' .. 

1 i 
I 

I 
'JIJ1.o- t. .. t.,,(, 

I i , '" .. ,,, 13 98 I 
I ... ,',\ 100 74 i """ .. t I "£,,c. ! ,,,,, .. #~ I i , 

19- , .. ,.,,',. .. \.1., I I I 
£,:C."t:. I 

j 
i I J I 

''''', .. ! I I I I I =..,',~ 

I 
I .. .",. .. I I 1." .. «- I i I 

I 
300.0- '" .. ,. .. I 
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! 
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Project: 
Drilling Co: 

Drilling M"LI-Jod: 

LooJlion: 

Coordinates: 

E (.!) 

9 
E z 

0 0 
j:: :c ::t: ... ~ 0.. 

~ a.. UI w ...I 
Q UI (.!) 

1. .. t..(. 
t.\..:.~'f.'" 
~ ... "'I ~, ... 

299.0-
"'4,.".,.L~,.f." 
.... \'_ .. .,.f.. ... 
!..,,!.,,~ 

V-:::.',.~~ .. 
21-

"'_"~ .... ",It.. ... 

. 
298.0-

22-

297,0-

23-

296.0-

24-

295.0-

25-

294.0-

26-

293.0-

27-

292.0-

28-

291.0-

'29-

"i' 

~ 290.0-

Shakes~are Project 
Downing Drilling 

LF70 

5,133,433 N I 436,225E 

DESCRIPTION OF MATERIALS 

End of DriUhole: 21 m 

.,. 

WELL INSTALLATION SYMBOLS: SAMPLE SYMBOL: 

Drill Hole No. 
In Situ Sampler: 

Elevation: 

Total Depth: 

Inclination: 

~ j:: 
0 Z 

~ ::l z 
::3 0 

WW ~ o~ ...I> ...I 
a.. 0 a.. a.. s:L 
::Eo :i :i 98 <CW 
(1)11:: (I) (I) lOG:: 

97 14 97 

U-03-66 PAGE 3 of 3 

Core Date Started: 12 Mar 05 

319.5m Date Completed: 12 Mar 05 

21 m Logged by: CNH 

-90 Reviewed by: gg 

iii FIELD VANE SHEAR SlRENG11i :[ ~ RemouId( A) Peak (.0 1 ::J 

~ ~ ~ SPT TEST DATA 
Uncorrected 'N' values \IS. depth ( l< 0 

::I §!:It: PL MC U. 0 
UI 

t:~ ~ 3: 
14 20 40 60 80 
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I 
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I I 

I 
I 

I j I • 

I I I I I I ! I I I i 
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I I I , I 

! ! I I I I f 
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I I 
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1 
I 
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I I I I ! I 1 . I ! I 
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! I I I j ! I 
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I 

I I I I 
I , ! 
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I 

I I 
, 
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I 

I I 
I 
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I I- - I , 
i I -I"- ! I 

I I ! I ! I I I , : I 
! 

I I I I 
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I ! 1 I ! I I , ! I I I ! I i I I , ! I I I I t I I t ! 

I 
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i 
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! 

i i i 
I I I I I ! ! I 

I j ! I ! I 

I I I I J I I ! I I , i 
:;: URSA Major Minerals Incorporated 
e~ ~ rJS-.a .- [J]~ ~-o BfNrONT'£ t'!!~..... aMiNr 
...J .'9' Shakespeare Project 
W 
...J 

Knight Piesold 
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Project: Shakespeare Project 

Drilling Co: Downing Drilling 
Drilling Method: -'LF=-'7'-"O'--_____________ _ 

Location: 

Coordinates: 

5- 274.0-

6- 273.0-

It) 

o 7- 272.0-

~ .., 
b 
Cl 

:::l 
i§ 8- 271.0-

~ 
Cl 
o 

~ 
~ 9- 270.0-

~ o 
in z 
o 

5,133,233 N, 436,112 E 

DESCRIPTION OF MATERIALS 

(1.09 to 4.1) 
Nipisslng Gabbro, fine grained, greyish in colour, 
some quartzite veins 

~ WEi INSTALLATION SYMBOLS: SAMPLE SYMBOL: 

99 

99 

Drill Hole No. 
In Situ Sampler: 

8evation: 

Total Depth: 

Inclination: 
j:: 

0 Z 
::::l Z 0 

W o~ oJ 
II. 3:~ 

:f gg 
In ma:: 

1 01111 

2 WH 

3 85 

4 80 

GT-1A PAGE 

SPTandCore Date Started: 

279m 

4.1 m 

.gO 

Date Completed: 

Logged by: 

Reviewed by: 
FBD VANE SHEAR STRENGTH 

Remould ( Ao) Peak (l.) 

2 ~r-I i I I 
-r-

1 of 1 

29Jun05 

29Jun05 

ACK 

DO 

I r-r-..r--. 
100 I . I --r-r---, 

I I I I I I 

r

l ! I I I! 
58 I I I 

I 1 1 
! I I I 
I I . I 
iii I' I II' I Ii., 

60 Ii) I 

! I I I 
I
I 1 I I 
I I I 'I I ! ! , 

I 
I ! I ' ! I ! , 

Iii 
j i I 
I 1 I 
I I I 

I ! j 
j I I 
I I I 
II I i 

I ' 

I 
! ! 
J • 

I ! I 

I 

I ! 
I I . ! 
I I I I 
I 
. ! I 

I ! I 
I I I 

~ I! 
I j I 
I ! I 

I 
. I 

. ! I 
I i I 
! ! I 
1 I j 

I I I 
I I : 

. I I I 

I [I 1 I 'I I I! 
I I ! 1 I I , \ 

I. i • i 
I I 
I I i 

i ! i 

[ I j j I,' 

I !. I I j ! 

l I I I I 
URSA Major Minerals Incorporated 

Shakespeare Project 
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Project: Shakespeare Prolect Drill Hole No. 
Drilling Co: -,O::;o:::;wn=i::.!ng=O:!.!ri~lIi::.:n:::ag ____________ In Situ Sampler: 

Drilling Method: LF 70 8evation: 

Location: Tolal Depth: 

Coordinates: 5,133,369 N! 436,684 E Inclination: 

iE 
0.. 
W a 

g t? 
9 z 

Q 

~ 
....I 
W 

(.) 

:i: 

~ 
t? DESCRIPTION OF MATERIALS 

........... SILT IX 
~
• (0 to 0.3) r 67 1 
:: Stiff, wet, grey, orange and brown mottled silt, trace 
~h.~~d~ay~ ________________________ ~, ~ ..... ".. , t).AN1J k--

1- 308.0 - •••• \loose wet fine and coarse arained sand 100 2 
• • • • (0.3 to 0.61) IX 
-+ + ... .. SIL"f 

~(':>.:-t \ ~O.61 to 1.37) f t:::: 
X~.:; f \yery stiff, wet, gray and orange mottled silt, trace ~ 

~~i~lt).AN1Jd~~~----------------------~I ~ \~/ 3 
2- 307.0- !' (1.37 to 1.83) /\ 

• , ' • Comcact wei fine and coarse arained sand 

• •• ' (1.83 to 2.9) 4 

415/4 

6114114 

3124/33 

61301S8 

GT-2A PAGE 

SPT and Core Date Started: 

309 m Date Completed: 

11.5 m Logged by: 

9 

28 

57 

88 

Reviewed by: 

1\ ! I 
I I 

I i 

~~ 

1 of 2 

29Jun05 

30Jun05 

ACK 
DO 

III ~~~~ 
It! I 1\ 

i II I II ,I I 

: • :.. SILT X'--
• •• ' Hard, moist, grey to light brown silt, trace clay 97 

'---' 
3- 306.0 - :7!~; SAND :---c 

~·7·+Z~.~"':.~~.;t~,(~2~.9~ro~3~.3~5)~~~~~~~~~~~~~100 l 5 -1 • - Very dense wet fine arained sand with bluish silt 
~ILr 

• •• + (3.35 to 4.57) .. 
• • • • Hard, moist, bluish silt, some clay ~X 

4- 305.0- :': • 100 6 

.'.' f---' . , 
, + 

III ,I" I ! 
! i ! i ~'l 

16/6OJ50 110 

165 

I 
! ! I I I 

..,i
lJo 

..... .., SAND ~t- i , 1 I I 

~;:;.!: (4,57 to 4.88) 7 5150150 100 I" I, ! 
S- 304.0 - " ' , ! \ Verv dense wet fine and coarse arained sand r 97 I, I ': I' 

',', SILT t.- I Ii! 
• • ' ! (4.88 to 5.64) t-- 1 !! I I 
.! Hard. moist, bluish silt, some clay IV j, , I 

i~,.,'C,;,,~.o~~~-=~-=~=~=~~:O::::6~::-1-) ------------1 25 ~ B 7150/50 100 I' : ;1: I! I 11 I 

6- 303.0 - \) r... \) Various minerals in gravel sized stones retrieved f ..... ! I I 
-"",,~~, l \from core barrel above bedrock I Ii! I I 
::. '.','. • -- .- I, I, I '1 'I 
t;'~~"I~' (6.1 to 11.5) Ii ,', '1 ii' I I ~ ... /.~ Nipissing Gabbro, fine grained, greyish in colour, 

." ;'\~c.' some quartzite veins 
~ 7- 302.0- '':t: .. ' I I ; 1 I 
~ ~;\.;.: I II !;I I 
15 '~~~""'f.... J 1. ••• ', •• \ I i I I ",' r 
~ ~~~X II' Ii 1 " ' 'i, I I 
~ 6- 301.0 - ".'.'.','1., I ,I II' Ii I I I, i, ii #. .... ,..'IIrt" .. ', I 
(!) !.;..,' .... ,\ I. I ! ! , ! I I " 
o I.".~,,~, 60 9 54 60 I ! ! I I I I, ' 
Gj £. ..... ,,' .. t.,.".. I I i \ ~ . ~ I 
: 9- 300.0 J~~:~ I \ \ ! \ I I I I ~ ,,:~t;;''L: I I • ! i I ; ! I 

~ .:~:~} i I I j I I I I I 
~ ~:;,( .. ).: ! f f i i ~ j l' 

~~~~m=~~~~~~{~'~~~~~~--------~~~~~~~L---~--~----~--~-IL-~;~j--~I _~ii~l __ :~: ~i~i __ ~I' __ ~ __ ; 

w WELL INST ALLA nON SYMBOLS: SAMPLE SYMBOL: ::. 
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Shakespeare Project 
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Project: Shakes!;!eare Project Drill Hole No. GT·2A PAGE 2 of 2 

Drilling Co: Downing Drilling In Situ Sampler: SPTandCore Date Started: 29Jun05 

Drifting Method: LF70 8evation: 309m Oate Completed: 30 Jun 05 

Location: Total Depth: 11.5m Logged by: ACK 

Coordinates: 5,133,369 N , 436,684E Indination: ·90 Reviewed by: DO 
g CI ~ j:: 

iii FIELD VANE SHEAR S1RENGTH g ~ g t.- O z Remould(A) Peak{A) z ~ :l ::I til ~ g U) z 0 -I SPTlESTDATA :r: 0 ~ ~ t: ~ ~~ IIJ IIJ (.)~ UllCXlrrected 'N'valles va. depth ( ~ Q 

t: 
::c ..I ..I 

~c. ~Il:: 
w :J 0.. r:L.0 r:L. r:L. PL Me U Q > ~ :!!u :!! :!! gg 
~ ~ IIJ ~ ~&! « ~ ILl I • I 

0 w CI DESCRJPTION OF MATERIALS U) ma:: fI) 20 40 60 60 
.. «'.'1. 

I I ~t"" ,:',t 
"""'''''' ,",'1.. I .. :,.,~IJ., 
4.~' .. (. ,"'", I I ' ,',~ I .... 'lor '" 

I 11- 298.0- ~:~~~:!: 
~,#\ .. ,¥.. .. 

I 
i 

,:.,~ I I End of Drillhole: 11.5 m 
I I I 

I 
I 

12- 297.0- I 
I , 

I I 

j I 

13-
I 

298.0- I 
I 

I 
I 

.,. I I I I I I 14- 295.0- 1 I I I 

I 
! I I 

~ 

i I 
I I 

I . 

I 

I 
15- 294.0- I I I 

I I I I 
I 

, I I 16- 293.0- I 

I I I 

17- 292.0- i 
I 

I ! 

I I I I I' 

I I I I 

I I I " I I 
18- 291.0- I i ! I I I I 

i I i 1 ! I 

I 
i 

I' i I i I I , 
i ! ! I 

I I 

I 1 I I . 
19- 290.0- ! I i ! 

i 
, , 

I ! I 
I 

, : ! , 
i 

, 
i ! I 

I ! i ! i I I I j i i I 
i i I t I 

W8.LIN~ ALLA 11(: N SYMBOLS: SAMPLE SYMBOL: 

~ae<rom~_ ~- .- lJ]~ [3J~ 
URSA Major Minerals Incorporated 

Shakespeare Project 

maru>< [IIJ_.- ([J$I.OmD- OWE ~-~ Knig~! J:le!rl!!t! l 107:;;'211 _."1<\1 Kelt. 

0- N!Xl906 0 
" Figure 4 
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~"'--------------------------------------------------------------------------~ Project: Shakes~eare Prolect Drill HoleNa. GT-3 PAGE 1 of 1 
Dri'ling Co: Downing Drilling In Situ Sampler: SPTandCore Date Started: 27 Aug 05 

Drilling Method: LF10 Elevation: 312.5m Date Completed: 28 Aug 05 

Location: Total Depth: 7.32m Logged by: JD 

Coordinates: 5,135,018 N. 437,301 E Inclination: -90 Reviewed by: DO 
~ j:::: 

iii AELD VANE SHEAR STRENGTH 
ci :z RemouId(~ Peak (II) 

~ ::;) ::> 
t/) Z 0 ..J SPT lEST DATA 

g (!) 

! z g 
0 

g .., 
WW w w u~ § UI1CXlfIllded 'N' values w. depIh ( ~ ...I> ...r ...r 
n..O :;:L ;;:a: 

~ 
:z: ~ :c 

~ 
~ 
w 

I-
n.. w 
0 

1-

3-

4-

s-

6-

fij 
..J 
W (!) DESCRIPTION OF MATERIALS 

... TOPSOIUO 
.:!c l!.l< (0 to 0.76) 

U l!.l<" Very loose, wet, dark brown and black organics, 

n.. 
~trl ~ .:( 
t/)tr. t/) 

3120-p ~ l!.l<'!h '1 nd Ii d 
." '"'' WI grey Sl t a ne san r-

n.. 

~ 
t/) 

:j.::':~:':,. FINE SAND AND SILT IX 
~~:~.~': (0.76 to 2.13) 26 1 
:f::';j~:.· Vary loose. wet, grey line sand and sOt, trace day 

311 0 _ ::~~:~i r-
. '~:.::t~. 59 f\7 2 

~·L~~~~j~%*'~~rn~~r-____________________ ~ ~ 
. CLAYANDSLT 0 ,X 3 _ {2.13to4.27} 

..£ Very 50ft. wet, grey clay and silt 310.0 

--..!--:.{ 

309.0 

305.0-

BEDROCK 
(4.27 to 7.32) 
Heavily fractured quartzite with hematite and 
markosite infilling 

End of DriUhole: 7.32 m 

'---' 

100 5 

100 6 

PL g§ Ii:~ I 
!:On:: In 20 40 

WH 

WH 

WH 

99 79 

90 77 
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I 
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N 9- I I 
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• I 

60 80 
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! I I I j i , 
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oJ 
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Z I' I I i 
o I I 
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I I i ! i 1 

URSA Major Minerals Incorporated 
Shakespeare Project 



'" ~ 
~ 
o 
:;:; 
Z 
o 
~rn~rr.~~~~~va.~~~------~~~~~~~--~-+~~----~~--~~~~~~~~~~--~---i 

URSA Major Minerals Incorporated 
Shakespeare Project 

K -11 



Project: 
DriUing Co; 

Drilling Method: 

location: 

t w o 

Coordinates: 

Shakespeare Profect 

Downing Drilling 

LF70 

(D.05 to 4.2) 
Silt some clay,soft to firm, medium grey brown, 
damp to wet, low plasticity. 

.,. 

(4.2 to 14.6) 
Clay some silt, trace organics, very soft to firm, grey, 
medium to high plasticity, varved with lighter and 
darker layers O.S-3om in thickness, saturated. 

Drill Hole No. MW-05-01 PAGE 

In Situ Sampler: SPT Date started: 

100 

100 

100 

100 

100 

8evation: 266.5m Date Completed: 

Total Depth: 14.63m Logged by: 

6171B 15 

21315 8 
I , 

) 
j 

I ! 

I I 
j I ~ 2J3I3 6 I ! 

I 

I 
I 

1/010 0 ! 
1 

I 
I 

I 

tl 1I0I0 o 

WH 

URSA Major Minerals Incorporated 
Shakespeare Project 

3 

4.2 

Knight Pies 0 Id I--'-"-'-'=.!..---'-'=~ 
CONSULTING 



Project: Shakespeare Project 

Drilling Co: Downing Drilling 

Drill Hole No. 
In Situ Sampler: 

MW-05-01 
SPT 

PAGE 
Date Sterted: 

2 of 2 

14 Mar 05 
Drilling Method: ...,:L::!F...,:7c.:O'--____________ _ Elevation: 266.5 m Date Completed: 15 Mar 05 

Location: 

Coordinates: 5,132.944 N! 435,545 E 

11-

12-

13-

14-

DESCRIPTION OF MATERIALS 

End of Dnllhole: 14.63 m 

Water level measured at 1.07m below ground 
surface on September 20, 2005. 
Hydraulic Conductivity estimated at 3.4E-6cm/s on 
March 18.2005. 
Well Slickup was 1.03m. 

Total Depth: 14.63 m Logged by: 

Inclination: -90 Reviewed by: 
:-:e 
~ 0 &: 
~ 

Z 

~~ w 
..J 

0.0 0. !I.. 

:ltd ! ! 00:: 

100 ~ 8 

r--: 

100 X 10 
'--' 

j:: 
z 
:l 
0 

~i! 
98 
ctltI: 

WH 

31616 

~SHEARSlRENGTH 
~ ~(&) Peak(~) 
~ 6FT TEST DATA 
?' Unoorrecled 'N' values vs. depth ( ): 

~~ PL Me LL 
~~ I • I 
fI) 20 40 60 80 

I I 
I 

12 

URSA Major Minerals Incorporated 
Shakespeare Project 

CNH 

DO 



Project: 
Drilling Co: 

Drilling Method: 

Location: 

Coordinates: 

:§: C) 

E z 9 
0 0 

:I: ~ i: 
I- rr; ~ a.. w ..J 
0 W C) 

-'S:;h'-"'a=:k""e<.::s:.cD:.;::e:,:a:.,;:re,.,.P ... r:.,;:o""je:::,;c:,:t'--_______ Drill Hole No. 
~Down==i:..::ng=-=D:!.!ri:.:!lIi:!.:nl:l.g ____________ In Situ Sampler: 

LF 70 8evation: 

5,133,372 N , 436,378 E 

DESCRIPTION OF MATERIALS 

(0.45 to 1.5) 
Gravel, some sand, trace silt, subgranular particles, 
dense, tan brown, wet. 

(1.5 to 31.4) 
Niplssing Gabro - medium to coarse grained, salt 
and pepper texture, medium to dark grey, oxidized 
Joint surface with some gauge infilHng. 

Total Depth: 

Indination: 

76 73 

98 85 

97 84 

MW"()5-02 PAGE 

SPT and Core Date Started: 

_--,2=9""O..:.:m",--_ Date Completed: 

31.4 m Logged by: 

-90 

56 

58 

57 

URSA Major Minerals Incorporated 
Shakespeare Project 

4.3 

Knight Piesold ~~~~ 
CONSULTING 
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Project: Shakes~eare Project Drill Hole No. MW"()S"()2 PAGE 2 of 4 

Drilling Co: Downing Drilling In Situ Sampler: SPTandCore Date Started: 15 Mar 05 

Drilling Method: LF70 Bevation: 290m Date Completed: 16 Mar 05 

Location: Total Depth: 31.4m Logged by: CNH 

Coordinates: 5.133.372 N • 436.378 E Inclination: ·90 Reviewed by: DO 

g C) :.l: j::: 
ill FElD VANE SHEAR STRENGTH :[ ~ 0 g ~ 0 Z Remould(.t.) Peak(lI) 

~ ::I ;:, <II ~ E 
z z :J. ~ Q u ww Ul 0 SPTTEST DATA 
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..J ..J 
~a: 

w ..J ~ 0. 0.0 0. Il. 3:1C 
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Shakespeare Project (, 
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Project: Shakes~eare Project Drill Hole No. MW-OS"()2 PAGE 3 of 4 
Drilling Co: Downing Drilling In Situ Sampler: SPTandCore Date started: 15 Mar 05 

Drilling Method: LF70 Elevation: 290m Date Completed: 16 Mar 05 

Location: Total Depth: 31.4m Logged by: CNH 
Coordinates: 5,133,372 N I 436~78 E Inclination: ~O Reviewed by: DQ 

§: Cl C. j:: 
iii FELD VANE SHEAR STRENGlH 

I I ~ 0 0 Z RemouJd(~ Peak(,,) 
..J ~ ::I ::> III ~ ~ 

z z 0 ..J SPTTEST DATA j!: 0 (,) tn 
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WELL INSTALU TION SYMBOLS: SAMPLE SYMBOL: 
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Project: Shakeseeare Project Onll Hole No. MW"()5-02 PAGE 4 of 4 

Dnlling Co: Downing Drilling In Situ SamPler: SPTandCore Date Started: 15 Mar 05 

Drilling Method: LF70 Elevation: 290m Date Completed: 16 Mar 05 

Location: Total Depth: 31Am Logged by: CNH 

Coordinates: 5,133,372 N I 436,378E Inclination: -sg Reviewed by: go 

l C) ~ j:: W FIELD VANE SHEAR STRENGTH ]: co 
0 6 z RemouId(Al Peak(6) -' 

Z ....I ~ ::I :::I co ~ ! 0 g en z 0 ~ SPTTEST DATA :t: 

~ !:I~ w w o~ l.IncooecIed 'N' values va depIh ( ~ S Q 
:J: :J: ....I ....I 
I- A. 11.0 A. A. 3: e 

il:1t: Me Q ~ ~ ~ ::eo ::E ~ g§ Pl LL 
Q. 1\:1 I • I ~ w DESCRIPTION OF MATERIALS 
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End of Drillhole: 31.4 m ! 
Water level measured at 3.76m below ground I I 

! I I 
32- 258.0- surface on September 20, 2005. , 

! ~UIIC Conductivity estimated at 3.0E-5cm/s on I I arch 23, 2005. 
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I I 

! I 
I ! i I 33- 257.0-

I 
I I I 

I I · ,.. 
I I , 

I I I ! 34- 256.0- I i I 
, -

I 
I I 

· I 
I r I , , 

I 
, I I 
I ! I i I 

I I 35- 255.0- I I I ! ! 

, 1 
i 

! I I 
I 

I ! I 

I 
I 

I 
I ! I ! 

I 36- 254.0-
I 

I 1 
! 

· I I i ! 
I I I 

I I 

I I 

, I 

i 
I 

37- 253.0- r I I , I I I I I , . 
I I 

, 
I 

! 
I J 

I I I j I I 
I 

' , 

36- 252.0- I j I I I 
! 1 

, I ! i I , I I 
, 

I f I 
, 

I 
I 

! I I 
1 i , 

I i , 
I ; , 

I 
I 

I 
\ I I I I , 

I I 
! I ! , , 

I I 
'39- 251.0- I I ! ; 1 I , 

I 
I i , ! I 

: ! ! ! I 

I ! i i ! 

j I 
, 

I I I i I 

! I ; ! ! I 

I i 
1 

i 1 1 I 
I I 

i ; i i ! J I I I , I 
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Project: Shakespeare Project 

Drilling Co: Downing Drilling 

Drilling Method: ..;L;:::F'-7:..;O"--______________ _ 

Location: 

Cooroinates: 5,132,989 N , 437.027 E 

g Cl 
0 

! z ..J 
0 0 

l: i= :E 
I- ~ a. 
a. w ~ W ..J 
C W Cl DESCRIPTION OF MATERIALS 

(0.2 to 4) 
Sand some gravel to gravel trace sand, compact to 
dense, brown to grey-pink, wet, subangularto 
subrounded to angular particles. 

(4 to 9) 
Gravel some silt, trace clay, compact, grey, wet 

Water level measured at 2.57m below ground 
surface on August 2, 2005. 
Hydraulic Conductivity estimated at 1. 7E-5cm/s on 
March 18, 2005. 
Well stickup was 1.03m. 

16 

7 

44 

0 

Drill Hole No. MW-05-03 PAGE 

In Situ Sampler: SPT Date Started: 

Elevation: 265.75m Date Completed: 

Total Depth: 

Inclination: 

ill 
::l 
..J 

~ 
~Q: 
Ii:~ 
II) 

21 

7116119 35 

3 819/8 17 

4 21417 11 

5 4/518 13 

6 3/615 11 

100 '31212 4 
varved, firm. grey, saturated, medium 

darker finer layer 1.5 - 4cm thick, 

URSA Major Minerals Incorporated 
Shakespeare Project 

3.7 

4.6 

7.63 

8.1 

9.45 

Knight Piesold ~~~~ 
CONSULTING 
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Project: Shakespeare Proiect Drill Hole No. MW-05-04 PAGE 1 of 2 

Drilling Co: 

Drilling Method: 

~ 
ILl 
o 

Location: 

Coordinates: 

. 
t!lt!! 

U t:< > 
t.!ct!t: 

!!J~' 

t:lt:! 

1- 327.0- U t:< ' 
~~ 

U.tft\! 
8t!!.t . 

:11 UI-UU":LL-I' 

_D:::;ow=!-"ni:.:..:nlll.g-=D~ri:.::lD::.:n~g ____________ In Situ Sampler: SPT and Core Date Started: 19 Mar 05 

LF 70 Elevation: _---.!3~2::::8..!!m~_ Date Completed: 20 Mar 05 

5,133,775 N , 437.582 E 

DESCRlPllON OF MATERIALS 
1_ ICS 
(0 to 1.58) 
Loose, wet, dark brown to black organics 

II \uA I A\~IN IINtH UI-\JV":"-L-I ~CV \J.~t-',J 

T alai Depth: 10.1 m Logged by: CNH 

Inclination: -90 Reviewed by: DO 

11 lX 1 
'---' 

1/010 o I 
1 

I 

I I 
I I I 

I 
21212 

2.4 

4.3 : 

: 

s.n ':, 

; 

URSA Major Minerals Incorporated 
Shakespeare Project 

Knight Piesold 
CONSULTING 

H'qe<l.NO. ~ 
101-()022.2f1 ~ 

Figure 10 



Project: Shakes!;!eare Project Drill Hole No. MW-05-04 PAGE 2 of 2 

Drilling Co: Downing Drilling In Situ Sampler: SPTandCore Date Started: 19 Mar 05 

Drilling Method: LF70 Elevation: 328m Date Completed: 20 Mar 05 

Location: T alai Depth: 10.1 m Logged by: CNH 

Coordinates: 5,133,775 N I 437,582E Inclination: -90 Reviewed by: DO 

I (!) ~ j:: 
W FIElD VANE SHEAR STRENGtH l II! 

0 d z Remould( .t.) Peak(.:. ) ..... 
Z ..J ~ ;:) ::::I '" 

;( 

! z ...I Iii 0 (,) W 0 ~ SPT TEST DATA j!: 
i= :f ww w w (,)~ Unoo!T!lCled 'III' values lIS. depth ( l: 11. Q 
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W ...I <w < < ..JO li:i I • I ...I 3: 
Q w (!) DESCRIPTION OF MATERIALS Will: fI) fI) 1110:: U) 20 40 60 60 

III 
3: 

. End ofDrtllhole: 10.1 m !II-t I 10.1 ~ 

Waterleve! measured atO.41m below ground 

I 
" 

surface on September 21, 2005. 
Hydraulic Conductivity estimated at 1.3E4cm1s on 

I 

11- 311.0- March 21, 2005. 

I 
Well Stickup was 1.14m. 
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WELL INSTALLATION SYMBOLS: SAMPLE SYMBOL: 
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Project: 
Drilling Co: 

Drilling Method: 

Location: 

Coordinates: 

E 
~ w o 

1-

2-

3-

4-

6-

....;S~h!.!-'a""k=.::e::::s""'p.::;ea=r:.:ec.:.Pc.:.r.:;o.."ie::::ct.:........ _______ Drill Hole No. MW-05-05 PAGE 1 of 2 
-,Down==i!.!n9=D~ri::::llj::.:nil:Lg ____________ In Situ Sampler: SPT and Core Date Started: 20 Mar 05 

LF 70 Elevation: _---=:3::39""'.3:...:m"'--_ Dab;! Completed: 23 Mar 05 

Total Dep1h: 1 0.1 m Logged by: CNH 
5.134,346 N , 437.633 E Indination: -90 Reviewed by: DD 

DESCRIPTION OF MATERIALS 

110Al o 

(0.3 to 10.1) 
Quartzite - grey and red. very hard, fine grained. 
oxidation and hematite on joint surfaces. 

r 

SAMPLE SYMBOL: 

98 

100 

99 

(?x·-·z I 

2 

3 

4 

5 

56 

76 

69 

48 

55 

61 

51 

47 

URSA Major Minerals Incorporated 
Shakespeare Project 
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Project: 
Drilfing Co: 

Drilling Method: 

Location: 

Coordinates: 

:§: " 
E z g 

0 0 

::t: fi x ... ru ~ 0. 
UJ ..I 
0 W " , . . 

329.0-

11-

328.0-

12-

327.0-

13-

326.0-

14-

325.0-

15-

324.0-

16-

323.0-

'" 0 17-
1> z 

322.0-'" 
b 
(!) 
...J 
-' 
DE 18-c .., 
Q. 321.0-(!) 
0 

> 
UJ 
cc 
~ . 

19-N 

'" N 
0 
0 320.0-
0 
<ii z 

-=S~hc!!a~k~e:.::::s~p~ea~r~e:..!P...!.r~o.c:le~c:l:.t ________ Dnll Hole No. 
-'D:::.;o""w:!.!n!!!ioc:.:9...,D:::.:n!!!·!Ii:.:.·n""Q ___________ In Situ Sampler: 

LF 70 Bevation: 

5,134,346 N , 437,633 E 

DESCRIPTION OF MATERIALS 

End of Dnllhole: 10.1 m 

Water level measured at 220m below ground 
surface on September 20, 2005. 
Hydraulic ConductMty estimated at 2.0E-4cm/s on 
March 23, 2005. 
WeH stickup was 1.16m 

c 
f;! 

~!;! 
0.0 :eo «W 
001:: 

Total Depth: 

Indination: 

0 

~ 
z 
W 
..J 

0. 0. 

~ :e « 
0 0 

11--1 

B - 22 

MW-05-05 PAGE 2 of 2 

SPTandCore Date Started: 20 Mar 05 

339.3m Date Completed: 23 Mar 05 

10.1 m Logged by: CNH 

-90 Reviewed by: DO 
FIELD VANE SHEAR STRENGTH g 

~ RemouId ( A} Peak (A ) 

SPT lEST DATA ~ 
lJnc:orreded 'N' vaUes \IS. depth ( ~ l1. a 

w :l Pl Me II Q 

~. ~ 
20 40 60 80 

I 
10.1 ~ 
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I ! I I I 
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I ! I I I , 
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I ! I I I I I i I I I I I 
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I I 
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I I I 

I I . 
\ I I 

I I I I I 
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I I , I I I I I I I ! I I ! 
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I I ! 
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URSA Major Minerals Incorporated 
Shakespeare Project 



Project: Shakeseeare Prolect Drill Hole No. MW-05-06 PAGE 1 of 6 

Drilling Co: Downing Drilling In Situ Sampler: Core Date Started: 29 Mar 05 

Drilling Method: LF70 Elevation: 36S.5m Date Completed: 1AQ[OS 

Location: Total Depth: 49.Sm Logged by: CNH 

Coordinates: 5,133,929 N , 436.§83E Indination: ..gO Reviewed by: DO 

:[ (!) ~ i= iii FIELD VANE SHEAR STRSIIGlH E Ul 

9 ci z RemouIdCA) Peak (A } ...I 

Z ~ :;) !) 

~ ~ g Z ...I 
0 0 ~w 0 w 0 ~ SPTTESTDATA 

~ :2 > ~ o~ UntXlll'eded 'N'valles \IS. depIh ( ~ a 
:x: .J 

3l:~ §1:o:: -' .... [ij 
Il.. 1l..0 Il.. Il.. PL Me LL a ..J 

Il.. ~ ~o :il ~ 00 Ii:! ...I ~ W ...I DESCRIPTION OF MATERIALS 0~ (Jj .JO I • I iii 
Q W (!) 0 ma:: III 20 40 60 80 3: 

F-,~\"#\. SEDROCK I I ~\.'\ ... ', (0 to 49.5) 100 1 0 56 
0.2 

I.,f., !'. Quartzite - grey. fine to medium grained. very hard, 
365.0- -'1' ",., 

..... "l·, oxldlzed joints surfaces. highly weathered. 

I to"'" ..... ", ~ 
~ ... ',.\',.' ... 

1- £.,f.,c. 
"#'*,,' I ! .. '\'..'.,,", ! .. t.. .. (. 100 2 84 64 " ...... ,. I j 
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I I I 

2- ' ......... I I I I .. "f. "'''''''r' I I I I l.t."" , 
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98 4 41 46 I I 
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... ~ ... ~ ! 361.0- , .... , .. I 
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s- '*"" I I 

,:.,~ I I . 
'''''''''' 
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I t..,&., c. I I ';0 ... ,. ... , I ' ...... 'It .. _f.." ! I I I 360.0- .L .. (' ; t ! '#' ..... , I .... , .. " i , I ........ ,. .. 

I ':,." .. £ .... #1. .. 100 5 70 63 ! I 
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WELLINS ALLATION SYMBOLS: SAMPLE SYMBOL: 

~ §] 8EHTCNT'E. ,,!:~~ (::SII&4f ~- CFIE1Jf [I]~ r8J~ 
URSA Major Minerals Incorporated 

Shakespeare Project 
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0 N54OO6 0 
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Project: 
Drilling Co: 

Drilling Method: 

Location: 

Coordinates: 

:I: 

Ii: 
w 
Q 

11-

12-

13-

. 
14-

15-

16-
. 

Shakespeare Prolect Drill Hole No. 
...:D::own=~i:.:;nga..:::D:..!ri!!!lIl:!.!nl::l.g ____________ In Situ Sampler: 

LF 70 8evation: 

5,133.929 N I 436,583 E 

DESCRIPTION OF MATERIALS 

98 

100 

SAMPLE SYMBOL: 

Total Depth: 

Inclination: 

ci 
(/) z 
w W 
....I ....I 
Il.. 0-

! ! 

7 

8 

9 

50 

76 

59 

6 -- 30 

MW"()S-06 PAGE 2 of 6 

Core Date Started: 29 Mar 05 

_.......;:;3""65::;:;.5"-'m:.:.:-_ Date Completed: 1 Apr 05 

49.5 m Logged by: CNH 

·90 Reviewed by: DO 

URSA Major Minerals Incorporated 
Shakespeare Project 



Project: Shakes~are Project Drill Hole No. MW-05-06 PAGE 3 of 6 

Mling Co: Downing Drilling In Situ Sampler. Core Date Started: 29 Mar 05 
Dn1ling Melhod: LF70 8eva1ion: 365.5m Date Completed: 1 A~r05 

Location: Total Depth: 49.5m Logged by: CNH 

Coordinates: 5,133,929 N • 436.583 E Indination: ·90 Reviewed by: DO 

l C) :fl. ~ iil FlaD VANE SHEAR STRENGTH E U) 

9 -- d Remould(~ Peak(&.) ..J 

Z ~ ::l :::I fI) ~ l Q 0 g) z 0 ~ SFT TEST DATA :r 
5: ww w 

~g l.lna:lrrec:ted 'N' valles va. depIh ( t t 0 ::r; ~ ..I> ..I ..I 
~a:: 

w :f I- ~ 
Il.O Il. Il. PL Me LL .0 

Il. iii ::EO ! ~ 98 t:1 :f ~ W ..I c(w I • I 
Q W CI DESCRIPTION OF MATERIALS 00: 0 1011: !I) 20 40 60 80 ~ 
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I I 
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WE INSTAL ,TION 5YMBOLS: SAMPLE SYMBOL: 

~-f{JCNl<T .~ [J]~ k8J~ 
URSA Major Minerals Incorporated -. Shakespeare Project -, 10 

Knight Piesold 
,.,.qectNO. 

I::I~' 0 DTI-- []J SWTTED_ [)~ [;;iiI_Me 101~O22211 .... ~ we 
Figure 12 '. 
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Project: Shakespeare Project 

Drilling Co: Downing Drilling 

Driliing Method: ....:LF=-7.::..;O"--_______________ _ 

Drill Hole No. 

In Situ Sampler: 

8evalion: 

Location: Total Depth: 

Coordinates: 5,133,929 N, 436,583 E Inclination: 

g 
::J: 

Ii: 
w 
Q DESCRIPTION OF MATERIALS 

31-

32-

33-

34-

35-

36-

'" 39-
~ . 
~ 

o 
m z 

til WELL INSTAW T10N SYMBOLS: ::;; 

100 14 77 

99 15 78 

100 16 83 

SAMPLE SYMBOL: 

B- 3Z 

MW"()S"()6 PAGE 4 of 6 
Core Date Started: 29 Mar 05 

_--=-3.=.:65"",S","m:.:.:..._ Data Complated: 1 Apr 05 

49.5 m Logged by: 

~ ReWewedb~ 

Fao VANE SHEAR STRENGTH 
~ Remould ( .., Peak (A ) 

';i SPTTEST DATA 
> Uncorrected 'N' values lIS. depth ( ~ 
~ a:: I-:P=L===:"':':'''::M=':C:'=-';';;;'';=:.:.l..~u.:..,.......j 

~ ~ ~11::::;2;O;:::=4;O;:=·!::60~==80;;::i1 ~ 
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URSA Major Minerals Incorporated 
Shakespeare Project 

CNH 

DO 

: 

: 

: 

: 

: 
: 

: 

: 

: 

: 

: 

: 

: 

: 



Project: Shakespeare ProJect 
Drilling Co: Downing Drilling 

Drill Hole No. MW..o5-06 PAGE 
Date started: 

_--,,3.;:;.;6S,,-,.5=-m~_ Date Completed: 

5 of 6 

In Situ Sampler: 
Drilling Method: .... LF=-7:..;:O<--_____________ _ Elevation: 

Location: Total Dep1h: 

Coordinates: 5,133,929 N , 436,583 E Inclination: 

DESCRIPTION OF MATERIALS 

. 

41-

100 17 

43-

44-

100 18 68 

46-

98 19 74 

U Water level measured at 9.18m below ground 
~ \/\fEll INS ALLATION SYMBOLS: SAMPLE SYMBOL: 

[]}- ~~ 

Core 29 Mar 05 

1 Apr OS 

49.Sm Logged by: CNH 

-90 Reviewed by: DO 
FElD VNE SHEARSTRENGfH 

~ RemoWd(~ ~(A) 
<l. SPTlESTDATA 
:> lJncoo'eded 'N' vakJes VII, depth ( ~ 
~ a:: I-::P:::'l===~.;:MC~;;...;.;;;.;;;;;.:;;;;;..~ll7-1 
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URSA Major Minerals Incorporated 
Shakespeare Project 
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Project: Shakespeare Project 

Drilling Co: Downing Drilling 

Drilling Method: ....!L==F....!7~O'--____________ _ 

Location: 

Coordinates: 5,133,929 N, 436,583 E 

g 
~ 
W 
Q 

51-

52-

53-

54-

55-

56-

:g 57-
i!; 
z .., 

315.0-

314.0-

313.0-

312.0-

311.0-

310.0-

309.0 

b 308.0-
e.!) 
...J .... 
~ 58-

'" 59-
~ 
9 
(; 
iii 
z 

307.0-

306.0-

DESCRlPllON OF MATERIALS 
surface on ~eptember 20, 2005. 
Hydraur.c Conductivity estimated at 1.3E-5cm1s on 
August 4, 2005. 
Well stickup was 1,32m. 

t. 

Drill Hole No. MW.oS.o6 PAGE 
Date Started: 

_--::;3-",65.:::;5=-,m:..:.:-_Date Completed: 

6 of 6 

In Situ Sampler: 

Bevation: 

Total Depth: 

Inclination: 

Core 29 Mar 05 

1 Apr 05 

49.5m Logged by: CNH 

-90 Reviewed by: 00 
FIElD VANE SHEAR STRENGtH 

~ Remoutd ( .t.I Peak (£I) 

-! SPTTESTDATA 
::: Unoorreded 'N' values vs. depth ( ~ 
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::. URSA Major Minerals Incorporated 

Shakespeare Project 



Project: Shakes~eare Pro(ect Drill Hole No. MW-05-07 PAGE 1 of 1 

Drilling Co: Downing Drilling In Situ Sampler: SPT Dale Started: 2TJun05 

Orilfng Method: LFTO Elevation: 271.5m Dale Completed: 28Jun05 

Location: Total Depth: 8.8m Logged by: ACK 

Coordinates: 5,132,993 N I 435,960 E Inclination: .gD Reviewed by: DO 

I C) ~ j:: FlB.D VANE SHEAR STRENcmt g 1/1 .. iil 9 0 Z RemWd(4) Peak(l> ) ..J 

Z ~ ;:) j (I) ~ g Z ..J 
0 f.) m 0 ~ SPTTEST DATA i!: 
~ :;: ~w ~ w f.)~ Uncx.m'eded 'N' values lIS. depIh ( ~ II. C 

:z:: a.~ ...I 
~Q:: 

w :::I ~ ii:i .~ ~ 
a. 

~8 PL Me LL ·c 
a. :f~ :E 

~I ~ ~ W ....I ~ I • I 
0 w C) DESCRIPTION OF MATERIALS mIX: f/) III It: 20 40 60 80 

I""""" TOPSOIUORGANICS r 67 10 1A 01116 7 , ~ r.-;- ~~o to 0.15) :{ 
• • VerY loose, wet. dark brown to black oraanics 1B 0.3 · . t--271.0- • • 

1\ 
' + :::iLl • • (0.15 to 7.38) , . 

~ 
• • Firm, dry to moist, grey silt, trace fine sand I • • i- f • 
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4.6 + 4 

X 
I 

I 4 4 I I I 

I · . 100 5 01112 3 , 
I ! 5- 4 4 I I • • I • 4 I I I : · . '-- i I 

I 

! · , I I · . I ! ! i · . ! I I : 266.0- ! I • • I I · . I t I I ! " : · . I I • • , I ! 

• • I 6- • • j 

I 
! : · . c--: 

I i 1 I 
'. • • 

l 
'. · . • • I I · . 100 6 41815 13 , I 265.0- • • ! I · . 

I 
I : : 

• + I I I i 

I 
· . i I I I : : 

• + I · . I ! I 
i I 

1/ 
7- · . , 

• • j 

I 
I ! · . I : · . I 

I 
! ! I : 

()".1l coBBLES , 

! I " 264.0- i I ~Oo (7.38 to S.S) 
I 

I i ! 
1 ()o () Various minerals In gravel sized stones retrieved I I 

I 
, : : 

Q.°o from core barrel above bedrock I I I I 7.9 "::,.,' ."':-8- ()o <;) , 
Q.°o 7 ! I j I I -' .: 

1 I 

I I 
.. ~ " .. 

()o <;) './'. 

Q. °0 1 ! I 
.. 

263.0- ()o () i I 

t 

I j '.: .,' 
lf~o I ( , .. 

I I , 
I ~ I I I 

I 
I 8.8 End of Drillhole: 8.8 m I 

, I 

9- I 
, ! ! i I I I Water level measured at 3.12m below ground ! I I 
I ! ! 

I ! I 
surface on September 20, 2005. \ ! 

I I 
, 

262.0- Hydraulic Conductivity estimated at 3.0E-4cm/s on I I I 

I 
! , I 

! 
i 

I I I 
June 28, 2005. I ! 

I 
Well stickup was O.8m. I I I i ! ! ! 

WELL INSTALLATION SYMBOLS: SAMPLE SYMBOL: 

~8EMUCfE~~ rJ]- 11-- []]~ [gJ~ 
URSA Major Minerals Incorporated 

Shakespeare Project ( 

[[l] -- []JaomDPft Knight Piesold 
MqilCI'IO. ..... ·1'10.,1.-· 

0 ~~ (]~ ~ ....... Y!UIE 
101-0022211 N5<l906 0 

',' .' W«) .. Figure 13 CONSULTING 
:I1Ul-IJULLL-" ""v~,~.",,~,'I! \Ur\Ir\\\::!IN I \I\jtnU'I-UULLL-l_I"(!::V U.\::!t"'J 
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~ z 
(') 

.~ 
I 
( 

Q 
J . :., 

0: o 
.... . 

N 
N 
N 
0 
9 
;; 
;;; 
Z 

u 
a: 
I:ii ::;: 
(!) 
0 
..J 
w 
..J 
0 
J: 
..J 
..J 

ii: 
0 

Project: Shakes~eare Project Drill Hole No. MW-OS-08 PAGE 1 of 2 
Drilling Co: Downing Drilling In Situ Sampler: SPTandCore Date Started: 6JulO5 

Drilling Method: LF70 Elevation: 30a.3m Date Completed: 7JulO5 

Location: Total Depth: 9.7Sm Logged by: ACK 
Coordinates: 5,133,782 N, 431,802E Inclination: -90 Reviewed by: OD 

g (J) ~ i:: iii FIELD VANE SHEAR STRENG1li g III 
0 0 z RemouId( A) Peak (d) ...J 
..J ~ :::J :::l U) ~ .§. 

z z 
~ ~ 0 () 0 0 SPTlEST DATA 

j::: l: ~!i! w w ()~ LIru;orrecled 'N' valles lIS. depIh ( ~ Q :r:: ..J ..J 

~ .... 0( n.. n..O n.. 0.. ;:IC ~Q: PL MC LL Q > 
~ :i() ~ ~ 

oQ :l 0.. W h:~ I I I ;: w ~~ ..JO ..J DESCRIPTION OF MATERIALS ma: w 0 w (J) 0 0 U) 20 40 60 80 ;: .. 
."" "'" TOPS 591Z 1A 115121 26 X 

I 
0.15 

- L"'. 
~ h (0 to 0.15) 306.0-

~ Very loose wet dark brown to black oraanics 18 0.3 

l~ANU I R. °0 (0.15 to 0.46) 3 

I 
0.75 Cl~Cl , 

Compact. damp. light brown sand, trace silt and 

I ~ 1- \.",~ .. t.,.'" ,lqravel 

I 
I I ~ 

!,f.~(. .... , .. 
I 305.0- !.. .. t. .. '!. 

'1># ,.,. "" 

·Wi~~O.92} 1 el'~ ~ 

I ~ '\#,,. \. 
S minerals in gravel sized stones retrieved I ,...,.\",.~ 4 I j I ~ 

.. ..,,' .. 'f .. rom core barrel above bedrock I S .. t. .. t. I I 2- .... " ... '" (0.92 to 9.75) I I ~,~,~ 

304.0- {~1.:':~: Heavily fractured quartzite with hematite and I , 
I 
I I ~ ~ t,!,.,,'!. markosite infilling I ~,"'~ .... " 

I 

!'d ... ~ 

r 

I 
I ... ~ 'l ...... I i 

~'.,.:"''',\ 
I ! I ~ !."~r\";"\ I 

f.'t,'..f. ........ " .. j I 3-
!.,t. .. !. I ~ , .. ~ ... '" 5 I I I I 3.19 

303.0- ;," .. ;~.~~ 
I ~\,. .... " .... ~ 

! I 
I I 

I 
I " ... ' .. " .. '}, '" 

I I I 
l. it it.'!. 

! 
"' .. <\ ....... I : :.:.,,:,t.~ 

I f 
4- ..... "" .. ,,,' 

I ... ".,,,\I.,.~ , ! I ~I I : 1.,,,,(' 
1 i I ; I ...... -\ .... " I I I 302.0- !. ...... e.~" .. If...,. 

I 

, 
t 

1 i ;.-,:. .. '!. i I " "''' "'" "1 I I ~\== .. ,:- I : ... ." .. ro ... e I I , 
1 .. t.} .......... 'f.. .. - I I I 

I 5- ~'#\"#\ I I I 

I 
I ! \ .... ;. ..... ",~ .. I ! 1 I : ~,} .. ~\ 

I I I 301.0 - ", .. , ... 1.."'''4'f.., I I ! 
I I \~}-.-.",..., IJ,., I ( I I 5.49 ': 

~~~~";:" I ! I I 

I I I 
I : .... "" ... ',."\, 

I I ~"",:'it.".-..f. .. 6-
:L.!."l. I : ''''''''''' 7 I 

, 
I 200.0- ':.-.. "./ ... 1,""\ I I : : 

\~~ ... ',..\ i 

! 
I 

1..t.'}\~ .... 1,." 

1 
I • 1-" 

L,,'''!. I · f=': "' .. ~ ... \ '1- . 
;,.\~,~ I i I · r=" ....... .,.'11 

1 
"I- :' 7- ~\.'\/\'/-.. I · 1=.' :. .... ~t.JI,,,,,.:f..1. 

1 

I 
I I i · i=': 299.0- _ .. t..ot 

I 
'1-' . """'~ ... " 

-r 
I · r= '. ". ~. :: 

I I "1-: . ~t~ .. t.::." 

I 
, 

"" ... 8 i I i ' f.:." .. :!..1- \ 
:.~::. ..... ~ ~ it 

I I I i I a- \-.\",\ , , 
I .. ~ .. 

:....,t--/",,' ... \ 1 I ! I I :'1= :' . , , I I i I i I ! 

1 
· i= ' '\ ...... <= 

I I j 296.0- "" ... -"" 
I I .' r=.: ~ ........ ! ... t,_~ , i i 

t."",,~,}_. I I I 
I I I I I 8.53 ~~ I I , 

~t.:; .. -:.. I i I 
I I 

I 
"'u"" .. I I ) " .. ' ... ::a 

'::, •. "-,!:,""':.,,, I i ". 

I I 
.. :. .. ~,,-'!. ! I i 

I 
9- ..... " ..... I I · . :" ' !. .. ~ .. t. 

I I 

I 
I ! 

" .. \ ..... 
i I : ".-... 

297.Q -
:",,!;t.-=' 

I I I 1 ! , .. , .. "', ....... " j ! '.' 
..... '.,. "'JI,l,."'" 

! ~ j I j ~ ! ~.1,,~ 
i 1 I I i .... ""." 

i I 
I 

I ~ !..f. .. ~ i I , 
9.75 i i I ! I , 

End of Drillhole: 9.75 m I 
I ! I I I I 

WELL INSTALLATION SYMBOLS: SAMPLE SYMBOL: 
URSA Major Minerals Incorporated 

~.rn'~~~ rJJo .. va II~ [IJ~ C8J~ Shakespeare Project 

Knight Piesold 
RqedNO. ~.No;1 ReN. 

fl1=m [I]J RI$f:.R flV>E. em JlOtTmPPE U~ ~ ....... VlUl£ 
101-C0222J1 NSC906 0 

Figure 14 CONSULTING 
I:\l Ul-UULL~' II \Nt!lU'lcUUil4-1_K~V U.l:;t-'J 
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Project: ShakesQeare ProJect Drill Hole No. MW..oS..oS PAGE 2 of 2 

Drilling Co: Downing Drilling In Situ Sampler: SPTandCore Date Started: SJulOS 

Dn11ing Method: LF70 Elevation: 30S.3m Date Completed: 7 JulOS 

Location: Total Depth: 9.7Sm Logged by: ACK 

Coordinates: 5,133.782 N, 437,802E Inclination: .gg Reviewed by: DO 

g (!) S'! ~ FIELD VANE SHEAR SlRENGTH i II) 

9 
t.... 

d iii Remould( A) Peak(A) 
... 

Z ~ :::I :::I II) ~ :[ Z ..J 
0 0 ~ 0 ~ SPTlESTDATA i: 

~ 
i: ~~ w o~ I.IncxlrrecIed 'N' values \IS. dep1h ( ~ a. a 

::r: ...s 
~~ ~It 

w ::l I- ~ 
0..0 0.. 0.. PL Me LL a 

0.. ~:d ~ ~ Ii:~ I • I ~ ~ w irl DESCRIPTION OF MATERIALS 
...sO' 

Q (!) UHZ: tn ala:: I/) 20 40 60 SO 
water level measured at O.75m above ground I I • I t I 

I 296.0- surface on September 21,2005. 1 J ! I HydraulIc Conductivity estimated at 5.0E-6cmIs on I I I 

July 7. 2005. 

! 
I Well stickup was O.75m. 

I 

! i 
11- ! I I 

I I I i I I 295.0- i t I I , 
I 

I ! 
I 

I I 

I I I 
I 
I I 

12-

I I 
! t I I 

I 2.94.0- I 

I 
I 

I 1 

I i j ! ! 
, 

I ; 
! ! i i I ! 

I 

I I I I I I 
13- I I 

! I 

I I i 

I 
, 

293.0-

I 
• I 

I 

I I 
I 

I .,. 
I I I I l i I I 

I 
! , I 

14- ! I I 
, 

I 1 ! ~ 1 I ~ I , 
! t I 

I 
292.0- ! 

1 
I I , I I 

i l I i 
i I j , , j I , • i I I ! I 

, 
j I ! I I 

, 
15- t I I I 

I I I , I ! , i I , I , 
i ! , 

2111.0- I 
! ! , 

i \ 

i l j l I 
j I 

I t 
I 

I I i I 
I I I 

! I 

! ! 

I 
16- I i 

, 
I 

I I ! I I 
290.0- ! , I , I 

I I I 

I ! I , 
I 

I I j ! I I , 1 , I j 17-

I ' I 1 ! 
i I 269.0- i i , 

I I I ( i 
I , 

! i I I 

16- I I ! I i i i I 

288.0-
, j j I I . , 

I i i i I ! ., 
f i I ! i I I i ! 

! ! ! ! 
19- I i I 

i ! I 287.0- i 
, I i 

, ! ! 
! 

I ! i 
i , : ! I i I I I I 

I I j 1 I ! i 
WELL INSTALU mON SYMBOLS: SAMPLE SYMBOL: 

~~~- rd-- .~ []}- [8J~ 
URSA Major Minerals Incorporated 

~1X Shakespeare Project \ 

tmat1O< [[]]_ ...... []]SI.OTlm_ Dam r..-ruoe Knight Piesold 
t<qea.",," 

t"OlI.NO.; I HSJ. 

0 101'()022211 N5-0906 0 .... ~ .... Figure 14 CONSULTING 
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Project: 
Drilling Co: 

Drining Method: 

~ 
ll. 
W 
o 

Location: 

Coordinat",s: 

z 
o 
~ 
~ 
..J 
W 

....:S~h!.!:a~k~ees~p~e~ac!..!re::..P:...!..:!ro:Uie~c~t~ ________ Drill Hole No. 
_D~o~w!!.n!.!!i:!.!nl:l.a~O:!.!ri:!!;lII!!.!nl:l.g ____________ In Situ Sampler: 

LF 70 Bevation: 

Total Depth: 

5,135,377 N, 437,149 E Inclination: 

DESCRIPTION OF MATERIALS 
"" "'" TOPSOIt.._ ... _5 

MW-05-09 PAGE 1 of 2 

5PT and Core Date Started: 11 Jul 05 

_--=2:::83.".8:...:m",,-_ Dale Completed: 12Jul05 

9.75m Logged by: ACK 

-90 Reviewed by: DO 

>!!t >!:t (0 to 0.46) 111110 11 

r ' 
I I I 

1-

4-

5-

6-

'" ~ 7-
z 
'" 

~ Loose to dense, dry. brown, very fined grained peat! 
Q 0 Q r \and omanics 

283.0 Ji 0 0 .. -
<:l Q () (0.46 to 1.37) 

Pa 0 ~ Small to large gravel and cobbles with many 
R 0 9. varieties of minerals 

BEDROCK 
(1.37 to 9.75) 
Niplssing Gabbro, tine grained, greyish in colour, 
some quartzite veins 

rn- B-

100 3 75 

99 4 63 

100 5 81 

99 6 79 

99 7 99 

99 8 67 

55 

50 

52 

54 

66 

48 

I 
I I 

,. I 
! I I 

I II. I I I II 

I ! [ I I I I 
II I I i I 
I I I' I , 
I 1 I I - j ! 
Ii! ! I j I 
I I I I ' I I 

I I 1 I III! 
i ! I I i I I 
! I I i I I I 

I 
I 1 

I I 

I I ! I ' I I 
! I II II ! I ! .I! I' I I! I 
, I ! I I I 1'1

1

, I I I I I 
I ! I I I ' 
I 1,1 Ii! ! t 

I ,.y! I 
, I I ii' 1 II 

I I' ! i I' I I 
I I I', I 

I I I[ 1 II f I II 

If! [ 1 j 

\ I, ! II II i i II 
j : I ' · j I I I,. I I I I I II I I 
I ! I I I 'i I 
i 1 ! ! i 'I' I i 
j I I I! I! I 

URSA Major Minerals Incorporated 
Shakespeare Project 

0.4 

3.36 : 

4.88 

: 

: 

: 

7.93 ~"'~ 
, . :'.:: .:. 

.. 
• • *, , . 

9.75 p:..::.: 

o U • h Pi' ld Rqeal'«l j. RIt.N::t I Rei, ~ Q-., ~ ....... [[]]-- []]stDTrElIPI'E U""" r::;;iI-..y1Ul£ .nnlg t eso 101..0022211 Ns.09061 0 
~ U W L.- CON S U L TIN G Figure 15 
o~~~~~~~~~~~~~ __ ~~~~~ __ ~ __ ~ J:\lUl-UUaL- I \NI:S1Ul-UU.c..::..::-1J·{!::V U.GPJ 
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Project: Shakespeare Prolect Drill Hole No. MW-05-09 PAGE 2 of 2 

Drilling Co: DownIng Drilling In Situ Sampler. SPT and Core Date Started: 11 Jul 05 
Drilling Method: ...lLF=-7,-,O~ _____________ _ Elevation: 283.8 m Date Completed: 12Jul05 

Location: 

Coordinates: §.135,377N, 437,149E 

'" 

! 
~ 
11. 
W 
o 

273.0-
11-

272.0-

12-

271.0-

13-

270.0-
14-

269.0-

15-

268.0-

16-

267.0-
C> 17-
() 
z ., 
l:i 
Cl 
:j 266.0-
2i 18-

DESCRIPTION OF MATERIALS 
water level measurea at 1. fum IleIOW ground 
surface on September 21, 2005. 
Hydraulic ConductMty es1imated at B.3E-5cmJs on 
Juty 12, 2005. 
Well stick.upwasO.91m. 

Total Depth: 9.75 m Logged by: 

Inclination: -90 Reviewed by: 
FIELD VAlE SHEAR S1RENGTH 

~ Remould ( .t.) Peak (A ) 

<i SPTTESTDATA 
> Uncortecfed 'N' values vs. dep!h ( ¥ 
~~~PL~---~MC~-~~~U~ 

~~~lt=~;===~~~·~~;=~oo;=~I~ 

I 
j I 
I I 

I 
I I 
i I. i 

1 i 
. I 
! I 
! I 
: i 
! I 

I I 
I i 
! i 
~ i 

! ! 
1 I , ! 

i 
i , 
I , 
i . 
i 

} ! 

I 
! 
I 
! 

1 ! 
I 
I 

I
I i ! I 

I 
I I 

I I 
I 
I 

II I I 

j i I I I 

I I I 
I ! ! I 
I
I I 

I I I ! 
i . I ! 

I 

-I I 

II 

1 ! 
i 

II 
I I ! 

I I I I, 

! I I ! 
III i I , i 

, 1" I I, ,./~! 
! I I ! I 

a: I' : i I Cl ' J I 

~ , I ,I, ! ) 
~ 265.0- ill ! 1 

ACK 

DO 

~ 19- 1 ;, I I ! 1 

;; , ! i l! I' ~ : ! ! : t 
o 264.0- 1 j !.! i 
Ci ! f lit 
i~W~E~LL~IN~S=T~AL~~J~no~N~SvYMnnB~OrLS~::~------~SAM~~P~L:E~S~'~~~BO~L~:-~-+-----~----~~~~--~~~--~~~--~ 

URSA Major Minerals Incorporated 
Shakespeare Project 



Project: Shakespeare Project 
Drilling Co: Downing Drilling 

Drill Hole No. MW-05-10 PAGE 

Core Date Started: 

1 of 2 

14 Aug 05 
Drilling Method: .. .:::LF'-'-'70"--_____________ _ 

In Situ Sampler: 

8evation: __ .::;.33;::;.4.:;.;m::..:-__ Date Completed: 15 Aug 05 

Location: _ ... _------------- Total Depth: 9.75 m Logged by: 

Coordinates: 5,135,256 N! 437,987 E 

DESCRIPTION OF MATERIALS 
BEDROCK 
(0 to 9.75) 
Heavily fractured quartzite with hematite and 
mari<osite Infilling 

100 

99 

73 

100 

100 

100 

6; 40 

Inclination: -90 Reviewed by: 

2 

3 

" 

5 

6 

76 

78 

73 

100 

100 

81 

FIElD VANE SHEAR STRENGTH !I Remould(Aj Peak (A) 

":i.> SPTlESTDATA 
Uncorrec!ed 'N' values \IS. dep1h ( l' 

~ ct: I--cP:-L.;..;.;,;..;...;..:..;..;;..;;...:,...;.,M=::,C:--'"'-;.;;.:;..;.;.!......:,LL~ 
.... ::e g;0! 

75 

74 

78 

81 

84 

75 

20 40 60 60 

I I 
I 

URSA Major Minerals Incorporated 
Shakespeare Project 

JD 

DO 

0.3 

1.5 

3.5 .. 

: 
4.88 

7.92 ':"-." ":-. ~ .. 
#: :', 

~ .. ~ ' . 
. . . ~. 

-: .: 

.. 
'." 

9.75 "-~ 



Project: Shakes~eare Project Drill Hole No. MW..o5-1D PAGE 2 of 2 

Drilling Co: Downing Drilling In Situ Sampler: Core Date Started: 14 Aug 05 

Drilling Method: LF70 Elevation: 334m Date Completed: 15 Aug 05 

Location: Total Depth: 9.7Sm Logged by: JD 

Coordinates: 5.1351256 N I 4371987E Inclination: ::10 Reviewed by: DO 

g CI :,e j::: 
iii FlEUl VANE SHEAR STRENGTH :[ III 

g t- O Z RemouId ( ~ Peak (4) 
...J 

Z ~ :::I :) !2 ~ ! z .... 
0 0 tn 0 ~ 

SPrTESTDATA 

~ 5: 
ww w w O~ lJn\:I:lrrecIed 'N' values lIS. depIh ( ~ b: Q 

:r.: ..J> ..J ..J 
3: e ~II: 

w ...J 

t: ~ 
0.. 0..0 0.. 0.. Pl Me LL Q ...J 

~ :::EO ! :i OC :::I ~ W ..J DESCRIPTION OF MATERIALS ~~ -< ..JO !i:i I • I 
0 w CI U) COil:: (I) 20 40 60 eo ~ 

Well was dlY. Well stickup was 1.0m. I 

I 11- 323.0-
I 
I . ! I I 

I I 
I 

I 

12- 322.0-

I I 
I I . 
I I 

I I 1 r I ! I I 

I I ! I I 13- 321.0- ! ! I 
I 

I .... 

I 
14- 320.0- I , , 

I I ! I I 
I ! 

I 
I I I 

I I 
i I I 

I 15- 319.0-
, I I 
I I i 

I I t I I I , 
I i 

I I I 1 I I I I 
16- 318.0 - I 

I I 
I I 

I 

1 
I 

, 

\ I I 
17- 311.0-

, I 
I I 

j 

I ~/l' I I 
I 

I f 

I 
I I '. 316.0- I 
, 

18- I I I I , , 
I I I I I I I i I 

I I . 
19-

\ 
, ! I 315.0-
, 

I I I I 
I I I I I I 

I I I I I I I I 
I I I I I ! , , 

1 

I I I I ! , 
1 i , 
I I ! 

\, 

WE ..I. INSTALLATION SYMBOLS: SAMPLE SYMBOL: 

~aem>«n fZl ....... ~--- B'""'" [J]~ [8J~ 
URSA Major Minerals Incorporated 

J .... ~ Shakespeare Project 

~~ DTI~- []]aonm_ OroE C.-ME Knight Piesold ~~ ~ 0 101..0022211 NS0906 
•••• $NI() 
' ... Figure 16 CONSULTING 
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Project: -'S=.:h:.:.;a=:k.:::e:.:s:.cp;.:e,:a:,.:re"-'P'-'r:.,:o:.a;je:.;ct"""--________ Drill Hole No. 
Drilling Co: ...:Do=wo=iUlng:s..::;D:,.:ri!!!lIi:.:;nglL-____________ In Situ Sampler: 

Drilling Method: LF 70 Elevation: 

~ 
W 
Q 

Location: 

Coordinates: 5,134,697 N! 436,377 E 

g (.9 g 
C) 

i: 

~ 
(.9 DESCRIPTION OF MATERIALS 

1"-' >:.:I TOPSOllJORGANICS 
( ~ ~ (0 to 0.3) 

, • ! , "\ Very loose wet. dark brown to black Ql]:Janlcs 
, • '. SILT 
• , ' , (0.3 to 2,44) 
" Rrm to hard, moist. brown and grey moWed (slightly 

1- 2920 - !'.! varved) silt, trace day 
• ! , . · , , . · . , , , . , , , . 

2- 291.0 - '.', . , , , , , , , . 
BEDROCK 
(2.44 to 9,76) 
Heavily fractured quartzite with hematite and 
markosite infilling 

~ ww ..J> 
0..0 
::iC) «W 
(1)0:: 

Total Depth: 

Inclination: 

811019 

214112 

Otx4 

100 5 76 

100 6 79 

100 7 73 

100 8 100 

100 9 100 

MW-OS·11 PAGE 1 of 2 

SPT and Core Date Started: 16 Aug 05 

_----=29=3..:.;m"--_Date Completed: 17 Aug 05 

9.76m Logged by: JO 

·90 Reviewed by: DO 

~ct: PL Me LL C 
~~ ~ 

3ict: 20 40 60 80 ~ 

8 )\ 

19 

16 

100 

71 

72 

70 

72 

68 

1\ 

I ' r-rr-r--'-- '-r-

! I I 
I I; 

I 
I I I ! 
I I 

I I I 
I I ! 

I I 
! 

I 

·1/ I· 1 , I 

I I I I 
I I I 

I i 
, I I 

I ! i I 
I 11II 

0.3 

0.91 

1.52 : 

': '- ': 
, -' 

" ;: . 
: .. - :. 
"::: " 

:',= :. .' i=.-
· ;"-" 
: 1'=-:' :.1= : . !=, 
· i-- ' :,1=', :. r:: :' :,t= :. 
, F- ' 
· I- ' :, t:: ' 

':. [:: :' :.1= :. 
, i- ' , i= " 
,",F :, 
~.'-- '. 

: 

7.62 ..,...~;.; 

. : ... 
" ".: ..... 

'. '.:", ... 

, , . . .~ 
" 

9.75~ 

URSA Major Minerals Incorporated 
Shakespeare Project 



Project: Shakespeare Project 
Drilling Co: Downing Drilling 

Drifting Method: ~LF~7:.::0,--____________ _ 

Location: 

Coordinates: 

g (!) 
0 

:[ z ~ 

0 0 
::c fi x 
Ii: > ~ III !!i 
Q III (!) 

11- 282.0': 

12- 281.0-

1 
~ 

13~ 280.0-

14- 219.0-

15- 278.0-

16- 277.0-

5.134,697 N, 436,377 E 

DESCRIPTION OF MATERIALS 
water level measurea at u.~m belOW grouna 
surface on September 22. 2005. 
Hydraulic Conductivity estimated at 7.7E-5anIs on 
September 8, 2005. 
Well stickup was i.03m. 

Drill Hole No. 
In Situ Sampler: 

Elevation: 

Total Depth: 

Inclination: 

MW-05-11 PAGE 

SPTandCore Date Started: 

293m Date Completed: 

9.76m Logged by: 

-90 Reviewed by: 

I 
I t I 
III 

I I ! I ! ' 

I I i 
! I 

i I I 

I I 

Iii I I ,j ! 
. I I 
I I ! 1 ! ill , 
i : : I· 1-1 ! ! I I 
I ! ! I' I I !! I I 

i i 'II I I ! !I " 

.! I I 
! 1 I ! I I! 'I I' 

I I " I I 
I I I I I 
! I I j I I 

2 or 2 

16Aug05 

17 Aug 05 

JO 
DO 

! ,,- mo- III I II I II 
b \ I I I I I·' 
(!) : i ,I '(I 
::l 1 ! I I" i I I i!5 16- 275.0- i I I i I 

~ 1 I II I I I ~ ,I I I II II 'I ~ I,. " i,. I 
N 19- 274.0- , 'I 'I I I, ~ : ! : I 
o • : ! i I ! I I 
ill ! ' ; iiI II I' 
~ ! I I ,I I. I I ~~~~~~~~~~~~ ____ ~~~~~~~~-+~~ __ ~~~i~l~'_~~~~~~~~_~ 
~ VIIElLINSTAL ION~YMBOLS: SAMPLE SYMBOL: 

~ P'?l. [I] URSA Major Minerals Incorporated 
§ ~"""'CNn! r:6J-!.ill"""""'"""'" ......... rgJ...."."""" Shakespeare Project 

~ [J- ~a<1I3H OTI"-- []]s.oTTmPft U~ c;jjIMlaYnB< Knight Pies~1 :;':1 ";' 
~ CON S U L ~"'::'! rFiQure 17 
O~:\m\IUm'I~~~L~~'_I~~~~~I~~I'I~~jIM~~rN~II~~AT.II~~U~INI\~N~.~lIIUm:l~,-~mT~~"I~_~KC:'V~U~"~~~'Jr-----~--------~~~~~~~~----~~------~ 
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r-----.. ----------------------------------------------------------------------~ 
Drill Hole No. MW-05--12 Project: Shakespeare Project 

Drillint] Go: Downing Drilling 

unlling M,lhod: ~L=-.:F7~0 ______________ _ 
In Situ Sampler: 

8evation: 

;; 
a; 
z 

CoordinatHS; 5,134,465 N , 436,166 E 

DESCRIPTION OF MATERIALS 
BEDROCK 
(0 to 9.45) 
Heavily fractured quartzite with hematite and 
markosite infilling 

End of Drillho/e: 9.45 m 

~ Water level measured at O.96m below ground 

Iii WELL INSTALLATION SYMBOLS: SAMPLE SYMBOL: 
::I' 

100 

81 

100 

100 

100 

100 

9 ~"""am ~~ r:d-."- []}- cg]~ 

Total Depth: 

Indination: 

o z r3 w 
..J ..J 
0.. 0.. 

! ! 

2 

3 

" 

5 

6 

93 

70 

76 

96 

98 

91 

PAGE 1 of 2 

Core Date Started: 18 Aug 05 

_---=3""O""3..!.!mC!..-_Date Completed: 19Aug05 

9.45 m Logged by: 

-90 Reviewed by: 
AaD VANE SHEARSTRENGlH 

~ Remould { AI Peak (a ) 

< SPTTESTDATA 
> Uncooected 'N' values vs. depth ( t 
~ II: I-P-L~~....;..;;.....;..;;.7:MC:-C-....;..;;.;.:;.;.;..!....::LL-:-I 

~~I JI~;===;=.~;=~;=LI~ f); ct: I- 20 40 60 80 

74 

67 

67 

71 

76 

69 

I I 
I I 
I I 

I I I 
I II 
! I I I I 
I ' 

I I i I 
I : ,'I I I 

I I I Ii \ i I I : I I 
i I I l \ I i I I 
I I II ~ I III I 

I I I I ! I 
! II 'I 

I I I! : II 
i : 'I I 

i , II I I 
I II o't I 
I I I I'! ' 
I I 1 I i I 
! I I I ! i 
! i i ! I I 
I. ! I /1 I 

! i , ! ! 
I :1, I I ! ! i I I 
i i ! l I 
1 I I i I 

URSA Major Minerals Incorporated 
Shakespeare Project 

JD 
DO 

0.3 
('jJ ~ 

1,52: : 

2.13 : 

: 

" 
: 

: 

: 

: 

"~:: 

.. . . .. 

9.45~ 

j El~ ~sam [llJM_- [[]amTmPPE O~ ~~ME -Kn~ig-h-t-Pi-· e-' s-o-1-d-r-1-=o~~=o2-~n:::-221~-1 ..,...,,:IT.....,. 

~ CON S U L TIN G Figure 18 
at:\~I·lrrUllr-I~rnr,UL~LL--~~~~~lnll\~UA.I~IIA~\U~II~II~~~~i·lmUI~'ll~~L~LL~.-lr_~Kt:V'V~ul,.u~~Jr---~....;..;;.----------....;..;;.~....;..;;.....;..;;.~------~--------~ 



Project: Shakeseeare Project Drill Hole No. MW-05-12 PAGE 2 of. 2 

Drilling Co: Downing Drilling In Situ Sampler: Core Date Started: 18 Aug 05 

Drilling Method: LF70 Bevation: 303m Date Completed: 19 Aug 05 

Location: Total Depth: 9.45m Logged by: JO 
Coordinates: 5,134,465 N I 436,166 E Inclination: -90 Reviewed by: og 

:§: (!) ~ ~ in FIB.D VANE SHEAR STRENGTH E ~ 0 ~ ci Remould(Aj Peak (A) z ..J ~ ::J ::I 
~ ~ e 52 0 0 z 0 ~ SPTTESTOATA -- i: ww ~ ~ o~ 
I-

0 
~ ..J> l/ncarreded 'N' values \IS. dep!h ( ~ a. ::r: 

~ 
0..0 0.. a.. ~~ ~a: 

w :l I-

~ PL Me LL 0 
0.. ~M :Ii ~ 98 Ii:~ :::I ~ w DESCRIPTION OF MATERIALS « c w (!) 00: 0 0 lOG:: fI) 20 40 60 fO ~ 

surtace on. ::;eptemoer 22. Z005. I 

I 
Hydraulic Conductivity estimated at 6.2E-5cmIs on 

I 
September 22. 2005. 
Well stickup was O.82m. 

I I I 
11- 292.0- I r i I I , 

I I i 
; I 

I I , I I 
: l 

1 

! I ! 
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I I 
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! I 
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! I I 
i 

, j I , 
i I 

I ! i I 13- 290.0- ! t ! i j i 
I 

j 
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! I , 
I I I I '" I I 

i 
I I 14- 289.0- I 
1 , t , 

I -
I 

. \ 

I j I 
I I 

I 
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I I I ! , ! I i i 
t I I I 

15- 288.0- ! I i i , 
! I I I 

I I ! j I 
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1 i ! I I ! , I 

I I 16- 287.0- I I I ! 

I ! I I 

I I I , ! 
I i I i I I ! 1 , I I i j I i I 
I ! I : 

I 
I 

'" I 
, 

I 

I 
I 0 17- 286.0- I I 

~ I I I i I z I i I 

I 
.., , 

i I 
i I t 

15 I I 

I 

V . , 
(!) 

, i I I 

I 
\ 

I 
I ' :l I I I I a: 18- 285.0- I ! I 0 ! ! ..., I i I <l. i . i (!) i 

j 
[ ! I i 0 I ! l 1 ~ 

I 
I i , 

I I ex: I I I I ! I I j 
, 

! .. . I 19-
1 

1 '" 284.0- j i i I I IN 

I 
, I N 

j I 

~ I i ! 
1 I 

! , I I I I I (; I , 
I I ! 

1ii i I I 
I ! ) 

z I i I I I ! I I 

U I I i ! 1 I I a: I ! i I 
• III WELL INSTALU TION SYMBOLS: ~f'LE SYMBOL: 

::!! URSA Major Minerals Incorporated 
(!) ~~0}~ t]- .-- [I]~ ~~ I., 9 !~~ Shakespeare Project 
w 
..J 

10:2~1 """""';1"""" 0 Knight Piesold :5 0 ~~ [D-- []]smtm_ O~ ~StEt8Vn.eE N5-0906 0 
..J ...... WI) 

Figure 18 a: .. 
0 CONSULTING 
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Project: Shakespeare Project Drill Hole No. MW-OS-13 PAGE 
Drilling Co: '-.!D:::;o:::;w:.:.n~l::.:nol:l.g.!:D:.:.ri:.::lI:.:.in:::lgL-____________ In Situ Sampler. SPT and Core Date Started: 

Drilling Method: LF 70 Elevation: __ ~30~7'-.!m~ __ Date Completed: 

Location: Total Depth: 9.76 m Logged by: 
Coordinates: 5.134,432 N! 436.554 E Inclination: -90 Reviewed by: 

5-

1 of 2 

20 Aug 05 

20 Aug 05 

JD 

DO 

t:'!~ 1~;1 0.3 

0.76 

1.52 : 

::< 
:. f-:· 
": ~~ ': 

8.53 ~::.c;.;. 
". ".: ::. 

9.75~ 



Project: ShakesReare Profect Dn11 Hole No. MW"()5-13 PAGE 2 of 2 

Drilling Co: Downing DrllHng In Situ Sampler: SPTandCore Data Started: 20A!!g05 

DriRing Method: LF70 8ava1ion: 307m Date Completed: 20 Aug 05 

Location: Total Depth: 9.76m Logged by: JD 

Coordinates: 5.134,432 N I 436,554E Inclination: -90 Reviewed by: DD 

E (!) ~ j::: 
i'il FIElD VANE SHEAR STRENG1H ]: ~ 0 0 Z RemouId ( ~ Peak (to) 

Z ..J ~ ::l 

~ 
fI) ~ ! 0 ~ fa 

z 0 SPT lEST DATA ~ ~ 
ww ~ (.)~ Unrorrected 'N' valles VI. deplh ( ~ Q :r; :r; ..J> ..J 

~o: ~ 0.. 0..0 0.. D. §8 .Q Ii: Gi ~ :E(.) ::Ii ~ 
PL Me LL 

~ W ..J ~~ « t:~ J • I 3: 
0 w C) DESCRIP110N OF MATERIALS (I) (I) alit; fI) 20 40 60 80 

Water level measured at O'22m below ground I f 

I I I surface on September 22. 2005. I i 
I Hydraulic Conductivity estimated at 2.7E-Semls on 

I I I 
September22,2005. 

I 
Well stickup was 1.04m. 

11- 296.0- I 
I I I 

I I I 
I I 

f 

I 
I 

12- 295.0- j , 

I 
! I 

I I I 
I , r 
f I I ! I i I ! , 

I I I f ! I 
I 

I I 
i I 13- 294.0- I i i 

I ! I I I 

! I 
i 

.... ! I I 

1 
I I I 14- 293.0-

, 

I 
i 

1 

I 

I I I I I 
I I I 

! ! 
I 

I I j 

I 15- 292.0- ( 
! I 

1 I I 
I 

I I . 
I i 

I I 
I I I I 

! 
I , 

I 
, 

1 i I I I I 

! i I 

j 16-
I I 

I 
i 

291.0-

I 
I 

I 
I 

1 

! j I 

1 I 
I 

I 
I , I 

i i 
, 

i I I 
I 

I i I , 

I I I I 
17- 290.0-

I 
i I I 0 I 1 

I \) , I , 

1 

I 
I I I I . I I i I r j I I I ! I I 

18- 289.0- i ! ! I ! 
I 

I i I i ; I ! i I ! I I I I I ! I 1 i I I I I ! , 
I I i I 

i , I I I I ! I i I , I i 

I 
I I 

19- ! I , i I , [ I 288.0- I 
I , , , 

! ! 
i , 

I ! I I I i I 

I ! l I I I I 
I 

I i I 
I I 

! I 1 , 
I ! I 

I ! I 

I ! 
I I I i 

I I r 
I I I I 
I I 

WELL INSTALLATION SYMBOLS: SAMPLE SYMBOL: 

~~ro1C&JN rJ]- 11- [J]W3ER C8J~ 
URSA Major Minerals Incorporated 

Shakespeare Project 

[] ~~ ITIJRSeR- [[] aomo_ '.'~. we 
" U~ ~_1Wl Knight Pieso~~ I~ 

CON S U L TIN G Figure 19 
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Project: Shakespeare Project Drill Hole No. MW"(}5·14 PAGE 

Date Started: 

_--=32:.4:.:;:.5:::.,:m",,--_Date Completed: 

1 of 2 
Drilling Co: Downing Drilling In Situ Sampler: 

Drilling Method: ...!L:!F_7!;!0"--______________ _ Bevation: 

Loca!ion: 

Coordinates: 

z 
o 

~ 

5,135,120N, 437,100E 

iii DESCRIPTION OF MATERIALS 

Z 
M 

5 
(!) 

:::l 

1-

2-

3-

4-

s-

6-

~ s-

~ 9-
o 
9 
(; 

1:0 
z 
u End ofDrilihole: 9.76 m 

~ WELL INSTALLATION SYMBOLS: :::; 

r 

SAMPLE SYMBOL: 

Total Depth: 

Inclination: 

100 78 

100 2 93 

100 3 88 

100 91 

100 5 90 

100 6 84 

Core 

9.76m 

74 

78 

74 

70 

65 

66 

·90 

I III 

i I I . I 
I I I , I I 
I I I 
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I I I i 

'j ! I 
j ! i 
I i I 
I ( ! 
I I ! 
I I I 
I I,: . 

! 
I I ! I ! i 

! ! I 
I ! ! 
I I 
, " i , I 
I : i 
I I 

! i ! 
I' 1,< i 
i ! 

i I I 
\ i 
I ! 
I : 
i I 

I j 

Logged by: 

Reviewed by: 

I 

I 
I 

I I I I 
! I i I i , i I 

I I " I 
'I I I j I I I I I ' 
I ! 
I I 
I ! 
I -I' 
, ! I 
, I 

! I ,! 

I II 
I I I I 
II I I 
I ) I 
Ii! 

II !! I i ! I 
i I I, L 

I
' II, ,{ ! i , f 

I I 

I I I 

! I ! I 
! I',! ! 

! 
1,1 I : 

! i 
I ! ! 

',I ' III I 

25 Aug 05 

27 Aug 05 

JO 

po 

1.52 : 
: 

,.'- '. 
"~" ". '. 

': ~.: ." .. 9.7SF 
URSA Major Minerals Incorporated 

Shakespeare Project 



Project: Shakes(;!eare Proiect Drill Hole No. MW"()S-14 PAGE 2 of 2 

Dnlling Co: Downing Drilling In Situ Sampler: Core Date Started: 2SAug 05 

Drilling Me1hod: LF70 Bevalion: 324.5m Date Completed: 27 Aug 05 

Location: Total Depth: 9.7Sm Logged by: JD 

Coordinates: 5,135,120 N , 437,10DE Inclination: :ill Reviewed by: DO 

~ (!J c j::: 
iil FIELD VANE SHEAR STRENG1H I (I) 

9 0 Z Remould( .-.) Peak(A) ..J 

z il2 ::;) :::I (I) ~ g Q (.) fa 
z 0 ;i SPTTESTDATA i: 

:i: ~~ w o~ > Unconected 1'1 values vs. depIh ( ~ a. 0 
::t: ~ ..J ..J 

~Q: 
w :I I- 0.. ·0..0 0.. 0.. 3: Me LL c Gi ~ ~M :E :E 9§ PL w 0.. 

~i I • I :I ;: w iii DESCRIPTION OF MA·rERIALS ~ <II( 
Q (!J en 0: en 1Ilcr: 20 40 60 80 ~ 

Water leVel measureCl at ;;!.~~_ beloW grounCl ! I I 
surface on September 21. 2005. 

314.0-
Hydraulic Conductivil¥ estimated at 9.9E-5cm/s on 

, 1 September 21.2005. 
Well stickup was 1.13m. I . 

I ! ii- I I I I I ~ 
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I 
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I I I I I I I , 
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I I I 
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I I I 18- ! 1 ! , ! 

i I I I i I I ! , I , 
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I 
i i I I , 
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I 
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i I I I i 
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I I I I I I 

WELL INS ALLATION sYMBOLS: SAMPLE SYMBOL: 

~---~ r:cJ-- []]~ [8J~ 
URSA Major Minerals Incorporated 

Shakespeare Project 

~~ [ORSER .... []] a.orTiDPft Ua.. ~ __ TW< Knight Piesold 10:2~1 HeI.NOJ ~, 
0 NS{I906 0 
'.' *' we) '. Figure 20 CONSULTING 

:nUl-UULl;l-l .~ II IUAI A\I.:iIN I \NtllUl-uULLL-1 Kt:V U.I.:iI-'J 



Project: Shakespeare Project Drill Hole No. MW..Q5-15 PAGE 1 of 3 
Drilling Co: ...;D::.o::.wn=j::.:n.l:l.9-=D~ri~lIi,,"n:.;a9 ____________ In Situ Sampler: 

Drilling Method: IF 70 Bevalion: 

Location: Total Depth: 

Coordinates: 5,135,256 N , 437,987 E Inclination: 

:[ 
~ 

o 
z 

f3 w 
..J ..J 
n. a.. 

Core Date Started: 29 Aug 05 

_--.:3~3~4.!.!m!..-_Date Completed: 31 Aug OS 

20.73 m Logged by: JD 
·90 Reviewed by: DD 

w FIELD VANE sfIEAR STRENGlH 
:3 RemouId ( ~ Peak III ) II) 

>
« SPTTEST DATA j!: 

lJnooIreded 'N'vaIues VB. depIh ( ~ Ib 
~ Q:; I-P"':L===":":"'::;:M~C::"";;===l....?:ll~ . Q 

IE 

a.. w o ! ! ~ ~ I 20 ,n· 60 so I ~ DESCRIPTION OF MATERIALS VI..... > 

8-··50 

URSA Major Minerals Incorporated 
Shakespeare Project 

9.14 !-



Project: Shakespeare Project Drill Hole No. MW-05-15 PAGE 2 of 3 

Drilling Co: Downing Drilling In Situ Sampler: Core Date Started; 29 Aug 05 

Drilling Method: LFTO 8evation: 334m Date Completed: 31 Aug 05 

Location: Total Depth: 20.73m Logged by: JD 

Coordinates: 5,135~56N, 437,987E Inclination: ..gg Reviewed by: DO 

g (!) ~ ~ iii FIELD VI>HE SHEAR ! II) 

9 d Remould{~ Peak(~} 
..I 

z ~ ::J :::. II) ~ E z ..1 
0 (.) rn 0 ~ 
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90 t:i! I • I 
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N.A.R. Environmental Consultants Inc. 

November 14, 2005 

Knight Piesold Ltd. 
P.O. Box 10, 34 Commerce Crescent 
North Bay, ON P1 B 8G8 

Attention: Ms. Deena Duff, P.Eng., Project Manager 

Dear Deena: 

1130 Southlane Road 
Sudbury, ON P3G 1N6 
Phone: (705) 5~2-5990 
Fax: (705) 522-1898 
Email: nar@bellnet.ca 

Re: Environmental Baseline Assessment - URSA Major Mineral Inc. 
Shakespeare Township Project 

The results of N.A.R. Environmental Consultant Inc.'s (NAR) environmental baseline 
assessment of Agnew Lake and three embayments adjacent to URSA Major Mineral 
Inc. 's Shakespeare Project an~ presented in the appended report (two copies plus one 
electronic copy). 

Summary of Findings 

In general, water quality at the stations sampled met the Ministry of the Environment's 
(MOE) criteria for surface waters, although some depletion of the dissolved oxygen 
levels was noted in the bottom waters of the deeper basins of Agnew Lake under 
summer stratification. Exceedances of MOE's sediment quality guidelines under 
baseline conditions was noted, however, exceedances of organics and metal 
concentrations in Precambrian Shield lakes is not uncommon. The findings also support 
the benthic and fisheries communities in Agnew Lake are limited and impacted by the 
annual draw-down of the lake. 

Due to this seasonal dewatering and the limited water movement, most of the longer 
embayments adjacent to the project site have limited potential as receiving water 
environments for discharges from a potential mining development. 

Receiving Water Recommendations and Considerations 

Based on work NAR has completed to date at the project site, the discharge of a 
combined minewater and stormwater effluent stream directly to Agnew Lake via a 
diffuser outfall is technically the most practical scenario to optimize waste assimilation 
and minimize environmental impacts. However, until a conceptual design for the tailings 
management area is completed, undertaking any more technical studies supporting a 
receiving water assessment is premature. 

The following are some general considerations that apply to either the specific or all 
options: 

r. I 



1. The more constrictive channels east of Spellman's Cove and Stumpy Bay afford 
good advective dilution potential, as would an extended submarine outfall laid 
along the bottom of the Sutherland Creek embayment, and discharging to a 
multi-port diffuser located in the main historic channel of the Spanish River; 

2. For all three options, the recommended extended outfall and multi-port diffuser 
should likely be installed at a mid-depth, above the seasonal thermocline for the 
purposes of better mixing and follow-up impact assessment. 

3. The submarine outfall associated with the Sutherland Creek embayment option 
would be approximately 3.2 km in length, starting from monitoring well WMS-11 
as a reference point. Considering the topographic relief at this location versus 
the Spellman's Cove and Stumpy Bay options, this outfall will likely be gravity 
flow. Potentially the submarine outfall could be rather simply installed in the 
historic thalweg (flow channel) of Sutherland Creek embayment; 

4. The design of any pipeline and diffuser will need to accommodate ice scour and 
potential seasonal exposure during draw-down in it's design. At the transition to a 
continuously submerged depth, the pipeline will need to carry the ice mass 
associated with the seasonal draw-down of the reservoir; 

5. Detailed bathometric profiling will need to be completed to facilitate siting of such 
a pipeline/diffuser, as well as additional environmental baseline and geotechnical 
studies of the shorelands and bed of the reservoir; 

6. On a strict aerial basis, the pipeline would result in a loss of habitat within the 
creek bed, however, the pipeline and commonly utilized concrete pipe weights 
afford significant structure for fish habitat. In NAR's professional judgement, this 
would therefore result in a net gain of habitat and would not be a harmful 
alteration, distruption or disturbance (HADD); 

7. The other potential HADD associated with the pipeline discharge scenario is the 
disturbance of shorelands and littoral zones during installation construction. In 
this site-specific case, the littoral zone is de facto not fish habitat in that the area 
is annually exposed during draw-down of the reservoir. One can reasonably 
expect that both benthic and macrophyte communities in this zone are absent 
due to annual desiccation and freezing. Some physical disturbance of the littoral 
bed below the defined regulatory limits of draw-down is likely in order to 

I 

accommodate placement of the pipe at the shoreline cut. However, a habitat , 
gain can be readily accommodated in this very small area of disturbance by 
placement of graded armour stone over ideally a granular underlay. This would 
create a usable bass spawning area in what is likely to be a post-'construction 
area of ground water upwelling associated with the pipeline.; 

8. For the shoreland area above the water line that would be disturbed, the use of 
bio-engineering principals is favoured versus hard armouring in that these tend to 
be as effective, more environmentally friendly and more cost effective; 

9. Once a water balance and general arrangement drawing for the mine 
development is finalized, a preliminary conceptual design for the outfall and 
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diffuser should proceed. The US Army Corp of Engineer's model CORMIX is a 
suitable mixing zone design tool for this application, based on our experience; 

10. Once sited, further baseline biological, hydrographic and current data should be 
collected to facilitate the final design and permitting of this discharge under 
Section 53 of the Ontario Water Resource Act. This is a relatively complex 
receiving water assessment, and as such an approvals timeline of 8 - 12 months 
might be expected; 

Closure 

We were recently advised that the daily production tonnage for the mine/mill is in the 
order of 4,500 Tonnes/day. As such, this mining project will trip the general provisions of 
the Canadian Environmental Assessment Act (CEM). We would encourage the client to 
initiate discussions with the CEM Agency as soon as possible. 

The report can be revised to meet the requirements of a pre-submission document to 
CEM - Fisheries and Oceans Canada once a finalized conceptual plan for tailings and 
waste rock management is adopted. This report generally completes our defined Terms 
of Reference with respect to requirements for Closure Plan reporting under the Mining 
Act. 

If you or URSA Major Mineral Inc. have any questions or comments regarding the report, 
or wish to discuss the discharge options presented above, do not hesitate to contact 
either Brad Bowman or myself. 

Yours truly 

Jan Linquist 
Senior Water Resources Scientist/Project Manager 

/ . 

3 

C-3 



Pre-Operative Environmental Baseline Study 
Shakespeare Deposit, Espanola, Ontario 

URSA Major Minerals Inc. 

Prepared for: 

Knight Pies old Consulting Ltd. 
P.O. Box 10 

34 Commerce Crescent 
North Bay, ON PI B 8G8 

Prepared by: 

N.A.R. Environmental Consultants Inc. 
1130 Southlane Road 

Sudbury, ON P3G IN6 
(705) 522-5990 

November 2005 

" . 



Table of Contents 

1.0 Introduction 1 

2.0 Background 1 

2.1 Terms of Reference 1 
2.2 Site-Setting, Habitat and Station Location Constraints 2 

3.0 Methodology 2 

3.1 Sediment and Benthic Sampling 3 
3.2 Water Quality 3 

4.0 Results and Discussion 4 

4.1.1 Sediment Quality 4 
4.1.2 QA/QC, Sample Replication, and Post-operative 5 

Statistical Methods 

4.2 Benthic Communities 6 

4.3 Water Quality 7 

4.4 Fish Communities and Habitat 7 

4.5 Project Site Ponds 8 
4.5.1 Drainage Characteristics and Fisheries Resources 9 
4.5.2 Plant Communities 9 
4.5.3 Evaluation of Ecological Significance 10 

5.0 Summary and General Recommendations 11 

6.0 Closure 

References 12 

List of Figures 

Figure 1: Regional Location Map 

Figure 2: Pre-Operative Monitoring Stations Locations 



Table 1: 

Table 2: 

Table 3: 

Table 4: 

Table 5: 

List of Tables 

Sediment Chemistry Results - Agnew Lake 

Sediment Chemistry Results - Stumpy Bay, Spellman's Cove 
and Long Bay 

Benthic Macroinvertebrates Collected from Agnew Lake, 2005 

Benthic Macroinvertebrates Collected from Long Bay, 
Spellman's Cove, and Stumpy Bay, 2005 

Water Chemistry Results, Agnew Lake 2004-2005 

APPENDIX A - 2004 Benthic Macroinvertebrate Results 

APPENDIX B - Dissolved OxygenlTemperature Profiles 

APPENDIX C - Habitat Descriptions and Photographs for Embayments 
Historic FiSheries Assessment Record 

APPENDIX D - Pond Investigation Photographs 

r; 



Pre-Operative Environmental Baseline Study 
Shakespeare Deposit, Espanola, Ontario 

URSA Major Minerals Inc. 

1.0 Introduction 

Ursa Major Minerals Inc. is actively advancing their Shakespeare Project located 
on the north side of Agnew Lake approximately 75 km southwest of Sudbury, 
Ontario (see Figure 1). 

Exploration work on the property has been conducted intermi:ttently since the 
1920's. The mineralization associated with the deposit consists of pyrrhotite and 
nickel - copper bearing sulphide mineralization within gabbroic rocks near the 
contact with Mississagi quartzites. 

As proposed, the 12 M Tonne resource would be extracted by open pit mining. 
Both off- and on-site milling are currently being evaluated as part of an economic 
feasibility study. . 

2.0 Background 

2.1 Terms of Reference 

As part of their staged exploration program, Ursa Major Minerals Inc. engaged 
N.A.R. Environmental Consultants Inc. (NAR) to develop a pre-operative 
monitoring program for the project in 2004. This included the collection of multi
media data on water and sediment quality, hydrology, benthic communities and 
fisheries habitat. The majority of this data collection was undertaken by NAR 
staff, however certain tasks (e.g. baseline stream sampling) were coordinated by 
NAR, with the sampling completed by the client under Standard Operating 
Practices (SOP). 

As the project advanced, Knight-Piesold Consulting assumed the lead consultant 
role, but engaged NAR as a specialty sUb-consultant to continue the delivery6f 
the environmental baseline study components of the project. ' 

Under the Terms of Reference, NAR's Scope of Services included: 

• the collection and interpretation of water, sediment and benthic data for 
Agnew Lake; and 

• a general assessment of fish habitat and wetlands within the project area. 

The technical studies completed should be regarded as preliminary in the 
absence of final siting of the infrastructure associated with the mine. At the time 
of the baseline studies, only the location of the open pit was confirmed. However, 
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the data collected meets the more generalized requirements of the Mining Act, 
and also serves for purposes of experimental design. 

2.2 Site-Setting, Habitat and Station Location Constraints 

Agnew Lake is a man-made reservoir, constructed in the early 1900's for 
purposes of power production. The Spanish River is the primary inflow to the 
reservoir. Johns Creek, entering from the north and located approximately two 
thirds along the reservoir, is the major sub-watershed in the project area. There 
are several other minor streams that discharge to Agnew Lake. 

Water levels in the lake are managed by INCO Limited under the terms of a 
waterpower lease. Water levels in the lake are generally lowered over the winter 
months, but maintained on a more constant basis (inflow equals outflow) during 
periods of peak recreational use, and periods of fish spawning activity (Le. Spring 
through Fall). 

The seasonal draw-down of the reservoir is approximately 3 - 6 m. As such, the 
littoral zone of the lake has been impacted, and there is an annual loss fish 
habitat associated with the winter draw-down. As the lands adjoining the 
reservoir are prone to erosional processes, failing slopes and massive land 
slippage are common. 

The local soils immediate to and forming the lake bed are predominantly sands, 
with varying amounts of gravels or cohesive silts and clays. The amount of sub
ordinate materials present are influenced by geomorphologic processes 
associated with the river, and form a gradient along it's length. In deeper, 
depositional basins, organics transported from the upstream and surrounding 
catchments overlay the parent soils. From a habitat perspective, this is a 
dynamic environment and therefore only limited benthic communities would be 
expected. 

3.0 Methodology 

A total of six aquatic monitoring stations were established in the receiving waters 
for the predicted mine activities (Figure 2). Three of these stations were . 
established in Agnew Lake to establish baseline conditions in relation to a 
potential extended outfall discharge option. These included a refe~ence (REF), a 
near-field (NF), and a far-field (FF) station. 

Three additional stations, the emb 
ayment stations, were established in the nearshore waters of Spellman's Cove 
(SP), Stumpy Bay (ST), and Long Bay (LB). Spellman's Cove is immediately 
downstream of the catchment in which the ore resource is located, and thus 
potentially might be influenced by on-going exploration activities, including the 
proposed clearing and stripping and 10,000 Tonne bulk sampling program. 

I • 

. '. 
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3.1 Sediment and Benthic Sampling 

Benthic samples were collected from the three profundal stations in Agnew Lake 
in the Fall of 2004. Unfortunately, the samples collected were composited across 
stations by a sub-contractor engaged to process the samples. The resultant taxa 
list thus serves no purpose in terms of post-operative impact assessment, and 
onlY provides for a general overview of the benthic communities present (see 
Appendix A). 

These stations were re-sampled in May, 2005, and the nearshore stations 
sampled concurrently. Triplicate benthic and sediment samples were collected at 
each station using a 15 x 15 cm petite Ponar dredge. 

The benthic samples were screened in the field through a 60 \-1m wash pail, the 
fraction retained on the screen transferred to 1.5 L plastic jars and preserved with 
10% formalin. The samples were then shipped to Zaranko Environmental 
Assessment Services for processing and taxonomic identification. 

Only the upper 2.5 cm of the samples collected was utilized for sediment 
chemistry analysis. This sLtb-sample was removed using a stainless steel spoon, 
and placed in clean 250 ml glass jars provided by the contract laboratory. The 
samples were delivered under Chain of Custody to Testmark Laboratories l:.td. 
and analyzed for total organic carbon (TOC), total Kjeldahl nitrogen (TKN), total 
phosphorus (TP), and trace metals by ICP/MS. Testmark is accredited by the 
Standards Council of Canada. 

At the time the samples were collected qualitative sediment descriptions were 
recorded, and physical habitat descriptions and photos collected at the 
embayment stations. 

3.2 Water Quality 

The Agnew Lake stations were sampled in August and October, 2004, and May, 
2005 to assess seasonal changes in water quality. / . 

, 

The samples were collected as photic zone composites (2 x Secchi disc visibility) 
using a composite bottle and metered line. Under later summer thermal 
stratification (August 2004), discrete samples were collected 1 m above bottom 
using a Kemmerer sampler. The samples were transferred to plastic and glass 
jars provided by the contract laboratory, preserved, and placed on ice. The 
samples were hand delivered to Testmark Laboratories Ltd. under Chain of 
Custody, and analyzed for nutrients and general characterization parameters. 
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Dissolved oxygen/temperature profiles were measured concurrently at each 
station using a YSI Model 85 DO/conductivity meter or a YSI Model 55 DO 
meter. 

Profiles were also recorded at the embayment stations in May, 2005, and sub
surface water quality grab samples collected concurrently. 

4.0 Results and Discussion 

4.1.1 Sediment Quality 

The sediment chemistry results for Agnew Lake proper and the embayment 
stations are presented in Tables 1 and 2, respectively. 

Agnew Lake Stations 

In Agnew Lake, all three stations are located in depositional site-settings, and 
established along an upstream to downstream gradient. There are no active or 

. historic point sources discharging to the study area, and thus the concentrations 
found should be representative of background conditions. 

The results for the triplicate samples collected from each station are presented, 
as well as the mean, standard deviation (SO), and coefficient of variation (CV). 
Typically, for purposes of station-to-station comparison, the CV should be less 
than 35%. At values greater than 35%, additional sampling effort is normally 
warranted to facilitate valid station-to-station and temporal comparisons. 

Given the preliminary nature of the study, no statistical assessment of station-to
station differences was undertaken. Qualitatively there would appear to be no 
order of magnitude differences between stations for any parameter. 

As might be expected in these depositional site-settings, TOC and TP levels are 
elevated, exceeding the Ministry of Environment's (MOE) LEL Guideline for 
Sediment Quality (MOE 1992), while TKN levels exceed the SEL. The catchment 
has a long history of logging activities and, until the mid-1960's, the river was,.- , 
used to transport logs to the mill annually. The historic as well as on-going " 
logging activities will have both contributed and elevated these nutrient levels. 

Both iron (2.3 - 3.3 %) and manganese (0.05 - 0.15 %) levels are also elevated, 
suggesting summer anoxia occurs at these stations. Under anoxic conditions, TP 
would be released into the water column from the sediments. 

The majority of the trace metals analyzed also exceed MOE's Lowest Effect 
Level (LEL) established to protect benthic macroinvertebrate communities. These 
effect levels were developed using data from the Great Lakes, and have been 
shown to not be indicative of actual impacts in Pre-Cambrian shield waters where 
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background levels of metals routinely exceed Provincial Sediment and Water 
Quality Objectives (MOE 1994) due to natural mineralization. 

Embayment Stations 

Concentrations of both nutrients and metals at the three embayment stations 
were generally within the same range of concentrations observed at the 
depositional stations in Agnew Lake. These background concentrations routinely 
exceeded MOE's LEL or SEL for the protection of benthic macroinverebrate 
communities for all stations. 

The highest levels of nutrients and metals were found at the Stumpy Bay station. 
These marginally higher levels could be reflective of higher organic content of the 
sediments, or exposed mineralization within the catchment, or both. 

4.1.2 QAlQC, Sample Replication and Post-operative Statistical Methods 

No duplicate, blind or spike samples were submitted for purposes of Quality 
Control - Quality Assurance (QA/QC), so only general comments on QA/QC can 
be offered. 

Testmark Laboratories Ltd. is Standard Council of Canada accredited. Having 
used this laboratory for 5+ years, NAR has found their analytical services to.be 
comparable to other labs in other project assignments. Based on our review of 
their internal QNQC provided for the analytical run, there are no readily apparent 
analytical or laboratory errors. 

The minor exception to this is the analysis of P (by ICP/MS) versus Total 
Phosphorus (by Scalar methods). These two different analytical methods were 
used at the embayment and lake stations, respectively. Although the 
concentrations reported in this study would appear to be comparable in terms of 
concentration, ideally the same analytical methodology should have been used to 
allow for direct comparisons. 

During any follow-up sampling, submitting the samples for replicate analysis 9f . 
"p" and 'TP" could facilitate a review of correlation between analytical methods. 
The samples selected should cover a range of expected concentrations (800 -
1 ,400 ~g/g), with n equal to 5 - 8 samples. A graphical plot of the two methods 
should be linear, and correlated at p<0.05. 

For all nutrients and most base metals (Ni, Cu, Pb and Zn), the CV achieved 
within individual stations was less 35%, however for other trace metals the CV 
was higher, notably at the embayment stations. To facilitate an optimal post
operative sediment quality assessment, replication per station should ideally be 
increased to 5 samples, and repeated measures Analysis of Variance (AN OVA) 
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adopted as an objective assessment of station-to-station and temporal changes 
in sediment quality. 

4.2 Benthic Communities 

The benthic macroinvertebrate taxa lists for the Agnew Lake and embayment 
stations are presented in Tables 3 and 4, respectively. For the triplicate samples 
collected from each station, the mean number of organisms and taxa is 
presented, as well as the coefficient of variance (CV). Percentage composition 
has also been derived as a summary of the dominant taxa in the individual 
samples. 

Agnew Lake Stations 

The dominant taxa at all three stations are worms (Oligochaeta), midge 
(Chironomids), and clams. In general, community composition at these three 
profundal stations is typical for unimpacted Precambrian shield lakes, low 
numbers of organisms and taxa diversity. 

At the reference station, low numbers of more tolerant stoneflies and caddisflies 
were found. On average, these EPT taxa represented about 4% of the organisms 
found in any individual sample. The presence of these taxa suggests that water 
quality conditions at this station are somewhat better than those found at the 
near-field and far-field stations. However, the latter stations are deeper and 
summer anoxia conditions would strongly influence the organisms that can 
survive low dissolved oxygen conditions. 

Embayment Stations 

Benthic communities at the embayment (Table 4) are very similar to those found 
at the profundal lake stations, although midge were somewhat more dominant as 
a percentage of the overall population. Both the total number of organisms and 
taxa diversity per sample were low, but not atypical. 

In general, within station variance based on number of organisms ranged from 21 
to 135%, exceeding 35% at 4 of the 6 stations sampled. Based on numbers ot 
taxa, only one station (the near field lake station) exceeded the 35% CV. 

Sample heterogeneity is common when sampling benthic communities. In any 
future pre- and post-operative studies, increased sample replication will be 
required. The variance estimates from these samples can be used to estimate 
required numbers of samples for specified levels of accuracy, or a sequential 
experimental design adopted. 

Given the simplicity of the benthic macroinvertebrate communities found at these 
stations, these organi~ms may not be idealized indicators of environmental 
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change in this site-setting, recognizing that littoral benthic communities will be 
equally depauperate due to seasonal draw-down effects associated with the 
reservoirs operation. 

4.3 Water Quality 

The water quality monitoring data collected from Agnew Lake in 2004/2005 is 
summarized and presented in Table 5, along with the embayment data collected 
in May 2005. The dissolved oxygen/temperature profiles collected at the time of 
sampling are presented in Appendix B. 

In general, the water quality of Agnew Lake is good to excellent, meeting 
Provincial Water Quality Objectives (PWQO) (MOE 1994) for all parameters 
measured. The exception is an exceedance of Cd in the bottom waters at the 
reference station during the August sampling. Lake Agnew would be 
characterized as a Policy 1 site-setting and suitable as a potential receiver for a 
discharge. 

These waters are dilute, circum-neutral, and poorly buffered, with low 
concentrations of chloride and sulfate. 

Agnew Lake is nutrient poor, based on overall TKN and TP levels as measured 
during one hydrologic year. 

The D.O.ltemperature profiles collected reflect a normal seasonal dimictic 
pattern, and are weakly stratified and weakly clinograde during the period of 
summer stratification. Dissolved oxygen levels in the bottom waters at the 
reference station exceeded MOE's PWQO of 5 mg/L for the protection of warm 
water biota, while DO levels in the deeper basins at the near field and reference 
stations was lower. 

Water quality results for Spellman's Cove, Stumpy Bay and Long Bay were 
similar to Lake Agnew, with no exceedances of PWQOs for those parameters 
measured. 

4.4 Fish Communities and Habitat 

The generalized habitat descriptions and photos of the three embayment areas, 
completed during the Spring of 2005, are presented in Appendix C. 

Also included in Appendix Care results·of a Fall Walleye Index Netting (FWIN) 
study complete for the Ministry of Natural Resources (MNR) by Laurentian 
University's Co-operative Freshwater Ecology Unit in 1998 and 1999. 
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The following fish species (listed by abundance) occur in Agnew Lake: 

Common Name 

Rock Bass 
Lake Whitefish 
White Sucker 
Walleye 
Yellow Perch 
Northern Pike 
Smallmouth Bass 
Burbot 

Scientific Name 

Amblophites rupestris 
Coregonus clupeformis 
Catostomus commersonii 
Sanders vitreus 
Perca f1avescens 
Esox lucius 
Micropterus dolomieu 
Lota Iota 

Pike (Esox lucius) and walleye (Sanders vitreus) are the major sport fishery. The 
Guide to Eating Ontario Sport Fish (MOE 2005) lists both these species as 
containing elevated levels of background mercury, with consumption advisors in
place for both species over 30-35 cm in length. 

Both of these species are known to spawn at the mouth of Sutherland Creek. 
There is also a known walleye spawning area approximately 3 km east of Long 
Bay on the north shore of Agnew Lake (See Figure 2). The majority of the 
walleye spawning activity in Agnew Lake occurs further east at the mouth of 
Johns Creek. Johns Creek, in it's mid and upper reaches, supports a coldwater 
brook trout (Salvelinus fontinalis) fishery. 

The loss of littoral habitat, and associated benthic productivity, generally limit the 
fishery resources present in Agnew Lake. Based on our discussions with Co
operative Freshwater Ecology Unit, (Morgan - Linquist, personnel 
communication), this hypothesis is consistent with the limited warmwater fishery 
present in Agnew Lake. 

4.5 Project Site Ponds 

A field inspection was carried out on August 17th
, 2005 by A.B. Bowman, P. 

Geo., Senior Environmental Scientist with NAR, and Maureen Kershaw, R.P.f,-a 
Senior Ecologist. The purpose of the inspection was to assess a series of pci'nds 
that are located north of the proposed open pit and discharge to the south shore 
of the Sutherland Creek embayment at an existing stream monitoring station. 
Under one of the site development options, a proposed waste rock dump would 
be established upstream of the ponds. 

The area was accessed by boat from Agne,w Lake and the Sutherland Creek 
embayment, then by walking a series 'of exploration trails established for the 
purposes of Knight-Piesold's on-going geotechnical/geo-environmental 
investigative of the area. 
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4.5.1 Drainage Characteristics and Fisheries Resources 

Available mapping indicates three small ponds in series, with drainage flowing in 
a westerly direction. The outlet stream from the catchment was crossed several 
times during the field visit, and observed to be either intermittent or hyporhyric 
(subsurface). The channel downstream of the ponds is poorly defined, and only 
readily differentiated by the pre-dominance of mosses and ferns. This would be 
characterized as an Order 1 catchment. 

Two of the three ponds did not exist at the time of the inspection, while the 
middle pond, Pond #2 located at 436624E/5134546N, covered an area of <1 ,000 
m2

. Historically, either bedrock topographic control and/or historic beaver activity 
were responsible for the existence of Ponds #1 and #3 (see Plates 1 to 4, 
Appendix D). 

Precipitation during June, 2005 was reported to be 15% of average normal, 
which defines this year to be abnormally dry. However, there was some observed 
flow over the bedrock control pond for the middle pond, Pond #2. The volume of 
flow was visually estimated at < 0.0001 m3/s. 

The field pH of the stream was measured to be 6 using Litmus paper, and 
temperature near ambient (21 0 C). The standing water in the pond was dark-tea 
coloured (Le. humic). No Cyprinids were observed in the pond, which had an 
estimated mean depth of < 1 m. 

4.5.2 Plant Communities 

The wetland complex within the project area has developed on silt loam soils 
over bedrock terrain. A series of sedge meadows (former beaver ponds) occur 
downstream of a small, shallow pond. A narrow «1 m), very shallow stream 
meanders through the Canada Blue-joint GrasslWool Rush (Ca/amagrosfis 
canadensis (Michx) P. Beauv.lScirpus cyperinus (L.) Kunth) meadow marsh west 
of the open pond. Decaying beaver dams separate a series of graminoids 
meadows. Snags of varying degrees of decomposition were common in the ./ . 
wetland at both the drill site and meadows downstream of the pond. No active
nesting sites were observed. 

Scattered pockets of common meadow plants were observed on the site 
including Broad-leaved Meadowsweet (Spirea lafito/ia), Alnus incana (River 
Alder), Osmunda sensibi/is (Sensitive Fern), and Chamaedaphne ca/ycuJata 
(Leatherleaf). At the time of the inspection, the stream course was reduced to a 
moist, vegetated channel below the second meadow with no evidence of surface 
water. 
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Sphagnum (Sphagnum cuspidatum Hoffm. and to a small degree, 
Drepanocladus sp.) were observed growing submerged in the open water pond. 
In general, aquatic vegetation was not well represented, perhaps reflecting the 
shallow, acidic water conditions. The shoreline consisted of smooth planar 
bedrock with pockets of vegetated gently sloping silt loam soils. A few scattered 
Water Arum (Sagittaria latifolia), Small-fruited Bulrush (Scirpus microcarpus), 
Canada rush (Juncus brevicaudatus), and clumps of quillwort (Isoetes sp.) grew 
along the shoreline. Blue iris (Iris versicolor) grew in the area but was not 
abundant. 

Eastern white cedar (Thuja occidentalis), River alder (Alnus incana), Sensitive 
fern (Osmunda sensibilis), Canada blue-joint grass (Ca/amagrostis canadensis), 
sedges and goldthread (Coptis groenlandicum) grew in the stream channel 
where no surface water was observed. 

The adjacent forests were primarily mixed forest with poorly drained sites 
supporting communities dominated by Eastern white cedar (Thuja occidentalis) 
with scattered Yellow birch (Betula al/egheniensis). Better drained sites 
supported Eastern White Pine (Pinus strobus), Balsam fir (Abies ba/samea), 
White Spruce (Picea alba) and less commonly Black Spruce (Picea mariana), 
Red Maple (Acer rubrum), large-tooth aspen (Populus grandidentata), and White 
Birch (Betula papyrifera). The understory was representative of mixed forests of 
this Eco-District with good representation of Vaccinium angustifo!ium (low sweet 
blueberry), Diervilla lonicera (Bush honeysuckle), Wild lily of the valley \ 
(Maianthemum canadense), Bracken Fern (Pteridium aquilinum) and bunchberry 
(Comus canadensis). 

4.5.3 Evaluation of Ecological Significance 

The observational data collected during the site inspection support that ponds 
downstream of the proposed water rock repository are transitory, and do not 
support a fishery. As such, these ponds are not fish habitat as defined by the 
Fisheries Act. 

The upland forest communities in the project area are typical of the mixed forests 
of Ecodistrict (5E4). The wetland communities observed within the project area 
included: Open Water Aquatics, Grass-Sedge Meadows, and Shrub Thickets. 
These wetland communities are representative of communities within this 
Ecodistrict, although species diversity was relatively low. The wetlands are 
strongly influenced by the bedrock-controlled topography and past beaver 
activity. There was no evidence of undisturbed wetlands which supported unique 
plant assemblages or rare, threatened or endangered wildlife habitat. 

The only plant species of provincial significance (S3) that was observed was 
Marsh St. John's-wort (Triadenum virginicum (L.) Raf.). It was abundant along 
the shore of the shallow, open pond (4366~O E/5134548 N) and at scattered 
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locations in the graminoids (Ca/amagrostis canadensis (Michx) P. Beauv'/Scirpus 
cyperinus (L.) Kunth) meadow. Although provincially significant, this species has 
been frequently observed on decaying beaver dams and sedge/grass meadows 
that establish in drained beaver ponds throughout Ecodistrict SE4. ' 

5.0 Summary and General Recommendations 

Water quality and biological communities in Agnew Lake are generally reflective 
of it's man-made nature and usage as a reservoir subject to winter drawdown. 
Agnew Lake is a river-run reservoir, receiving the seasonally variable flow of the 
Spanish River. Water levels in the reservoir vary as much as 3 - 6 m annually, 
and this drawdown results in significant loss of habitat, and greatly influences 
erosional processes along the adjoining shoreland. Siumpage and slope failure 
are common in these site-settings. 

Water quality results for the three Agnew Lake stations and the Spellman's Cove, 
Stumpy Bay and Long Bay stations were below their applicable PWQOs for 
surface waters. Dissolved oxygen levels in the bottom waters at the near and far 
field stations were low under thermal stratification. 

Results of the sediment quality monitoring showed exceedances of MOE's LEL 
guidelines for nutrients (TOC and TP) and most metal levels, and of the SEL 
guidelines for TKN, however, Canadian Shield background sediment levels
routinely exceed the LELs. Similar sediment chemistry results were seen in the 
embayments, where nutrient and metal levels exceeded the sediment quality 
guidelines. Due to the variability in results, increased sample size is 
recommended for additional sediment monitoring programs. 

In general, benthic macroinvertebrate communities at both the lake and 
embayment stations were dominated by worms, midge and clams. Results were 
typical of unimpacted shield lakes where numbers of organisms and taxa 
diversity are typically low. Communities in the embayments are also subject to 
stress through the annual seasonal draW-down. 

Fisheries resources in Agnew Lake are generally limited by the loss of littoral,,-
habitat and the associated benthic productivity. . 

Most of the extended embayments (e.g. Long Bay and Sutherland Creek) 
immediate to the proposed Shakespeare mining development afford little 
potential as receiving water environments due to their limited dilution potential 
and water movement. Under an assumed continuous discharge scenario, water 
quality in these site-settings would, under steady-state conditions, approach 
MISA effluent standards. This would result in an unacceptably large mixing zone 
and a build-up of potentially toxic metals in the near-field sediments over time. 
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As such, while the general arrangement for the mine is currently under 
development, the discharge of a combined minewater and stormwater effluent 
stream to Agnew Lake via a diffuser outfall is seen to be the most practical 
discharge scenario for optimal waste assimilation and minimized environmental 
impacts. 

6.0 Closure 

We trust this draft report addresses the requirements of the environmental 
baseline assessment for the project area. Certificates for the authors for Closure 
Plan reporting will be provided with the Final Report. 

Respectively submitted: 

A.B. Bowman, B.E.S, P.Geo. 
Senior Environmental Scierltist 

J. Linquist, B.Sc. 

H. Maureen Kershaw, M.Sc., R.F.P. 
Senior Ecologist 

Senior Water Resources Scientist/Project Manager 
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TABLE 1: Sediment Chemistry Results - Agnew Lake 

Sample 
Location 

LEL 
SEL 

REF·1 

REF·2 

REF·3 

Mean 

SO 

CV 

NF·1 

NF·2 

NF·3 

Mean 

SO 

CV 

FF·1 

FF·2 

FF·3 

Mean 

SO 

CV 

Sample 

Location 

LEL 

SEL 

REF·1 

REF-2 

REF-3 

Mean 

SO 

CV 

NF·1 

NF·2 

NF·3 

Mean 

SO 

CV 

Date % Moisture TOC AI 

pglg 

As 
jJglg 

6 

33 

(DIMlY) % % 

07/1012004 

0711012004 

07/10/2004 

06/10/2004 

0611012004 

06110/2004 

06/1012004 

0611012004 

06/10/2004 

Date 

(DIMlY) 

07/10/2004 

07/1012004 

07/10/2004 

06110/2004 

06110/2004 

06110/2004 

77.4 

76.1 

75.2 

76.2 

1.1 

1.5 

70.8 

70.5 

79.6 

73.6 

5.2 

7.0 

73.9 

77.9 

66.7 

72.8 

5.7 

7.8 

Mg 
jJg/g 

5860 

5660 

5720 

5747 

103 

2 

5790 

6090 
5850 

5910 

159 

3 

10 

9.47 

9.35 

9~ 16 

9.3.3-

0.16 

1.68 

8.87 

(sA9 

n ,8 

1.81 

18.64 

20.7 

'12.9 

10.8 

14;8 

5.2 

35.2 

Mn 

jJglg 

460 

1100 

13300 3.6 

12200 0.99 

12500 2.2 

12667 2.26 

569 1.31 

4 57.71 

14400 1.1 

13400 1.8 

16500 2.1 

14767 1.7 

1582 0.5 

11 30.8 

10000 11 

17800 9.4 

15900 5.4 

14567 8.6 

4067 2.9 

28 33.5 

Hg 

pgIg 

0.2 

2 

Mo 

IJglg 

:020 0.14 1.4 

1280 <0.5 1.1 

2130 0.079 1.4 

1477 NlA 1.3 

581 N/A 0.2 

39 NlA 13.3 

420 <0.05 0.89 

4 /8 <0.5 0.94 

:143 <0.5 1.1 

480 N/A 0.98 

62 N/A 0.11 

13 N/A 11 .23 

Cd Ca 

jJglg pglg 

0.6 

10 

3280 

0.9 3100 

1.1 . 3270 

1 3217 

0.1 101 

10 3 

0.57 2850 

0 .64 2960 

O.Sf) 3070 

O.7Q 2960 

0.17 110 

24.03 4 

0.97 3220 

1.2 2920 

0.49 2300 

0.89 2813 

0.36 469 

40.86 17 

NI 
pgIg 

16 

75 

P 

!Jg/g 

41) 1000 

;)7 770 

4! 900 

3D 890 

2 115 

5 13 

Jb 720 

40 870 

34 757 

6 100 

18 13 

Cr Co Cu Fe Pb 

pglg pg/g pg/g pglg pglg 

26 18 20000 31 

110 110 40000 250 

40 

3& 

40 
3~ 

2 

6 

34 

37 

35 

2 

6 

23 
3f, 

27 

6 

22 

Sr 

jJg/g 

16 

15 

16 

16 

1 

4 

14 

14 

14 

14 

o 
o 

18.6 

16.8 

19.7 

18.4 

1.5 

8.0 

11.7 

11.8 

12.5 

12.0 

0.5 

4.1 

10.9 

18.6 

9.97 

13.16 

4.74 

36.00 

31 36000 

29 30000 

35 3.3000 

32 33.000 

3 3000 

10 9 

24 24000 

29 22000 

33 40000 

29 286(;17 

5 9865 

16 34 

25 18800 

36 29.000 

19 22000 

27 2326·7 

9 5217 

32 22 

38-
36 

42 
39 

3 

8 

27 

35 

46 
36 

10 

26 

31 

46 
25 

34 
11 

32 

Sn TKN u _ -Zn 

Jl9Jg ... g/g 

550 

4800 

... g1g IJgJg 

1.3 6980 8 

1.1 5720 6.9 

1.4 7000 7 

1.3 6567 7.3 

0.2 733 0.6 

12.1 11 8.3 

1.2 6320 4.5 

1.4 5970 5 

1.6 7030 5.4 

1.4 6440 5.0 

0.2 540 0.5 

14.3 8 9.1 

120 

820 

W) 

130 

140 

1:>,7 

6 

4 

110 

160 
.13() 

26 

20 

FF·1 06/10/2004 2680 11 to 0.076 1.4 26 590 18 . 1 7080 4 100 

FF·2 06110/2004 4460 1110 0.17 1.9 4fi 1000 19 1.6 7550 5.9 

FF-3 0611012004 3120 666 0.14 1.7 21 800 16 1.2 7490 4.8 74 

Mean 3420 ~82 0.13 1.7 32 797 18 1.3 7373 4.9 105 

SO 927 275 0.05 0.3 13 205 2 0.3 256 1.0 33 

r- CV 27 28 37.32 15.1 41 26 9 24.1 3 19.5 32 
~L~E~L=-~L=OW9==~~E=~==~Le=v=e=I~=="-=======-====--============-========~-================ 

SEL • Severe E~ Level 
- Exceeds LEL 
• Exceeds SEL 

r· .!'"\ i 



TABLE 2: Sediment Chemistry Results - Stumpy Bay, Spellman's Cove and Long Bay 

Sample 

Location 

LEL 

SEL 

Date 

(DIMlY) 

SP-1 04/0512005 

SP-2 04/05/2005 

SP-3 04/0512005 

Mean 

SO 
CV (0/.) 

ST-1 04/05/2005 

ST-2 04/0512005 

ST-3 04/05/2005 

Mean 

SO 
CV 

LB-1 05/05/200S 

LB-2 05/0512005 

LB-3 05/05/2005 

Mean 

SO 
CV 

Sample Date 

Location (DIMlY) 

LEL 

SEL 

SP-1 

SP-2 

SP-3 

Mean 

SO 
CV 

ST-1 

ST-2 

ST-3 

Mean 

SO 
CV 

LB-1 

LB-2 

LB-3 

Mean 

SO 
CV 

04/05/2005 

04/0512005 

04/05/2005 

04/0512005 

04/0512005 

04I05l200S 

05/0512005 

05/05/2005 

05/0512005 

LEL - Lowest Effect Level 

SEL - Severe Effect Level 

- Exceeds LEL 

% Moisture 

% 

82.4 

66.9 

72.7 

74.0 

7.8 

10.6 

82.2 

78.8 

8S.9 

82.3 

3.6 

4.3 

71.7 

76.5 

68.1 

72.1 

4.2 

5.8 

Mg 

1l9/g 

5030 

3180 

3910 

4040 

932 

23 

4900 

4970 

4310 

4727 

363 

8 

3200 

4760 

3940 

3967 

780 

20 

- Exceeds SEL 

TOC 

% 

AI 

J,lglg 
As Cd Ca 

IJ9Ig J.IgIs pg/S 

1 

10 

4.4 

3 

3.3 

3.6 

0.7 

20.7 

g.t] 

5.88 

7 . ~8 

7.68 

1.67 

21.70 

3.e 
:; 
~ ., 

.; . , 
0.7 

17.7 

Mn 

IJ9Ig 
460 

1100 

12600 

7430 

9830 

9953 

2587 

26 

12700 

11500 

10300 

11500 

1200 

10 

9760 

11700 

9760 

10407 

1120 

11 

Hg 

\.Ig/S 
0.2 
2 

6 

33 

0.6 

10 

13 1.4 

2.4 0.51 

1.9 0.68 

5.8 066 

6.3 0.47 

108.7 54.73 

6..3 1.4 

5.2 1.4 

6.6 1.2 
6.0 1.3 
0.7 0.1 

12.2 B.7 

4.4 0.43 

6. 2 0.9 

3.5 0.51 
4.7 n.p1 

1.4 0.25 

29.3 41.00 

110 NI 
JJg/g \.Ig/g 

16 

75 

2500 0.11 1.5 58.4 

,945 <0.05 0.75 24 

1400 <0.05 0.87 36 

1815 NlA 1.04 3!l5 

799 N/A 0.40 17.5 

50 NJA 3B.74 44.2 

726 0.12 1.4 48 

1530 0.096 1.8 52.6 

26co 0.1 1.3 41 

1'119 0.11 

644 0.01 

45 12.21 

1.5 

0.3 

17.6 

617 <0.05 0.88 

i7BO 0.089 1.5 

6:1. 1 <0.05 0.82 

1006 N/A 1.07 

670 NlA 0.38 

67 NlA 35.29 

47.2 

5.8 

12.4 

2'1 

4$1 

32 
34 

14 

40 

r",?2 

3070 

2200 

2S4O 

2603 

438 

17 

3120 

3270 

3130 

3173 

84 

3 

2570 

2960 

2870 

2800 

204 

7 

Sr 

JJg/g 

1B 

12 

14 

15 

3 

21 

18 

19 

18 

18 

3 

16 

17 

17 

17 

1 

3 

Cr 

J.lg/g 

26 
110 

36 

22 

25 

28 
7 

27 

37 

38 
31 

35 

4 

11 

23 

34 
27 
~8 

6 

20 

Sn 

Ilg/g 

Co 
J,lg/g 

28.2 

9.96 

11.1 

16.42 

10.22 

62.23 

19.3 

20 

18.8 

19.4 

0.6 

3.1 

8.76 

18.3 

12.6 

13.22 

4.80 

36.31 

TKN 
Ilg/g 
550 

4800 

1.7 4900 

0.95 2400 

0.99 2300 

1.21 3200 

0.42 1473 

34.78 46 

1.8 6000 

2.1 4300 

1.3 5500 

1.7 

0.4 

23.3 

5267 

874 

17 

0.89 2600 

1.6 3000 

1.1 2000 

1.20 2533 

0.36 503 

30.48 20 

Cu 

IJ9/g 

16 

110 

34 

19 

22 

25· 

8 

32 

39 

41 

29 

36 

6 

18 

18 

35 

24 
26 
9 

34 

TP 

\.IS/g 
600 
2000 

1300 

480 
110(1 

960 

428 

45 

1.,CJfJ 

850 

1900 

1350 

527 

39 

800 
1000 

860 

887 

103 

12 

Fe 

J,lg/g 
20000 

40000 

65p{lO 
17000 

21000 

34333 

28633 

78 

36000 

28000 

3200:0 

32000 

4000 

13 

18000 

36CDe 
17000 

23£57 

10693 

45 

u ~. 

lJg/g 

Pb 

pg/g 

31 

250 

45 

21 

32 

33 

12 

37 

56.7 

60 

40 

52.2 

10.7 

20.5 

22 

4lUJ 

29 
3.3.0 

14.5 

43.2 

Zn 

\.Ig/g 
120 
820 

8.1 1!1G 

3.2 65.2 

3.7 87.7 

5.0 114.3 

2.7 66.5 

53.9 58.2 

8.2 150 

7.5 160 

7.4 / 110 

7.7 

0.4 

5.7 

3.1 

5.8 

3.6 

4.2 

1.4 

34.5 

140 

26 

19 

53.6 
13:} 

73.3 

85.6 

39.7 

46.3 

IIg 

J,lg/g 

5030 

3180 

3910 

4040 

932 

23 

4900 

4970 

4310 

4727 

363 

8 

3200 

4760 

3940 

3967 

780 

20 

(' 
\ 



TABLE 3: BENTHIC MACROINVERTEBRATES COLLECTED FROM AGNEW LAKE, 2005. 

Station IRt::F [Nr IFF 
Kepllcate I :2 :3 I :2 3 I :2 :3 

KUUNVWUl{MS 
r. Nemata 2 3 

ANNlq,.!mS 
r. Annelida 

WURMS 
l:1. Uligochaeta 

.... Naididae 
/Jero digitata 4 

.... Tubificidae 
Au/oari/us limnobills :3 5 2 4 6 4 
Aulodrilus pigueti :; :; 4 
Jlyodrilus temp/etoni 
Limnodrilus f/o.Dineisleri 
Immatures with hair chaetae 2 2 :; 

Immatures Without half chaetae 6 II 6 2 2 5 2 

AIUHKUPUVS 
r. Arthropoda 

WATKKSCUVS 
U. Amphlpoda 

[<'. Hyalellidae 
Hyalella 

INSl!:tTS 
l:L Insecta 
MAn'Ll!!:S 
U. t::phemeroptera 

..... Heptageniidae 
::llenonema 

STUN J:;l<'Ll Il:S 
U. Plecoptera 

to', Taeniopterygidae 
l'aeniopleryx 

l:AVVISI'Ll.h;S 
U. Tnchoptera 

F. Lepidostomatidae 
Lepidostoma 

1<'. Leptoceridae 
Uecetis 

.... I'olycentropodidae 
l-'oiycentroplIs 2 

/ 

U. Megaloptera 
ALVERl<'LIKS 

..... Sialidae 
::lialis 

TKU!!: l<'Ll.l!:S 
U. IJlptera 
IUTlNli-MlDli!!: 

.... l:eratopogonidae 
I-'robezzia 

Mmli.h;S 

.', Chironomidae 
chlronomld pupae 2 

S.I'. Chlfonommae 
Chironomu$ 

I-'agastlella 
?olypedilllm scalaenllm 2 4 2 

1 

C"2::S 



TABLE 4: BENTHIC MACROINVERTEBRA TES COLLECTED FROM LONG BAY, 
SPELLMANS COVE, AND STUMPY BAY, 2005. 

Station ILong Bay ISpelimans Cove IStumpy Bay 
Replicate I I :2 ~ I I 7 I 3 [ I :2 j 

KUUNUWUKM:S 
1'. Nemata 

ANNt..LlU:S 
1'. Annelloa 

WUKM:s 
C1. Vilgocnaeta 

.... I ubltlCIOae 
AU/Ollntus IImnotnus ,. 4 j 14 4 4 1. , 
AU/oQrlluS plguel/ 1. 1. b 

Immatures wltn naif cnaetae 
Immatures Without nair Chaetae 

U. t'olycnaeta 
ManayunIC/a spec/osa 

AKIHKUYUVl) 
1', ArthrOpOda 

Mil t..:s 
t.:l. AIacnmoa 

V. Acanna 

IN:s.M':Il;! 
Ll. Insecta 
V. MegalOptera 
ALUt.Kt Llt..1S 

1'. iSlalloae 
:i/a/IS 1. 

LAVUliS ... Llt.1S 
V. 1 rlcnoptera 

... UlpseuaopSlIlae 
Ylrytocentropus 

t. Leptocenaae 
Uecetts 

I KUt. t Llt.1S 
V. Ulptera 
In IlNt.i-MlUU I!. 

t. ceratoPQgonlllae 
tSezzla 
MaitOChOhelea j 

MlUu~ 

... Chlronomloae 
cntronomul pupae 

:S.l'. t.:nlronommae 
N/{olhaUma 
t'agasliella 1. 1. 

l'QraClllronomus 
t'Olypellllum scalaenum j . 
:stempel/mella 1 

Janylarsus 14 I) tl I) lS 'i t ) 

Jf.enochlronomus I 

:S.I". VrtnoclaClllnae 
:S.l'. lanypoamae 

~ 



TABLE 5: Water Chemistry Results, Agnew Lake 2004-2005 

Station 

Location 

AL 

mglL 

NH3 

mglL 

As Cd Ca 

mg/L 

Chloride 

mg/L 

Co 

mglL 

Cond 

IJS/cm 

Cu 

mg/L 

0.005 
(0.001) 

Fe 
mg/L 

Pb 

mg/L 

0.005 
(0.001 ) 

Mg 
mg/L 

AlkaL Mn 
mglL mgfL mg/L mg/L 

PWQO 0.075 
0.1 0.0002 

(0.005) (o.o001) 
0.0009 a 0.3 

REF-S 

REF-B 

REF 

REF 

08119/04 

08119/04 

10m04 

05/4/05 

0.029 

0.031 

0.024 

0.034 <0.001 <0.0001 

0.025 <0.001 0.00035 

0.022 <0.001 <:0.0001 

0.055 

3.9 

4.1 

4.7 

3.2 

2.3 <0.0001 40 <:0.001 0.073. <0.001 1.18 

0.0023 0.087 <0.001 1.15 

<0.001 0.076 <:0.001 1.30 

<10 0.018 
1.5 0.0002 41 <10 0.03 
1.1 <0.0001 42.5 13 0.016 

NF-5 

NF-B 

NF 

NF 

08/19/04 

08119104 

1016104 

0515/05 

0.028 
0.Q35 

0.023 

0.034 

0.032 

0.06 <0.001 <0.0001 

0.023 <0.001 <0.0001 

0.049 <0.001 <0.0001 

0.058 

0.052 <0.001 <0.0001 

0.045 <0.001 0.00013 

4 

4.2 

4.7 

3.2 

4.3 

3.8 

1.2 

1.1 

1 

0.93 

1.1 

1.3 

34.3 

<0.0001 40 
<:0.0001 41 

<0.0001 42.4 

35.07 

<0.0001 41 

<0.0001 4.1 

<:0.001 0.068 <0.001 

0.0012 0.14 <0.001 

<:0.001 0.055 <0.001 

<0.001 0.076 <0.001 

0.0019 0.11 <0.001 

1.13 

1.16 

1.29 

1.20 

1.08 

<10 

<10 

10 

12 

<10 

<10 

10 

0.034 

0.098 

0.021 

0.035 

0.093 

FF-S 

FF-B 

FF 

FF 

08/19104 

08119/04 

10/6/04 

05/5105 

0.023 0.043 <0.001 <0.0001 4.5 <0.0001 42.4"· 0.0017 0.057 <0.001 1.27 

33.97 

10 0.017 

SP 
ST 

LB 

Station 

Location 

PWQO 

REF-S 

REF-B 

REF 

REF 

NF-S 

NF-B 

NF 

NF 

FF-S 

FF-6 

FF 
FF 

SP 

ST 

LB 

05/0412005 

05/04/2005 

05/05/2005 

Date 

0.054 

0.05 

0.12 

0.054 

Hg Mo 

mglL mglL 

0.0002 (0.01) 

rti 
mg/L 

0.025 

N03 

mg/L 

08119/04 <0.0001 <0.001 <0.001 <0.1 

08/19/04 <0.0001 <0.001 0.0027 <0.1 

1017/04 <0.0001 <0.001 <0.001 <0.1 

05/4/05 <0.1 

08119/04 <0.0001 <0.001 <0.001 <0.1 

08119/04 <0.0001 <0.001 0.0011 <0.1 

1016104 <0.0001 <0.001 <0.001 <0.1 

05/5/05 <0.1 

08119/04 

08119/04 

1016104 

05/5/05 

05/0412005 

05/04/2005 

05/0512005 

<0.0001 <0.001 0.0011 

<0.0001 <0.001 0.002 

<0.0001 <0.001 <0.001 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

2.8 

3.2 

3 

3 

N02 

mglL 

0.86 

0.94 

0.91 

0.86 

pH 

pH 

<0.05 7.4 

<0.05 6.99 

<0.05 7.23 

<0.05 6.93 

<0.05 7.05 

<0.05 6.9 

<0.05 7.16 

<0.05 6.94 

<0.05 

<0.05 

<0.05 

6.97 

6.75 

7.14 

<0.05 6.89 

<0.05 6.87 

<0.05 6.91 

<0.05 6.89 

33.93 

33.99 

33.58 

Sulfate TOS 

mglL mg/L 

6.2 

5.2 

4.9 

4.8 

5.3 

5.6 

4.8 

4.7 

5.4 

5.5 

4.9 

4.8 

4.7 

4.8 

4.7 

43 

40 

41 

44 

37 
35 

41 

56 

48 

52 

32 

38 

56 

44 

53 

TH 

mg/L 

TKN TP 
mg/L mg/L 

b 

<10 

<10 

<10 

<10 

TSS Zn 

mg/L mglL 

0.03 
(0.02) 

14.7 0.33 0.016 <3 0.002 

15 0.33 0.016 <3 0.020 

17.1 0.31 0.0073 <3 <0.001 

11.7 0.22 <6 

14.7 0.31 0.016 <3 0.001 

15.2 0.36 0.016 <3 0.004 

16.9 0.3 0.0083 <3 <0.001 

11.8 0.41 <6 

15.6 

13.9 

16.4 

0.38 0.017 

0.28 0.018 
0.29 0.00'91' 

10.3 0.41 

11.6 0.25 

11.1 0.32 

11.1 0.24 

<3 

<3 

<3 

<6 

<6 

<6 

<6 

0.001 

0.009 

<0.001 

PWQO • Provincial Water Quality Objectives. Exceedences are in bold. Interim Objectives are in brackets 

a - dependant on temperature and pH 

b· To avoid nuisance concentrations of algae in lakes, average total phosphorus concentrations for the ice free period should not 

exceed 0.02 mg/L. A high level of protection against aesthetic deterioration will be provided by a total phosphorus concentration 

for the ice free period of 10 mg/L or less. This should apply to all lakes nalUrally below this value. 

-S - surface sample. 

-8 - sampled 1 m above bottom. 

l:-?, 



APf>HNDIX A: BENTHIC MACROINVERTEBRATES COLLECTED FROM AGNEW LAKE, 2004. 
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APPENDIX B 

Dissolved Oxygen and Temperature Measurements, 
Agnew Lake 



Appendix B: Dissolved Oxygen and Temperature Measurements, Agnew Lake Near 
Field 
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APPENDIX C 

Habitat Descriptions and Photographs for Embayments 
Historic Fisheries Assessment Record 
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The forest community on the east side of the bay consists largely of white birch, 
while the west side is predominantly white birch with some pine and spruce. 

Long Bay 

Long Bay runs in an east west direction. Total length of the bay is approximately 
1.2 km, while the average width is approximately 100m. Water depth averages 
6m through the center portion of the bay. 

The north side of the bay has an exposed sandy shoreline that slopes quite 
steeply into the water. Midway through the length of the bay, the north shoreline 
changes from sand to boulder and bedrock and the adjacent terrain becomes 
increasingly steep. Very little woody debris is present on the north shore. The 
forest community on the north side of the bay is predominately pine with some 
spruce. There was no evidence of aquatic macrophyte growth along the north 
shore. 

The southern shore is well shaded and was still harboring significant ice slabs in 
early May. Much of the south shore consists of boulder and bedrock substrate 
with a significant amount of. woody debris. A steep hill runs the length of the 
south side of the bay. Forest community along the south shore is mixed conifers 
including balsam fir, spruce, hemlock and some eastern white cedar. There-was 
no evidence to suggest that any signi'ficant aquatic macrophyte growth occurs 
along the south shore. 



North end ()f:Sp~lIman'sCQvej M~y &t 2QQ5. A .~mall int(i)nnitt~nt s.tr~B1 em.~rS' 
the bay 'at this loeation. Flow logging equ',pment has beerHhstalfed at ·this site 
since August 2004. 

East shoreline· 6f Spellman's Gove in early Maibf.2005. low wafer levels 
provide a good view of near shore substrate characteristics. Sand is common 
along much of the shore with the exception of the north end of the bay. 



Gravel and cobble substrate on east shoreline of Stumpy Bay. Although much of 
the near shore substrate in Stumpy Bay consists of sand, there are sections of 
cle~n gravel and cobble that may provide spawning areas for smallmouth bass 
when water levels rise. 

Typical shoreline features on the west side of Stumpy Bay in earty May 2005. 
Normal summer water levels would be to the edge of the vegetation. 

( 



( 

~ .. 

Near shore substrate in Long Bay is varied. Boulders and large cobbles are 
present along the extreme left of the photo grading to sand in the extreme right of 
the photo. -

/ ' 
- , 

-
. r ... : . 

. -
The well shaded south shoreline of Long Bay in early May. This view is typical of 
the south shoreline. 
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Project ..... AGNEW LAKE FWIN 1998 
Report ..•..• Species Abundance IRS11) 
Topic .....•. Effort-Catch Summary (Stratum] 
Filter ...... Run Number (RUN): 

Run: 01 Effort field: 
Catch field: 

Stratum: Transform: 

I Samples Sum 

12 255.58 

Species-Group Eff I Catches Sum 

091-00 LaWhi 999 9 25 
131-00 NoPik 999 9 14 
163-00 WhSuc 999 8 22 
271-00 Burbo 999 1 1 
311-00 RoBas 999 9 33 
316-00 5mBas 999 3 3 
331-00 'lePer 999 6 18 
334-00 Walle 999 10 23 

Run: 01 Effort field: 
Catch field: 

Stratum: . . .. . . Transform: - - -

01 

EFFDUR 
CATCNT 
o 

Mean 

21.30 

Mean 

2.06 
1.17 
1.83 
0.08 
2.75 
0.25 
1.50 
1. 92 

EFFDOR 
CATCNT 

SO %CV 

1.83 8.6 

SE %RSE 

0.58 2B.0 
0.27 23.2 
0.66 36.1 
0.08 100.0 
0.65 31.1 
0.13 52.2 
0.63 42.2 
0.51 26.8 

1 LOG10(X+1) 

Effort range: 
Effort status: 1, , 

Min Max Median 

19.42 24.33 20.96 
probability 

35D lA9B AGN 
-04.03.25 

Page 1 

----------------- % of 
Min Max Median Value SE %RSE Total 

0 6 1.50 0.750 0.131 17 .4 18.0 
0 J 1.00 0.750 0.131 17.4 10.1 
0 8 1. 50 0.667 0.142 21.3 15.8 
0 1 0.00 0.083 0.083 100.0 0.7 
0 10 2.00 0.75u 0.131 17.4 23.7 
a 1 0.00 0.250 0.131 52.2 2.2 
0 7 0.50 0.500 0.151 30.2 13.0 
0 6 1.00 0.633 0.112 13.5 16.6 

Effort range: 
Effort status: I, , 

----------------------------------------------------------------------------------------------------------------------
It S3mnl,," Sum Mean SD %CV Min Max Median 
-------------------------------------------------------------------

12 255.58 21.30 1.83 8.6 19.42 24.33 20.96 
Probability 

----------------- % of 
Species-Group Eff I Catches Sum Mean SE %RSE Min Max Median Value SE %RSE Total 
-------------------------------------------------------------------------------------------------------------------
091-00 LaWhi 999 9 4.782 0.398 0.087 21.8 0.000 0.645 0.389 0.750 0.131 17 ,4 17.6 
131-00 NoPik 999 9 3.538 0.295 0.059 19.9 0.000 0.602 0.301 0.750 0.131 17. " 13.0 
163-00 WhSuc 999 8 4.164 0.347 0.089 25.7 0.000 0.954 0.389 0.667 0.142 21.3 15.3 
271-00 Burbo 999 ",1 0.301 0.025 0.025 100.0 0.000 0.301 0.000 0.083 0.063 100.0 1.1 
311-00 RoBas 999 '9 ~.413 0.454 0.099 21. 9 O.QOO 1.041 0.477 0.750 0.131 17.4 20.1 
316-00 5mBas 999 3 0.903 0.075 0.039 52.2 0.000 0.301 0.000 0.250 0.131 52.2 3.3 
331-00 YePer 999 6 3.263 0.274 0.094 34.5 0.000 0.903 0.151 0.500 0.151 30.2 12.1 
334-00 Walle 999 10 4.730 0.394 0.075 19.0 0.000 0.845 0.301 0.833 0.112 13.5 17.4 
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Project ....• AGNEM LAKE FWIN 1999 
Report ....•. Species Abundance (R5l1) 
Topic ......• Effort-Catch summary (Stratum) 
Filter ...... Run Number (RUN): 

Run: 01 Effort field: 
Catch field: 

Stratum: Transform: 

* Samples Sum 

12 270.50 

Species-Group Eff * Catches Sum 

09l-00 LaMhi 999 12 44 
131-00 NoPik 999 9 17 
163-00 WhSuc 999 4 7 
271-00 Burbo 999 2 2 
311-00 RoBas 999 9 26 
316-00 5mBas 999 3 3 
331-00 YePer 999 8 46 
334-00 Walle 999 8 24 

Run: 01 Effort field: 
Catch field: 

Stratum: . . .. . . Transform: - - -

01 

EFFDUR 
CATCNT 
a 

Mean 

22.54 

Mean 

3.67 
1.42 
0.58 
0.17 
2.33 
0.25 
3.83 
2.00 

EFFDUR 
CATCNT 

SD %CV 

1.17 5.2 

SE %RSE 

0.77 21.1 
0.40 28.1 
0.29 49.3 
0.11 67.4 
0.57 24.4 
0.13 52.2 
1.96 51.1 
0.74 36.9 

1 LOGIO (X+l) 

Effort range: 
Effort status: I, , 

Min Max Median 

20.77 24.05 22.71 
Probability 

350 IA99 AGN 
-04.03.25 

Page 1 

----------------- % of 
Min Max Median Value SE 'RSE Total 

1 10 2.50 1.000 0.000 0.0 25.7 
0 5 1.00 0.750 0.131 17.4 9.9 
0 3 0.00 0.333 0.142 42.6 4.1 
a 1 0.00 0.167 0.112 67.4 1.2 
0 6 2.00 0.750 0.131 17.4 16.4 
0 1 0.00 0.250 0.131 52.2 1.8 
0 24 1.50 0.667 0.142 21.3 26.9 
0 9 1.00 0.667 0.142 21.3 14.0 

Effort range: 
Effort status: 1, I 

----------------------------------------------------------------------------------------------------------------------

* Samples Sum Mean SO %CV Min Max Median 
-------------------------------------------------------------------

12 270.50 22.54 1.17 5.2 20.77 24.05 22.71 
Probability 

----------------- , of 
Species-Group Eff 11 Catches Sum Mean SE %RSE Min Max Median Value SE %RSE Total 
-------------------------------------------------------------------------------------------------------------------
091-00 LaWhi 999 12 7.321 0.610 0.067 11.0 0.301 1.041 0.540 1.000 0.000 0.0 25.0 
131-00 NoPik 999 9 3.891 0.324 0.068 21.1 0.000 0.778 0.301 0.750 0.131 17.4 13.3 
163-00 WhSuc 999 4 1. 691 0.140 0.064 45.5 0.000 0.602 0.000 0.333 0.142 42.6 5.7 
271-00 Burbo 999 .~ 0.602 0.050 0.034 67.4 0.000 0.301 0.000 0.167 0.112 67.4 2.1 
311-00 RoSas 999 ' 9' 5.259 0.438 0.087 19.9 0.000 0.845 0.477 0.750 0.131 17.4 18.0 
316-00 SllIBas 999 3' 0.903 0.075 0.039 52.2 0.000 0.301 0.000 0.250 0.131 52.2 3.1 
331-00 YePer 999 8 5.306 0.442 0.127 28.7 0.000 1. 398 0.389 0.667 0.142 21. 3 18.1 
334-00 Walle 999 8 4.311 0.359 0.094 26.2 0.000 1.000 0.301 0.667 0.142 21.3 14.7 
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Pond Investigation Photographs 



· Plate 1: Bedrock Control Point - old Beaver Dam, outlet Pond No.2 

Plate 2: Residual Pond Upstream of Control Point 
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August 22, 2004 

Ursa Major Access Corridor 
Prepared By; Maureen Kershaw, NAR Environmental Consultants Inc. ' 

Alternative road conidors are presented on the accompanying map, which set out routes 

to link the open pit mine with the existing all-season access road north of Beaver Lake. 

The objective in selecting alternative conidors was to minimize expensive water 

crossings, avoid wherever possible, steep slopes, and to avoid known major 

environmental values. The area has an ongoing history oflogging and the associated road 

network used for harvesting and renewal activities were examined on the CUlTent forest 

inventory maps in the Espanola District of the Ontario Ministry of Natural Resources on 

August 20,2004. Where practical, the proposed conidor overlapped with any existing (or 

recently abandoned) access. 

Forest cover and land use maps, aerial photographs, and 1 :50,000 topographic maps were 

examined in the Ontario Ministry of Natural Resources Espanola District office 

(Appendix 1) and on digital aerial photo coverage provided by the mining company. 

Brief descriptions of sections of the proposed access corridor are provided below. The 

majority of the route traverses through shallow till over bedrock terrain. 

Section 1 (0 - 2 km) 
Two alternative routes are presented. The northern route avoids the skyline 

reserved along Agnew Lake, established to minimize disturbances to the cottage activity 
along the lake. The northern route is longer and traverses through mature white pine 
mixedwood forests (white and yellow birch, soft maple, eastern hemlock, and sPruc~f .. 

The southern route accesses the south-eastern section of the mining property. This route 
crosses through mature red oak-white pine and mixed hardwood forests,. come of which 
form part of the skyline reserved along Agnew Lake. Approximately 1 k..."TI oftIlis section 
overlaps with the proposed "drill road". 

Section 2 (2 3.9 km) 
This section overlaps with the proposed mining exploration "drill road" south of Hunter 
Lake. The route lies along the north edge of the Skyline Reserve established along the 
north shore of Agnew Lake. The road traverses through upland hemlock- white birch and 
white pine forests. 
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Section 3A Southern Route (3.9 - 4.2 km): this route descends relatively steep terrain for 
0.3 km, then levels out to parallel the north shore of Agnew Lake, crossing into the 
Skyline Reserve. Fill would be required to moderate the slope of the descent. ' 

Section 3B: Northern Route (3.9 - 5.4 km) 
This route is longer but avoids the steep slope of the southern route. The route overlaps 
with the "drill road" for 1 km then traverses through white pine/hardwood mixed forest. 
At Junction III the route traverses south on level to undulating terrain to link up with the 
proposed southern route for Section 3. The corridor should be placed to avoid the poorly 
drained marshland to the east and steep slopes to the west. The route traverses through a 
spruce stand and mixed hardwood forest. 

Note: At Junction I!I, there is the option to link up with the existingforestry trails and 
the power line to the north (Alternate Route). This route requires the construction of 
major river crossing of Hunter Creek and John Creek. and would add considerable 
distance to the road. Should forestry operations resume in the area, it would also require 
coordination with logging traffic. It is not presented at this time as a preferred option due 
to both the multiple water crossings and the extra distance. 

Section 4 (4.2 - 11.2 km) -, 
This section traverses undulating terrain through mixed poplar-white birch-soft maple
spruce forests. One block of private land occurs south of the route at 9.2 km, and north of 
the proposed route at kilometer 10.2. The route follows undulating terrain running 
parallel to Agnew Lake. 

Water Crossing at 11.2 km 
The route crosses John Creek west of John Creek Bay in Agnew Lake. An on-site 

inspection is required at this site as the area consists of a matrix of poorly drained sandy 
outwash and organic deposits. 

Section 11.2 to 13.5 km 
This section crosses undulating terrain, running in a north-easterly direction south 

of John Creek. The proposed route, for most of its distance, follows the alignment of an 
existing forest access road used for renewal activities. This section of the road travers~s' 
sandy outwash deposits ' 

Section 13.5 to 16.5 km 
This section links with an existing access trail that links with the existing all

season access road. This route crosses the poorly drained headwaters of Jolm Creek. 

Section 13.5 to 16.5 km Altemative 
An altemative route runs north east following a mapped trail. This route crosses a 

small tributary of Ministic Creek and links with the Hydro Corridor south of the main 
road. 
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( Appendix 1. Maps and Air Photos of the Project Area 

Air Photographs 

90/1-4613 21-72,73, 74, 75 

90/1-4621 115, 116, 117, 118, 119, 120, 121, 122 

90/1-461527-55,56,57,58 

Gartner, J.F. 1978. NOEGTS Data Base map (Surficial Geology) Espanola. Ontario 
Geological Survey. Map 5002 (NTS 41 I/SW) Scale: 1: 1 00,000 

Forest Management Planning Map 8: Sheet 74313 and 74413 
(for forest cover and road access) 

NTS Map 41 115. Espanola Ontario Scale: 1:50,000 (1975) 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

1. INTRODUCTION 

URSA Major Minerals Incorporated (URSA) made a significant near-surface 

nickel, copper and platinum group metal discovery on the Shakespeare Project 

site, 70 km west of Sudbury, Ontario, in 2002. In 2004, URSA completed a 

positive pre-feasibility study on a 2,900 tonne/day open pit mining operation at 

the Shakespeare Project site. A base case scenario involving truck haulage for 

milling in Sudbury and an alternative case of constructing a processing plant on 

the Shakespeare Project site are being evaluated. 

In January 2005, URSA engaged Knight Piesold Ltd. to carry out a program of 

environmental studies and permitting for the Shakespeare Project, including an 

advanced exploration closure plan;. environmental baseline work for a full 

feasibility study and public and First Nations consultations . 
... 

As a component of the environment baseline work, this terrestrial nabitat 

assessment has been commissioned by Knight Piesold to provide an overview of 

the terrestrial habitat on the potential Shakespeare Project mine site. An· 

ecosystem approach has been taken in this assessment, with the general 

vegetation communities on the Project site described, and the presence of native 

wildlife discussed. 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

2. FIELD WORK 

A terrestrial habitat assessment was conducted on the potential ShaKespeare 

Project mine site. The area bounded by Sutherland Creek to the northwest, 

Hunter Lake to the east, Stumpy Bay, Long Bay and the intervening unnamed 

pond to the south and Agnew Lake to the southwest is shown on Figure 1 and 

will be referred to as the assessment area. The habitat assessment included 

upland and isolated (non contiguous with water bodies) wetland areas. 

The Espanola office of the Ontario Ministry of Natural Resources (MNR) was 

visited on September 12, 2005 to review wildlife and vegetation information on 

file regarding the assessment area and to conduct aerial photo interpretation. 

Forest Management Planning and Values mapping was requested, as well as 

site specific trapping and hunting information and significant wildlife issues . .,. 

The most recent Ministry of Natural Resources aerial photos of the assessment 

area were taken in 1990, at a scale of 1 :20,000. Photos from 1977 and 1973 

were also obtained and examined. Aerial photos of the assessment area are 

listed below 

Date Roll # Flight line Frame #'s 

1990 R21 4612 32-35 

1990 R21 4613 73-74 
, . 

·1977 R95 4615 169-171 
J 

1973 R11 4615 124-127 

1973 R12 4616 11'1-114 

All of the photos, with the exception of the 1990 flight line 4612 (which were not 

available), were examined with a stereoscopic viewer. Interpretation included 

delineating vegetation community boundaries, identifying points of interest, 

October 2005 2 Ursa Major Minerals Incorporated 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

preliminary selection of vegetation sampling sites and gaining familiarity with the 

area prior to the field visit. 

A field visit to map vegetation species and communities, observe habitat values 

and record any wildlife observations, was conducted on September 13, 14 and 

15, 2005. The assessment area was traversed primarily using the access road 

and skidder trails constructed for the Shakespeare Project, as well as boat 

access to the shoreline of Agnew Lake, Sutherland Creek and Stumpy Bay. 

Vegetation sampling locations are shown on Figure 1. 

For each vegetation sampling location, all observed vegetation species and 

general soil type was recorded. Wetland type was determined for wetland 

communities and Forest Ecosystem Classification (FEC) site type and vegetation 

type was determined for upland locations. A field guide to Forest Ecosystems of 
'" 

Northeastem Ontario (McCarthy et aI., 1994) was used to identify site types and 

vegetation types. General vegetation communities and tree species ~ were 

recorded during a shoreline cruise from Stumpy Bay to the upstream end of the 

navigable portion of Sutherland Creek. Photos were taken at most sampling 

locations, unless lighting and/or inclement weather constraints persisted. These 

photos are included in Appendix A. Wildlife observations were recorded as 

observed. 

The FEC is part of Canada's Ecological Land Classification program. Forest 

ecosystems are complex interactions among species and environmental , 

conditions. This complexity has to be simplified so that patterns can be 

recognized and applied at a practical management level. The FEC system 

allows a mature forest ecosystem to be allocated to one of 22 site types and 26 

vegetation types. Site specific modifications to the FEe system were 

implemented since the Shakespeare Project occurs at the southern edge of the 

area of application for the field guide, in a transition zone between two major 

forest types. The system is intended for use within relatively small, 10 to 100 ha, 

October 2005 3 Ursa MGljor Minerals Incorporated 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

mature undisturbed forested areas. Vegetation communities were mapped at 

1 :20,000 scale, since the FEC site type classification is associated with mapping 

scales of 1 :50,000 to 1 :10,000. 

The following field guides were used in the identification of plants and animals 

during the field visit: 

o Forest Plants of Northeastern Ontario, (Legacy et. aI., 1995), 

• Forest Plants of Central Ontario (Chambers et. al.. 1996), 

• Wetlands Plants of Ontario (Newmaster et aI., 1997). 

II Introduction to Canadian Amphibians and Reptiles (Cook, 1984), 

" A Field Guide to the Birds of Eastern and Central North America (Peterson, 

1980), and 

• A Field Guide to the Mammals of America North of Mexico (Burt and 

Grossenheider, 1976).,. 

October 2005 4 Ursa Major Minerals Incorporated 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

3. PHYSICAL FEATURES 

Topography 

The Shakespeare Project site exhibits steep topography with several ridges 

trending approximately northeast to southwest. The assessment area has 

several southeast facing cliffs and steep northwest facing slopes. Vegetation 

community distribution was strongly influenced by topography. 

Climate 

The assessment area is near the north shore of Lake Huron, which has a 

moderating effect on climate. Plants that typically occur farther south extend 

their ranges into this area where more growing degree days are available for 
.... 

plant growth. Climate in the region is generally described as continental, with a 

growing season from 140 to 169 days long, and annual growing degree days of 

1600 to 1800 °C days 

Soil 

Soils of the assessment area are primarily classified as Rockland, meaning there 

is less than 10 cm of soil material overlying bedrock and exposed bedrock. The 

remainder of the assessment area is covered in an Orthic Humo-Ferric Podsol, 

mainly a noncalcareous coarse sand and gravelly sand outwash mixed wit~ till 
(Ontario Institute of Pedology, 1982). 

Soils found on the assessment area included either very shallow soil with 

bedrock outcrops, or sandy to coarse loamy soil. The vegetation communities 

correspond to soil cover and therefore the map of vegetation communities 

(Figure 2) illustrates the distribution of soils on the assessment area. Vegetation 

communities designated site type 1 (ST 1) are underlain by very shallow soil with 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

bedrock outcrops, while site types 15 and 16 (ST 15 and ST 16) grow on a sandy 

to coarse loamy soil of varying depth. Organic soil underlies the wetland areas, 

with underlying clay soil in the wetland contiguous with vegetation sampling 

location F (Figure 2). 

Significant Natural Features 

No significant natural features, such as sensitive plant or animal species or 

ecosystems, were identified on the Shakespeare Project site, however several 

naturally significant ecosystems were identified within 10 km (Natural Heritage 

Information Centre (NHIC), 2005). The NHIC compiles, maintains and provides 

information on rare, threatened and endangered species and spaces in Ontario. 

The natural heritage sites within 10 km of the Shakespeare Project site are listed 

below, with the direction frQm the Project site indicated: 

Name Ontario Living Legacy Category Direction 

Gough Outwash Forest Conservation Reserve W 

Shakespeare Forest Forest Reserve W 

Savage Lake Area Enhanced Management Area NW 

Swann Lake Enhanced Management Area N 

Acheson Lake Enhanced Management Area N 

Spanish River Provincial Park N 

The Spanish River Valley Signature Site, identified by Ontario's Living Legacy 

Land Use Strategy as an area exhibiting exceptional natural and cultural features 

deserving special protection and promotion, is approximately 5 km upriver of the 

Shakespeare Project site. It is comprised of several Enhanced Management 

Areas (EMA's) and Provincial Parks along the Spanish River, including Swann 

Lake EMA, Acheson Lake EMA and the Spanish River Provincial Park. The 

Spanish River Valley is important as a recreational waterway, significant old 

growth pine forests and wetlands, and hunting and fishing. Mineral exploration 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

and development may take place within certain areas of the Signature Site, 

taking into consideration the backcountry recreation and eco-tourism potential of 

the area. Mine development planning will need to recognize the proximity of this 

significant land use area. 

Preliminary discussions with the MNR area biologist, Christine Selinger, indicated 

that access may be an issue in the development of the Shakespeare Project 

mine due to the proximity of the Natural Heritage sites listed above, however this 

is currently uncertain since no development or access plan has been reviewed by 

the biologist to date. Further information regarding wildlife sensitive issues on 

the assessment area may be forthcoming, however it is unlikely that critical 

issues would arise since values mapping and natural heritage information has 

been reviewed during the course of this assessment. 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

4. VEGETATION 

Vegetation Communities 

The assessment area is in the transition zone between the southern Great 

Lakes-St. Lawrence Forest and the northern Boreal Forest, with tree species 

characteristic of both forest types growing in close proximity. White birch, 

trembling aspen, balsam fir, jack pine, white spruce and black spruce are 

characteristic of the Boreal Forest, while red maple, sugar maple, yellow birch, 

eastern hemlock, white and red pine, white cedar and red oak are characteristic 

of the Great Lakes-St. Lawrence Forest. Eastern hemlock, red maple, sugar 

maple, yellow birch and red oak are all approaching the northern limits of their 

distribution (Farrar, 1995). 

The primary vegetation community types found on the assessed area included 

the upland Transitional (Boreal I Great Lakes-St. Lawrence) Forest and Shallow 

Soil based plant communities, as well as wetland Marsh or Swamp communities. 

Vegetation communities on the assessment area were found to be strongly 

influenced by topography. The vegetation communities delineated at 1 :20,000 

scale on the assessment area are presented on Figure 2. The plant species 

composition of the upland communities are presented on Table 1, while the 

wetland community compositions are presented on Table 2. 

The Transitional Forest exhibited a wide variety of species, including red rl1aple, 
, 

sugar maple, yellow birch, white pine, hemlock, white birch, trembling aspen, 

white spruce and the ubiquitous balsam fir. This forest type was further 

subdivided into three communities; Tolerant hardwood mixedwood (V2, ST-15), 

Red maple mixedwood (V3, ST-15) and Yellow birch mixedwood (V2, ST-16). 

The vegetation type (V) and site type (ST) from the Forest Ecosystem 

Classification is shown in parentheses for each vegetation community. The 

Tolerant hardwood mixedwood has a red maple and either yellow birch or sugar 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

maple component, and grows in slightly warmer microclimates than the red 

maple mixedwood, primarily on south facing or gentle slopes, at slightly lower 

elevations. The Yellow birch mixedwood community has a similar composition, 

with yellow birch and sugar maple dominant. The Red maple mixedwood was 

lacking a significant sugar maple or yellow birch component, but exhibited a 

variety of species, with white birch or trembling aspen dominant in localized 

stands and with occasional hemlock dominant stands. The community was 

found in sheltered areas of the more exposed ridge tops within larger pockets of 

soil and north facing slopes. 

Much of the assessment area was covered in very shallow soil, a sandy loam, 

with many bare bedrock outcrops. The vegetation communities in these Shallow 

Soil areas were divided into two types, the Jack pine mixedwood (V15/16, ST-1) 

and the White pine mixedwood (V4, ST-1). (The FEe vegetation type (V) and 

site type (ST) is shown in parentheses). The ridge tops and very steep slopes 

where rock outcrops were common, hosted the Jack pine mixedwood 

community, a conifer mixedwood with large jack pine, red oak, blueberry and 

lichen components. On the ridges, scattered within the thin soil, were pockets of 

boggy swamp. The red oak on the survey assessed area occurred either in 

shrubby form on the bare rock ridge tops, or as large trees in the deeper soil of 

the ridge top gullies. 

Wetland communities, on sites covered or saturated by water for at least p~rt.af 

the year, comprise less than 10% of the assessment area, and most exnibit 

some degree of beaver activity. 

Marshes are wet areas permanently or periodically inundated with water and 

characterized by robust emergent aquatic plants, as well as water submerged 

plants. Assessment area marshes are either Open water marshes or beaver 

ponds which have reached the Meadow marsh successional stage to become 

seasonally almost dry. 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

Two types of swamp, defined as wooded wetland dominated by trees or tall 

shrubs, are found on the assessment area. The Conifer swamps are dominated 

by black spruce or cedar with a tamarack component and ericaceous shrubs 

such as leatr,erleaf. The organic soil is covered in a thick layer of living 

sphagnum. Deciduous trees are more dominant in the Tall shrub/treed swamp 

community, although conifers are still present. 

Forestry 

The Shakespeare Project site is within the Northshore Forest Management Unit 

(FMU). The section of the Northshore FMU Forest Management Planning Map 

8, sheet 74413, covering the assessment area is included in Appendix B and can 

be viewed at the Espanola MNR office. ,. 

A timber cruise .of the proposed mine site was conducted to determine the 

harvestable timber value for payment of crown dues on timber removed for mine 

development. The central area of the Shakespeare Project site has been cleared 

of all vegetation for exploration purposes. This is the area at the terminus of the 

access road and at the base of the large central cliff. 

Rare Plants 

Two plant species classified as rare by the MNR have been recorded withi~ 20 
km of the Shakespeare Project site (NHIC, 2005). Neither species, Coast 

Jointweed (Polygonella articulata) and Nuttall Alkali Grass (Puccinellia 

nuttalliana). are globally rare, threatened or endangered. Coast Jointweed grows 

on sandy banks, plains and dunes, and often colonizes disturbed places and jack 

pine plains (Voss, 1985). Nuttall alkali grass usually occurs in wetlands, growing 

in moist, usually saline or alkaline soi/' 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

In order to document the presence or absence of significant plant species on the 

Shakespeare Project site, additional effort would be required. Surveys could be 

conducted throughout the growing season in order to document ephemeral 

species in the spring, as well as flowering grasses which may be difficult to 

identify in their vegetative state. 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

5. WILDLIFE 

Mammals 

Common native mammals were very evident on the site, particularly the large 

mammals such as bear, moose and whitetail deer as well as the smaller coyote, 

raccoon, beaver and red squirrel. The mammals observed on the assessment 

area during this survey are listed below. Several of these have also been 

observed by reliable site personnel in the course of their on-site work. 

Common name Latin name Evidence 

Shorttail shrew Blarina brevicauda observed dead 

Black bear Ursus american us tracks, scat 

Raccoon Procyon lolor tracks 

Striped skunk Mephitis mephitis tracks, smell 

Coyote Canis latrans tracks 

Fox Vu/pes fulva tracks 

Red squirrel Tamiasciurus hudsonicus observed 

Beaver Castor candensis tracks, sign 

Moose Alces alces tracks 

Whitetail deer Odocoileus virginian us tracks 

This list was compiled after a three day site visit, and should not be considered 
.• 1'" .. 

exhaustive. An on-site wildlife sightings report form would help provide a 

complete list of species using the Shakespeare Project site. This should be kept 

at the core shack and all on site personnel should be made aware of it and 

shown the proper way to complete records. All mammals, birds, reptiles, 

amphibians and fish should be recorded on this form. 

Three species of bat, which are considered rare, have been observed within 20 

km of the assessment area (Natural Heritage Information Centre, 2005). These 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

are Small-footed bat (Myotis leibil). Eastern Pipitrelle (Pipistrellus subflavus), and 

Northern Long-eared Bat (Myotis septentrionalis). The presence of these 

species, or any bat species, on the assessment area is unknown. A program of 

mist netting bats mid summer months would help determine which of bat species 

are resident on the Shakespeare project site. 

The wetland area between Stumpy Bay and Long Bay exhibits the characteristics 

of a Moose Aquatic Feeding Area (MAFA) and has been identified as such by the 

MNR, with a moderate rating. Field observations in September confirm that this 

wetland would still provide good moose aquatic feed. 

There are several active and abandoned beaver dams on the assessment area. 

The pond just upstream of Spellman's Bay shows beaver activity, with a beaver 

dam between this pond an .. d Spellman's Bay. The series of ponds to the north of 

the mine deposit are beaver controlled. The beavers are constructing new dams 

at the downstream end of this pond series to create new impoundments,- while t, 

the upstream dams in this series currently appear to be abandoned. The status 

of beaver dams can change from year to year. Beaver dam locations are shown 

on Figure 2. 

A bear dening site located to the east of the Shakespeare Project site was 

discovered by exploration personnel in 2004, however no dens were found on 

the assessment area during this three day field survey_ 

The Transitional Forest on the assessment area has the capability of providing 

good black bear habitat in the spring/summer, while the shallow'soiled ridge top 

communities (ST-1) provide good fall habitat, with blueberry crops for autumn 

feeding (McCarthy et. aI., 1994). The open water wetlands to the south of the 

Shakespeare project site have the capability to provide aquatic feed for moose in 

the spring and summer, as well as adjacent forest cover. The roads and trails 

October 2005 13 Ursa Major Minerals Incorporated 

E-Il" 



Terrestrial Habitat Assessment of Shakespeare Project Site 

constructed in the site provide access and travel corridors for moose, as well as 

whitetail deer, bears, coyotes and fox. 

The Shakespeare Project site is within Wildlife Management Area 39, with 

hunting seasons for bear, moose, whitetail deer and small game. 

Birds 

Breeding Bird Atlas data for the 10 km survey square encompassing the 

Shakespeare Project site were examined and are included in Appendix C. 

Several species have been recorded as possibly, probably or confirmed breeding 

within the 10 km survey square which encompasses the Shakespeare project 

site (Birds Ontario, 2005). Of these, the bald eagle is considered provincially 

rare, and the clay coloured sparrow is considered regionally rare. Several 
... 

Breeding Bird Atlas Roadside point count locations are located on the south side 

of Agnew Lake and slightly west of the projects site, on the road leading 10 and 

beyond Agnew Lake Lodge, indicating that the majority of records in the atlas 

would be observations from these survey locations. 

Incidental bird observations on the assessment area during the mid September 

three day field visit are listed below. 

Common mergansers Mergus merganser 

Ruffed grouse Bonasa umbel/us 

Broad-winged hawk Buteo platypterus I 

, 

Turkey vultures Cathartes aura 

Common flicker Co/aptes auratus 

Hairy woodpecker Picoides villosus 

Northern raven Corvus corax 

Black-capped chickadee Parus atricapillus 

White throated sparrow Zonotrichia albicollis 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

In order to better document the avian species nesting on the Shakespeare 

project site, additional surveys, such as waterfowl, raptor or spring songbird 

surveys could be conducted. Bird sightings by site personnel could be recorded 

in the wildlife log mentioned earlier, to improve knowledge of the avian fauna 

inhabiting the assessment area. 

MNR records show a Cooper's hawk nest just to the north of Sutherland Creek. 

immediately northwest of the Shakespeare Project site. Although no bald eagles 

were observed during the field visit. they are known to frequent the Spanish 

River. and the habitat in the vicinity of the project would be suitable, with cliffs, 

isolated potential nesting sites and fish in Agnew Lake. Bald Eagles are an 

endangered species, with legislated protection of their critical habitat. 

The north end of Sutherland Creek. at the upstream end of the navigable portion, .. 
is a large reed marsh, ideal for waterfowl breeding feeding and staging. Local 

information indicates that it is a popular waterfowl hunting site. The Shakespeare 

Project site is within the Northern District for waterfowl, and has hunting seasons 

for migratory and game birds. 

The assessment area provides woodland habitat for forest nesting songbirds, 

and numerous songbirds were observed during the field visit. The assessment 

area habitat capability for ruffed grouse can be estimated as fair, with the best 

conditions being in the localized trembling aspen dominated stands (McCarthy et. 

aL, 1994). ,., , 

Herpetile s 

Amphibians and reptiles were not incidentally observed in abundance during the 

fall field visit. Mink frogs (Rana septentrionalis) were seen in many of the 

wetlands and puddles on the assessment area. Site personnel report having 

seen garter snakes and water snakes. 
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Terrestrial Habitat Assessment of Shakespeare Project Site 

The Open water marsh and Meadow marsh communities on site provide 

excellent habitat for native frogs. The moist woods of the Transitional Forest 

could provide good habitat for salamanders, such as the red backed and blue 

lined, however the Shallow Soil/open bedrock areas are likely too dry for 

salamanders. The entire assessment area appeared to be suitable habitat for 

garter snakes, with good cover and prey abundance. Amphibian and reptile 

surveys, such as a spring frog call survey, would provide a better understanding 

of the species inhabiting the Shakespeare Project site. 
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CONCLUSIONS 

The Shakespeare Project site exhibits a variety of wildlife habitat, both upland 

and wetland, and vegetation typical of the landscape of the north shore of Lake 

Huron. Forest habitat is primarily Transitional Boreal! Great Lakes-St. Lawrence 

Forest. Close to half the site is covered in very shallow soil with bedrock 

outcrops with a Shallow Soil vegetation community dominated by sometimes 

stunted jack pine and red oak. The site also has a small amount of swamp and 

marsh habitat, and is adjacent to a large open water marsh to the northwest on 

Sutherland Creek. The presence of the cliffs and the adjacent Agnew Lake are 

valuable features for wildlife such as raptors. 

This terrestrial habitat assessment should be considered an overview of the 

natural environment of the Shakespeare Project site. As mine planning ... 

progresses, additional geographical areas may need to be studied, or additional 

ecological concerns may arise. The vegetation community descriptions provided 

in this report should prove useful in designing any future studies, if required. Any 

additional time spent on site surveying the ecosystem of the Shakespeare 

Project site would add to the Environmental Baseline data being collecting in 

support of permitting the proposed mine site. 

/ . 
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Table 1 

Species Composition of Upland Vegetation Communities 

II Community Shallow Soli Transitional (Boreal I Great Lakes-St. Lawrence) Forest 
Jack pine mixedwood White pine mixedwood Tolerant hardwood mixedwood Red maple mlxedwood Yellow birch m:xcdwood 

ST1-V15N16 ST1· V4 ST15·V2 ST15-V3 ST16-v2 
Vegetation type 
trees !jack pine Pinus benksiana redlJlne Pinus resinosa red maple IAcer rubrum red m~le Acerrubrum .. "~'.~ ~.oak Quercus rubra white pine Pinus strobus tremblino. as~n POI!Ylus tremuloldes I yellow birch sis 

red mapie Acerrubrum !Jack plne P.b white birch Betula papyrifera cedar lafis 
: white birch Betula papyrlfera Populus tremuloides white spruce Pica8 g/auca balsam fir Abies belsamee 
white pine Pinus strobus white blrch Betula papyrifera belsamfir Abies ba/samea eastem hemlock Tsufla canadensis 
~1ir19aspen Populus tremuloides eastem hemiock Tsuga canadensis eastem hemloCk Tsuga canadensis 
I y"llow birch Betula a/leghan/ensis white pine Pinus strobus black spruce Picea mariana 
I balsam fir Abies be/samea red oak 

~ 
white pine Pinus strobus 

, black spruce Plcea mariana cedar red oak Quercus rubra 
eastern hemlock TsugJl canadensis white spruce 
red pine Pinus res/nosa balsam fir Abies balsames 

black spruce Picea mariana 
shrubs blueberry Vacclnium angustifolium alder Alnus viridis mountain maple Acer spicatum mountain maple Acer spicatum mountain maple Acer spicatum 

'iuniper Juniperus communis balsam fir Abies ba/samea striped maple Acer pensylvanicum striped maple A. pensy/vsnicum striped maple A. pensylvanicum 
,pin cherry Prunus pansy/vanica blueberry V. angustlfo/lum 'spruce Pices sl!o mountain ash Sorbus americana beaked hazel Cory/us camuta 
alder Alnus viridis red maple Acerrubrum raspber'Y. Rubus idaeus balsam fir Abies balsamea red baneberry Actaea rubra 
sweet fern Comptonla peregrina white birch B. papyrifera red maple Acerrubrum hemlock Tsuga canadensis 
red maple Acerrubrum blueberry V. angustifolium raspberry Rubus /daeus 
trailing arbutus EpigJlea re~ twinflower Lirmaea borealis , princes pine Chlmaphola umbellata 
wintergreen Gaultheria e!ocumbens white birch Betu/a papyrifera wintergreen Gaultheria prQf!Imbens 

beaked hazel ~uscornuta red maple Acerrubrum 
bush honeysuckle DierviHa lon/cera bush honeysuckle Dlervi/Is lon/cere 

J 'dogwood Comussp. beaked hazel Corrlus carnuta 
yellow birch B. a/leghaniensis white birch Betu/a papyrifera 

trailing arbutus Ep/Qaea repens 
herbs bunch berry_ Comus canadenSis bunchbe,=-'Y. Comus canadensis bunchberry Comus csnsdensiS woodfem D. carthusiana 

canada mayflower Maianthemum oanadense gold thread CO{Jlis tritoNa 'goldthread CoP!!5 trifolla I ground pine L dendroideum 

~ 
Corydalis sempervirens sarsa~arilla Aralia nud/caulls clintonia Clintonia borealis 
Pteridium aquilinum wood fern Dryopterls carthuslana starflower Trientalis borealis 

. ack in the pulpit Arisaema triphy/lum starflower Trientalis borealis interrupted clubmoss L vcCJDQCJ/um annotlnum 
:clintonia Clinton/a borealis canada mayflower M. canadense ground pine L. dendroldeum 
interrupted ciubmoss Lyco{!odium annotinum IClintonia Clinton/a borealis sarsapparilla Aralia nudicaulis 

i und pine LycOiXidium dendroideum bracken fern Pteridium aqyi/fnum 
I n PtenClium aquilinum canada mayflower M. canadensa 

large leaf aster Aster macrophyllus large leaf aster Aster macrophyllus 
rose twisted stalk ' Streptopus roseus interrupted fern Osmunda clayton/ana 

pale corydalis Corydalis semparvirens 
bindweed PoIYrlonum SP. 

ground reindeer lichen C/adina rangJ-'erina needle litter leaf litter feathermoss leaf litter 
cover coral lichen C/ad/na stellaris moss Dicranium se:.. leaf Utter , 

false pixiecu~ C/adonia ch/orophaea i I 

moss D/cranium sp. ... I 
lichen Cisdonia sp. I 

Il~ampling 
sites C.G.L.Y,AA DD E,H,P,R.T, CC I I,J,K,Q U 
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Table 2 

Species Composition of Wetland Vegetation Communities 

Community Marsh Swamo 
Open water marsh Meadow marsh Tall shrub/treed swamp Conifer swamp 

VeQetation type 
trees eastern white cedar Thuja occidentalls eastem white cedar Thuia occidentalis black spruce Plcea mariana 

black spruce Picea mariana black spruce Picea mariana tamarack Larix laricina 
black ash Fraxinus nlara white pine Pinus strobus 
red maple Acerrubrum eastem white cedar Thuia occfdentalis 
Iyellow birch Betula efleahaniensis I 

white birch Betula papvrifere 
trembling aspen Populus tremuloides 
balsam fir Ables be/samea 

dead trees cedar Thuje occidentalis 
white birch Betula papyrlfera 
black spruce P/caa mariana .. 

shrubs sweefgale Mvricaaa/e speckled alder Alnus rugosa raspberry RubusSii. white pine Pinus strobus 
soirea SD/rasa alba nanaberry Viburnum /entago willow Salix Sii. black spruce Pieea mariana 
leatherleaf Chamaedaphne calyeu/ata red maple Acerrubrum alder Alnus ruoosa leatherleaf Chamaedaohne calvculata 
speckled alder Alnus (Uaosa mountain holly Nemopanthus mucronatus balsam fir Ables balsamBa labrador tea Ledum arcen/and/cum 

winterberry I/ex verticillate dog.vood Comus rUa<JSa white birch Betulapapyrlfera 
sugarma~le Acer saccharum alder A/nus sp. 
red maple Acerrubrum red maple Acerrubrum 
mountain maple Acer sD/catum cranberry Vacc/nium OXYCQccos 

floating water shield 
waterlilv 
Ipondweed 

herbs cattail Typha latifo/ia cattail Typha latifolia cattail Typha latifolia ostrich fern Matteuccia struthiopteris 
sedqe Carexsp. cotton grass Eriophorum sp. Ipurple stemmed aster Aster Dun/caseus canada mayflower Maianthemum canaoonse 
3wav sedoe Du/chium arundinaceum 'uncus Juncus sp canada goldenrod Solidaao canadensis 3 leaved smllacina Maianthemum trifolium 
northern bUQlewaed LYCODUS un/florus cut grass Carexsp. oe pie weed Eupatorium meculatum loodthread Coptis trifo/ia 
pipewort Eriocaufon aquat/cum noddlno sedge Carex gynandra uncus Juncusiii. bunchberry Comus canadensis 
beaked sedoe Carex utricu/ata wool grass Scirpus cyper/nus violet Viola so. starflower Trientalis borealis 

canada bluejoint Calamagrostis canadensis strawberry Fragaria sp. sedges Carexsp. 
marsh st Johnswort Triadenum fraseri bindweed Polygonum iii. 
pondweed Potamogeton sp. northem bugleweed Lvcopus uniflorus 
northern bugleweed Lycopus uniflorus splnulose fern Dryopteris carthusiana 
canada goldenrod Solidago canadensis sarsllParilla Aralia nudicaulis 
arrowhead t=/atifolia Igoldthread COlitis trifolis 
manna grass canadensis I ground pine Lycopodium dendroldeum 
violet Vlo/asp. clintonia Clintonis borealis 
fems sedges Cerex Sii. , 

igrasses I bunchberry Comus canadensis 

" sphagnum SohiiCinum SD. 
round oeatmoss sphagnum maaellenicum 

:over 'Deat moss sDhaanum ait'aensohnli 
samPling 
ites S N.W.BB A,D.M V B.F 
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Appendix A 

Terrestrial Habitat Assessment Photos 
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Terrestrial Habitat Assessment Photos 

Photos are named to indicate location. The alphabetical names of the photos 

correspond to the terrestrial habitat assessment vegetation sampling locations, 

shown on Figure 1. The primary photo for each sampling location is designated 

with a letter (x), while additional photos, such as individual plants at each 

location, are designated with an alphanumeric name (x1). Additional views of the 

area are identified with a number, starting at 101, with the locations shown on the 

map included in this Appendix. 
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Square Summary f17MM33} Re ion summa 
r--- "rii~q with datal,#! 
j#squares!r 1~rY ~2n~:r:1 r1 
1_. _". ,_ .. I,." ,_ I,. 

1'345 -"if" zID'!('224-IL'j-
'-__ ..,..JL...=..J\". ... _ 

Target number of point counts In this square: 9 road side. 16 off road (6 in deciduous forest, 6 in coniferous forest, 2 in mixed forest, 2 
Please try to emure that each off-foad station is located such that the entire 100m radius cirde is within the prescribed habitat. 

SPECIES 

Common Loon 

Pied-billed Grebe 

Double-crest Cormorant § 

American Bittern 

Great Blue Heron § 

Green Heron :t§ 

Turkey Vulture 

Canada Goose 

Wood Duck 

American Black Duck 

Mallard 

Blue-winged Teal 

Northern Pintail :I: 
Green-winged Teal 

Ring-necked Duck 

Lesser Scaup 

Common Goldeneye 

Hooded Merganser 

Common Merganser 

Red-breast Merganser 

Osprey 

BaldEaglet 

Northern Harrier 

Sharp-shinned Hawk 

Cooper's Hawk 

Northern Goshawk 

Red-should Hawk t 
Broad-winged Hawk 

Red-tailed Hawk 

SPECIES 

Golden Eagle t 
American Kestrel 

Menin 

Ruffed Grouse 

Spruce Grouse 

Sharp-lailed Grouse t 
Virginia Rail 

Sora 

Sandhill Crane 

Killdeer 

Solitary Sandpiper 

Spotted Sandpiper 

Upland Sandpiper :j: 

Common Snipe 

American Woodcock 

Ring-billed Gull § 

Herring Gull § 

Caspian Tern t 
CommonTern§ 

Black Tern t § 

Rock Dove 

Mourning Dove 

Black-billed Cuckoo 

Yellow-billed Cuckoo :I: 
BlacklYell-bilied Cuckoo 

Great Homed Owl 

Barred Owl 

Great Gray Owl t 
Boreal Owl:; 

o 
~ 
124101 
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DDOlDJ 
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[JOCBJo] 
S om 
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SPECIES 

North Saw-whet Owl 5 
Common Nighthawk 

Vlhlip-poor-will 5 
Chimney Swift 

Ruby-Ihr Hummingbil', H 
Belted Kingfisher V 
Red-head Woodpeck 

Yellow-bellied Sapsu C. f 5 
Downy Woodpecker H 
Hairy Woodpecker rl 
Am. Three-toed Woo 

Black-back Wood pee 

Northern Flicker S f) E 
Pileated Woodpeckel C;; 

Olive-sided Flycatc:hE 5 

Eastern Wood-Pewe. 5 5 
YellOI¥"bellied Flycat! 

Alder Flycatcher S 
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EXECUTIVE SUMMARY 

AcId Rock Drainage and Metal Leaching Characterization of Waste Rock, Interim Report 5 

Shakespeare Property 

URSA Major Minerals Incorporated 

SGS Reference No.: 11016-001 

SGS Environmental Services (SGS) was contracted by URSA Major Minerals Incorporated to complete environmental 

characterization of waste rock from the Shakespeare property located near Sudbury, Ontario. The purpose of the 

environmental test program was to identify the acid rock drainage (ARD) potential and the metal leaching characteristics 

of waste rock from the Shakespeare project. 

This report provides a summary of the environmental test work completed to November 4, 2005 and the results thereof. 

The following test work was complete at the time of report preparation: modified acid base accounting (modified ABA), 

net acid generation (NAG) testing, toxicity characteristic leach procedure (TCLP) US EPA Method 1311 and synthetic 

precipitation leach procedure (SPLP) US EPA Method 1312. Humidity cell testing was initiated on four individual and 

three composite waste rock samples on June 7, 2005 and is currently in the twenty second week of leaching. Analytical 

results of the humidity cell leachate analyses to the end of Week 20 are provided herein. A summary report is' 

scheduled to be provided upon completion of the test program. ,. 

The two samples from the Quartz Gabbro deposit (SEQG-1K and SWQG-1K) subjected to static tests exhibited similar 

( carbonate mineralization of 0.32% and 0.34%, respectively. However, different ABA neutralization potentials (NP) were 

determined (10.6 and 17.5 t CaCO:J1000 t). Both values are higher than the theoretical NP available from carbonate 

mineralization alone. The sulphide concentrations (0.18% and 0.60%, respectively) were also notably different resulting 

in different NP/AP ratios of 1.9 and 0.93. NAG tests showed a potential for acid generation largely related to metal 

acidities. 

Over the initial twenty weeks of the humidity cell test, the pH of the SEQG-1 K leachate has shown a general decrease 

from 7.87 (Week 0) to 6.23 (Week 20). Sulphate concentrations have shown an increasing trend over the twenty week 

test period. Free acidity has reported at concentrations below the analytical detection limit throughout the twenty week 

test period, although alkalinity concentrations have shown a decreasing trend to date. Analysis of the SEQG-1K 

leachate for dissolved metals revealed that all controlled parameters tested reported at concentrations below the 

Canadian Metal Mining Effluent Regulations (MMER) limits. /' 

The SWQG-1 K leachate has reported a decreasing pH over the twenty week initial humidity cell test period. Although 

sulphate concentrations have fluctuated over the initial test period, concentrations have not varied greatly from the 

average weekly value of 12 mglL. Acidity has not been released into the weekly leachates, even though alkalinity 

concentrations have shown a decreaSing trend to date. Analysis of the SWQG-1K leachate revealed that all controlled 

parameters have reported at concentrations within the MMER limits. 

The SEOZD-1K (Disseminated Sulphide Mineralization) and SEFG-1K (Footwall Gabbro) samples show similar 

carbonate contents of 0.08% and 0.10% and similar NP values of 7.9 and 8.2 t CaCW1000 t, but had very different 
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Samples HWQ-1Ke and HWQ-1Kf also exhibited generally similar ABA and NAG results with no carbonate 

mineralization detected and low NP values (2.8 and 2.9 t CaCOa/1000 t respectively), but higher sulphide contents 

(0.12% and 0.11%) than the other Hanging Wall Quartzites and similar total sulphur content at 0.18% and 0.19%. The 

NP/AP ratios were within the range typically considered indicative of an acid generating potential at 0.74 and 0.85. The 

NAG results indicated similar net acid generation potential with a final pH for these samples at 3.40 and 3.61. The 

NAG4.5 values were 1.4 and 2.9 kg H2SOJt while the NAG7.o values were 3.2 and 4.6 kg H2SOJt. Humidity cell testing 

has also been initiated on a composite of these two samples. 

Based on similarities in the ABA and NAG characteristics noted above for the Hanging Wall Quartzites, samples were 

combined for subsequent kinetic testing. Kinetic testing on the three composite samples tested (HWQ-1Kab, HWQ-

1 Kcd, and HWQ-1 Kef) show similar leachate qualities after twenty weeks of testing. Leachate analyses generally show 

no free alkalinity, increasing free acidity, and decreasing pH. After twenty weeks of leaching, the HWQ samples are 

reporting acidic pH values that clearly show the lack of neutralization capability in these samples. In all three composite 

HWQ humidity cell tests, the pH of the leachate has reported below the MMER lower limit. Increasing concentrations of 

Cu, Fe, U and Zn have been observed in the HWQ-1Kab leachates. IncreaSing Cu, Ni and Zn concentrations have 

been reported in both the HWQ-1Kcd and the HWQ-1Kef leachates. While concentrations of those parameters 

/ mentioned above that are regulated under the MMER have reported within the regulated limits to date, continued 

monitoring will show whether the minor sulphides present or other metal acidities will result in a more acidic or 

otherwise environmentally significant leachate quality. 

Analysis of the TCLP leachates from the sixteen samples submitted for leachate testing revealed that all parameters, 

with the exception of pH, reported at concentrations within the MMER limits. Results of the analyses on the SPLP 

leachates determined that all parameters reported at values within the MMER limits for all sixteen samples tested. 

SGS LAKEFIELD RESEARCH UMITED 

Environmental Services 

Barbara Bowman 

Environmental Testing and Research 

9~nni(~r LaBelle 7 '.1 (..,/ 

Environmental Testing and Research 
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Table 1 Scope of Work 

Mineralogical 

Sample Examination Mod. 
NAG 

Humidity 
TCLP SPLP 

(to be ABA Cell 
determined) 

----~----

SEQG-1K (L13+00E 168-173m) X X X 
SEQG-1ML (L5+00E 153-154m) X X 
SEQG-2ML (L7+00E 98-99m} X" X" 
SEQG-3ML (L9+00E 122-123m) X X 
SEQG-4ML (L 11+00E 189-190m) X X 

SWQG-1K(L10+00W 121.9-128} X X X 
SWQG-1ML (L 14+00W 68-69) X X 

HWQ-1Ka (L1+00E 30-35m) X X Xl 

HWQ-1Kb (l1+00E 35-40m) X X Xl 

HWQ-1 Kc (L1 +OOE 40-45m) X X X2 

HWQ-1 Kd (L 1+00E 45-50m) X X X2 

HWQ-1Ke (L 1+00E 50-S5m) ,'" X X X3 

HWQ-1 Kf (L 1 +OOE 55-60m) X X X3 

HWQ-1 ML (L14+00W i5-16m) X X 
HWQ-2ML (L1+00W 70-71m) X~ X 
HWQ-3ML (l1+00E 29-30m) X4 X4 

SEOZD-1K(l11+00E 193.65-198.65m} X X X 

SWOZD-1ML (L 14+00W 50.20-51m) X X 
SWOZD-2ML (L20+00W 111.52-112.53) X4 X4 

SEOZD-1 ML (L9+00E 150-i50.97m) X X 
SEOZD-2ML (L11+00E 168.75-169.75) X X 
SEOZB-1ML (L9+00E 126.6-129.94m) X X 

SEFG-1 K (L 11 +OOE 230.2-235.2m) X X X 

SEFG-1ML (L 11+00E 250-251m) X X 
SEFG-2ML (L9+00E 210-211 m) X X 
SWFG-1ML (L17+00W 40-41m) X X 
1 Combined humidityee/( (HWQ-1Ka and HWQ-1Kb). t 

, 

2 Combined humidity cell (HWQ-1Kc and HWQ-1Kd). 

3 Combined humldltyeell (HWQ-1Ke and HWQ-1Kf). 

• Duplicate leaches were performed on these samples. 

1.2 PROJECT STATUS AS OF NOVEMBER 4, 2005 

To date, the modified acid base accounting (ABA). net acid generation (NAG). toxicity characteristic leaching 

procedure (TCLP) us EPA 1311 and synthetic precipitation leaching procedure (SPLP) US EPA 1312 testing has 

been completed. The humidity cell tests were initiated on June 7, 2005 and are currently in their twenty second 

week of testing. This report includes all results available to November 4. 2005. Humidity cell testing is scheduled 

to proceed for forty weeks as authorized by JP Chauvin on November 9. 2005. 
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2.1.3 DISSEMINA TED SULPHIDE MINERALIZA TlON 

• SEOZD-1 K (L 11 +OOE 193.65-198.65m) - East Ore Zone - BH U-03-48 

• SEOZD-1ML (L9+00E 150-150.97m) - East Ore Zone - BH U-03-26 

• SEOZD-2ML (L 11+00E 168.75-169.75) - East Ore Zone -- BH U-03-4B 

• SWOZD-1ML (L14+00W 50.20-51m) - West Ore Zone- BH U-03-35 

• SWOZD-2ML (L20+00W 111.52-112.53) - West Ore Zone - BH U-03-43 

2.1.4 BLEBBY SULPHIDE MINERALIZA TION 

• SEOZB-1ML (L9+00E 126.6-129.94m) - East Ore Zone - BH U-03-26 

2.1.5 FOOTWALL GABBRO 

• SEFG-1 K (L 11+00E 230.2-23S.2m) - East Footwall- BH U-03-50 

• SEFG-1ML (L 11+00E 250-2S1m) - East Footwall- BH U-03-50 

• SEFG-2ML (L9+00E 210-211m) - East Footwall- BH U-03-26 

• SWFG-1ML (L17+00W 4O-41m)- West Footwall- BH U-03-41 

2.2 SAMPLE PREPARATION AND HANDLING 

The following sections provide a brief overview of sample preparation and handling procedures developed for the 

Shakespeare test program. Representative portions of the samples received were submitted for environmental 

testing and analyses at SGS Lakefield. Samples were prepared for the proposed test work and analyses 

according to SGS Lakefield Research Standard Operating Procedures. 

2.2.1 INITIAL SAMPLE PREPARATION / . 
Initial sample preparation of the Shakespeare waste rock included the crushing of the samples. Sample 

preparation procedures specific to the analyses performed on the waste rock samples ar~ listed below. 

• Crushing of the samples of the kinetic test samples to minus 6.3 mm (-1/4") for humidity cell testing. 

• Further crushing and pulverization of the kinetic test samples to 80% passing a 20D-mesh (Tyler) screen for 

modified ABA, NAG testing and mineralogical examination. 

• Crushing of the metal leaching test samples to minus 9.5 mm (-3/8") for TCLP US EPA 1311 and SPLP US 

EPA 1312 testing. 
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and expressed in units of kg H2S04 equivalent per tonne. Titration to pH 4.5 and to pH 7.0 provided additional 

information for sample characterization. The NAG4.5 value indicated the contribution from free acid, AI and Fe, 

while the NAGr provided information on the additional acidity due to other metals such as Cu and Zn. 

2.3.3 HUMIDITY CELL TESTING 

The humidity cell test is used to predict the potential for acidic leachate generation and the primary rates of 

reaction under aerobic weathering conditions. Humidity cell testing was initiated on four individual waste rock 

samples and three waste rock composites according to the standard ASTM D5744-96 method. 

The waste rock samples were crushed to minus 6.3 mm (-1/4") and placed in a cell with dimensions of 101.6 mm 

(4") inside diameter by 203.2 mm (8ft

) height. A perforated disk was located approximately 12.5 mm (1/2") above 

the cell bottom to support the solid waste rock samples. A filter media was placed on the perforated disk to 

transmit air and to allow leachate to drain into a valve at the bottom of the cell, which. when opened. allows 
"-

leachate to pass into the collection vessel. 

( A 1000 g dry waste rock sample was loaded into the cell. The first leach, designated as the Week 0 leach, 

initiated the humidity cell test and established the initial characteristics of the leachate. The first leach was 

performed by flooding the waste rock sample with 1000 ml of deionised water for one hour. followed by the 

collection of leachate for analyses. 

Subsequent stages of the humidity cell test involved three stages over a 7..<:Jay cycle: (1) dry air (which entered 

the bottom of the cell and flowed upward through the sample) was passed through the sample for 3 days; {2} 

humid air was passed through the cell in the same manner as the dry air for 3 days; and (3) on the last day of the 

cycle, deionised water was added through the top of the cell and allowed to flood the cell for one hour prior to the 

leachate being collected. Weekly leachate samples from the humidity cell tests are submitted for general 

analyses including: pH. acidity. alkalinity. conductivity and sulphate. Inductively coupled plasma. mass 

spectroscopy (ICP-MS) trace metal scans will be performed on a weekly basis from Weeks 0 to 5 and every 5 

weeks thereafter. The cycle will repeated for a period of 20 weeks. 

2.3.4 TOXICITY CHARACTERISTIC LEACH PROCEDURE US EPA METHOD 1311 

The objective of the TelP US EPA 1311 is to determine the mobility of inorganic analytes present in the mine 

waste rock and if the resultant leachates generated will be considered acceptable to landfill, or whether the waste 

materials should be listed as registerable wastes. In this case. the leachant was adjusted to pH 4.93 ± 0.05 

(extraction fluid #1) through the addition of acetic acid and sodium hydroxide to deionised water. The leachant 
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Results of the analytical tests completed are summarized in the following sections. Detailed test results are 

appended to this report (Appendix A). 

3.1 MODIFIED ACID BASE ACCOUNTING 

Summary results of the modified ABA tests performed on the Quartz Gabbro, Disseminated Sulphide 

Mineralization and Footwall Gabbro samples are presented in Table 3 and provided in detail in Appendix A. The 

two samples from the Quartz Gabbro formations (SEQG-1K and SWQG-1K) exhibited similar carbonate (COa) 

mineraliZation of 0.32% and 0.34%, respectively, but different ABA NP values of 10.6 and 17.5 t CaCOyl1000 t, 

both of which are higher than the theoretical NP available from carbonate mineralization alone. Based on the 

theoretical C03 NP values of 5.31 and 5.64 t CaCOyl1000 t and the related C03 NP/AP ratios of 0.95 and 0.30 

respectively, the potential for acid gene,.ration exists in both of these samples. 

The Disseminated Sulphide Mineralization (SEOZD-1K) and Footwall Gabbro (SEFG-1K) samples _show similar 

C03 contents of 0.08% and 0.10% and similar NP values of 7.9 and 8.2 t CaCOsl1000 t respectively. However, 

very different sulphide contents, AP values and resultant NP/AP ratios (0.15 and 2.0, respectively) were 

determined for the two samples. As with the previous Quartz Gabbro samples, the theoretical COa NP available 

is significantly lower that determined by the modified ABA method, indicating the modified ABA NP may be an 

overestimate of the NP actually available for practical neutralization of acidity. 

Table 3 Modified ABA - Quartz Gabbro. Disseminated Sulphide and Footwall Gabbro Samples 

SEQG-1K SWQG-1K SEOZD-1K SEFG-1K 
Parameter Units (L 13+00E (L10+00W (L 11 +OOE 193.65 (L 11+00E 

168-173m) 121.9-128) 19B.65m} 230.2-235.2m} 
Borehole U-03-30 U-03-39 U-03-48 U-03-50 
NP t CaCOyl1000 t 10.6 17.5 7.9 ,8.2 
AP t CaCOsl1 000 t 5.6 18.8 51.9 /4.1 
NetNP t CaCOyl1 000 t 5.0 -1.3 -44.0 '4.1 
NP/AP ratio 1.9 0.93 0.15 2.0 
S % 0.27 0.79 1.88 0.20 

% 0.18 0.60 1.66 0.13 
S04 % <004 <004 <004 <0.4 
C(t) % 0.09 0.10 0.04 0.04 
C03 % 0.32 0.34 0.08 0.10 
COa NP* t CaC03/1000 t 5.31 5.64 1.33 1.66 
COt NP/AP* ratio 0.95 0.30 0.03 0040 ---,----
• Calculated based on the carbonate (CO~ content. 
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3.2 NET ACID GENERATION TESTING 

Summary results of the NAG tests performed on the Quartz Gabbro, Disseminated Sulphide Mineralization and 

Footwall Gabbro samples are presented in Table 5 and provided in detail in Appendix A. The SEQG-1K (Quartz 

Gabbro) sample reported a final pH of 4.60 and a NAG4.5 of O. The NAG7•0 of 2.3 kg H2SOJt indicates a potential 

for acid generation related to metal acidity. 

Results for the SWQG-1K (Quartz Gabbro) sample reported a net acid generated with a final pH of 3.61. The 

NAG4.5 of 1.9 kg H2SOJt and NAG7.0 of 6.2 kg H2SOJt indicate an acid generation potential related more to metal 

acidity. 

The Disseminated Sulphide Mineralization (SEOZD-1 K) sample revealed a final pH of 2.68. A strong potential for 

acid generation is indicated by the NAG4.5 of 15 kg H2S04!t and NAG7.0 of 29 kg H2S04/t. This sample exhibits a 

very different chemical composition and behaviour from all of the other samples tested with regards to ARD 

potential. 

NAG test results reported a final pH of 5.33 and no net acid generated for the SEFG-1K (Footwall Gabbro) 

sample. The chemical composition and behaviour of this sample is also very different from the other samples 

tested with regards to ARD potential. 

Table 5 NAG Test - Quartz Gabbro, Disseminated Sulphide and Footwall Gabbro Samples 

SEQG-1K SWQG·1K SEOZD·1K SEFG·1K 
Parameter Units (L13+00E (L10+00W (L11+00 (L11+00E 

168·173m} 121.9-128~ 193.65·198.65m~ 230.2.235.2m} 
Borehole U-03-30 U-03-39 U-03-48 U-03-50 
Final pH units 4.60 3.61 2.68 5.33 
NaOH Normality 0.10 0.10 0.10 0.10 
Vol NaOH to pH 4.5 mL 0.0 1.0 7.7 0.0 
Vol NaOH to pH 7.0 mL 1.2 3.2 15 0.2 
NAG4.5 kg H2S04/tonne 0 1.9 15 '/O~4 NAG1.Q ke H2SOJtonne 2.3 6.2 29 

Results of the NAG tests completed on the Hanging Wall Quartzite samples are summarized in Table 6 and 

presented in detail in Appendix A. Samples HWQ-1 Ka and HWQ-1 Kb (Hanging Wall Quartzites) exhibited 

generally similar ABA and NAG results. The NAG results indicated a net acid generated with a final pH for both 

samples at 3.8, the same NAG4.5 value at 0.98 kg H2S04/t and similar NAG7•o values of 2.1 and 2.8 kg H2SOit 

respectively. The chemical composition and behaviour of these two samples is very similar with regards to their 

ARD characteristics. Kinetic humidity cell testing on a blend of these two samples, designated as HWQ-1 Kab 

Composite. is in progress. 
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3.3.1 SEQG 1 K HUMIDITY CELL (BH U~03~30) 

Preliminary results of the pH, conductivity, acidity, alkalinity and sulphate analyses for the SEQG-1 K humidity cell 

test leachate are summarized in Table 7. The pH. conductivity and sulphate concentrations reported in the 

weekly leachates are presented graphically in Figure 1. Over the initial twenty weeks of the humidity cell test, the 

pH in the SEQG-1K leachate has decreased from 7.87 (Week 0) to 6.23 (Week 20). Sulphate concentrations 

have shown an increasing trend over the twenty week test period. Acidity has not been released into the weekly 

leachates. although alkalinity concentrations have shown a decreasing trend to date. 

Table 7 Weekly Leachate Results - SEQG~1K (BH U-03-30) 

Week 
Leachate Volume pH Acidity. Alkalinity Conductivity S04 

mL units CaC03 eq. mg/L CaC03 eq. mg/L jJmhos/cm mglL 
0 798 7.87 <2 11 41 2.4 
l' 888 7.77 <2 8 34 3.5 
2 903 7.45 <2 6 24 3.6 
3 888 7.2.3 <2 5 24 4.0 
4 887 7.28 <2 5 23 4.4 
5 866 7.24 <2 4 20 3.7 
6 894 6.89 <2 4 21 5.0 
7 859 6.88 <2 4 15 6.4 
8 935 6.72 <2 3 14 4.2 
9 907 6.48 <2 2 22 6.4 
10 892 6.68 <2 2 30 11 
11 890 6.68 <2 2 26 7.6 
12 887 6.66 <2 <2 27 9.2 
13 916 6.77 <2 <2 17 6.0 
14 888 6.71 <2 2 32 8.8 
15 875 6.63 <2 <2 33 9.6 
16 876 6.64 <2 <2 26 9.3 
17 915 6.54 <2 <2 20 6.6 
18 891 7.67 <2 5 22 7.1 
19 874 6.65 <2 <2 21 7.2 
20 910 6.23 <2 <2 21 / 7.1 
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Figure 2 Cumulative Depletion Rates - SEQG 1 K (BH U-03-30) 
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/' Results of dissolved metal concentrations in the SEQG-1 K humidity cell leachate are shown in TablE! 8 .. Analysis 

of the SEQG-1 K leachate revealed that all controlled parameters tested reported at concentrations below the 

MMER limits. Detailed analytical tables are included in Appendix C and certificates of analyses are provided in 

Appendix D. 

Table 8 Dissolved Metal Concentrations - SEQG-1K (BH U-03-30) 

Week Parameter Units MMER* o 1 2 3 4 5 6 
pH 
As 
Cu 
Ni 
Pb 
Zn 

-units -·-fiJ):g~ff'---7:af----7. iY---'-7 .45--·---7.21"---·---7 .28----· 7.24---'-'-6:89-
mg/L 0.50 0.009 0.002 0.005 0.005 0.003 0.014 
mg/L 0.30 0.0010 <: 0.0008 <: 0.0008 0.0061 <: 0.0008 <: 0.0008 
mg/L 0.50 <: 0.001 <: 0.001 <: 0.001 <: 0.001 <: 0.001 <: 0.001 
mg/L 0.20 <: 0.0002 <: 0.0002 <: 0.0002 <: 0.0002 <: 0.0002 <: o.oqoa 
mg/L 0.50 0.001 <: 0.001 <: 0.001 <: 0.001 0.002 <: 0.OQ1 

Parameter Units MMER* 7 
pH "--'-units -- -::---:: 

6.0-9.5 6.88 
As mg/L 0.50 
Cu mg/L 0.30 
Ni mg/L 0.50 
Pb mg/L 0.20 
Zn mg/L 0.50 

Week 
8 9 10 

--=-6.-::::7-=-2 --6A8-~~' 6.68 _ ..... 

0.006 
<: 0.0008 
<: 0.001 

<: 0.0002 
<: 0.001 

·11 12 13 
6.68 -"6.66 ----~ 

"Metal Mining Effluent Regulations (SORl2002-222). Environment Canada. Maximum authorized monthly mean concentration. 
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Figure 3 Conductivity, pH and Sulphate Concentrations - SWQG 1K (BH U-03-39) 
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Results from the modified ABA test performed on the SWQG-1K (Quartz Gabbro) humidity cell head sample 

indicated an NP of 17.5 t CaC03/1000 t, which is higher than the theoretical NP available from carbonate 

mineralization alone. This samples potential for acid generation is indicated by the theoretical C03 NP 5.64 

t CaCO~1 000 t and resultant C03 NP/AP ratio of 0.30. Results from the NAG test completed on this sample 

reported a net acidity generated and an acid generation potential more related to metal acidity than sulphide 

acidity. 

Preliminary cumulative depletion rates for sulphide sulphur. NP and COa NP for the SWQG-1 K sample are 

presented in Figure 4. The cumulative sulphide depletion over the initial twenty week test period was calculated 

to be 1.19%. With an originally determined sulphide content of 0.60%. these results indicate that almost all of the 

original sulphide (0.59%) is still present in the SWQG-1K sample after twenty weeks of leaching. A remaining NP 

of 17.28 t CaC03/1000 t was determined based on the NP measured in the ABA test performed on the head 

sample and the calculated cumulative depletion of 1.28%. Results based on the COa NP of 5.64 t CaCO~1 000 t 

however. indicate a calculated carbonate depletion of 3.96% and suggest a COa NP of 5.42 t CaCOa/1000 t 

remaining in the SWQG-1 K sample. These calculations indicate that the C03 I\lP is being depleted at a rate 

almost 3.5 times faster than the sulphide. 
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Table 10 (Continued) Dissolved Metal Concentrations - SWQG-1K (BH U-03-39) 

Parameter Units MMER* Week 
14 15 16 17 18 19 20 

pH units 6.0-9.5 7.25 7.13 7.28 7.23 8.42 7.23 6.89 
As mgfL 0.50 0.006 0.007 
Cu mg/L 0.30 < 0.0008 < 0.0008 
Ni mg/L 0.50 < 0.001 < 0.001 
Pb mg/L 0.20 < 0.0002 < 0.0002 
Zn mg/L 0.50 < 0.001 0.001 
"Metal Mining Effluent Regulations (S0Rl2002·222). Environment Canada. Maximum authorized monthly mean concentration. 

3.3.3 SEOZD-1 K HUMIDITY CELL (BH U·03-48) 

Preliminary results of the pH, conductivity, acidity, alkalinity and sulphate analyses for the leachates collected 

from the SEOZO-1K humidity cell are summarized in Table 11. Figure 5 illustrates the pH, conductivity and 

sulphate concentrations reported in the weekly leachates. Over the initial twenty weeks of the humidity cell test, 

the pH of the SEOZO-1K leachate has decreased from 7.47 (Week 0) to 6.03 (Week 20). Fluctuating sulphate 

concentrations have not varied greatly from the calculated average weekly concentration of 21 mg/L. Free acidity 

(' has reported in all but the Weeks 0 and 3 leachates. Alkalinity has remained below the analytical detection limit 

since the Week 11 leach, with the exception of an isolated occurrence of free acidity in the Week 18 leachate. 

Table 11 Weekly Leachate Results - SEOZD-1 K (BH U.03-48) 

Leachate Volume pH Acidity Alkalinity Conductivity 504 Week 
_.____ mL units CaC03_E!..q:~/L ___ ~~.C03 eq.m~_ .. _ ~mh~tcm ___ mg/L 
o .----. 896--·--"'-=r.47 < 2 10 76 14 

1 880 7.28 11 6 85 18 
2 911 7.13 9 4 62 15 
3 903 6.95 < 2 3 74 22 
4 867 6.90 7 2 98 33 
5 854 6.90 5 3 71 23 
6 653 6.78 2 3 27 7.7 
7 874 6.58 6 2 63 33 
8 906 6.42 8 2 53 19 
9 924 6.44 8 < 2 55 21 
10 891 6.44 9 2 71 29 
11 884 6.40 6 < 2 64 22 
12 874 6.38 6 < 2 68 26 
13 930 6.41 4 < 2 42 18 
14 888 6.26 5 < 2 63 22 
15 905 6.55 4 <2 80 30 
16 882 6.12 5 < 2 64 27 
17 921 6.15 4 < 2 39 15 
18 891 7.18 4 5 47 17 
19 862 6.12 5 < 2 57 21 
20 912 6.03 4 <2 42 16 
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Figure 6 Cumulative Depletion Rates - SEOZD-1K (BH U-03-48) 
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I' Preliminary summary results of dissolved metal concentrations in the SEOZD-1K humidity cell leachate are 

shown in Table 12. Analysis of the SEOZD-1K leachate revealed that all controlled parameters tested reported at 

concentrations below the MMER limits. Detailed analytical tables are included in Appendix C and certificates of 

analyses are provided in Appendix O. 

Table 12 Dissolved Metal Concentrations - SEOZD-1K (BH U-03-48) 

Parameter Units MMER* o 1 
-pH---'-- unitS··_· 6.0--':9-:5'''-·---uY--·-"7.28 

As mg/L 0.50 0.013 0.004 
Cu mg/L 0.30 0.0014 0.0020 
Ni mg/L 0.50 0.004 0.005 
Pb mg/L 0.20 < 0.0002 < 0.0002 
Zn mg/L 0.50 0.001 0.004 

Parameter Units MMER* 
7 8 

pH units 6.0-9.5 6.58 6.42 
As mg/L 0.50 
Cu mg/L 0.30 
Ni mg/L 0.50 
Pb mg/L 0.20 
Zn mg/L 0.50 

2 
7.13 

0.006 
0.0014 
0.004 

< 0.0002 
< 0.001 

9 
6.44 

Week 
3 

6.95 
0.008 

< 0.0008 
0.005 

< 0.0002 
0.001 

Week 
10 

6.44 
0.003 

0.0030 
0.014 

< 0.0002 
0.005 

456 
"--6-.90-'·--" --··6.90---6:78---

0.007 0.009 
0.0020 0.0008 
0.005 0.005 

< 0.0002 < 0.0002 
0.003 0.002 

11 12 13 
6.40 6.38 6.41 

-Metal Mining Effluent Regulations (S0Rl2002-222). Environment Canada. Maximum authorized monthly mean concentration. 
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Figure 7 Trends in Conductivity, pH and Sulphate Concentrations - SEFG 1K (BH U-03.50) 

100 ~--------------------------------------------------------~10 

90 

::J' '. .. en 80 g 
6 70 

, 
U'J •• 
"0 
C 

60 ra 

E 
0 

50 --(I) 
0 

.J::. 
E 40 ..:; 
~ 
.2: 30 -0 
:::l 
"0 20 c 
0 
U 

10 

0 
0 

--0-- Conducti\lity J.lmhos/cm 

--ir-- Sulphate, S04 Ind. AssaymgIL 

....... pH 

........................ .. -_ .•.. -....... . •.. -. .' .' -" ...... --' . .' .' 

5 10 15 
Time (weeks) 

o 
" . . 

: . 

•• .. 

20 

8 

2' 
'c 

62-

4 

:c 
a. 

Modified ABA results for the SEFG-1 K (Footwall Gabbro) humidity cell head sample reported an NP of 8.2 

t CaCO:J1000 t, sulphide content of 0.13%, AP of 4.1 t CaCO:J1000 t and resultant NPI AP ratio of 2.0. NAG test 

results for this sample reported a final pH of 5.33 and no net acidity generated, 

Preliminary cumulative depletion rates for sulphide sulphur, NP and C03 NP for the SEFG-1 K sample are 

presented in Figure 8. With an originally determined sulphide content of 0.13%, the cumulative sulphid~ depletion 

after twenty weeks of leaching was calculated to be 2.22%1, indicating that very little sulphide d~pletjon has 

occurred in the SEFG-1 K sample. A remaining NP of 8.11 t CaCO:J1 000 t was calculated based on the NP of 8.2 

t CaCO:J1000 t determined in the ABA test on the head sample and the calculated NP cumulative depletion of 

1.10%. However, the NP based on the carbonate content of the SEFG-1K sample was Significantly lower than 

that determined by the ABA test method and results based on the C03 NP of 1.66 t CaCO;1000 t indicate that by 

Week 20, 5.44% of the C03 NP had been depleted. This correlates into a remaining C03 NP of 1.57 

t CaCO:J1000 t and indicates that the C03 NP is being depleted at a rate almost 2.5 times faster than the 

sulphide. Continued monitoring will show whether trends will result in the generation and release of acidic 

drainage. 
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Table 14 (Continued) Dissolved Metal Concentrations- SEFG-1K (BH U-03-50) 

Parameter Units MMER* Week 
14 15 16 17 18 

pH units 6.0-9.5 6.96 6.85 6.91 6.92 8.89 
As mg/L 0.50 0.030 
Cu mg/L 0.30 < 0.0008 
Ni mg/L 0.50 < 0.001 
Pb mg/L 0.20 < 0.0002 
Zn mg/L 0.50 < 0.001 

19 
6.86 

'Metal Mining Effluent Regulations (S0R/2002·222). Environment Canada. Maximum authorized monthly mean concentration. 

3.3.5 HANGING WALL QUARTZITE AB COMPOSITE HUMIDITY CELL (BH U.03·65) 

20 
6.58 

0.051 
< 0.0008 
< 0.001 
< 0.0002 

0.002 

Results of the modified ABA tests completed on the HWQ-1Kab Composite humidity cell feed sample are 

summarized in Table 15 and presented in detail in Appendix A. The HWQ-1Kab Composite reported no 

carbonate mineralization «0.05%), a low NP (3.7 t CaCO:J1000 t) and a low sulphide content (0.03%) resulting in 

a low AP (0.94 t CaCO:J1000 t). Thi§ samples potential for acid generation upon oxidation is indicated by the 

theoretical C03 NP available and the resultant COa NP/AP ratio of <0.88. Although the low sulphide content 

indicates a low AP, the NAG test results on the individual samples (HWQ-'IKa and HWQ-1Kb)-did show a 

resultant acidity generated. 

Table 15 Modified ABA - HWQ-1Kab Composite (BH U·03·65) 

Parameter _"_. _____ M ____ ........ _____ •• __ ••• _._.ff __ . __ .... M ••• _ ...... ~_ •• • ••• •• ______ ._,_ .. 

NP 
AP 
Net NP 
NP/AP 
8 
8= 

804 

C(t) 
C03 

Calculated C03 NP* 
Calculated C03 NP/AP" 

• Calculated based on /he carbonate (CO;J content. 

Units 
t CaCO:J~-1 O-OO-t' , 

t CaCO:J1 000 t 
t CaCO:J1000 t 

ratio 
% 
% 
% 
% 
% 

t CaC03/1000 t 
ratio 

HWQ 1 Kab Comp --." .. "-'"-----.--.-~----.---.-

0.94 
2.8 
3.9 

0.13 
0.03 
<0.4 
0.02 
<0.05 
<0.83 
<0.88 

Preliminary results of the pH, conductivity, acidity, alkalinity and sulphate analyses for the humidity cel! test on the 

HWQ-1Kab Composite are summarized in Table 16. Figure 9 illustrates the pH values, conductivity and sulphate 

concentrations reported in the weekly leachates. Over the initial twenty weeks of the humidity cell test period the 

pH of the HWQ-1 Kab Composite leachate shown a decreasing trend resulting in an average pH of 5.49. Although 

sulphate concentrations released into the weekly leachates initially increased, a clearly decreasing trend has 

been maintained since the Week 5 leach. With the exception of the Weeks 1 and 8 leachates, alkalinity has 

November 2005 Page No. 24 



Acid Rock Drainage and Metal Leaching Characterization of Waste Rock, Interim Report 5 

Shakespeare Property 

URSA Major Minerals Incorporated 

SGS Reference No.: 11016-001 

Figure 9 Conductivity, pH and Sulphate Concentrations - HWQ-1Kab Composite (BH U-03-65) 
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Preliminary cumulative depletion rates for sulphide sulphur. NP and C03 NP for the HWQ-1Kab Composite are 

presented in Figure 10. The cumulative sulphide depletion over the initial twenty week test period was calculated 

to be 13.86%. With an originally determined sulphide content of 0.03%, these results indicate that 0.026% 

sulphide is still present in the HWQ-1 Kab sample after twenty weeks of leaching. Based on the measured NP of 

3.7 t CaCOaf1000 t determined in the ABA test performed on the head sample and the calculated cumulative 

depletion of 3.51%. it was calculated that an NP of 3.57 t CaC03f1000 t remains. Results based on tl'}e'aiiailable 

COa NP of <0.83 t CaCOs/1000 t however, indicate a calculated COa depletion of 15.65% and suggest a COs NP 

of <0.70 t CaCOs/1000 t remaining in the HWQ-1Kab sample. These calculations indicate that the COa NP is 

being depleted at a slightly faster rate than the sulphide. 
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Table 17 (Continued) Dissolved Metal Concentrations - HWQ-1Kab Composite (BH U-03-65) 

Parameter Units MMER* 
Week 

7 8 9 10 11 12 13 
pH units 6.0-9.5 5.37 5.54 6.00 5.27 5.43 5.70 5.50 
As mg/L 0.50 0.007 
Cu Mg/L 0.30 0.0023 
Fe mg/L 0.12 
Ni mg/L 0.50 0.048 
Pb mg/L 0.20 0.0033 
U mg/L 0.0022 
Zn mg/L 0.50 0.027 

Parameter Units MMER* Week 
14 15 16 17 18 19 20 

pH units 6.0-9.5 5.08 5.19 5.28 5.35 5.53 5.37 5.24 
As mg/L 0.50 0.001 0.005 
Cu mg/L 0.30 0.0009 0.0016 
Fe mg/L 0.23 0.25 
Ni mg/L 0.50 0.046 0.034 
Pb mg/L 0.20 0.0004 0.0004 
U mg/L 0.0021 0.0020 
Zn mg/L 0.50 0.023 0.025 
*Metal Mining Effluent Regulations (SORl2002-222). Environment Canada. Max/mum authorized monthly mean concentration. 

3.3.5.1 HANGING WALL QUARTZITE CD COMPOSITE HUMIDITY CELL (BH U-03-65) 

Summary results of the modified ABA tests completed on the HWQ-1Kcd Composite humidity cell head sample 

are reported in Table 18 and presented in detail in Appendix A. Modified ABA results for the HWQ-1Kcd 

CompOSite a low NP (3.1 t CaCO~1000 t) and a low sulphide content (0.03"10) resulting in an NP/AP ratio of 3.3. 

No carbonate mineralization was detected «0.05%), resulting in a theoretical carbonate NP of <0.83 

t CaCO:J1000 t, which is significantly lower than the NP reported by the modified ABA test results. The potential 

for acid generation is indicated by the calculated COa NP/AP ratio of <0.88. NAG test results for the,individual 
J 

samples (HWQ-1Kc and HWQ-1Kd) used to create this composite reported a net acidity gener-ated and 

suggested that the acidity is a consequence of metal acidity rather than sulphide acidity. 
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Table 19 Weekly Leachate Results - HWQ-1Kcd Composite (BH U-03-65) 

Week Leachate Volume pH Acidity Alkalinity Conductivity SO" 
mL units CaCO~eg. mg/L CaCO;3 eq. mg/L ~mhos/cm mg/L 

0 811 6.75 <2 3 48 6.5 
1 858 5.91 2 <2 38 9.7 
2 922 6.37 2 <2 25 7.2 
3 912 6.03 <2 <2 30 7.5 
4 869 6.09 2 <2 24 7.8 
5 867 5.87 3 <2 17 5.7 
6 473 6.28 <2 <2 11 3.4 
7 850 5.42 3 <2 18 9.8 
8 910 5.54 <2 1 15 5.4 
9 912 5.60 5 <2 9 5.2 
10 882 5.39 4 <2 16 5.4 
11 900 5.53 5 <2 14 4.3 
12 886 5.53 5 <2 14 4.8 
13 920 5.61 5 <2 11 3.9 
14 883 5.10 5 <2 19 4.4 
15 889 5.97 4 <2 19 5.2 
16 898 5.23 6 <2 17 6.1 
17 924 5.38 4 <2 9 2.4 

.' 18 909 5.72 5 <2 9 2.6 
/ 19 869 5.65 5 <2 12 3.2 

20 920 5.53 4 <2 10 3.4 

Figure 11 Conductivity, pH and Sulphate Concentrations - HWQ-1Kcd Composite (BH U-03-65) 
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Table 20 Dissolved Metal Concentrations - HWQ-1Kcd Composite (BH U-03-65) 

Parameter Units MMER* Week 
0 1 2 3 4 5 6 

pH units 6.0-9.5 6.75 5.91 6.37 6.03 6.09 5.87 6.28 
As mg/L 0.50 0.009 0.002 0.004 0.006 0.002 0.007 
Cu mg/L 0.30 0.0011 < 0.0008 < 0.0008 < 0.0008 0.0014 < 0.0008 
Ni mg/L 0.50 0.002 0.002 0.002 0.004 0.006 0.006 
Pb mg/L 0.20 0.0002 < 0.0002 < 0.0002 < 0.0002 0.0003 < 0.0002 
Zn mg/L 0.50 0.001 0.001 O.OOS 0.005 0.006 0.004 

Parameter Units MMER* Week 
7 8 9 10 11 12 13 

pH units 6.0-9.5 5.42 5.54 5.60 5.39 5.53 5.53 5.61 
As mg/L 0.50 0.002 
Cu mg/L 0.30 < 0.0008 
Ni mg/L 0.50 0.023 
Pb mg/L 0.20 < 0.0002 
Zn mfil/L O.SO 0.009 

.,. 

Parameter Units MMER* Week 
14 15 16 17 18 19 20 ... _--_ .. _---_._-_. 

pH units 6.0-9.S 5.10 5.97 5.23 5.38 5.72 5.65 5.53 
As mg/L 0.50 < 0.001 < 0.001 
Cu mg/L 0.30 0.0008 0.0014 
Ni mglL 0.50 0.032 0.042 
Pb mg/L 0.20 < 0.0002 < 0.0002 
Zn m~/L 0.50 0.010 0.015 
-Metal Mining Effluent Regulations (SORl2002-222J. Environment Canada. Maximum authorized monthly mean concentration. 

3.3.6 HANGING WALL QUARTZITE EF COMPOSITE HUMIDITY CELL (BH U-03-65) 

Results of the modified ABA tests completed on the HWQ-1 Kef Composite are summarized in Table 21 and 

presented in detail in Appendix A. Modified ABA test results for the HWQ-1 Kef Composite also reported no 

carbonate mineralization detected «0.05%) and a low NP (2.8 t CaCOal1000 t), but a higher sulphid~ 90ntent 
I 

(0.07%) than the other Hanging Wall Quartzite samples. The NP/AP ratio for this composite sample'was within 

the uncertain range (1.3); however, as with other hanging wall quartzite samples. the NP based on the carbonate 

content and the resultant calculated C03 NP/AP ratio of <0.38 are considered indicative of an acid generating 

potential. NAG test results for the individual sample components (HWQ-1Ke and HWQ-1Kf) indicated a net 

acidity generated. 
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Table 22 Weekly Leachate Results - HWQ-1Kef Composite (BH U-03-65) 

Week 
Volume pH Acidity Alkalinity Conductivity 504 

mL units CaCOaeq. mg/L CaCOa eq. mg/L Ilmhos/cm mg/L 
0 808 6.73 <2 3 44 10 
1 928 6.26 <2 <2 44 14 
2 920 5.95 <2 <2 49 16 
3 902 5.95 <2 <2 53 18 
4 866 5.59 4 <2 68 24 
5 862 5.52 5 <2 47 16 
6 912 5.43 5 <2 47 17 
7 874 4.99 4 <2 41 31 
8 899 4.98 4 3 37 13 
9 921 5.00 4 <2 26 11 
10 899 4.77 7 <2 43 17 
11 884 4.67 8 <2 37 14 
12 896 4.78 8 <2 30 14 
13 918 4.85 7 <2 21 8.4 
14 886 4.53 11 <2 43 16 
15 889 4.46 9 <2 45 19 
16 888 4.65 9 <2 26 12 

.. 17 927 4.66 7 <2 22 8.9 { 
18 899 4.70 9 <2 27 9.5 
19 872 4.57 12 <2 38 15 
20 927 4.93 9 <2 32 12 

Figure 13 Conductivity, pH and Sulphate Concentrations - HWQ-1Kef Composite (BH U-03-65) 
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Table 23 Dissolved Metal Concentrations - HWQ-1 Kef Composite (BH U.03-65) 

Parameter Units MMER* Week 
0 1 2 3 4 5 6 

pH units 6.0-9.5 6.73 6.26 5.95 5.95 5.59 5.52 5.43 
As mg/L 0.50 0.008 0.001 0.004 0.005 0.001 0.008 
Cu mg/L 0.30 < 0.0008 < 0.0008 < 0.0008 < 0.0008 0.0010 0.0020 
Ni mg/L 0.50 0.002 0.003 0.008 0.019 0.043 0.039 
Pb mg/L 0.20 <0.0002 <0.0002 0.0002 < 0.0002 < 0.0002 < 0.0002 
Zn mg/L 0.50 < 0.001 < 0.001 0.008 0.008 0.011 0.012 

Parameter Units MIVIER* Week 
7 8 9 10 11 12 13 

pH units 6.0-9.5 4.99 4.98 5.00 4.77 4.67 4.78 4.85 
As mg/L 0.50 0.001 
Cu mg/L 0.30 0.0162 
Ni mg/L O.SO 0.10S 
Pb mg/L 0.20 0.0007 
Zn m~/L O.SO 0.033 

Parameter Units MMER* 
14 15 16 17 18 19 20 

pH units 6.0-9.5 4.53 4.46 4.65 4.66 4.70 4.57 4.93 
As mg/L 0.50 < 0.001 < 0.001 
Cu mg/L 0.30 0.0349 0.0500 
Ni mg/L 0.50 0.045 0.042 
Pb mg/L 0.20 0.0007 0.0007 
Zn m!ij/L O.SO 0.022 0.017 
-Metal Mining Effluent Regulations (S0Rl2002-222), Environment Canada. Maximum authorized monthly mean concentration. 

3.4 TOXICITY CHARACTERISTIC LEACH PROCEDURE US EPA METHOD 1311 

Summary results from the analyses performed on the Shakespeare TCLP leachates are presented in Table 24 

and provided in detail in Appendix A. Analysis of the TCLP leachates revealed that al/ parameters. with the 

exception of pH, reported at concentrations within the MMER limits. The pH of the leachant used in th~ I~ach test 
" 

was 4.93 ± 0.05. Parameters reporting at concentrations below the lower limit designated by the MMER are 

indicated in bold. 
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3.5 SYNTHETIC PRECIPITATION LEACH PROCEDURE US EPA METHOD 1312 

Table 25 provides summary results of the analyses performed on the SPLP 1312 leachates. Detailed analytical 

tables are provided in Appendix A. Analysis of the Shakespeare SPLP 1312 leachates determined that all 

parameters reported at concentrations within the MMER limits. The pH of the acid used in the SPLP was 5 ± 

0.05. 

Table 25 Synthetic Precipitate Leach Procedure US EPA Method 1312 

SEQG-
SEQG-

SEQG- SEQG- SWQG-SEQG-1ML 2ML 
Parameter Units MMER'" (L5+00E 

2ML 
(L7+00E 

3ML 4ML 1ML 
(L7+00E (L9+00E (L11+00E (L14+00W 153-154m) 
9a-99m) 

9a-99m) 
122-123m) 189-190m) 68-69) 

Du~. 
Borehole U-03-24 U-03..Q9 U-03-09 U-03-26 U-03-50 U-03-36 
As mg/L 0.50 0.008 0.005 0.005 0.005 0.004 0.003 
Cu mg/L 0.30 0.0179 0.0078 0.0071 0.0094 0.0126 0.0068 
Ni mg/L 0.50 0.023 0.018 0.Q15 0.008 0.010 0.005 
Pb mg/L 0.20 < 0.02 <0.02 < 0.02 <0.02 < 0.02 <0.02 
Zn mg/L 0.50 0.039 0.048 0.055 0.034 0.070 0.073 
Hg mg/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 
pH units 6.D-9.5 7.67 8.00 7.87 8.78 8.00 7.85 
Alkalinity mgfL as CaC03 16 15 16 21 13 10 

Acidity mgfL as CaC03 <2 <2 <2 <2 <2 <2 

S04 mg/L 5.4 5.9 6.3 5.5 5.2 5.8 

HWQ- HWQ- HWQ- HWQ-3ML 
SWOZD- SEOZD- SEOZD-

1ML 2ML 1ML 
Parameter Units MMER* 1ML 2ML 3ML (L1+00E 

(L14+00W (L11+00E (L9+00E (L14+00W (L1+00W (L1+00E 29-30m) 50.20- 168.75- 150-15-16m) 70-71m) 29.30m) DUp. 
S1m) 169.75) 150.97m) 

Borehole U-03-37 U-03-65 U-03-65 U-03-65 U-03-35 U-03-48 U-03-26 
As mg/L 0.50 0.003 0.003 0.002 0.002 0.010 0.Q19 0.007 
Cu mg/L 0.30 0.0026 0.0020 0.0018 0.0015 0.0145 0.146 0.0355 
Ni mg/L 0.50 0.004 0.003 0.003 0.003 0.005 0.093 0.008 
Pb mg/L 0.20 < 0.02 < 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Zn mg/L 0.50 0.056 0.076 0.067 0.064 0.032 0.062 0.041 
Hg mgfL < 0.0001 < 0.0001 < 0.0001 < 0.0001 <: 0.0001 < 0.0001 < 0.0001 
pH units 6.0-9.5 7.47 6.74 6.91 6.91 8.00 7.41 , , 7.87 
Alkalinity mglL as CaC03 10 2 4 4 21 10 21 

Acidity mg/L as CaCO) <2 <2 <2 <2 <2 <2 <2 

S04 mg/L 6.3 5.1 5.6 5.1 6.2 6.3 6.6 

*Meta/ Mining Effluent Regulations (SORl2Q02-222), Environment Canada. Maximum authorized monthly mean concentration. 
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This report has been provided as an interim report summarising the environmental test work completed to 

November 4, 2005 and results thereof. Updated humidity cell interim data reports consisting of data tables and 

graphs are scheduled to be provided after 25. 3D, 35 and 40 weeks of leaching. A summary report is scheduled to 

be provided upon completion of the test program. 
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Modified ABA 

Parameter 

-Paste pH 
Fizz Rate 
Sample 
HCI added 
HCI 
NaOH 

n NaOH 
Final 
NP 

:;1 AP 

NetNP 
NP/AP 
S 
Sa 

S04 
C(t} 
C03 

Calculated C03 NP 
Calculated C03 NP/AP 
__ .. ..1 •••• __ 111 ...... 

Lims # CA10388·APR05 

SEQG-1K 
Units (L13+00E 

161J..173m) 

units 9.73 
1 

welght(g) 2.03 
mL 20.00 

Normality 0.10 
Normality 0.10 

to pH=8.3 mL 15.70 
units 1.70 

t CaCOJ/1000 t 10.6 

t CaCO~1 000 t 5.6 
t CaCOi1 000 t 5.0 

ratio 1.9 
% 0.27 
% 0.18 
% <0.4 
% 0.09 
% 0.32 

t CaCOi1 000 t 5.31 

ratio 0.95 

" , , 

SWQG-1K HWQ-1Ka HWQ-1Kb 
{l10+00W (Ll1+00E (LI1+00e 
121.9-128) 30-35m) 35-40m} 

9.84 9.80 9.39 
2 1 1 

2.00 2.05 2.00 
25.60 20.00 20.00 
0.10 0.10 0.10 
0.10 0.10 0.10 
18.60 18.40 18.65 
1.73 1.04 1.04 
17.5 3.9 3.4 

18.8 1.6 1.2 

-1.3 2.3 2.2 
0.93 2.4 2.8 
0.79 0.12 0.10 
0.60 0.05 0.04 

<0.4 <0.4 <0.4 
0.10 0.02 0.02 
0.34 <0.05 <0.05 

5.64 <0.83 <0.83 

0.30 <0.52 <0.69 

Lakefield Research 

HWQ-1Kc HWQ-1Kd HWQ-1Ke 
(LI1+00E (Ll1+00E (Ll1+00E 
40-45m} 45-S0m) SO.SSm) 

9.66 9.72 9.32 
,. 1 1 1 

2.04 2.00 2.00 
20.00 20.00 20.00 
0.10 0.10 0.10 
0.10 0.10 0.10 

18.70 18.80 18.90 
1.04 1.03 0.97 
3.2 3.0 2.8 

1.9 2.2 3.8 

1.3 0.8 -1.0 
1.7 1.4 0.74 

0.14 0.14 0.18 
0.06 0.07 0.12 
<0.4 < 0.4 <0.4 
0.02 0.02 0.02 

<0.05 <0.05 <0.05 

<0.83 <0.83 <0.83 

<0.44 <0.38 <0.22 

Shakespeare Property 
Ursa Major Minerals Corporation 

sas Lakefield Reference No.: 11016-001 

SEOZO.1"K 
HWQ·1Kf 

SEFG.1K-

(LI1+00E 
(L11+00E (L11+00E 

55-60m) 
193.65- 230.2· 
198.65mL.~!S.2m) 

9,47 9.40 9.92 
1 1 1 

2.05 1.99 1.98 
20.00 20.00 20.00 
0.10 0.10 0.10 
0.10 0.10 0.10 
18.80 16.85 16.75 
1.10 1.34 1.31 
2.9 7.9 8.2 

3.4 51.9 4.1 

-0.5 -44.0 4.1 
0.85 0.15 2.0 
0.19 1.88 0.20 
0.11 1.66 0.13 
<0.4 <0.4 <0.4 
0.01 0.04 0.04 

<0.05 0.08 0.10 

<0.83 1.33 1.S6 

<0.24 0.03 0.40 

Modified ABA 



NAG Test 

__ ,: .. ::s'" 
... '!III I "".!IiI .. ~If .~ I 

Parameter Units 

Sample weight(g} 
vol H20 2 mL 
Final pH units 
NaOH Normality 
Vol NaOH to pH 4.5 mL 
Vol NaOH to pH 7.0 mL 
NAG @pH4.5 

n NAG @p~l~. -_._-"'-_ .... 
Lims #10387APR05 

(J\ 
(.),,) 

SEQG-1K 
(l13+00E 
16S-173m) 

2.54 
250 
4.60 
0.10 
0.0 
1.2 
0 

2.3 . 

, , , 

SWQG-1K HWQ-1Ka 
(L10+DOW (L11+00E 
121.9-128) 3D-35m) 

2.52 2,49 
250 250 
3.61 3.80 
0.10 0.10 
1.0 0.5 
3.2 1.0 
1.9 0.98 
6.2 2.'1 

HWQ-1Kb HWQ-1Kc HWQ-1Kd HWQ-1Ke 
(LI1+00E (U1+00E (LI1+00E (L11+00E 
35-40m) 40-45m) 45-S0m) 50-5Sm) 

2.51 2.51 2.53 2.52 
250 250. 250 250 
3.84 3.70 3.61 3.40 
0.10 0.10 0.10 0.10 
0.5 0.9 0.9 1.5 
1.4 9.6 9.5 2.4 

0.98 1.8 1.7 2.9 
2.8 19 18 4.6 

:lnof~"'O" 

Lakefield Research 

Shakespeare Property 
Ursa Major Minerals Corporation 

SGS Lakefield Reference No.: 11016·001 

sEoz6:n"(-SEFQ.'fK~ 
HWQ-1Kf 
{Ll1+00E 

{L11+00E (L11+00E 
193.65- 230..2-

55-60m) 
198.65m} 235.~ __ 

2.48 2.51 2.47 
250 250 250 
3.61 2.68 5.33 
0.10 0.10 0.10 
0.7 7.7 0.0 
1.6 15 0.2 
1.4 15 0 
3.2 29 0.4 

NAG Test 



TCLP 1311 Extraction Fluid #1 

HWQ.2ML HWQ-3ML 
HWQ.3ML SWOZO· 

Parameter Units (L1+00W (l1+00E 
(L1+00E 1ML 

70-71m) 29.30m) 
29-30m) (L14+00W 

Dup. 50.20-S1m) 

Moisture % <0.5 <0.5 < 0.5 <0.5 
% solids % 100.0 100.0 100.0 100.0 
Sample weighl(g) 100.0 100.0 100.0 100.0 
Ext. Fluid #1 or #2 1 1 1 1 
Ext Volume mL 2000.0 2000.0 2000.0 2000.0 
Initral pH units 4.92 4.92 4.92 4.98 
Final pH units 4.96 4.97 4.96 5.15 
As mg/L 0.004 0.004 0.004 0.002 
Ag mg/L < 0.0001 <0.0001 <0.0001 <: 0.0001 
AI mglL 0.34 0.33 0.35 0.82 
8a mg/L 1.77 1.54 1.77 1.92 
B mg/L 0.51 0.45 0.43 0.38 
Be mg/L <0.005 <: 0.005 <0.005 <0.005 
BI mglL <: 0.0003 <: 0.0003 <0.0003 0.0005 
Ca mglL 0.87" 4.19 1,49 152 
Cd mg/L <0.0005 <0.0005 <0.0005 <0.0005 
Co mg/L 0.0130 0.0140 0.0144 0.0267 

I Cr mg/L <0.02 <0.02 < {J.02 <0.02 
Cu mg/L 0.0009 <0.0008 <0.0008 0.0306 
Fe mg/L 2.42 2.71 2.96 4.18 
K mg/L 16.2 10.0 10.8 17.7 
Li mg/L <0.005 < 0.005 < 0.005 <: 0.005 
Mg mg/L 0.270 0204 0208 2.86 
Mn mgfL 0.0275 0.0871 0.0558 
Mn mg/L 0.895 
Mo mg/L 0.0010 0.0009 0.0011 < 0.0003 
Ni mg/l 0.011 0.014 0.015 0.536 
Pb mglL 0.02 0.05 0.05 <0.02 
Sb mg/L 0.0007 0.0004 0.0004 < 0.0004 
Se mgtL <0.005 < 0.005 <0.005 < 0.005 
Sn mg/L 0.001 < 0.001 <0.001 <: 0.001 
Sr mg/L 0.0141 0.0127 0.0128 0.127 
Ti mg/L < 0.003 < 0.003 <0.003 < 0.003 
TI mg/L <0.0002 <0.0002 <0.0002 0.0009 
U mglL 0.0098 0.0021 0.0024 0.0007 
V mg/L 0.0016 0.0017 0.0020 0.0018 
W mgtL <0.0002 < 0.0002 < 0.0002 <0.0002 
Y mg/L 0.0023 0.0027 0.0022 0.0040 
Zn mgfL 0.742 0.668 0.662 0.598 
Hg mg/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 
pH units 5.00 4.99 5.03 5.22 
Conductivity uS/em 4770 4810 4810 5360 
Alkalinity mg/l as CaC03 1350 1370 1360 1840 

Acidity mgtL as CaC03 1610 1620 1620 1160 
S04 mg/L 3.4 3.0 3.0 4.1 
..--... _ ....... ... _il( __ ... _.""U, .... ... ........ I ."' ......... 

Urns # CA10382·APR05 

'Metal Mining Effluent Regula/ions So/ded concentrations reported at levels outside of the MMER 

Lakefield Research 

Shakespeare Property 
Ursa Major Minerals Corporaijon 

SGS Lakefield Reference No.: 11016..CJ01 

, - .... _-
SEOZO-2ML SEOZD-1ML SWOZD-2ML 

(L11+00E {L9+00E (L20+00W 
168.78- 150- 111.52-

i69.75m) 150.97m} 112.53m) 

<0.5 < 0.5 <0.5 
100.0 100.0 100.0 
100.0 100.0 100.0 

1 1 1 
2000.0 2000.0 2000.0 
4.92 4.98 4.92 
4.97 5.09 4.97 

0.003 0.002 0.003 
<: 0.0001 < 0.0001 < 0.0001 

1.15 1.07 0.96 
1.72 1.69 1.64 
0.43 0.38 0.40 

<0.005 < 0.005 < 0.005 
0.0015 0.0014 0.0010 

6.11 98.4 4.62 
< 0.0005 0.0006 <0.0005 
0.0202 0.0627 0.0260 
<0.02 < 0.02 ~ <0.02 
0.0309 0.0241 0.0720 
5.65 7.99 4.95 
10.5 22.1 15.7 

<0.005 < 0.005 <0.005 
2.78 3.05 2.08 
0.163 0.672 0.178 

<0.0003 < 0.0003 <0.0003 
0.394 0.936 0.585 
<0.02 <0.02 <0.02 

< 0.0004 <0.0004 0.0004 
<0.005 <0.005 < 0.005 
<0.001 < 0.001 < 0.001 
0.0419 0.0715 0.0323 
<0.003 < 0.003 <: 0.003 
0.0002 0.0005 Q.0003 
0.0011 0.0016 ,0.0007 
0.0022 0.0019 0:0023 

<0.0002 <: 0.0002 <0.0002 
0.0024 0.0045 0.0021 
0.630 0.604 0.637 

<0.0001 < 0.0001 < 0.0001 
5.02 5.13 4.99 
4820 5190 4830 
1380 1690 1390 

1570 1240 1520 

3.7 5.1 3.6 
---~----... - ..... , » 

TCLP 1311 



SPLP1312 

Parameter Units MMER* 

Sh;lke$peare Property 
Ursa Major Minerals CorporaUon 

SGS Lakelield Reference No.: 11016-01)1 

SEQG-1ML SEQG-2ML SEQG-2ML SEQG-3ML SEQG-4ML SWQG-1ML HWQ-1ML 
(L5+00E (L7+00E ~'i:.;:~~ (L9+00E (l11+00E (L14+00W a8·(L14+00W 15· 

-Moisture % 

153·154m) 98-99m) 0 122-123m) 189·190m} 69) 16m) _____ -:-::-::-__ . _____ yt!! ____________ . __ . __ 

< 0.5 < 0.5 < 0.5 <: 0.5 < 0.5 <0.5 
100.0 
100.0 

<0.5 
100.0 
100.0 

% solids 
Sample 
Ext.Fluld 
Ext Volume 
Initial pH 
Final pH 
As 
Ag 
AI 
Sa 
B 
Be 
Bi 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
K 
U 
Mg 
Mn 
Mo 
Ni 
Pb 
5b 
Se 
So 
Sr 
Ti 
n 
U 
V 
W 
y 
Zn 
Hg 
pH 
Conductivity 
Alkalinity 

Acidity 

5°4 

% 
weight(g) 
#1 or #2 

mL 
units 
units 
mg/l 0.50 
mglL 
mglL 
mg/L 
mglL 
mg/L 
mglL 
mglL 
mglL 
mg/l 
mg/l 
mg/l 0.30 
mglL 
mglL 
mg/l 
mg/L 
mg/L 
mglL 
mg/L 0.50 
mglL 0.20 
mglL 
mglL 
mg/l 
mg/l 
mg/l 
mglL 
mglL 
mg/L 
mglL 
mglL 
mg/L 0.50 
mglL 
units 6.0·9.5 

uS/em 
mg/L as CaCO,! 
mg/L as CaC03 

mglL 

Urns It CA 10383·APR05 

'Melal Mining Effluent Re~lions 

100.0 100.0 100.0 100.0 100.0 
100.0 100.0 100.0 100.0 100.0 

1 1 1 1 1 
2000.0 2000.0 2000.0 2000.0 2000.0 

7.54 7.74 7.64 9.67 7.71 
9.46 9.60 9.61 9.65 9.56 
0.008 0.005 0.005 0.005 0.004 

<: 0.0001 < 0.0001 < 0.0001 <: 0.0001 < 0.0001 
2.53 4.59 4.00 1.17 8.49 
0.630 0.692 0.715 0.609 0.758 
0.16 0.17 0.18 0.13 0.16 

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
< 0.0003 <: 0.0003 < 0.0003 < 0.0003 < 0.0003 

6.05 5.43 5.70 6.37 4.59 
<: 0.0005 <: 0.0005 < 0.0005 < 0.0005 <: 0.0005 
0.0032 0.0037 0.0028 0.0011 0.0071 
< b.02 0.03 0.02 < 0.02 <: 0.02 
0.0179 0.0078 0.0071 0.0094 0.0126 

3.09 4.18 3.41 0.88 10.5 
2,56 1.13 1.25 3,46 3.12 

< 0.005 <: 0.005 < 0.005 < 0.005 < 0.005 
1.96 3.65 3.04 0.846 4.93 

0.0314 0.0486 0.0402 0.0109 0.122 
0.0004 0.0003 < 0.0003 < 0.0003 <: 0.0003 
0.023 0.018 0.015 0.008 0.010 
< 0.02 < 0.02 < 0.02 <: 0.02 <: 0.02 
0.0005 < 0.0004 < 0.0004 0.0004 <: 0.0004 
<: 0.005 <: 0.005 < 0.005 < 0.005 < 0.005 
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
0.0194 0.0242 0.0243 0.0194 0.0203 
0,106 0.153 0.139 0.026 0.340 

< 0.0002 <: 0.0002 < 0.0002 < 0.0002 < 0.0002 
<: 0.0002 <: 0.0002 < 0.0002 < 0.0002 <: 0.0002 
0.0130 0.0297 0.0271 0.0098 0.0204 
0.0002 < 0.0002 < 0.0002 <: 0.0002 < 0.0002 
0.0005 0.0009 0.0008 0.0002 0.0010 
0.039 0.048 0.055 0.034 0.070 

< 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 
7.67 8.00 7.87 8.78 8.00 
63 54 58 70 44 
16 
<2 

5.4 

15 
<:2 

5.9 

16 
<:2 

6.3 

Lakefield Research 

F\- 51 

21 
<:2 

5.5 

13 
<:2 

5.2 

1 
2000.0 

6.50 
9.43 

0.003 
< 0.0001 

8.51 
0.837 
0.16 

< 0.005 
< 0.0003 

3.92 
< 0,0005 
0.0054 
< 0.02 
0.0068 

10.9 
4.27 -

<0.005 
3.45 
0.108 

<: 0.0003 
0.005 
< 0.02 

<; 0.0004 
<: 0.005 
< 0.001 
0.0200 
0.542 

<0.0002 
0.0003 
0.0241 

<: 0.0002 
0.0020 
0.073 

< 0.0001// 
1.85 
40 
10 
<2 

5.8 

1 
2000.0 
6.56 
9.13 
0.003 

<; 0.0001 
5.50 
1.05 
0.17 

< 0.005 
< 0.0003 

1.60 
< 0.0005 
0.0020 
<: 0.02 
0.0026 

4.10 
4.57 

< 0.005 
1.56 

0.0195 
< 0.0003 

0.004 
<0.02 

<0.0004 
<0.005 
< 0.001 
0.0115 
0.193 

<0.0002 
0.0010 
0.0046 

<0.0002 
0.0017 
0.056 

<0.0001 
7.47 
44 
10 
<2 
6.3 

SPLP 1312 



SPLP1312 

SWOZO-2ML 
SWOZO-2ML 

(L2O+OOW 
Parameter Units MMER· (L2O+OOW 

111.52-112.53) 111.52-112.53) 
DU!2. 

Moisture % < 0.5 <0.5 
% solids % 100.0 100.0 
Sample weight{g) 100.0 100.0 
ExLFluid #1 or #2 1 1 
Ext Volume ml 2000.0 2000.0 
lnillalpH units 6.72 6.48 
Final pH units 8.40 8.39 
As mg/l 0.50 0.009 0.008 
Ag mg/l < 0.0001 < 0.0001 
AJ m9/l 0.86 0.85 
Sa mgll 0.539 0.537 
B mgll 0.17 0.22 
Be mg/l <0.005 < 0.005 
Bi mg/l 0.0008 0.0008 
Ca mgll 2.35 2.12 
Cd mg/l < 0.0005 < 0.0005 
Co mg/l 0.0038 0.0036 
Cr mg/l .. <0.02 <0.02 
Cu mgll 0.30 0.0608 0.0599 
Fe mgll 1.33 1.29 
K mglL 1.61 1.38 
Li mgll < 0.005 < 0.005 
Mg mgll 1.46 1.38 
Mn mg/L 0.0163 0.0135 
Mo mg/L < 0.0003 < 0.0003 
Ni mgll 0.50 0.057 0.057 
Pb mgll 0.20 < 0.02 <0.02 
Sb mgll < 0.0004 < 0.0004 
Se mg/l <0.005 < 0.005 
Sn mg/l < 0.001 < 0.001 
Sr mgll 0.0136 0.0126 
n mg/L 0.037 0.035 
TI mgll < 0.0002 .; 0.0002 
U mgfl <0.0002 <0.0002 
V mgll <0.0009 0.0032 
W mgll <0.0002 < 0.0002 
Y mgll 0.0002 0.0002 
Zn mgll 0.50 0.048 0.064 
Hg mgll < 0.0001 < 0.0001 
pH units 6.0-9.5 7.08 7.08 
Conductivity uS/cm 52 50 
Alkalinity mglL as CaC03 5 5 
Acidity mg/l as CaC03 3 2 
SO. mg/L 6.2 6.8 

LJms/l CAlO383·APR05 

'Metal Mining Effluent Regula/iOns 

Lakefield Research 

t=\ -'59 

SEOZB-1ML 
(l9+00E 

126.6-129.94m) 

<0.5-" 

100.0 
100.0 

1 
2000.0 

8.00 
9,49 

0.024 
<0.0001 

0.98 
0.731 
0.21 

< 0.005 
0.0009 

6.56 
< 0.0005 
0.0021 
<0.02 
0.0871 

1.13 
3.44 

< 0.005 
0.917 
0.0199 

<0.0003 
0.033 
<0.02 

< 0.0004 
<0.005 
<0.001 
0.0166 
0.032 

<0.0002 
<0.0002 
0.0020 

<0.0002 
0.0002 
0.076 

< 0.0001 
7.80 
83 
16 

<2 

7.3 

Shakespeare Property 
Ursa Major Minerals CorporatIOn 

SGS lakeiekl Reference No.: 11016-001 

--
SEFG-1ML SEFG·2ML SWFG-1ML 
(L11+00E (L9+00E (L17+00W 
2SD-251m} 21D-211m} 40-41mj 

<0.5 '<oT---<~ 

100.0 100.0 100.0 
100.0 100.0 100.0 

1 1 1 
2000.0 2000.0 2000.0 

9.66 8.78 9.46 
9.84 9.85 9.87 

0.003 0.005 0.004 
< 0.0001 <0.0001 <: 0.0001 

0.79 5.65 2.49 
0.595 0.733 0.653 
0.17 0.18 0.15 

< 0.005 < 0.005 <0.005 
<0.0003 <: 0.0003 < 0.0003 

5.87 6.30 6.91 
< 0.0005 <: 0.0005 < 0.0005 
< 0.0003 0.0037 0.0016 

<0.02 <0.02 <0.02 
0.0019 0.0060 0.0052 

0.37 6,46 2.n 
0.85 1.10 2.92 

<0.005 <0.005 < 0.005 
0.615 5.32 1.51 
0.0054 0.0833 0.0406 

<0.0003 < 0.0003 < 0.0003 
0.001 0.011 0.004 
< 0.02 <0.02 < 0.02 

< 0.0004 0.0009 < 0.0004 
< 0.005 < 0.005 < 0.005 
< 0.001 < 0.001 < 0.001 
0.0160 0.0299 0.0199 
0.013 0.191 0.116 

< 0.0002 <0.0002 < 0.0002 
< 0.0002 <0.0002 .; 0.0002 
0.0029 0.0208 0.0080 

< 0.0002 <0.0002 < 0.0002 
<0.0001 0.0010 0.0004 

0.059 0.081 0.052 
<0.0001 < 0.0001 <0:0001 

8.02 8.Q7 ,7.67 
60 58 66 
22 21 22 

<2 <2 <2 

<5 5.0 <5 . 

SPLP 1312 



/ SGS Lakefield Research Limited 
P.O. Box4300-185 ConcessionSt. 
Lakefield - Ontario· KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kel1y@sgs.com 

CERTIFICATE OF 

Modified ABA 

Project: CALR-11016-001 

Wednesday, May 18, 2005 

Date Ree.: 27 April 2005 
LR Report: CA10388·APR05 
Reference: CofC:11016-oo1-3 

Copy: #1 

ANALYSIS 
Final Report 

Analysis . 3: 4: 
. :l\na\)l615 Analysts 
. Approval Approval 
..... Date Time 

Sample Date & Time 

Paste pH (unlls) 18-May-OS". 08:10 

FIZZ Rate {--J 18-May-05 08:10 

Sample {weight(g}) 18-May-05 08:10 

Hel added (mll 18-May-05 08:10 

HCI [Normality) 18-May-05 08:10 

NaOH [Normality) 18-May-05 08;10 

NaOH to [pH=8.3 mLl 18-May-05 08:10 

Anal pH {units] lB-May-05 08:10 

NP [I CaC03/1000t} 1a-May-05 08:10 
AP [t C8OO3l10OO tj 1Q..May-05 12:57 

Net NP [t CaC0311 000 tl 18-May-05 08:10 

NPfAP [ratio] 18·May-OS 08:10 

S[%] 10-May-05 12:25 

5=[%] 10-May-05 12;25 

804[%1 17-May-05 08:04 

C(t) [%1 10-May-OS 12:25 

C03[%) l1-May-05 10:03 

5: 
SEQG·1K 
(t.13+00E 
16B-173m} 

9.73 

2.03 

20.00 

0.10 
0.10 

15.70 
1.10 
10.6 

5.6 

5.0 

1.9 
0.27 

0.18 
<0.4 
0.09 

0.32 

6: 7: 
SWQG·jK HWQ·1Ka (L1+00E 
(L10+00W 30~35m) 
'121.9~128) 

26-Apr-05 10:00 26-Apr-0510:00 

9.84 9.80 

2 
2.00 2.05 

25.60 20.00 

0.10 0.10 

0.10 0.10 

18.60 18.40 

1.73 1.04 
17.5 3.9 
18.8 1.6 
-1.3 2.3 

0.93 2.4 

0.79 0.12 

0.60 0.05 

<0.4 <0.4 

0.10 0.02 

0.34 <0.05 

Brian Grahar/,B.SC. 
Project Coordinator 

8: 
HWQ·1Kb 

(L1+00E 35-40m) 

26-Apr·OS 10:00 

9.39 
1 

2.00 

20.00 

0.10 

0.10 

16.65 

1.04 
3.4 

1.2 

2.2 
2.8 

0.10 

0.04 
<0.4 

0.02 

<0.05 

( 

Environmental Services, Analytical 

Page 1 of 1 
Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this analytical report in full or in part is prohibIted without prior written approval. 



SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession Sl 
lakefield· Ontario· KOl2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Modified ABA 

Project; CALR-11016-001 

LR Report: CA10388·APR05 

*NP (Neutralization potential) 
= SO x CN of HCL x Total HCL added - N NaOH x NaOH added) 

Weight of Sample 

*AP (Acid potential) = % sulphide Sulphur x 31.25 
*Net NP (Net Neutralization potential) = NP-AP 
NP/AP Ratio = NP/AP 
*Results expressed as tonnes Cac03 equivalent/100D tonnes of material 
samples with a % sulphide value of <0.01 will be calculated using a 0.01 value. 

Brian Grahafll B. Sc. 
Project Coordinator 
Environmental Services, Analytical 

,/ 

Page 2 of 2 
Data reported represent. the sample submitted to SGS Lakefield P.esear<:h. Reproduction of this analytical report in full or In part Is prohibited without prior written approval. 



n 
I 

(,"" 
...J 

SGS Lakefield Research LImited 
P.O. Box 4300 -185 Concession st. 
Lakefield· Ontario· KOL 2HO 
Phone: 705-852-2038 FAX: 705·652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

CERTIFICATE OF 

TCLP1311 

Project: CALR-11016-001 

Friday, May 27, 2005 

Date Rec.: 
LR Report: 
Reference: 

Copy: 

ANALYSIS ,. 

25 April 2005 
CA1 0382-APR05 
1016-001-1 

#1 

Final Report 

Moisture (%] 2o.May-OS 12:37 <0.5 <0.5 <0.5 <O.S <0.5 <0.5 <O.S <0.5 

%solids[%] 12:37 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Sample (weight(g)] 2O-May-oS 12:37 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Ext.F1uld [#1 or #2) 2O-May-DS 12:37 1 1 1 1 1 
ExtVolume ImL} 2o.May-DS 12:37 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 
InidalpH {units] 2o.May·05 12:37 4.9-4 4.94 4.94 4.96 4.93 4.92 4.92 4.92 
Final pH {units] 2O-May.05 12:37 4.99 4.97 4.97 5.11 4.97 4.97 4.96 4.96 

Arsenic {mglL] 26·May.05 08:43 0.003 0.002 0.002 0.003 0.003 0.002 0.003 0.004 

Sliver [mg/l] 27·May·OS 11:38 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
Aluminum (mgIll 2S-May·05 13:00 1.38 1.19 1.1<1 0.88 1.17 0.95 0.60 0.34 

Barium [mgIlJ 27'May-DS 11:39 1.62 1.53 1.53 1.75 1.81 2.08 1.79 1.77 

Boron [mgIL] 25-May-05 13:00 0.38 0.37 0.38 OA1 0.<14 0,43 0.47 0.51 

Beryllium (rngll) 27·May·05 11:39 <0.005 <0.005 <0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 

Bismuth ImgIll 27-May·05 11:39 < 0.0003 < 0.0003 < 0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 

Calcium lmgll) 2S-May-DS 13:00 18.6 19.1 17.5 132 7.57 5.78 4.33 0.87 

Cadmium [mgIl] 27-May·05 11;39 <0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 <0.0005 <0.0005 <0.0005 

Cobatt [mgIL) 27-May-05 11:39 0.0264 0.0413 0.0430 0.0242 0.0140 0.0082 0.0105 0.0130 

Chromium [mgll) 25-May-DS 13:00 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Copper [mgll] 27-May-OS 11:39 0.0012 0.0094 0.0033 0.0020 0.0013 0.0008 0.0009 0.0009 

Iron [mg/ll ·~I)..May·oS 13:00 7.18 4.07 4.43 9.06 7.55 6.07 2.56 2.42 

Potassium [mglL) 
, 

25.May-DS 13:00 21.1 7.53 8.15 25.5 26.0 38.5 27.1 16.2 

Uhium [mg/Lj 25-May.OS 13:00 <0.005 < 0.005 < 0.005 <0.005 < 0.005 < 0.005 < 0.005 < 0.005 

Page 1 of.3 
Oata (<!""!ted repr<esertts the "mille submitted to SGS Lakefield Research. Reprodudtotl of this analytical report In full or In part Is prohibited without prior written approval. 



SGS. 
SGS Lakefield Resea;ch Limited 
P.O. Box 4300 -185 Concession Sf. 
Lakefield· Ontario· KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Page 3 of 3 

TCLP1311 

Project: 
l.R Report: 

CALR-11016-001 

CA10382-APR05 

Data reported represents the sample submitted 10 SGS Lakeneld Research. Reproduction of this analytical report In full 01' In part Is prohibited without prior written approval. 
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SGS Lakefield Resea;ch Limited 
P.O. Box 4300 -185 Concession st. 
Lakefield· Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

TCLP1311 

Project: 
LR Report: 

CALR-1101f>..001 
CA10382-APR05 

~;~:,~It~~:'i~f 
Magnesium (mglLJ 3.OS 2.50 2. 1 1.89 

Manganese (mglLJ 0.0871 o.ossa 0.163 0.672 0.178 0.200 0.338 0.432 

Manganese ImgIl] 0.895 1.56 1.21 

Molybdenum [mgIlJ 0.0009 0.0011 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0005 0.0006 0.0007 

NlckellmglL) 0.014 O.01S 0.536 0.394 0.936 0.585 0.686 0.909 0.028 0.025 0.017 

Lead(mgIL] 0.05 O.OS <0.02 <0.02 <0.02 <0.1)2 <0.02 <0.02 <0.02 <0.02 <0.02 

Antimony (mgll..l 0.0004 0.0004 <0.0004 <0.0004 <0.0004 0.0004 <0.0004 0.0005 < 0.0004 0.0006 <0.0004 

Selenium [mglLJ <D.OOS <0.005 <0.005 <0.005 <0.005 " 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

TInlmgll) < 0.001 <0.001 <0.001 < 0.001 <0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 <0.001 

Stromiurn [mglL] 0.0127 0.0126 0.127 0.0419 0.0715 0.0323 0.0348 0.0430 0.1n 0.0988 0.0997 

Titanium [mgIL] " 0.003 <0.003 <0.003 < 0.003 < 0.003 .. 0.003 < 0.003 <0.003 <0.003 <0.003 <0.003 

Thailium [mgll..l < 0.0002 <0.0002 0.0009 0.0002 0.0005 0.0003 0.0004 0.0006 <0.0002 <0.0002 0.0003 

Uranium [rng/LJ 0.0021 0.0024 0.0007 0.0011 0.0016 0.0007 0.0001 0.0010 0.0005 0.0014 0.0010 

Vanadium [mgllj 0.0017 0.0020 0.0018 0.0022 0.0019 0.0023 0.0023 0.0024 0.0025 0.0037 0.0041 

Tungsten [mglL) < 0.0002 < 0.0002 < 0.0002 < 0.0002 '" 0.0002 " 0.0002 <0.0002 <0.0002 < 0.0002 < 0.0002 <0.0002 

Yttrium [mglL) 0.0027 0.0022 0.0040 0.0024 0.0045 0.0021 0.0024 0.0015 0.0035 0.0042 0.0019 

Zinc (mg/Lj 0.668 0.662 0.598 0.630 0.604 0.637 0.823 0.67& 0.545 0.667 0.656 

Mercury (mglL) < 0.0001 < (l.0001 < 0,0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <: 0.0001 <0.0001 " 0.0001 
pH{nounitJ 4,99 5.03 5.22 5.02 5,13 4.99 5.03 5.01 5.45 5.04 5.18 

COMUdivity [uS/em) 4810 4810 5360 4820 5190 4830 4840 4950 5880 4920 5300 

Alkalinity [mg/L as Cac03) 1370 1360 1840 1380 1690 1390 1400 1450 2250 1470 1750 

Acidily [mgIL as Cae03) 1620 1820 1160 1570 1240 1520 1390 1490 740 1450 1200 

Sulpllale [mglL] 3.0 3.0 4.1 3.7 5.1 3.6 3.9 4.0 2.6 2.6 3.1 

Extraction Fluid #1 - pH 4.93 ± 0.05 
= S.7mLs of acetic acid plus 64.3 mls of I.ON NaOH bu1ked to lL with deionized water. 

Extraction Fluid #2 - pH 2.88 ± 0.05 
~S.7 mLs of acetic acid bu1ked to 1~ with deionized water. 

Project Coordinator 
Environmental SeN/cas, Analytical 

Page 2 of 3 
Data reported represents the sample submitted to sas lakefield Rl!$ean:h. ReproductIOn of this analytical report Itl full or In part Is prohlbiled without prior written approval. 
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.....J 
lJJ Moislure [% J 20-May-05 

% solids {%) 2O-May-05 
Sample (welgh!(g)] 2()'May-05 
Ext.Fluid lil1 or #2] 20·May-OS 
ExtVolume (mL] 2()'May-05 
InilialpH [units) 2()'May-05 
Final pH [units] 2O-May-05 
Arsenic [mglL] 25-May-05 
Silver [mglL] 24-May-05 
Aluminum [mglL) 25-May-05 
Barium (mg/L) 24-May-05 
Boron [mg/Lj 25-May-05 
Beryllium [mglL] 24-May-05 
Bismuth [mg/L) 24-May·05 
Calcium [mg/L] 25-May-OS 
Cadmium [mg/L) 24-May-05 
Cobalt [mglL] 24-May-OS 
Chromium [mglLj 25-M~-05 

Copper [mg/L) 2.t.MaX-05 
Iron [mglL] 25-May·05 

Wednesday, June 15, 2005 

Date Rae.: 
LR. Ref.: 
ProJect: 

Copy to : 

CERTIFICATE OF ANALYSIS 
Final Report - Revised 

12:34 < 0.5 <0.5 <0.5 <0.5 <0.5 
12:34 100.0 100.0 100.0 100.0 100.0 
12:34 100.0 100.0 100.0 100.0 100.0 
12:34 1 1 
12:34 2000.0 2000.0 2000.0 2000.0 2000.0 
12:34 7.54 7.74 7.84 9.67 7.71 
12:34 9.46 9.60 9.61 9.65 9.56 
08:33 0.008 0.005 0.005 0.005 0.004 
15:26 < 0.0001 <0.0001 < 0.0001 < 0.0001 <0.0001 
09:16 2.53 4.59 4.00 1.17 8.49 
15:26 0.630 0.692 0.715 0.809 0.758 
09:16 0.16 0.11 0.18 0.13 0.16 
15:26 <0.005 <0.005 <0.005 <0.005 <0.005 
15:26 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 
09:16 6.05 5.43 5.70 6.37 4.59 
15:26 < 0.0005 <: 0.0005 <0.0005 <0.0005 <0.0005 
15:26 0.0032 0.0037 0.0028 0.0011 0.0071 
09:16 <0.02 0.03 0.02 <0.02 <0.02 
15:26 0.0179 0.0078 0.0071 0.0094 0.0126 
09:16 3.09 4.18 3.41 0.88 10.5 

Page 1 of 2 

25 Aprj! 2005 
CA 1 0383-APR05 
CALR-11016-001 

#2 

<0.5 <0.5 <0.5 
100.0 100.0 100.0 
100.0 100.0 100.0 

1 1 
2000.0 2000.0 2000.0 

6.50 6.56 S.OO 
9.43 9.13 6.63 

0.003 0.003 0.003 
<0.0001 < 0.0001 < 0.0001 

8.57 5.50 2.13 
0.837 1.05 0.680 

0.16 0.17 0.19 
<0.005 <: O.OOS < 0.005 

<0.0003 <0.0003 <0.0003 
3.92 1.60 0.45 

< 0.0005 <O.OOOS <0.0005 
0.0054 0.0020 0.0030 
<0.02 <0.02 <0.02 
0,0068 0.0026 0.0020 

10.9 4.10 1.33 

oata reported represents the sample submitted to SG5 Lak.neld Research. Reproduction of this analvtlcal report In full or In part 1$ prohibited without prior wrltten approval. 
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SGS lakefield Res h Limited 
P.O. Box 4300 • 185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman 

MOisture [%] <0.5 
% sollds[%) 100.0 
Sample [weight(g)] 100.0 
Ext. Fluid [#1 or #2] 1 
ExtVolume [mll 2000.0 
InitialpH [units] 5.18 
Final pH [units) 7.34 
Arsenic [mg/l) 0.002 
Silver [mg/l1 <: 0.0001 
Aluminum [mg/L] 2.05 
Barium [mg/L] 0.695 
Boron [mg/L] ,0.19 
Beryllium {mg/Lj <0.005 
Bismuth [mg/L] <0.0003 
Calcium [mg/LJ 0.85 
Cadmium [mg/L} <0.0005 
Cobalt [mg/L) 0.0022 
Chromium [mg/LJ <0.02 

Copper [mg/LJ 0.0018 
Iron [mg/L] 0.92 

<0.5 
100.0 
100.0 

1 
2000.0 

5.2.7 
7.32 

0.002 
< 0.0001 

2.19 
0.641 

0.16 
< 0.005 

<0.0003 
0.79 

<0.0005 
0.0021 

", <0.02 
0.0015 
'. 

0.93 

Wednesday, June 15, 2005 

Date Rec.: 
LR. Ref.: 
Project: 

Copy to: 

25 April 2005 
CA 1 038.3-APR05 
CALR-11016-001 

#2 

CERTIFICATE OF ANALYSIS 
'i' 

Final Report - Revised 

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1 1 1 1 1 1 1 
2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0 

9.44 7.08 9.53 6.72 6.48 8.00 9.66 8.78 
9,41 9.36 9.26 8.40 8.39 9.49 9.84 9.85 

0.010 0.019 0.007 0.009 0.006 0.024 0.003 0.005 
<0.0001 0.0001 <0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 < 0.0001 

0.42 3.20 0.40 0.86 0.85 0.98 0.79 5.65 
0.534 0.654 0.564 0.539 0.537 0.731 0.595 0.733 
0.12 0.17 0.14 0.17 0.22 0.21 0.17 0.18 

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
< 0.0003 0.0027 <0.0003 0.0008 0.0008 0.0009 < 0.0003 < 0.0003 

7.92 4.04 8.49 2.35 2.12 6.56 5.87 6.30 
<0.0005 <0.0005 <0.0005 <0.0005 < 0.0005 <0.0005 <0.0005 < 0.0005 

0.0004 0.0067 0.0004 0.0038 0.0036 0.0021 <0.0003 0.0037 
<0.02 <0.02 <0;02 <0.02 <0.02 <0.02 <0.02 <0.02 

0.0145 0.146 0.0355 0.0608 0.0599 0.0871 0.0019 0.0060 

0.25 4.58 0.22 1.33 1.29 1.13 0.37 6.46 

Page 1 of 2 
Data reported represenu ttl<! sample submitted to SGS Lakefield Research. Reproduction at this analytlcal report In full or In part Is prohlblted Without prior written approval. 

<0.5 
100.0 
100.0 

2000.0 
9.46 
9.87 

0.004 
<0.0001 

2.49 
0.653 
0.15 

< 0.005 
<0.0003 

6.91 
<0.0005 
• 0.0016 

<0.02 
0.0052 

2.77 
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Tj 

-.J 
...D 

SEQG.1K (8H No. U·03·30) 
Dissotved Metal Concentnltioos 

Parameter Units MMER+ 
0 1 

Dale June 8105 June 17105 
LlMS# JUN101-45 JUN10203 
HumCeli Leachate Vol mLs 798 668 
pH units 6.0·9.5 7.87 7.77 
Acidity mg/L as CaCOa <2 <2 

Alkalinity mg/L as CaeOa 11 8 
Conductivity uS/em 41 34 
SO. mglL 2.4 3.S 
Hg ",gil <0.1 <0.1 
Ag mgIL <0.0001 < 0.0001 
AI mg/l 0.26 0.17 
As mgIL 0.50 0.009 0.002 
Ba mgIL 0.001 0.001 
Be mglL <0.005 <0.005 
a mg/L 0.04 0.01 
Bi mglL <0.0003 <0.0003 
Ca mg/L 1.29 0.82 
Cd mglL <0.0001 <0.0001 
Co mglL <0.0003 <0.0003 
Cr mglL <0.001 <0.001 
Cu mg/L 0.30 0.0010 <0.0008 
Fe mg/L 0.03 0.02 
K mglL 6.06 4.29 
Li mgIL <0.005 <0.005 
Mg mglL 0.299 0.312 
Mn mg/L <0.0007 <0.0007 
Mo mglL 0.0011 0.0014 
Ni mgIL 0.50 < 0.001 < 0.001 
Ph mglL 0.20 <0.0002 <0.0002 
Sb mglL 0.0013 0.0010 
Sa mg/L < 0.005 <0.005 
Sn mglL 0.010 0.004 
Sr mgIL 0.0058 0.0047 
Ti mglL < 0.003 <0.003 
TI mgIL <0.0002 <0.0002 
U mgIL <0.0002 <0.0002 
V mgIL 0.0041 0.0021 
W mgIL 0.0012 0.0004 
y mgIL <0.001 <0.003 
Zn !!!\EL 0.50. 0.001 <0.001 
WIle!< I/(} Signifies the inililll /IoodkJg of the IJumil1lfy _llIIfieling !h' 20 WIIIIk last period. 
'Melal Mining Effluent R/ll(lUlaUon8 

-An.lysis not reque$liild 

-'. 

Week 
2 3 4 5 

June 24104 July 1105 July 8/05 July 15105 
6 7 8 

July 22105 July 2910S Aug 5105 

Shakespeare PtOptrty 
lna Major Mloer.ls Incorporated 

SGS Lakafield Raf. No. 11(116-001 

9 10 
Aug 12/05 Aug 17105 

10328JUN05 10461JUN05 10004JUL05 10126JUL05 10257JULOS 10348JUL05 10014AUG0510116AUG0510254AUG05 
903 888 687 866 894 859 935 907 692 
7.45 7.21 7.28 7.24 6.89 6.88 6.72 6.48 6.68 
<2 <2 <2 <2 <2 <2 <2 <2 <2 

6 5 5 4 4 4 3 2 2 
24 24 23 20 21 15 14 22 30 
3.6 4.0 ~4.4 3.7 5.0 6.4 4.2 6.4 11 

<0.1 <0.1 <0.1 <0.1 <0.1 
<0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 

0.08 0.07 0.05 0.06 0.03 
O.OOS 0.005 0.003 0.014 0.006 

<0.001 < 0.001 < 0.001 0.001 0.004 
<0.005 <0.005 <0.005 <0.005 <0.005 

0.01 <0.01 <0.01 0,01 < 0.01 
<0.0003 <0.0003 < 0.0003 <0.0003 <0.0003 

0.59 0.57 0.64 0.67 2.23 
<0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 
<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 
< 0.001 <0.001 <0.001 <0.001 <0.001 

<0.0008 0.0081 <0.0008 <0.0008 <0.0008 
<0.02 <0.02 <0.02 <0.02 <0.02 
2.95 2.69 2.75 2.36 2.21 

<0.005 <O.OOS <0.005 <0.005 <0.005 
0.312 0.371 0.422 0.500 0.945 

<0.0007 <0.0007 <0.0007 <0.0007 < 0.0007 
0.0009 0.0007 0.0005 0.0004 < 0.0003 
< 0.001 <0.001 <0.001 <0.001 <0.001 

<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
0.0005 0.0008 0.0006 o.oOOS <0.0004 
< 0.005 <0.005 <0.005 <0.005 <0.005 
0.003 0.002 0.001 < 0.001 <0.001 
0.0037 0.0035 0.1)041 0.0040 0.0103 
<0.003 <0.003 < 0.003 < 0.003 <0.003 

<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.0002 <0.0002 <0.0002 <0.0002 0.0003 
0.0010 0.0011 0.0013 <0.0009 <0.0009 

<0.0002 0.0002 0.0002 <0.0002 ,< 0.0002 
< 0.001 <O.qtll <0.001 < 0.001 <0.001 
< 0.001 <0.001 0.002 < 0.001 <0.001 

This rapor1IlIfer$10 Ihe sampl$$ ,s-recelved. SGS Lakefteld Reseateh if IlQt responsible lor any use ollhls dlla beyond 1118 result oIlIlls le$! me\hoo. 
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Humidity Cell Test Report (ASTM 0 5744-96) 
Sample 1.0.: SEQG-1 K (BH No. U-03-30) 

Conductivity, Sulphate and pH vs. Time 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016-001 

r------------------------------------------------------------------r8 
--<>-Conductivity I1mhoslcm It 

' .. ............. -.t.--Sulphate, S04 Ind. Assay mg/L 
•••• 'pH 

.... -0 ..... · -.... ·0-..... : 
'0' • • • • ••• 

. , 
...... 

' .. , , , 

0, 

6 

4 

.-. 
(/) 

:!:: c: 
:::J -:c 
Cl. 

O+-~--~--~~--+_~--~--~~--+_~--~--~~--+_~--~--~~--+2 

o 5 10 15 20 
Time (weeks) 

This report refers to the samples as-received. SGS Lakefield Research is not responsible for any use of this data beyond the result of this test method. 



SG$ Humidity Cell Test Report (ASTM 0 5744-96) 

Shakespeare • __ . ..IY 
Ursa Major Minerals Incorporated 

SGS Lakefoeld Ref. No. 11016·001 

Head Assay 
Parameter 
s%: 
S"%: 
NP: 
CO, NP: 

Week 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Leachate 

Volume 

mL 

806 

870 

923 

899 

890 

876 

473 

886 

917 

935 

900 

905 

900 

938 

905 

894 
885 

931 

899 

886 

926 

Maximum Value 

Minimum Value 

Average Value 

pH 

units 

8.87 

9.32 

8.11 

7.52 

7.73 

7.42 

7.46 

7.24 

7.08 

7.29 

7.18 

7.17 

7.14 

7.49 

7.25 

7.13 

7.28 

7.23 

8.42 

7.23 

6.89 

9.32 

6.89 
7.32 

Units 
% 
% 

t CaCO/i000 tonne of material 
t caCO/1000 tonne of material 

Leachate Analyses 

Acidity Alkalinity Conductivity: Ind. 

CaC03 eq. CaC03 eq. : Assay 

mg/L mglL IJmhos/cm! mg/L 

< 2 28 70 5.1 

<2 17 77 12 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

13 

10 

8 

8 

12 

8 

8 

6 

6 

5 

5 

5 

6 

6 

6 

5 

8 

28 

4 
9 

53 

53 

63 

59 

43 

56 

42 

41 

52 

49 

47 

36 

47 

58 

46 

34 

37 

42 

33 

77 
33 
49 

8.6 

11 

17 

16 

7.4 

17 

11 

9.2 

17 

14 

13 

9.7 

10 

13 

13 

8.0 

9.5 

12 

8.5 

17 
5 

12 

Value 
0.79 
0.60 
17.5 
5.64 

Sample 1.0.: SWQG-1K (BH No. U-03-39) 
Sample Weight: 1000 grams 
NP results from Modified ABA Testing 
LIMS Ref. #: CA10388-APR05 

Sulphate (504 ) Sulphide Depletion 

Ind S"·Calc. cum.: Calculated 

NP Depletion 

NP Calc. Cum. Production Cum. 

Rate 

glVwk 

4.1 

10.4 

7.9 

9.9 

15.1 

14.0 

3.5 

15.1 

10.1 

8.6 

15.3 

12.7 

11.7 

9.1 

9.1 

11.6 

11.5 

7.4 

8.5 

10.6 

7.9 

15.3 

3.5 
10.2 

Production; Depletion 

gft % .. 
4.1 0.02 

14.6 0.06 

22.5 

32.4 

47.5 

61.5 

65.0 

80.1 

90.2 

98.8 

114.1 

126.7 

138.4 

147.5 

156.6 

168.2 

179.7 

187.2 

195.7 

'206.3 

214.2 

0.04 

0.05 

0.08 

0.08 

0.02 

0.08 

0.06 

0.05 

0.09 

0.07 

am 
0.05 

0.05 

0.06 

0.06 

0.04 

0.05 

0.06 

0.04 

0.09 
0.02 
0.06 

Depletion i Consumption 

% :CaC03• glt/wk 

0.02 4.28 

0.08 10.88 

0.12 

0.18 

0.26 

0.34 

0.36 

0.44 

0.50 

0.55 

0.63 

0.70 

0.77 

0.82 

0.87 

0.93 

1.00 

1.04 

1.09 

1.15 

1.19 

8.27 

10.30 

15.76 

14.60 

3.65 

15.69 

10.51 

8.96 

15.94 

13.20 

12.19 

9.48 

9.43 

12.11 

11.98 

7.76 

8.90 

11.08 

8.20 

15.94 

3.65 
10.63 

Depletion 

% 

0.02 

0.09 

0.13 

0.19 

0.28 

0.37 

0.39 

0.48 

0.54 

0.59 

0.68 

0.75 

0.82 

0.88 

0.93 

1.00 

1.07 

1.11 

1.16 

1.23 

1.28 

This report refers to the samples as·received. SGS Lakefield Research Is not responsible for any use of this data beyond the result of this test method. 

C03 NPCalc. 

Cum. Depletion 

0.08 

0.27 

0.42 

0.60 

0.88 

1.14 

1.20 

1.48 

1.67 

1.82 

2.11 

2.34 

2.56 

2.73 

2.89 

3.11 

3.32 

3.46 

'3.61 

3.81 

3.96 



n 

>0 
:.n 

SWQG·1K (BH No. U.o3-39) 
Dissolved Metal Concentrations 

Parameter Unlts MMER· 

Dale 
LlMS# 
Hum Cell Leachate Vol mLs 
pH units 6.0-9.5 
Acidity mglL as CaCO. 

Alkalinity mglLasCaC~ 

Conductivity liS/em 
SO. mgil 
Hg IJ9/L 
Ag mg/L 
AI mg/l 
As mgll 0.50 
Sa mgJL 
Be mglL 
B mglL 
Bi mgil 
Ca mgJL 
Cd mgJL 
Co mgJL 
Cr mgJL 
Cu mgJL 0.30 
Fe mg/L 
K mgJL 
U mgJL 
Mg mg/L 
Mn mgJL 
Mo mglL 
Ni mglL 0.50 
Pb mglL 0.20 
Sb mglL 
Se mglL 
Sn mglL 
Sr mgIL 
Ti mgJL 
TI mgJL 
U mgJL 
V mglL 
W mg/L 
y mglL 
Zn mglL 0.50 , , 
'M1If3! Milling Elf/uentR~" 
"RBauay LIMS fl1(J(J6!$OCT 

-AMty.is not requesled 

Week 

Sllakespeare PIOpef1y 
Ursa Major Minerals IncolpoolI"d 

SGS l..ai<eliekl Ref. No. 11018.001 

11 12 13 14 15 16 17 18 19 20 
Aug 26105 Sept 2105 sept 9105 sept 16105 Sept 23/05 Sept 30105 Oct 7105 Oct 14105 Oct 21105 Oct 28105 

10376AUG0510006SEP05 12083SEP05 10158SEP05 10276SEPOS 10490SEP051oo330CT05101870CTOS102890CT05104530CT05 _ m ~ _ ~ ~ m m m m 
7.17 7.14 1.49 7.25 7.13 7.28 7.23 8.42 1.23 6.89 
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

5 5 5 6 6 6 5 8 4 5 
49 47 36 47 ~8 46 34 37 42 33 
14 13 9.7 10 13 13 8.0 9.5 12 8.5 

~ <0.1 < 0.1 
<0.0001 <0.0001 

0.05 0.03 
0.006 0.001 
0.005 0.002 

<O.OOS <0.005 
<0.01 <0.01 

<0.0003 <0.0003 
6.05 4.03 

<0.0001 <0.0001 
<0.0003 <0.0003 
<0.001 <0.001 
<0.0008 <0.0008 

<0.02 <0.02 
2.25 1.87 

<0.005 <0.005 
0.468 0.336 

Q.OOSS 0.0030 
<0.0003 <0.0003 
<0.001 < 0.001 
<0.0002 <0.0002 
<0.0004 <0.0004 
<0.005 < 0.005 
<0.001 0.001 
0.0159 0.0085 
<0.003 <: 0.003 
<0.0002 < 0.0002 
0.0004 0.0003 

<0.0009 <0.0009 
<0.0002 <0.00,02 
<0.001 < 0.001 
< 0.001 0.001 

This rel)Olt refers 10 Itoe samPles 8s-1eceived. SGS lakefield Resea"'" is nol 'e$potlsillle 101 any U$G of lhis data beyond Itoe tDsul of this leSt melhod. 



n 

SG~ 

Humidity Celf Test Report (ASTM 05744-96) 
Sample 1.0.: SWQG-1 K (BH No. U-OS-39) 

Cumulative Depletion vs. Time 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 1101S'(}01 

4.-------------------------------------------------------------------------~ 

-0- s= Calc. Cum. Depletion 

-+--NP Calc. Cum. Depletion 
-'-C03 NP Calc. Cum. Depleoon 

5 10 

Time (weeks) 

15 20 

This report refers to the samples as-received. SGS Lakefield Research is not responsible for any use of this dala beyond the result of this test method . 

.. ... ,. .. _-_._ •. _-_._--



SG$ 
Shakespe". PtopeIty 

U.n Majo. Minerals tnc:otl)Qt8te<j 
50S Lakefield Ref, No. 11016-001 

SEOZD-1K (BH No. U-03-48) 
Dissolved Metal Concentrations 

Parameter Units MMER-
Week 

0 2 3 4 5 6 7 8 9 10 
Date June 8105 June 17105 June 24104 July 1105 July 8105 July 15105 July 22105 JUly 29105 Aug 5105 Aug 12105 Aug 17105 
UMS# JUN1014S JUN10203 10328JUN05 10461JUNOS l0004JUL05 10126JUL05 10257JUL05 10348JUL05 10014AUGOS10116AUG0510254AUG05 
Hum Cell Leachate Vol rnLs 896 880 911 90$ 867 854 653 874 . 906 924 891 
pH units 6.0-9.5 7,47 7.28 7.13 6.95 6.90 6.90 6.78 6.58 6,42 6.44 6.44 
Acidity mglL as CaC03 <2 11 9 <2 7 5 2 6 8 8 9 
Alkalinity mg/L as CaC03 10 6 4 3 2 3 3 2 2 <2 2 
Conductivity USlem 76 65 62 74 98 71 27 63 53 55 71 
SO. mg/L 14 18 15 22 

l' 
33 23 7.7 33 19 21 29 

Hg ~giL <0.1 <0.1 <0.1 <0.1 <0.1 < 0.1 < 0.1 
A9 mgil <0.0001 < 0.0001 <0.0001 <:0.0001 <0.0001 <0.0001 <0.0001 
AI mgIL 0.10 0.08 0.03 0.02 0.03 0.03 <:0.01 
As mg/L 0.50 0.013 0.004 0.006 0.003 0.007 0.009 0.003 
Ba mglL 0.001 0.002 0.002 0.004 0.004 0.005 0.006 
Be mgIL <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
8 mgIL 0.03 0.01 0.D1 <0.01 <:0.01 0.02 <0.01 

\] Bi mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 
Ca mgIL 4.00 5.10 4.57 6.05 9,05 7.33 8.86 
Cd mglL <0.0001 < 0.0001 < 0,0001 < 0.0001 <0.0001 < 0.0001 <0,0001 
Co moIL <0.0003 0.0004 0.0004 <0.0003 0.0003 0.0003 0.0014 

oQ Cr mglL <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0,001 

...0 Cu mglL 0.30 0.0014 0.0020 0.0014 <0.0008 0.0020 0.0006 0.0030 
Fe mgIL < 0.02 <0.02 <0.02 <0.02 <0.02 <0,02 <0.02 
K mglL 4.31 3.68 2,38 2.43 2.76 2.40 1.97 
Li mglL <0.005 <0.005 <0.005 <O.OOS <0.005 <0.005 <0.005 
M9 mglL 0.854 1.52 1.27 1.73 2.30 1.71 1.49 
Mn mgIL 0.0013 0.0027 0.0024 0.0030 0.0038 0.0030 0.0096 
Mo mglL 0.0010 0.0012 0.0006 0.0004 <0.0003 < 0.0003 <0.0003 
Ni mglL 0.50 0.004 0.005 0.004 0.005 0.005 0.005 0.014 
Pb mg/L 0.20 <0.0002 < 0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 <0.0002 
Sb mglL 0.0007 0.0004 <0.0004 0.0005 0.0006 0.0008 <0.0004 
Se mglL <0.005 <O.OOS <0.005 <0.005 0.006 0.006 <0.005 
Sn mglL 0.008 0.006 0.003 0.001 0.001 <0.001 <0.001 
Sr mglL 0.0169 0.0278 0.0224 0,0282 0.0458 0.0301 0.0283 
TI mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
TI mg/l <0.0002 <0,0002 <0.0002 <0.0002 <0.0002 < 0.0002 <0.0002 
U mg/l <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
V mgll <0,0009 <0.0009 <0.0009 <0.0009 <0.0009 < 0.0009 < 0.0009 
W mglL 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 • <: 0.0002 
y mg/L < 0.001 <0.003 <0.001 <0·901 <0.001 <0.001 <0,001 
Zn mgiL 0.50 0.001 0.004 <0,001 0.001 0.003 0.002 0.005 
Weak 110 signilie.lho inidl1l flooding of "" IwmirJity ClIO inili9t1ng "'! 20 week test (Jedod. 
-Metlll MininQ ElfIlJ(Jnt RlIgtJIalion$ 

.-A"./yois not requested 

Thi$ repOrt r.le.s to \he sampll>C as .. ecel11!1d. SGS Lal<.~ekl R9S.ar~h II; not .esponslble /Q( any use Of this aata lleyond the t&suK of this test meIllo<I. 
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Humidity Cell Test Report (ASTM 05744-96) 
Sample 1.0.: SEOZD*1 K (BH No. U-03-48) 

Conductivity, Sulphate and pH vs. Time 

Shakespeare Property 
Ursa Major Mlnerats Incorporated 

sas Lakefield Ref. No. 11016-001 

~----------~~--------------------------------------------------~8 

....... 

0 5 

--0-- Conductivity pmhoslcm 
~ Sulphate. 804 Ind, Assay mg/L 
.••• 'pH 

...... 
" ........... " ....• "" .. 

. ".' 

10 
Time (weeks) 

15 

, , 

20 

6 

4 

-~ 
'c 
:J 
'-' 

::c 
c. 

This report refers to the samples as-received. sas Lakefield Research is not responsible for any use of this data beyond Ihe result of this test method. 



lteadAssay 
Parameter 
S%: 
s=%: 
NP: 
C0 3 NP: 

Week 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Leachate 

Volume 

mL 

807 

876 

903 

897 

868 
869 
922 
876 

905 

916 

886 

894 

884 

915 

885 
883 

882 

925 
894 

868 

918 

Maximum Value 

Minimum Value 

Average VaIU~ 

pH 

units 

8.94 

8.61 

7.50 

7.26 

7.31 

7.18 

7.12 

7.34 

6.83 

6.82 

6.90 

7.01 

6.33 

7.05 

6.96 

6.85 

6.91 

6.92 

8.89 

6.86 

6.58 

8.94 
6.33 
6.96 

Shak&speare , ,~,. ~riy 
Ursa MajOr MJneral$ IfICOrporated 

SGS Lakefield Ref. No. 11016·001 

Humidity Cell Test Report (ASTM 0 5744-96) 

Units 
% 
% 

t CaCOy'1000 tonne of material 
t CaCO:l1000 tonne of material 

Leachate Analyses . 

Acidity Alkalinity Conductivity! Ind. 

CaCOa eq. CaCOa QQ. I Assay 

mglL mg/L f../mhosfcm ~ mglL 

<2 15 47 6.2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<:2 

<2 

<2 

<2 

<2 

<2 
, 

12 

8 
7 

5 

5 

5 

7 

5 

4 

3 

3 

2 

3 

3 

3 

3 

3 

8 

2 

;3 

15 

2 
5 

42 

28 

26 

26 

22 
22 

27 

16 

19 

20 

18 

21 

14 

22 

24 

17 

16 

16 

17 

16 

47 
14 
23 

5.1 

3.6 

4.4 

5.2 

4.5 

4.6 

6.7 

3.9 

4.4 

5.9 

4.7 

4.9 

3.6 

4.1 

5.3 

4.5 

3.5 

4.1 

5.0 

3.6 

6.7 

3.5 
4.7 

Value 
0.20 
0.13 
8.2 
1.66 

Sample 1.0.: SEFG·1K (BH No. U·03·50) 
Sample Weight: 1000 grams 
NP results from Modified ABA TestTng 
L1MS Ref. #: CA10174·JUN05 

Sulphate (S04) Sulphide Depletion i NP Depletion 

Production Cum. Ind S~·Calc. Cum. : Calculated 

Rate 

gftlwk 

5.0 

4.5 

3.3 

3.9 

4.5 

3.9 

4.2 

5.9 

3.5 

4.0 

5.2 

4.2 

4.3 

3.3 

3.6 

4.7 

4.0 

3.2 

3.7 

4.3 

3.3 

5.9 

3.2 
4.1 

Production: Depletion 
: 

glt . % 
~': 

5.0 0.13 

9.5 

12.7 

16.7 

21.2 

25.1 

29.3 

35.2 

38.7 

42.8 

48.0 

52.2 

56.5 
59.8 

63.4 

68.1 

72.1 

75.3 

79.0 

\83.3 

66.6 

0.11 

0.08 

0.10 

0.12 

0.10 

0.11 

0.15 

0.09 

0.10 

0.13 

0.11 

0.11 

0.08 

0.09 

0.12 

0.10 

0.08 

0.09 

0.11 

0.08 

0.15 

0.08 
0.11 

Depletion ; Consumption 

% ~CaC03. glUwk 

0.13 5.21 

0.24 

0.33 

0.43 

0.54 

0.64 

0.75 

0.90 

0.99 

1.10 

1.23 

1.34 

1.45 

1.53 

1.63 

1.75 

1.85 

1.93 

2.03 

2.14 

2.22 

4.65 

3.39 

4.11 

4.70 

4.07 

4,42 

6.11 

3.68 

4.20 

5.45 

4.38 

4.51 

3.43 

3.78 

4.87 

4.13 

3.37 

3.82 

4.52 

3.44 

6.11 

3.37 
4.30 

NP Calc. Cum. C03 NP Calc. 

Depletion Cum. Depletion 

% % 

0.06 0.31 

0.12 0.59 

0.16 0.80 

0.21 1.05 

0.27 1.33 

0.32 1.57 

0.37 

0,45 

0,49 

0.54 

0.61 

0.66 

0.72 

0.76 

0.81 

0.87 

0.92 

0.96 

1.00 

1.06 

1.10 

1.84 

2.21 

2.43 

2.68 

3.01 

3.28 

3.55 

3.75 

3.98 

4.27 

4.52 

4.73 

4.96 

5.23 

5.44 

ThI9 report fllfers to the sample$ as-received. SGS LakeflElld R&$earch i$ nOI responslbkl !'or any use of !hIs data beyond the result of this test method. 



II 

.J) 

VI 

SEFG-1K (BH No. U.o3·50) 
Dissolved Metal Concentrations 

Parameter Units 

Date 
LfMS# 
Hum CeO Leachate Vol mLs 
pH units 
Acidity mg/l as CaCO! 

Alkalinity mg/l as CaCOl 

Conductivity uS/em 
SO. mglL 

Hg !lOlL 
Ag mglL 
AI mglL 
As mglL 
Sa mgJL 
Be mgJL 
B mglL 
51 mg/L 
Cs mg/L 
Cd mg/L 
Co mglL 
Cr mglL 
Cu mglL 
Fe mglL 
K mgll 
Ll mgll 
Mg mgll 
Mn mgll 
Mo mglL 
NI mglL 
Pb mglL 
Sb mglL 
Se mglL 
Sn mglL 
Sr mg/L 
TI mg/L 
TI m9iL 
U mglL 
V mg/L 
W mglL 
y mglL 
Zn mgIL 

'Melltl Mining Em""", Regvlalions 
-AIl8Iyo/1/ noI requested 

MMER" 

6.0-9.5 

0.50 

0.30 

0.50 
0.20 

0.50 

Week 

Shakespeare I'IOpert,y 
Ursa Maior Minetals InCQfporated 

SGS lake!lekl Ret. No. 11016-001 

11 12 13 14 15 16 17 18 19 20 
Aug 26105 Sept 2/05 Sep19105 Sept 16105 Sept 23105 Sept 30105 Oct 7105 Oct 14105 Oct 21/05 Oct 28/05 

10376AUG0510006SEP05 12063SEP05 10158SEP05 f0276SEP0510490SEP05100330CT05101870CT0510289OCT0510453OCT05 
894 884 915 SSS 883 882 925 894 868 918 
7.01 6.33 7.05 6.96 6.85 6.91 6.92 6.89 6.86 6.58 
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2. 

3 2. 3 3 3 3 3 8 2 3 
18 21 14 22 24 17 16 16 17 16 
4.7 4.9 3.6 4.1 5.3 4.5 3.5 4.1 5.0 3.6 

<0.1 <0.1 
<; 0.0001 <0.0001 

0.03 0.02 
0.030 0.051 
0.002 .. 0.001 

<0.005 <0.005 
<0.01 <0.01 

<0.0003 <0:0003 
1.88 1.63 

< 0.0001 <0.0001 
<0.0003 <0.0003 
<0.001 <0.001 
<0.0006 .. 0.0008 
<0.02 <0.02 
0.99 0.82 

<0.005 <0.005 
0.336 0.265 
0.0009 0.0009 

<0.0003 <0.0003 
<0.001 <0.001 

<0.0002 <0.0002 
0.0005 <0.0004 
< 0.005 <0.005 
<0.001 <0.001 
0.0080 0.0054 
<0.003 <0.003 

<0.0002 <0.0002 
0.0002 0.0002 

<0.0009 <0.0009 
<0.0002 <0.oe02 
<0.001 < 0.001 
<0,001 0.002 

This ,eport ,efel1l \0 the Hmple$ as .. eceived. SGS Lakefield R.SIIarcl1ls no! <e$flOIISIbie for any use of !his data beyond 1IIe result of !his lett meltlo<f. 
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Humidity Cell Test Report (ASTM D 5744-96) 
Sample 1.0.: SEFG·1 K (BH No. U-03-50) 

-0-5= Calc. Cum. Depletion 
............ NP Calc. Cum. Depletion 
-.l- C03 NP Calc. Cum. Depletion 

5 

Cumulative Depletion vs. Time 

10 

Time (weeks) 

15 

Shakespeare Properly 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016-001 

20 

This report refers to the samples as-received. SGS Lakefield Research is not responsible for any use of this dala beyond the result of this test method. 



n 
I 

n 
..D 

HWQ·1Ktlb Composite (BH No. U-Q3·(5) 
Dissolved Metal Concentrations 

Parameter Units MMER* 0 1 
Date June 8105 June 17106 
LlMS # JUN10145 JUN10203 
Hum Cell Leachate Vol mls 763 886 
pH unUs 6.0-9.5 6.58 6.32 
Acidity mglL as CaCOl <2 <2 

Alkalinity moil as CaCO, 3 <2 

Conductivity uS/em 40 52 
SO. mg/L 6.6 15 
Hg 1l91L <0.1 <0.1 
Ag mgfL <0,0001 < 0.0001 
AI mglL 0.04 0.02 
As mglL 0.50 0.009 0.003 
Sa mglL 0.002 0.002 
Be mglL <0.005 <0.005 
S mgfL 0.01 <0.01 
BI mgIL < 0.0003 < 0.Q003 
Ca mglL 0.49 1.40 
Cd mg/L < 0.0001 '" 0.0001 
Co mg/L 0.0017 0.0029 
Cr mglL <0.001 < 0.001 
Cu mglL 0.30 <0.0008 "'0.0008 
Fa mglL <0.02 <0.02 
K mg/L 9.17 9.23 
U mglL <0.005 <0.005 
Mg mglL 0.243 0.583 
Mn mglL 0.0056 0.0156 
Mo mglL 0.0010 0.0010 
Ni mg/L 0.50 0.004 0.006 
Pb mglL 0.20 0.0002 <0.0002 
Sb mg/L 0.0012 0.0005 
Sa mg/L <0.005 <0.005 
Sn mg/L 0.005 0.002 
Sr mg/L 0.0032 0.0073 
Ti mg/L <0.003 <: 0.003 
TI mg/L <0.0002 <0.0002 
U mg/L <0.0002 <0.0002 
V mglL <0.0009 <0.0009 
W mg/L 0.0003 0.0003 
Y mglL "'0.001 <0.003 
Zn m~1L 0.50, 0.001 0.003 
Week IIlJ slgnt'/ie. the initial fIooQing of the hvmidity ceY initialing 1110 20 _k lest pedod. 

"Metal Min1n9 I:fflUfHlI Rsgul.tIon. 
--Analysis nol requested 

Week 
2 3 4 5 6 

June 24104 July 1/05 July8J05 July 15105 July 22/05 
1 8 

July 29105 Aug 5105 

Shakespeare Property 
U .... Major M.,aralslneorporated 

SGS Lakefield Ref. No. 11016-001 

9 10 
Aug 12105 Aug 17105 

10328JUN05 10461JUN05 10004JUL05 10126JUL05 10251JUL05 10348JUL05 lOO14AUG0510116AUG0510254AUG05 
916 897 877 873 412 874 894 922 888 
6.68 5.80 5.78 6.00 5.59 5.37 5.54 6.00 5.27 
<2 <2 3 .. 3 4 7 7 5 
<2 <2 <2 <2 <2 <2 <2 <2 

41 38 38 66 16 23 21 17 21 
11 11 f 12 8.8 5.2 8.7 6.9 6.7 7.0 

< 0.1 <0.1 <0.1 <0.1 <0.1 
< 0.0001 < 0'()001 <0.0001 <0.0001 0.0002 

<0.01 <0.01 < 0.01 <0.01 <0.01 
0.003 0.006 <0.001 0.018 0.007 
0.003 0.003 0.004 0.004 0.010 

<0.005 < 0.005 <0.005 <0.005 <0.005 
"'0.Q1 <0.01 "'0.01 < 0.01 <0.01 

" 0.0003 <0.0003 <0.0003 <0.0003 0.0005 
1.22 1.17 1.49 1.40 0.96 

<0.0001 <0.0001 <0.0001 <: 0.0001 0.0009 
0.0036 0.0054 0.0103 0.0085 0.0240 
< 0.001 <0.001 <0.001 < 0.001 0.001 

<0.0008 < 0.0008 <0.0008 <0.0008 0.0023 
<0.02 <0.02 <0.02 <0.02 0.12 
5.52 4.72 4.53 3.16 1.73 

<0.005 <0.005 <0.005 <0.005 <0.005 
0.558 0.618 0.729 0.602 0.524 
0.0197 0.0324 0.0607 0.0437 0.0610 

<0.0003 <0.0003 <0.0003 < 0.0003 0.0077 
0.007 0.012 0.020 0.019 0.048 

< 0.0002 <0.0002 <0.0002 0.0003 0.0033 
<0.0004 <0.0004 <0.0004 0.0005 0.0010 
<0.005 <0.005 <0.005 <0.005 < 0.005 
0.002 <0.001 "'0.001 < 0.001 < 0.001 
0.0089 0.0073 0.0097 0.0070 0.0264 
<0.003 <0.003 <0.003 <0.003 < 0.003 
<0.0002 <0.0002 <0.0002 <0.0002 0.0007 
<0.0002 <0.0002 0.0003 0.0002 0.0022 
<0.0009 < 0.0009 <0.0009 <0.0009 0.0024 
<0.0002 <0.0002 <0.0002 <0.0002 '<0.0002 
< 0.001 < 0.091 <0.001 <0.001 <0.001 
0.004 0.005 0.008 0.007 0.027 

ThiS repon refers 10 \he aamplt$ as·(eceived. SGS lakefield ResearCh is noIlasponsll>le for any us. of !/lis dat. beyo!1d 111& result of \hiS !esl melhod. 
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Humidity Cell Test Report (ASTM D5744 .. 96) 
Sample 1.0.: HWQ-1 Kab Composite (BH No. U-03-65) 

Conductivity, Sulphate and pH vs. Time 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016-001 

~------------------------------------------------------------------~8 

• 
• ..... 

0 •. ' ••• _. 

0 5 

-0--Gonductivity IJmhos/cm 

--..- Sulphate, 804 Ind. Assay mg/L 

. ••. -pH 

.e .. 
''0 . .•.. ...... e· 'e. 

'e' ...... 
...... 0" 

10 15 
Time (weeks) 

6 

4 

20 

:c 
0.. 

This report refers to the samples as-received. SOO Lakefield Research is not responsible for any use of this data beyond the result of this test method. 



11 

Head Assay 
Parameter 
S%: 
s=%: 
NP: 
COl NP: 

Week 

o 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Leachate 

Volume 

mL 

811 

858 

922 

912 

869 

867 

473 

850 

910 

912 

882 

900 

886 

920 

883 

889 

898 

924 

909 

869 

920 

Maximum Value 

Minimum Value 
Average Value 

pH 

units 

8.76 

5.91 

6.37 

8.03 

6.09 

5.87 

6.28 

5.42 

5.54 

5.60 

5.39 

5.53 

5.53 

5.61 

5.10 

5.97 

5.23 

5.38 

5.72 

5.65 

5.53 

6.75 

5.10 

5.60 

Shakespeare I" ...... ,1y 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016'()o1 

Humidity Cell Test Report (ASTM D 5744-96) 

Units 
% 
% 

t CaC03l'1000 tonne of material 
t CaC?3I'1 000 tonne of material 

Leachate Analyses 

AcidIty Alkalinity Conductivity! Ind. 

<2 

2 

2 

<2 

2 

3 

<2 

3 

<2 

5 

4 

5 

5 

5 

5 

4 

6 

4 

5 

5 

4 

CaCOsSQ· 

mgfL 

3 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

'~2 
<..2 

3 
<1 

2 

I 
! Assay 

IJmhoslcm 1 mg/l 

48 

38 

25 

30 

24 

17 

11 

18 

15 

9 

16 

14 

14 

11 

19 

19 

17 

9 

9 

12 

10 

48 

9 
18 

6.5 

9.7 

7.2 

7.5 

7.8 

5.7 

3.4 

9.8 

5.4 

5.2 

5.4 

4.3 

4.8 

3.9 

4.4 

5.2 

6.1 

2.4 

2.6 

3.2 

3.4 

9.B 
2.4 
5.4 

Value 
0.16 
0.03 
3.1 

<0.83 

Sample 1.0.: HWQ-1Kcd Composite (BH No. U.03·65) 
Sample Weight: 1000 grams 
NP results from ModIfied ABA Testing 
LIMS Ref. ##: CA10174-JUN05 

Sulphate (S04) Sulphide Depletion : NP Depletion 

Production Cum. Inct 8=·Calc. Cum.: Calculated 

Rate 

gftJwk 

5.3 

8.3 

6.6 

6.8 

6.8 

4.9 

1.6 

8.3 

4.9 

4.7 

4.8 

3.9 

4.3 

3.6 

3.9 

4.6 

5.5 

2.2 

2.4 

2.8 

3.1 

8.3 

1.6 
4.7 

Production Depletion 

gft % ,.. 
5.3 0.59 

13.6 0.92 

20.2 

27.1 

33.9 

38.8 

40.4 

48.7 

53.6 

58.4 

63.2 

67.0 

71.3 

74.9 

78.7 

83.4 

88.8 

91.1 

93.4 
• 96.2 

99.3 

0.74 

0.76 

0.75 

0.5S 

0.18 

0.93 

0.55 

0.53 

0.53 

0,43 

0.47 

DAD 
0,43 

0.51 

0.61 

0.25 

0.26 

0.31 

0.35 

0.93 
0.18 
0.53 

Depletion Consumption 

% \ CaC03• glVwk 

0.59 5,49 

1.51 8.67 

2.25 

3.01 

3.76 

4.31 

4.49 

5.41 

5.96 

6.49 

7.02 

7.45 

7.92 

8.32 

8.75 

9.26 

9.87 

10.12 

10.38 

10.69 

11.04 

6.92 

7.13 

7.06 

5.15 

1.68 

8.68 

5.12 

4.94 

4.98 

4.03 

4.43 

3.74 

4.05 

4.82 

5.71 

2.31 

2,46 

2.90 

3.26 

8.68 
1.68 
4.93 

NP Calc. Cum. C03 NP Calc. 

Depletion Cum. Depletion 

% % 

0.18 0.66 

0.46 1.71 

0.68 2.54 

0.91 3.40 

1.14 ' 4.25 

1.30 

1.36 

1.64 

1.80 

1.96 

2.12 

2.25 

2.39 

2.52 

2.65 

2.80 

2.99 

3.06 

3.14 

3.23 

3.34 

4.87 

5.07 

6.12 

6.73 

7.33 

7.93 

8.41 

8.94 

9,40 

9.88 

10.46 

11.15 

11.43 

11.73 

12.07 

12.47 

ThiS report refers to the samples as-received. SGS Lakefield Research is not responsible for 8rrf use of this data beyond the result of this test method. 
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G 
(J\ 

HWQ-1Kcd Composlle (BH No. U"()3·65) 
Dissolved Metal Concentrations 

Parameter Units 

Dale 
LlMS# 
Hum Cellleaehale Vol mLs 
pH units 
Acidity mglL as CaC03 

Alkalinity mg/l as CaCe, 
Conductivity uS/em 
SO. mg/L 
Hg 1J9/l 
Ag mglL 
AI mgIL 
As mglL 
Ba mgIL 
Be mgIL 
B mgIL 
BI mg/l 
Cs mgIL 
Cd mglL 
Co mgIL 
Cr mglL 
Cu mgIL 
Fe mgIL 
K mgIL 
U mgIL 
Mg mgIL 
Mn mglL 
Mo mglL 
Ni mgIL 
Pb mgIL 
Sb mglL 
Se mgIL 
Sn mglL 
Sr ·mglL 
TI mgIL 
TI mg/L 
U mgIL 
V mglL 
W mgIL 
y mg/l 
Zn mglL 

'Mlilal Mlntng EffluetlJ Regulations 
-Analysis no! requested 

MMER' 

6.0-9.5 

0.50 

0.30 

0.50 
0.20 

0.50 

-" 

Week 

Shakespe,re ProPerty 
Utsa Major Mioe<als irlCOIPQflIled 

SGS I,al\efiel6 ReI, No. 110\6-001 

11 12 13 14 15 16 17 18 19 20 
Aug 26/05 Sept 2/0S Sept9J05 Sept 16105 Sept 23105 Sept 30105 Oct 1105 Oct 14/05 Oct 21105 Oct 28105 

10316AUG0510006SEPOS 12083SEP05 1015l1SEP05 10276SEP05 10490SEP051oo33OCT05 10181OCT05102890CT05 104530CT05 a m _ m ~ ~ m _ ~ _ 
~ ~ ~ ~o ~ ~ ~ ~ ~ ~ 

5 5 554 645 5 4 
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
14 14 11 19 19 17 9 9 12 10 
4.3 4,8 3.9 4.4 5.2 6.1 2.4 2.6 3.2 3.4 

<0.1 < 0.1 
< 0.0001 < 0.0001 
<0.01 <0.01 

<0.001 <0.001 
0.002 0.003 

<O.OOS <O.OOS 
<0.01 <0.01 

<0.0003 <0.0003 
0.51 0.35 

<0.0001 <0.0001 
0.0143 0,0208 
<0.001 <0.001 
0.0008 0.0014 
0.18 0.26 
0.12 0.64 

<0.005 <0.005 
0.286 0.236 

0.0248 0.0219 
<0.0003 <0.0003 

0.032 0.042 
<0,0002 <0.0002 
<0.0004 <0.0004 
<0.005 <0.005 
< 0.001 < 0.001 
0.0051 0.0040 
<0.003 <0.003 
<0.0002 <0.0002 
0.0016 0,0018 

<0.0009 <0.0009 
<0.0002 <0.0002 
< 0.001 <0.001 
0.010 0.015 

This report refers 10 the siIfTlP!fi as·received. SQS Lakefiei6 Resem is nOl respOf1$ibl9 for any use oIl/Ii$ dala beyond \he resUlI oIl1l1s lesl malhod. 
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Humidity Cell Test Report (ASTM 05744 .. 96) 
Sample I.D.: HWQ-1 Ked Composite (BH No. U·03-65) 

Cumulative Depletion vs. Time 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS lakefield Ref. No. 11016-001 

15.-----------------------------------------------------------------------------~ 

-o-S= Calc. Cum. Depletion 

..-.If-- NP Calc. Cum. Depletion 

-.-C03 NP Calc. Cum. Depletion 
15 10 

~ 
li 
(J) 

0 
(J) 
> 
~ 
:5 
E 
:l 
0 

5 

o~~======:J o 5 10 

Time (weeks) 

15 20 

This report refers to the samples ss..received. SGS lakeftelcJ Research Is not responsible for any use of this data beyond the result of this test method. 
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HWQ·1Kef Composite (BH No. U"()3·65) 
Oissolved Metals Concentrations 

Parameter Units MMER' 
0 1 

Date June8J05 June 17105 
LfMS# JUN10145 JUN10203 
Hum Cen Leachate Vol mLs 808 928 
pH units 6.0-9.5 6.73 6.26 
Acidity mg/L as CEICOa <2 <2 

Alkalinity mglL as CaCo, 3 <2 

Conductivity uS/cm 44 44 
S04 mglL 10 14 

Hg Il9IL <0.1 <0.1 
All m9lL <0.0001 <0.0001 
AI mglL 0.04 0.02 
As mglL 0.50 0.008 0.001 
Ba mgIL 0.001 < 0.001 
Be mg/l <0.005 <0.005 
B moIL 0.02 < 0.01 
Bi mglL <0.0003 <0.0003 
Ca mglL 1.06 1.68 
Cd mg/L <0.0001 < 0.0001 
Co mg/L 0.0015 0.0018 
Cr mglL < 0.001 <0.001 
ell mg/l 0.30 <0.0008 <0.0008 
Fe mglL <0.02 <0.02 
K mg/L 9.07 6.68 
U m9ll <0.005 <0.005 
Mg m9lL 0.388 0.578 
Mn m9ll 0.0059 0.0157 
Mo mg/L 0.0015 0.0005 
Ni m9lL 0.60 0.002 0.003 
Ph mgIL 0.20 <0.0002 <0.0002 
Sb mglL 0.0012 0.0006 
Se mglL <0.005 <0.005 
Sn mgIL 0.007 0.003 
Sr mgIL 0.0044 0.0056 
Ti m9lL <0.003 <0.003 
TI m9lL <0.0002 <0.0002 
U mgIL 0.0002 <0.0002 
V mgIL <0.0009 <0.0009 
W mglL 0.0003 <0.0002 
Y mgIL <0.001 <0.003 
Zn m9lL 0.50 <0.001 <0.001 

-week #0 signifies IIHJ In/IJIl/ I100dlng oflm>llumkfilyceJI iniIi8Iing tJie 20 WNk 111$1 perlotJ. 

"Metal Mining ERhJen! Rsgu/8tJo7ll!l 
-Analysis not requ&lIIed 

Week 
2 3 4 ,5 6 

June: 24104 July 1105 JlJly8l05 July 15105 July 22105 
7 S 

July 29105 Aug5lOS 

Shakespette I"roPe!\y 
ursa Malot Minetlll$lru:OfpOI'aled 

SGS laI<e6eld ReI. No. 11016-001 

9 10 
Aug 12106 Aug 17105 

10328JUN05 10461JUN05 10004JUL05 10126JULOS 10257 JUL05 10348JUL05 1oo14AUGOS10116AUG0510254AUG05 
920 902 866 862 912 874 899 921 899 
5.95 5.95 5.59 5.52 5.43 4.99 4.98 5.00 4.77 
<2 <2 " 5 5 " 4 " 7 
<2 <2 <2 <2 <2 <2 3 <2 <2 
49 53 68 47 47 41 37 26 43 
16 18 24 16 17 31 13 11 17 

<0.1 <0.1 '".:0.1 <0.1 <0.1 
<0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 

<0.01 <0.01 < 0.01 <0.01 0.48 
0.004 O.ooS 0.001 0.008 0.001 
0.002 0.003 0.007 0.005 0.Q10 

<0.005 <0.005 <0.005 <0.005 <0.005 
<0.01 <0.01 <0.01 <0.01 <0.01 

< 0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 
2.40 2.56 3.66 2.69 1.66 

<0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 
0.0048 0.0117 0.0353 0.0300 0.0902 
c 0.001 <0.001 < 0.001 <0.001 <0.001 

<0.0008 <0.0008 0.0010 0.0020 0.0162 
<0.02 <0.02 <(1.02 0.04 0.55 
6.09 6.02 7.37 4.74 2.79 

< 0.005 <0.005 <0.005 <0.005 <0.006 
0.839 1.04 1.55 1.10 0.731 
0.0321 0.0613 0.142 0.0961 0.0892 

<0.0003 <0.0003 <0.0003 <0.0003 < 0.0003 
0.008 0.019 0.043 0.039 0.105 
0.0002 <0.0002 <0.0002 <0.0002 0.0007 

<0.0004 <0.0004 <0.0004 0.0005 < 0.0004 
<0.005 <0.005 <0.005 0.007 <0.005 
0.001 0.001 0.001 <0.001 <0.001 

0.0093 0.0104 0.0174 0.0124 0.0103 
< 0.003 <0.003 <0.003 <0.003 <0.003 

<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.0002 0.0003 0.0012 0.0016 0.0253 
<0.0009 <0.0009 <0.0009 <0.0009 <0.0009 
<0.0002 <0.0002 <0.0002 <0.0002 .< 0.0002 
<0.001 <0.001 <0.001 <0.001 0.004 
0.008 o.oda 0.011 0.012 0.033 

This report tefelS 10 !he sampiK ~ved. SGS LakerO$ld Reseatl:h ;s noIresponsibia lor l>I\y use or IIHs <lala beyond lila tHul1 of IIHs IH( 11\81/100 • 

. .......................... _._ ..... _ .. _------_ .... __ ................. _-------------
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Humidity Cell Test Report (ASTM 05744 .. 96) 
Sample 1.0.: HWQ-1 Kef Composite (BH No. U .. 03-65) 

Conductivity, Sulphate and pH vs. Time 

--0-Conductivity IJmhos/cm 

-.-Sulphate, S04 Ind. Assay mg/L 

•••• 'pH 

5 10 15 
Time (weeks) 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016-001 

8 

7 

6 
.-.. 
S 

5~ 
:c 
c.. 

4 

3 

2 
20 

This report refers to the samples as-received. SGS Lakefield Research is not responsible for any use of this data beyond the result of this test method. 



November 2005 

Acid Rock Drainage and Metal Leaching Characterization of Waste Rock, Interim Report 5 

Shakespeare Property 

URSA Major Minerals Incorporated 

SGS Reference No.: 1101a.-001 

APPENDIX 0 

Humidity Cell Certificates of Analysis 



SGS Lakefield Research Limited 
P.O. Box 4300 -165 Concession St. 
Lakefield - Onlario - KOL 2HO 
Phone: 705-652-2038 FAX: 105-652·6441 

Analysis 3: 4: 5: 
Analysis Analysis HWQ-1Kab 
Approval Approval CompWk#O 

Date Time 

Thallium [mg/l] 16-Jun::o~4:31 < 0.0002 

Uranium ImglL) 16-Jun·05 14:31 < 0.0002 

Vanadium [mgll) 16.Jun-05 14:31 < 0.0009 

Tungsten (mglL] 16-Jun-05 14:31 0.0003 

Yttrium (mgll] 14.Jun-05 15;03 <0.001 
16.Jun-05 14:31 0.001 

Project: CALR·11016-001 

LRRepon: CA10145-JUNOS 

6: 7: 8: 9: 10; 
HWQ-1Kcd HWQ·1Kef SEOZD-1K SEFG-1K SWQG-1K 

CompWkftO CompWk#O CompWk#O Wk#O Wk#O 

<0.0002 <0.0002 < 0.0002 <0.0002 <0.0002 

0.0003 0.0002 < 0.0002 <0.0002 <0.0002 

<0.0009 <0.0009 < 0.0009 0.0074 0.0036 

0.0006 0.0003 0.0004 0.0005 0.00Q7 

< 0.001 <0.001 <0,001 <0.001 <0.001 

0.001 <0.001 0.001 <O.OOt 0.002 

Brian GrahaililiSC. 
Project Coordinator 
Environmental Services, Analytical 

/ 

Page 2 of 2 

11: 
SEQG·1K 

Wk#O 

<0.0002 

<0.0002 

0.0041 

0.0012 

< 0.001 

0.001 

Data reportell represents the sample submlttell to SGS lakefield Research. Reproduction of this analytical report In full or in part i$ prohibited without prior written ~pprovat. 

-\=,\-\\5 



SGS Lakefield Resea h Limited Project: CALR-11016-001 

P.O. Box 4300 -185 Concession St. LRReport: CA10203-JUN05 
Lakefield ~ Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 4: 5: 8: 7: 8: 9; 10: 11: 
Analysis Analysis HWQ-1Kab HWQ-1Kcd HWCI-1Kef sEOZO·1K SEFG-1KWK SWQG-1K SEQG-1KWK 
Approval Approval Comp WK #1 Comp WK #1 Comp WI< #1 WK#1 #1 WK#1 #1 

Date Time 

Iron [mglL] 17-.1un:05 14:28 <0.02 <0.02 <0.02 <. 0.02 <0.02 <0.02 0.02 
Potassium [mgtL) 1 Nun-05 14:28 9.23 7.54 6.68 3.68 2.17 7.89 4.29 
lithium [rnglL] 17-Jun-05 14:28 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Magnesium [rnglLJ 17·JuOo05 14:28 0.583 0.231 0.578 1.52 0.266 0.446 0.312 

Manganese [mglL] 22-.1un-05 11:53 0.0156 0.0031 0.0157 0.0027 0.0008 0.0017 <0.0007 

Molydenum [mg/L] 22-.1uoo05 11:53 0.0010 0.0015 0.0005 0.0012 0.0010 0.0016 0.0014 

Nickel [mgtL! 22-.11.10005 11:53 0.006 0.002 0.003 0.005 < 0.001 <.0.001 <0.001 
lead [mgILj 22-.1un-05 11:53 <0.0002 <0.0002 lO.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Antimony [mg/L] 22-.1un·05 11:53 0.0005 0.0008 0.0006 0.0004 0.0011 0.0009 0.0010 
Selenium (mgILJ 17-.11.10-05 14:57 <0.005 <0.005 <0.005 < 0.005 <0.005 <0.005 <0.005 
Tin [mglL] 22-.1uo-05 11:53 0.002 0.003 0.003 0.006 0.005 0.005 0.004 

Strontium [mg/L] 22...Juo-05 11:53 0.0073 0.0022 0.0056 0.0278 0.0078 0.0137 0.0047 
Titanium (mg/L] 22-.1un-05 11:53 <0.003 <0.003 <0.003 <0.003 < 0.003 <0.003 <0.003 

-rr Thallium [mg/L) 22-.1uo-05 11:53 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0,0002 <0.0002 
Umnlum [mgtL) 22-.1un-05 11:53 <0.0002 < 0.0002 <0.0002 <0.0002 0.0002 <0.0002 < 0.0002 
Vanadium [mg/L] 22-.1un-05 11:53 <0.0009 < 0.0009 <0.0009 <0.0009 0.0029 0.0023 0.0021 
Tungsten [rnglL] 22-Jun-05 11:53 0.0003 0.0002 <0.0002 < 0.0002 0.0002 0.0003 0.0004 

-I Yttrium [mglL] 17-Jun-05 14:28 < 0.003 <0.003 < 0.003 <0.003 <0.003 < 0.003 <0.003 

Zinc [mglLj 22-Jun-05 11:53 0.003 0.001 < 0.001 0.004 <0.001 < 0.001 <0.001 

Project Coordinator 
Environmental Services, Analytical 

Page 2 of 2 
Data reported repruents the sample submitted to SGS t.akerH!ld ReSean:ll. Reproduction of this arnllytical report In full or In part 15 prohlbitl!d Without prIOr written approval • 

.. " ....... --.. _ .. _-_ .. _--------



SGS Lakefie d Reseatch Limited ProJect: CALR-11016-001 

P.O. Box 4300 -185 Concession St. lRR&port: CA 10328-JUN05 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 4: 6: 6: 7: 8: 9: 10: 11: 
Analysis Analysis HWQ.1Kab HWQ.1Kcd HWQ-1K&f SEOZD-1K SEFG-1KWK# SWQG-1 K SEQG-1KWK# 
Approval Approval CompWk #2 Comp Wk #2 Comp WK #2 WK#2 2 Wk#2 2 

Date Time 

1ron (mg/L) 24-Jun-05 10:29 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Potassium [mg/L) 24..Jun-05 10:29 5.52 4.55 6.09 2.38 1.62 5.01 2.95 
lithium {mglL] 24..Jun-05 10:29 < 0.005 <0,005 <0.005 < 0.005 <0.005 < 0.005 < 0.005 

Magnesium [mg/L] 24..Jun-05 10:29 0.558 0.276 0.839 1.27 0.273 0.461 0.312 

Manganese (mg/L] 27..Jun-05 10:18 0.0197 0.0037 0.0321 0,0024 0.0007 0,0026 <0.0007 

Molydenum [mglLJ 27-Jun-05 10:18 <0.0003 0.0007 <0.0003 0.0006 0.0006 0.0008 0.0009 

Nickel [mglLJ 27..Jun-05 10:18 0.007 0.002 0.008 0.004 <0.001 < 0.001 <0.001 

lead [mgILJ 27-Jun-05 10:18 <0.0002 < 0.0002 '0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Antimony [mglL] 27..Jun-05 10:18 <0.0004 0.0004 <0.0004 < 0.0004 0.0008 0.0004 {),0005 

Selenium [mglLl 27..Jun-05 09:27 <0.005 <0.005 <0.005 < 0.005 < 0.005 < 0.005 < 0.005 

Tin [mgIL] 27..Jun-05 10;18 0.002 0.002 0.001 0.003 0.003 0.003 0.003 

Strontium [mg/l] 27-Jun-05 10:18 0.0069 0.0030 0.0093 0.0224 0.0068 0.0120 0.0037 

'11 Titanium [mglL] 27-Jun-05 10;18 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 

Thallium [mglL] 27-Jun-05 10:18 <0.0002 <0.0002 < 0.0002 < 0.0002 <0.0002 <0.0002 <0.0002 

Uranium [mg/l.l 27..Jun-05 10:18 <0.0002 < 0.0002 < 0.0002 <0.0002 0.0004 <0.0002 <0.0002 

Vanadium [mglLl 27-Jun-05 10:18 <0.0009 <0.0009 < 0.0009 <0.0009 0.0017 0.0012 0.0010 

.D Tungsten [mglLJ 27-Jun-05 10:18 <0.0002 <0.0002 <0.0002 < (1.0002 <0.0002 <0.0002 <0.0002 

yttrium [mg/l] 24..Jun-oS 10:29 <0.001 <0.001 <0.001 <0.001 < 0.001 < 0.001 < 0.001 

Zlnc 27-Jun-05 10;18 0.004 0.005 0.008 <0.001 < 0.001 <0.001 < 0.001 

Project Coordinator 
Environmental SeNices, Analytical 

Page 2 of 2 
Data reported represents the sample submitted to SGS I.llkelleld Research. Reproclu~ion 01 thl$ analytical n!port In (un or In part 1$ prohibited WithOUt prior written approval. 



SGS Lake eld Research Limited Project: CALR-11016-001 

P.O. Box 4300 -185 Concession St. LR Report: CA104G1-JUN05 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 4: 5: G: 7: 8: 9: 10: 11: 
Analysis Analysis HWQ·1Kab HWQ-1Kcd HWQ-1Kef SEOZ0-1K SEFG-1KWK# SWQG-1K SEQG-1KWK# 
Approval Approval CompWK#3 CompWk#3 CompWK#3 WK#3 3 WK#3 3 

Date Time 

Iron [mglL) 05:>JuI-05 15:33 <0.02 < 0.02 <0.02 <0.02 <0.02 0.11 < 0.02 

Potassium [mg/LJ 05-.lul-05 15:33 4.72 3.62 6.02 2.43 1.52 4.53 2.69 

Lithium (mg/LJ 05-Jul-05 15:33 <0.005 < 0.005 <0.005 <0.005 < 0.005 <O.OOS < 0.005 

Magnesium [mg/L] 05-JuI-OS 15:33 0.618 0.328 1.04 1.73 0.334 0.59S 0.371 

Manganese [mg/L] 11-.)ul-oS 11:24 0.0324 0.0057 0.0613 0.0030 0.0008 0.0040 < 0.0007 

Molydenum (mglL] 11-Jul-Q5 11:24 <0.0003 0.0004 <0.0003 0.0004 0.0005 0.0007 0.0007 

Nickel [mglL] 11-Jul-oS 11:24 0.012 0.004 0.019 O.OOS < 0.001 < 0.001 < 0.001 

Lead [mg/L) 11-Jul-QS 11:24 <0.0002 < 0.0002 <0.0002 <0.0002 <0.0002 0.0002 < 0.0002 

Antimony [mg/L) 11-Jul-Q5 11:24 <0.0004 0.0005 <0.0004 O.ooOS 0.0009 0.0006 0.0008 

Selenium [mg/L] 04-Jul-QS 09:38 < 0.005 < 0.005 < 0.005 <0.005 < O.OOS <0.005 < 0.005 

Tin [mglL] 11-Jul-Q5 11:25 < 0.001 0.001 0.001 0.001 0.001 0.002 0.002 

Strontium [mg/L) 11-Jul-oS 11:25 0.0073 0.0034 0.0104 0.0282 0.0072 0.0143 0.0035 

Titanium [mg/L) 11-.)ul-oS 11:25 < 0.003 < 0.003 < 0.003 <0.003 < 0.003 < 0.003 < 0.003 

1\ Thallium [mg/L) 11-.)ul-05 11:25 <0.0002 <0.0002 < 0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 

Uranium [mg/L] 11-Jul-oS 11:25 <0.0002 <0.0002 0.0003 <0.0002 0.0005 0.0004 < 0.0002 

Vanadium [mg/L] 11-Jul-QS 11:2S <0.0009 <0.0009 <0.0009 <0.0009 0.0015 0.0010 0.0011 

J'l Tungsten [mg/L] 11-.)ul-oS 11:25 < 0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 < 0.0002 0.0002 

Ytlrium [mg/L] 05-Jul-05 15:33 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

Zinc [mglL] 11-Jul-05 11:25 0.005 0.005 0.008 0.001 < 0.001 0.002 < 0.001 

Project Coordinator 
Environmental Services, Analytical 

Page 2 of 2 
Data reported represents the sample $ubmltte~ to SGS Lakefield Research. Reproduction or this .nalytl~1 report in rull or In part Is prohibited without prior written approval. 



n 
-' 
\ --
-..) 

J.) 

U> 

" :; 

Researc limited Project: CALR-11016-001 

P.O. Box 4300 -185 Concession Sl LRReport : CA10004-JUL05 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 4: 5: s: 7: 8: 9: 10: 11: 
Analysis Analy$!s HWQ-1Kab HWQ-1Kcd HWQ.1 K\tf SEOZ0-1 K Wk SEFQ..1K WI< SWQQ..1K WK SEQG-1 K WK 
Approval Approval CompWK# 4CompWk#4 CompWK#4 #4 #4- #4 #4 

Date Time 

Iron [mg/l) 14-Ju1-05 12:27 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Potassium [mg/l] 14-Jul-OS 12:27 4.53 3.35 7.37 2.76 1.63 5.34 2.75 

Lithium [mg/l] 14-JuI-05 12:27 <0.005 < 0.005 <0.005 < 0.005 <0.005 <0.005 <0.005 
Magnesium Img/l) 14-Jul-05 12;27 0.n9 0.398 1.55 2.30 0.411 0.956 0.422 
Man9anese [mglL] 13-Jul-05 19:16 0.0607 0.0115 0.142 0.0038 0.0009 0.0033 < 0.0007 
Molydenum [mglLl 13-Jul"()5 19:16 <0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 0.0004 0.0005 
Nickel [mglL] 13-.JuI-05 19:16 0.020 0.006 0.043 0.005 <0.001 <: 0.001 < 0.001 

Lead [mg/l} 13-JuI·OS 19:16 <0.0002 0.0003 .1! 0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 
Antimony [mglL) 13-JuI-05 19:16 <0.0004 0.0005 <0.0004 0.0006 0.0012 0.0007 0.0008 
Selenium [mglL) 13-Jul-05 03:25 <0.005 < 0.005 <0.005 0.006 <0.005 <0.005 < 0.005 
Tin [mglL) 13-Jul-05 19:16 < 0.001 0.001 0.001 0.001 0.001 0.002 0.001 

Strontium [mg/LJ 13-Jul"()5 19:16 0.0097 0.0045 0.0174 0.0458 0.0092 0.0223 0.0041 
Titanium [mgIL) 13-Jul-05 19:16 < 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 < 0.003 
ThalliUm (mg/l) 13-JuI-05 19:16 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 

Uranium (mg/l] 13-JuI·05 19:16 a.0003 <0.0002 0.0012 <0.0002 0.0006 0.0007 <0.0002 

Vanadium [mg/L] 13-Ju1-05 19:16 <0.0009 <0.0009 <0.0009 < 0.0009 0.0017 a.0009 0.0013 

Tungsten Img/l] 13-Jul"()S 19:16 <0.0002 <0.0002 < 0.0002 <0.0002 <0.0002 <0.0002 0.0002 

Yttrium (mg/l1 14-Ju1-05 12:27 <0.001 < 0.001 <0.001 <0.001 <0.001 < 0.001 <0.001 

Zinc [mg/Ll 13-Ju1-05 19:16 0.008 0.006 0.011 0.003 0.002 0.004 0.002 

Project Coordinator 
Environmental Services, Analytical 

Page 2 of 2 
Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this analytical report In fuit or In part Is prohibited without prIOr written approval. 
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SGS seal'ch Limited 
P.O. Box 4300 .185 Concession St 
Lakefield· Ontario - KOl2HO 
Phone: 705-652·2038 FAX: 705-652-6441 

Analysis 

Iron (mg/L} 

Potassium [mgll] 

lithium (mglL] 

Magnesium [mg/L] 
Manganese [mglL] 

Molydenum [mglLj 

Nickel [mglLj 

Lead [mg/L] 

Antimony [mgll] 

Selenium [mg/L] 

Tin [mg/l) 

Strontium (mglL) 

Titanium [mglL] 

Tllallium [molLJ 

Uranium [mg/L] 

Vanadium [mglL] 

Tungsten [mglL) 

Yttrium [mglL] 

Zioc[mglL) 

3: 
Analysis 
Approval 

Date 

19..Jul"()5 

19..Jul..()S 

19.Jul·05 

19.JUl-05 

22",lul"()S 

22.Jul..()5 

22.Jul-OS 
22·Jul..()5 

22·Jul"()5 

18.Jul"()5 

22.Jul"()5 

22·Juf..OS 

22-Jul-05 

22-Jul-05 

22·Jui·05 

22·Jul·05 

22-Jul.·OS 

19·JuI-OS 

22.Juf..OS 

, , 

4: 
Analysis 
Approval 

Time 

11:28 

11:28 

11:28 

11:28 
09:17 
09:18 

09:18 

09:18 

09:18 
08:59 

09:18 

09:18 

09:18 

09:18 

09:18 

09:18 

09:18 

11:28 

09:18 

5: 6: 
HWQ-1Kab HWQ-1Kcd 

CompWk#5 CompWK#5 

<0.02 <0.02 

3.16 2.24 

<0.005 <0.005 

0.602 0.310 

0.0437 0.0088 

<0.0003 < 0.0003 

0.019 0.006 

0.0003 <0.0002 

0.0005 0.0005 

<O.OOS <0.006 

< 0.001 <0.001 

0.0070 0.0031 

<0.003 <0.003 

< 0.0002 <0.0002 

0.0002 <0.0002 

< 0.0009 <0.0009 

< 0.0002 <0.0002 

< 0.001 < 0.001 

0.007 0.004 

Page 2 of 2 

Project: CALR-11016-001 
LRReport: CA10126..JUl05 

7: 8: 9: 10: 11: 
HWQ.1kef SEOZD-1KWK# SEFG-1KWK#5 SWQG-1KWK# SEQG·1KWK# 

COmpWk#5 5 5 5 

0.04 <0.02 <0.02 <0.02 <0.02 

4.74 2.40 1.56 4.81 2.36 

< 0.005 < 0.005 <0.005 <0.005 < 0.005 

1.10 1.71 0.450 0.986 0.500 

0.0961 0.0030 0.0007 0.0033 <0.0007 

<0.0003 < 0.0003 < 0.0003 < 0.0003 0.0004 

0.039 0.005 <0.001 <0.001 < 0.001 

<0.tl002 <0.0002 <0.0002 < 0.0002 <0.0002 

0.0005 0.0008 0.0011 0.0007 0.0009 

0.007 0.006 <0.005 <0.005 <0.005 
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

0.0124 0.0301 0.0081 0.0223 0.0040 

< 0.003 <0.003 <0.003 <0.003 <0.003 

< 0.0002 < 0.0002 <0.0002 < 0.0002 <0.0002 
0.0016 " 0.0002 0.0005 0.0006 <0.0002 

< 0.0009 < 0.0009 0.0010 < 0.0009 < 0.0009 

< 0.0002 <0.0002 <0.0002 < 0.0002 < 0.0002 
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

0.012 0.002 0.001 <: 0.001 < 0.001 

Project Coordinator 
Environmental Services, Analytical 

Data repottlKl represents the sample su~mltted to SGS I.akeRelcl ReSearch. Reproduction of thiS analytk:al repolt III full or In pm Is pronlbltfld wltnout prior written approval. 
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SGS lakefield Research limited 
P.O. Box 4300 -165 Concession st. 
Lakefield - Ontario - KOL 2HO 
PhOne: 705-652-2038 FAX: 705-652-6441 

Environmental Services 

Project: CALR-11 016-001 

Friday, August 05,2005 
Attn: Linda Elliott marilyn.kelly@sgs.com 

Date Ree.: 29 July 2005 
LR Report: CA10348..JUL05 
Reference: Shakespeare wk#7 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3; 4; 5: 6: 
AnalysiS Analysis HWQ-1Kab HWQ·1Kcd 
Approval Approval CompWk#7 CompWK#7 

Date Time 

Sample Date 8. Time 26-Ju1-05 26-Jul-05 
Hum Cen Leachate Volul1)e [mls] 03-Aug-05 09:00 674 850 
pH [no unit) 
Acidlly [mglL as CaC03] 
Alkalinity [mgll. as CaC031 
Conductivity [uS/em] 
Sulphate [mg/L) 

Analysis 

Sample Date & Time 
Hum Cen leachate VolumelmLsj 
pH [no unit] 
Acidity [mglL as Cae031 
Alkalinity [mg/L as CaC031 
Conductivity [uS/em1 
SUlphate [mgfL] 

05-Aug-05 13:54 5.37 5.42 
05-Aug-05 13:54 4 3 
05-Aug-05 13:54 <2 <2 
05-Aug-05 13:54 23 18 
04-Aug-05 15:32 8.7 9.8 

7: 8; 9: 10: 11: 
HWQ-1Kef 

CompWk#7 
SEOZD-1K SEFG·1KWK# SWQG·1K SEQG·1KWk# 

Wk#7 7 WK#7 7 

26..Jul·05 26-Jul-05 26-Ju1-05 26..,)ul-05 26-Jul-05 
874 874 876 886 659 
4.99 6.58 7.34 7.24 6.88 

4 6 <2 <2 <2 
<2 2 7 8 4 
41 63 27 56 15 
31 33 6.7 17 SA 

Brian GrahalldiSC. 

/ 
.' 

Project Coordinator 
Environmental Services, Analytical 

Page 1 of 1 
Data rellOrted represents the sample submitted to SGS lakefield Research. Reprodu,Uon of this analytlc.1 report in full or In part is prOhibited wlthov! prior written approval. 

Fl-12i 



SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession 5t. 
Lakefield- Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

EnvironmentaJ Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Tuesday, August 16. 2005 

Date Rae.: 12 August 2005 
LR Report: CA10116-AUG05 
Reference: Shakespeare wk#9 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 
Approval 

Date 

Sample Date & Time 
Hum CeR Leachate Voturqe fmLs} 15-Aug-05 
pH [no unlt] 
Acidity {mgIL as CaC03} 
Alkaflnlly [mgJL as CaC03} 
ConductMIy [uS/em] 

Sulphate ImgJL] 

Analysis 

Sample Date & Time 
Hum Cell Leachate Volume [mLsJ 
pH (no unit] 
Acidity lmglL as CaCOS] 
Alkalnity [mgIL as CaC03] 
Conductivity [uSlcml 
Sulphate [mglL] 

16"&'l.Ig-05 
16-Aug-05 
16-Aug-05 
1E1-Aug-05 
12-Aug-05 

7: 
HWQ·1Kef 

CompWk#9 

09-Aug-05 
921 
5.00 

4 
<2 
26 
11 

Analysis HWQ-1Kab HWQ·1Kcd 
Approval CompWk#9 CompWk#9 

Time 

09-Aug-OS 09-Aug-OS 
10:19 922 912 
08:41 6.00 5.60 
08:41 7 5 
08:41 <2 <2 
08:41 17 9 
15:14 6.7 5.2 

8: 9: 10: 11: 
SEOZD·1K SEFG-1K SWQGl·1K SEQG-1K 

Wk#9 Wk#9 Wk#9 Wk#9 

09-Aug-05 09-Aug-OS 09-Aug-05 09.,&.ug-05 
924 916 935 907 
6.44 6.82 5.85 6.48 
a <2 28 <2 

<2 4- 6 2 
55 19 55 22 
21 4.4 9.2 6.4 

Brian GrahafIJEiSC. 
Project Coordinator 
Environmental Services, Analytical 

Page 1 of 1 
Data reported represents the sample. submitted to SGS Lakefield Research. Reproduction of this analytical report In fuK or In part Is prohibited witbout prior written approval. 
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SGS Limited 
P.O. Box 4300 -185 Concession Sf. 
Lakefield - Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

Analysis 3: 
Analysis 
Approval 

Date 

Sample Date & Time 

Hum Cell Leachate Volume [mLs] 19-Aug-05 
pH [no unit] 19-Aug-OS 

Acidity [mgfL as CaCC3] 22-Aug-05 
Alkalinity [mg/L as CaeD3) 22-Aug-05 
Conductivity [uS/em) 19-Aug-OS 
Sulphate (mg/L] 22-Aug-OS 

Mercury [ug/L] 22-Aug-OS 
Silver [mglL] 19-AUg-OS 

Aluminum [mg/L] 19-Aug-05 
Arsenic (mglL) 24-Aug-OS 

Barium [mgfL] 19-Aug-05 

Beryllium [mg/LJ 19-Aug..Q5 

Boron [mglLJ 19-Aug-05 

Bismuth [mglLl 19-Aug-05 
Calcium [mglL) is-Allg-OS 

Cadmium [mgfLJ 19-Aug-05 
Cobalt [mg/L] 19-Aug-05 

Chromium [mgfL) •· • ..19-Aug·OS , 
Copper [mgfL) 19-Aug-05 

Project: CALR-11016-001 

VVednesday.August24.2005 

Date Ree.: 
LR Report: 
Reference: 

Copy; 

17 August 2005 
CA10254-AUG05 
Shakespeare wk#10 

#1 

CERTIFICATE OF ANALYSIS 
Final Report" 

4: 5: 6: 7: a: 9: 10: 11: 
Analysis HWQ-1Kab HWQ..1Kcd HWQ..iEKef SEOZD-1K SEFG-1KWK# SWQG-1K SEQG-1KWK# 
Approval CompWK#10 CompWK CompWK#10 WK#10 10 WK#10 10 

Timtt #10 

16-Aug·05 HI-Aug-05 16-Aug-05 16-Aug-OS 16-Aug-OS 16-Aug-05 16-Aug-OS 
08:53 888 882 899 891 886 900 892 
08:59 5.27 S.39 4.77 6.44 6.90 7.18 6.68 
08:18 5 4 7 9 <2 <2 <2 

08:18 <2 <2 <2 2 3 6 2 
08:59 21 16 43 71 20 52 30 
08:09 1.0 S.4 17 29 5.9 17 11 
14:07 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 < 0.1 
13:31 0.0002 <: 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 < 0.0001 

13:20 <0.01 < 0.01 0.48 <0.01 0.03 0.06 0.03 
09:S4 D.007 0.002 0.001 0.003 0.079 0.016 0.006 
13:31 0.010 0.002 0.010 0.006 0.002 0.006 0.004 
13:31 < 0.005 <0.005 <: 0.005 <: 0.005 <0.005 <0.005 <0.006 
13:20 < 0.01 <0.01 <: 0.01 <: 0.D1 < 0.01 <0.01 < 0.01 
13:31 0.0005 < 0.0003 < 0.0003 <0.0003 <0.0003 < 0.0003 <: 0.0003 
13:20 0.96 0.79 1.66 8.86 2.05 6.98 2.23 
13:32 0.0009 <: 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

13:32 0.0240 0.0098 0.0902 0.0014 <0.0003 <0.0003 < 0.0003 
! 

13;32 0.001 <0.001 < 0.001 <: 0.001 <0.001 < 0.001 <0.001 
13:32 0.0023 < 0.0008 0.0162 0.0030 <: 0.0008 < 0.0008 <0.0008 

Page 10f2 
Oata reported represents the sample submitted to SGS l.akef!eld Research. Reproducti01l of this analytical report In full or in part Is prohibited without Prior Written approval. 



SGS Llikefieid Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-65:1.-6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.keUy@sgs.com 

Project: CALR-11 016-001 

Monday, August 29,2005 

Date Rec.: 26 August 2005 
LR Report: CA 1 0376-AUG05 
Reference: Shakespeare wk#11 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time 
Hum Cell Leachate VOltJme [mLsj 
pH [no unit) 
Acidity [mglL as CaC03] 
Alkalinity [mg/L as CaC03] 
Conductivity [uS/em) 
Sulphate [mg/L] 

AnalysIs 

Sample Date & Time 
Hum Cell Leachate Volume [mLs) 
pH [no unit) 
Acidity [mgIL as CaC03] 
Alkalinity [mg/L as CaC03) 
Conductivity [uS/em) 
Sulphate [mglL) 

7: 
HWQ-1Kef 
CompWK 

#11 

23-Aug-05 
884 
4.67 

8 
<:1. 
37 
14 

3: 
Analysis 
Approval 

Date 

25-Aug-05 
29-Aug-05 
29-Aug-OS 
29-Aug-05 
29-Aug-OS 
25-Aug-05 

8: 
SEOZO-1K 

WK#11 

23-Aug-OS 
884 
6.40 

6 
<2 
64 

22 

4: 5: 6: 
Analysis HWQ-1Kab HWQ-1Kcd 
Approval CompWK CompWK 

Time #11 #11 

23-Aug-05 23-Aug-OS 
09:25 902 900 
12:57 5.43 S.S3 
12:S7 S 5 
12:57 <2 <2 
12:57 17 14 
14:15 5.2 4.3 

9: 10: 11: 
SEFG-1KWK SWQG-1KWK SEQG-1KWK 

#11 #11 #11 

23-Aug·05 23-Aug-05 23-Aug-05 
894 905 890 
7.01 7.17 6.68 
<2 <2 <2 
3 5 2 
18 49 26 
4.7 14 7.6 

Brian GrahadJ B. Sc. 
Project Coordinator 
Environmental Services, Analytical 

Page 1 of 1 

/ 

Oata reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report In full or In part 15 prohibited without prior written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300· 18S Concession St. 
Lakefield - Ontario - KOl 2HO 
Phone: 705-652-2038 FAX: 705-652·6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR·11016-001 

Thursday, September 15, 2005 

Date Rae.: 09 September 2005 
LR Report: CA12083-SEP05 
Reference: Shakespeare wk#13 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time 

3: 
Analysis 
Approval 

Date 

4: 5: 6: 
AnalysIs HWQ-1Kab HWQ-1Kcd 
Approval CompWK#13CompWK#13 

Time 

Oa-8ep-05 06·Sap-05 
Hum Cell Leachete Voli/me [mLsj 1Z-8ep-05 10:48 925 920 
pH [no unit) 
Acidity [mg/L as CaC03] 

Alkalinity IrngIL as CaCOl] 
Conductivity [uS/em1 
Sulphate [mglL] 

Analysis 

Sample Date & Time 
Hum Cel Leachate Volume [mls) 
pH {no unit) 

Acidity [mg/L as CaCOa) 
Alkalinity [mg/L as CaeOS) 
Conductivity [uS/em] 
Sulphate [mgIL) 

14-Sep-05 10:48 5.50 5.61 
14-Sep-05 10:48 4 5 
14-8ep-05 10:48 <2 <2 
14-Sep-05 10:46 12 11 
13-8ep-05 15:36 3.4 3.9 

7: 8: 9: 10; 11: 
HWQ-1Kef SEOZO·1K SEFG·1K SWQG·1K SEQG.1K 

CompWK#13 WK#13 WK#13 WK#13 WK#13 

OS-Sep-05 06-Sap-05 OS:Sep-05 06-Sep..()5 OSOSep-05 
918 930 915 938 916 
4.85 6.41 7.05 7.49 6.77 

7 4 <2 <2 <2 
<2 <2 3 5 <2 
21 42 14 36 17 
8.4 18 3.6 9.7 6.0 

Brian Graharld3.8C. 

Page 1 of 1 

Project Coordinator 
Environmental Services, Analytical 

;' 

Data reported represents the sample submitted to SGS lav.efield Research. Reproduction of this analytical report In full or in part Is prohibited without prior written .pprov~1. 

f \- \35 
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SSS La e leld Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield· Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR·11016-001 

Wednesday, September 28, 2005 

Date Rac.: 
LR Report: 
Reference: 

Copy: 

23 September 2005 
CA 10276-SEP05 
Shakespeare wk#15 

#1 

CERTIFICATE OF ANALYSIS 
• 

Final Report 

Analysis 3: 4: 5: 6: 7: 8: 9: 10: 11: 
Analysis Analysis HWQ·1Kab HWQ.1Kcd HWQ·1Kef SEOZD·1K SEFG-1K SWQG-1K SEQG·1K 
Approval Approval CompWK# CompWK# CompWK# WK#15 WK#15 Wk#15 WK#15 

Date TIme 15 15 16 

Sample Date & time 20·Sep-OS 20-Sep-05 20·Sep-05 20-Sep·05 20-Sep-OS 20-8ep-05 20-Sep-05 

Hum Cell Leachate Volume [mLs] 26-Sep-05 10:50 872 889 889 905 a63 894 875 

pH [no unit) 26-Sep-05 09:29 5.19 5.97 4.46 6.S5 6.85 1.13 6.63 

Acidity [mgfL as CaC03] 28·Sep-05 09:35 1 4 9 4 <2 <2 <2 

Alkalinity [mg/L as CaC03l 26-Sep-05 09:29 <2 <2 <2 <2 3 6 <2 

Conductivity [uS/em] 26-Sep-05 09:29 22 19 45 80 24 58 33 

Sulphate [mg/L] 26-Sep-05 12:22 6.9 5.2 19 30 5.3 13 9.6 

Mercury [ug/L] 27*Sep-OS 11:23 <0.1 < 0.1 <0.1 <0.1 < 0.1 <0.1 < 0.1 

Silver [mglL] 28-Sep-05 07:31 < 0.0001 <: 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 <: 0.0001 

Aluminum [mgfL] 26-Sep-05 07:27 0.03 <0.01 0.72 <: 0.Q1 0.03 0.05 <0.01 

Arsenic [mg/Lj 26-Sep-05 09:32 0.001 < 0.001 < 0.001 <: 0.001 0.030 0.006 0.002 

Barium [mglLj 28-Sep-05 07:31 0.005 0.002 0.011 0.008 0.002 0.005 0.004 

Beryllium [mglLJ 28-Sep-05 07:31 <0.005 < 0.005 < 0.005 <: 0.005 <0.005 < 0.005 <0.005 

Boron [mg/L] 26-Sep-05 07:27 <0.01 <0.01 < 0.01 <0.01 <0.01 <0.01 < 0.01 

Bismuth [mg/L] 28-Sep-05 07:31 <0.0003 < 0.0003 < 0.0003 <0.0003 <0.0003 < 0.0003 <0.0003, 

Calcium Img/L] 26-Sep-05 07:27 0.63 0(51 0.31 8.26 1.88 6.05 2.09 

Cadmium [mglL] , "',26-Sep-05 07:31 0.0001 < 0.0001 < 0.0001 < 0.0001 <: 0.0001 < 0.0001 <: 0.0001 

Cobalt [mg/L] 128-Sep.Q5 07:31 0.0265 0.0143 0.0360 0.0043 <0.0003 <0.0003 < 0.0003 

Page 1 of 2 
Data repomd represents th~ sample submitted to SGS take/leld ResearCh. Reproduction of thiS analy~cal report In full or In part is prohibited without prior written approval. 



SGS Lakefield Research L1mlted 
P.O. Box 4300 -185 Concession St 
Lakefield - Ontario· KOL 2HO 
Phone: 705·652-2038 FAX: 705·652-6441 

Project: CALR-11016·001 

Environmental Services Friday, October 07,2005 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

Date Rec.: 30 September 2005 
LR Report: CA10490-SEP05 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time 

3: 
Analysis 
Approval 

Date 

4: 5: 6: 
Analysis HWQ·1Kab HWQ·1Kcd 
Approval Comp WK 1# 16 Comp WI< # 16 

TIme 

27-5ep·05 27-5ep-OS 
Hum Cet! Leachate Volume [mLs) 03·CeHl5 09:06 689 89& 
pH [no unit) 
Acidity [mglL as CaC03] 
Alkalinity [mg/L as CaC03] 
Conductivity [uS/em] 
Sulphate [mg/L] 

Analysis 

Sample Date & Time 
Hum Cell Leachate Volume [mLs] 
pH [no unit] 
Acidity (mglL as CaC03] 
Alkalinity [mg/L as CaC03] 
ConductiVity [uS/em] 
Sulphate [mg/Ll 

06.()cHl5 16:28 5.28 5.23 
06.()ct-05 16:28 11 6 
06-Cet-05 16:28 <2 <2 
06.Qc1·05 09:08 15 17 
05-Oct·05 10:45 5.6 6.1 

7: 8: 9: 10: 11: 
HWQ·1Kef SEOZD-1K SEFG-1KWKfI. SWQG-1K SEQG-1KWK# 

CompWK# 16 WK#16 16 WK#16 16 

27-Sep-05 27·Sep-oS 27-Sep-05 27-5ep-OS 27-Sep-05 

888 882 882 885 876 
4.65 6.12 6.91 7.28 6.64 

9 5 <2 <2 <2 
<2 <2 3 6 <2 
26 64 17 46 26 
12 27 4.5 13 9.3 

Brian Graharil B.Sc. 

Page 1 of 1 

Project Coordinator 
Environmental Services, Analytical 

/ 

Data reported represents the sample submitted to SGS Lakefield Researd'l. Reproduction of this analytical report in ful! or in part is prohibIted without prior Written approval. 



.... SG. 
SGS Lakefield Research Umtted 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 

Project: CALR·11016-001 

Wednesday, October 26, 2005 
Attn: Jennifer LaBelle marilyn.kelly@sgs.com 

Date Ree..: 14 October 2005 
LR Report: CA10187·0CT05 
Reference: Week # 18 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time 

3: 
Analysis 
Approval 

Date 

4: 5: 6: 
Analysis HWQ..1Kab HWQ-1Kcd 
Approval CompWKtl18CompWKtl18 

Time 

11-Ocl-05 11-Dct-oS 

Hum Cell Leachate Volume [mLs] 888 909 
pH [no unit] 
Acidity (mgIL as O8C03] 

AlkeUnlty [mg/L as CeC03] 

Conductivity [uS/em] 

Sulphate 

Analysis 

Sample Date & Time 

Hum Cell Leachate Volume [mLs] 
pH [no unit] 

Acidity [mg/L as CaC03] 
Alkelinlty [mg/l as O8C03] 

Conductivity [uS/em] 
Sulphate [mglL] 

19-0ct-05 09:29 5.53 5.72 
20-0ct·05 10:37 3 S 

19-0ct-05 09:29 <2 <2 
18-0ct-oS 1S:17 10 9 
17-oot-05 1S:24 32 2.6 

7: 8: 9: 10: 11: 
HWQ·1Kef SEOZO-1K SEFG-1K SWQG·1K SEQG·1K 

CompWKfl18 WKtl18 WKf#18 WK#18 WKtl18 

11-Oct-05 11-0CI::OS 11-Oct-oS 11-Oct-oS 11-Oct·05 
899 891 894 899 891 
4.70 7.18 8.89 8.42 7.67 

9 4 <2 <2 <2 
<2 S 8 8 5 
27 47 16 37 22 
9.5 17 4.1 9.5 7.1 

Brian Grahafll B.Sc. 

Page 1 of 1 

Project Coordinator 
Environmental Services, Analytical 

/ < 

O.ta reported represents the sample submitted tD SGS lakefield Research. Reproduction of this analytbl report In full or In part IS prohibited without prior written approval. 
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SGS LakllfICIld Reseal'Ch Umited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontarto • KOL 2HO 
Phone: 705·652·2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kel1y@sgs.com 

Analysis 3: 
Analysis 
Approvaf· 

. ' .. Date . 

sam~~'bate & Time 
Hum Cell Leachate Volume [mLs] 

pH [no unit) 28-0cMl5 

Acidity [mglL as CaC03] 28-Oct"()S 

Alkalinity [mglL as CaeOa) 2S-Oct-05 

Conductivity [uS/em! 27-Oct-05 

Sulphate [mglL] 2S-Oct-OS 

Mercury (uglLJ 03-Nov-05 

Silver (mglL) 02-Nov-05 

Aluminum [mglL] 01-Nov-05 

Arsenic [mglL] 31-0ct-OS 

Barium [mg/L) 02-Nov-OS 

Beryllium (mg/L] 02-Nov-05 

Boron (mgIL] 01-Nov-05 

Bismuth (mglL] 02-Nov..()5 

Calcium [mgfL] 01-Nov..()5 

Cadmium [mglL) 02-Nov-OS 

Cobalt [mg/L] 02-Nov-05 

Chromium {mgIL] "'-Q2-Nov-05 

Copper ImgJLJ 02-Nov..(}S 

Project : 

Friday, November 04, 2005 

Date Ree.: 
LR Report: 
Reference: 

Copy: 

28 October 2005 
CA10453-0CT05 
Weel<#20 

#1 

CERTIFICATE OF ANALYSIS 
• 

Fi nal Report 

4: 5: 6: 7: 8: 9: 10: 11: 
Analysis HWQ.1Kab HWQ.1Ked HWQ..1Kef SEOZD-1K SEFG-1KWK# SWQG·1K SEQG·1KWK# 
Approval Camp WK# 20 Camp WKfI 20 Comp Wk# 20 WK#20 20 WK#20 20 

TIme 

25&.os 25-Oct.oS 2S&-05 25·0ct·05 25-Oct·OS 25·0ct-05 2S·0ct·OS 
916 920 927 912 918 926 910 

14:19 S.24 S.53 4.93 6.03 6.58 6.89 6.23 

14:19 4 4 9 4 <2 <2 <2 

14:19 <2 <2 <2 <2 3 5 <2 

15:23 9 10 32 42 16 33 21 

12:02 3.2 3.4 12 16 3.6 8.5 7.1 

15:26 <0.1 <0.1 <: 0.1 <0.1 <0.1 <: 0.1 < 0.1 

14:02 <0.0001 < 0.0001 < 0,0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

11:24 0.03 < 0.01 0.74 <0.01 0.02 0.D3 <0.01 

10:15 0.005 < 0.001 < 0.001 0.001 0.051 0.007 0.001 

14:02 0.005 0.003 0.009 0.004 < 0.001 0.002 0.001 

14:02 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

11:24 <0.01 <0.01 < 0.01 < 0.01 <0.01 <: 0.01 <0,01 

14:02 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 < 0.0003 <0.0003 
11;24 0.32 0.35 0.24 4.59 1.63 4.03 1.62 

14:02 <0.0001 <0.0001 < 0.0001 <: 0.0001 < 0.0001 <0.0001 < 0.0001 

14:01 0.0221 0.0208, 0.0337 0.0068 <0.0003 < 0.0003 <0.0003 

14:01 < 0.001 < 0.001 <: 0.001 <0.001 <0.001 <0.001 < 0.001 

14:01 0.0016 0.0014 0.0500 0.0073 <0.0008 <0.0008 <0.0008 
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EXECUTIVE SUMMARY 

Acid Rock Drainage and Metal Leaching Characterlzatlon ofTallings, Interim Report 3 

Shakespeare Project 

URSA Major Minerals Incorporated 

5GS Lakefield Refer~nce No.: 11016-001 

SGS lakefield Research Limited was contracted by URSA Major Minerals Incorporated to complete environmental 

characterization testing of tailings generated from metallurgical testing of ore from the Shakespeare project located near 

Sudbury, Ontario. The purpose of the environmental test program was to identify the acid rock drainage (ARD) 

potential and the metal leaching characteristics of the tailings samples. Samples tested include: 1) Combined Flotation 

Tailings Test F19 (flotation tailings pulp); 2) Test F30 Rougher Tailings (sulphur reduced rougher flotation tailings). 

This interim report provides a summary of the environmental test work completed to November 21, 2005 and the results 

thereof. The following test work was complete at the time of report preparation: mineralogical examination, Rietveld X~ 

ray diffraction (XRD) analyses, whole rock analyses, inductively coupled p!asma~ptical emission spectroscopy I mass 

spectroscopy (ICP-OES I MS) strong acid digest trace metal scans, modified acid base accounting (modified ABA), net 

acid generation (NAG) testing, US EPA toxicity characteristic leaching procedure (TClP) method 1311 and US EPA 

synthetic precipitation leaching procedure (SPlP) method 1312 testing. Humidity cell testing ofthe Combined Flotation 

Tailings Test F19 was initiated on June 24, 2005 and is currently in the twenty second week of testing. The Test F30 

Rougher Tailings humidity cell test was initiated on July 29, 2005 and is currently in the seventeenth week of testing. 

Results of the humidity cell leachate analyses to November 21.2005 are provided within this report. Reporting of the 

updated results from the Test F3D Rougher Tailings humidity cell test is scheduled to occur after 20 weeks of 

testing. Updated interim data reports for the Combined Flotation Tailings Test F19 humidity cell. conSisting of 

data tables and graphs, are scheduled to be provided after 25. 30, 35 and 40 weeks of leaching. 

Results of the optical microscopy component of the mineralogical examination indicate that both the Combined Flotation 

Tailings Test F19 and Test F3D Rougher Tailings samples are comprised primarily of amphibole (-26 and 25 wt.%, 

respectively) and plagioclase feldspar (-23 and 26 wt.%). with moderate amounts of quartz, chlorite and biotite. 

Overall. the two samples are mineralogically similar, with only minor variations in mineral abundance. Sulphides occur 

primarily as pyrrhotite (-82% of the total sulphides), typically as liberated grains in both samples. with only a minor 

component occurring as inclusions within silicate mineral hosts. Trace amounts of pentlandite and chalcoRyfite typically 

occur as inclusions within silicate mineral hosts. Rare pyrite is present as liberated grains. Carbonate minerals were 

present in trace amounts as fine, liberated grains in both samples. SEM-EDS analYSis of the carbonate grains indicated 

a dominant calcite composition, with only rare occurrence of dolomite. The higher abundance of sulphides, typically 

present as liberated grains, indicates a high availability for oxidation and subsequent acid generation. Although 

neutralizing carbonate minerals are present in both samples. their lower relative abundance indicates insufficient 

neutralization capacity. 
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dissolved metal concentrations in the Test F30 Rougher Tailings weekly leachates revealed that all controlled 

parameters reported at concentrations within the MMER limits during the initial fifteen weeks of testing. 

Analysis of the TCLP leachate from the Combined Flotation Tailings Test F19 revealed a pH (5.07) below the lower limit 

dictated by the MMER, and Ni (1.02 mg/L) and Zn (0.719 mg/L) concentrations greater than the MMER limits. The Test 

F30 Rougher Tailings TCLP leachate also reported a depressed pH (4.9B) and a Zn (0.88 mg/L) concentration above 

the MMER limit. Results from the SPLP leachate analyses reported all controlled parameters at concentrations within 

the MMER limits for both the Combined Flotation Tailings Test F19 and the Test F30 Rougher Tailings. 

Analysis of the fresh Day 0 and the aged supernatant decants from the Combined Flotation Tailings Test F19 indicated 

. that all controlled parameters, with the exception of Cu and Ni in the Day 0 decant, reported at concentrations below the 

MMER limits. Chemical analysis of the Test F30 Rougher Tailings fresh Day 0 and aged supernatant decants reported 

all controlled parameters at concentrations below the limits dictated by the MMER. 

Daphnia magna LC50 acute lethality tests completed on the Combined Flotation Tailings Test F19 Decant Day 7 and 

Test F30 Rougher Tailings Decant Day 1 samples reported as non-lethal with a 0% mortality rate. Results of the LC50 

Daphnia magna and rainbow trout acute lethality tests completed on the Combined Flotation Tailings Test F19 Decant 

Day 28 and Test F30 Rougher Tailings Decant Day 28 samples reported as non-lethal (0% mortality rate) for both 

species. 

SGS LAKEFIELD RESEARCH LIMITED 

Environmental Services 

Barbara Bowman 

Environmental Testing and Research 

Dennlter LaBelle 

Environmental Testing and Research 
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1.0 INTRODUCTION 

SGS Lakefield Research Limited (SGS Lakefield) was contracted by URSA Major Minerals Incorporated to 

complete environmental characterization of tailings generated from metallurgical testing of ore from the 

Shakespeare project located near Sudbury, Ontario. Selected tailings samples were submitted for testing and 

analysis according to the proposed environmental characterization program. The environmental test program was 

designed in consultation with Mr. Richard Sutcliffe and Mr. Harold Tracanelli of URSA Major Minerals 

Incorporated, Mr. Malcolm Buck of Wireless Mining Technologies Limited and Mr. Steve Aiken of Knight Piesold 

Limited. The purpose of the environmental test program was to identify the acid rock drainage (ARD) potential 

and the metal leaching characteristics of tailings from the Shakespeare project. 

The following report provides a summary of the environmental test work completed to November 21, 2005 and the 

results thereof. 

1.1 SCOPE OF WORK 

The scope of test work completed on the samples received includes: 

• Mineralogical examination. 

• Rietveld XRD analyses. 

• Whole rock analyses. 

• ICP-OES I MS strong acid digest trace metal scans. 

• Modified acid base accounting. 

• Net acid generation testing. , , 

• Humidity cell testing. 

• US EPA toxicity characteristic leaching procedure method 1311. 

• US EPA synthetic precipitation leaching procedure method 1312. 

• Chemical analysis of the aged tailings decants. 

• LCso toxicity testing. 
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2.0 SAMPLE DESCRIPTIONS AND TEST METHODS 

The following sections provide brief descriptions of the samples tested, overviews of sample preparation and a 

summary of the test methods used in the Shakespeare tailings test program. 

2.1 SAMPLE DESCRIPTIONS 

Environmental samples were received from the metallurgical operations department at SGS Lakefield. 

Descriptions of the tailings samples subjected to environmental testing are shown in Table 1. 

Table 1 Environmental Sample Descriptions 

Sample Identifier SGS LR Project Reference No. 

Combined Flotation Tailings Test F19 10616-003 

Test F30 Rougher Tailings 10616-003 

2.2 SAMPLE PREPARATION AND HANDLING 

Description 

Flotation tailings pulp 

Sulphur (S) reduced rougher 
flotation tailings pulp 

Specific handling procedures used in the Shakespeare tailings test program are summarized in the following 

sections. Representative portions of the samples received were submitted for environmental testing and analyses 

at SGS Lakefield. Samples were prepared for the proposed test work and analyses according to SGS Lakefield 

Standard Operating Procedures. 

2.2.1 COMBINED FLOTATION TAILINGS TEST F19 

The Combined Flotation Tailings Test F19 pulp was received from metallurgical operations on June 16, 2005. 

The pulp was mixed for 60 minutes at 250 rpm to ensure all solids had been thoroughly recomb(ned before 
, 

approximately 6 L of pulp was extracted and filtered through a No. 1 Whatman filter paper. The resultant filter 

cake solids were reserved in refrigerated storage. Mixing of the remaining Combined Flotation Tailings Test F19 

pulp continued while individual ageing test pulp samples were extracted to create Day 0,1, 7, 14,28 and 56 

samples that maintained the original ratio of liquids to solids. The fresh Day 0 sample was allowed to settle 

undisturbed for 2 hours prior to the supernatant being decanted and submitted for analyses. The residual solids 

from the Days 0 and 1 ageing tests were also filtered on a No.1 Whatman filter paper to remove additional water 

and the resultant filter cake solids were blended manually with the filter cake solids that had previously been 

reserved in storage to create sufficient representative sample weight in order to complete the analyses requested. 
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Whole rock analyses were completed on the Shakespeare tailings samples using a semi-quantitative X-ray 

fluorescence (XRF) method in order to determine the elemental concentrations of the major rock forming 

constituents. This method quantifies major elements present and reports them as oxides to permit a mass 

balance assessment against the component of a sample that is amenable to oxidization (loss on ignition). 

2.3.4 ICP-OES / MS STRONG ACID DIGEST TRACE METAL SCANS 

The tailings samples were digested using an acid mixture of HN03, HF, HCI04, and HCI to obtain a near total 

digest of the parameters being analyzed. The ICP-OES / MS metal scan was performed to provide quantitative 

analyses of the elemental components of the sample material. Parameters analysed included: Ag, AI, As, Ba, 

Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Sn, Sr, Ti, TI, U, V, Y and Zn. 

2.3.5 MODIFIED ACID BASE ACCOUNTING 

Modified ABA testing provided quantification of the total sulphur, sulphide sulphur and sulphate concentrations 

present and the potential acid generation (AP) related to the oxidation of the sulphide sulphur concentration. The 

test method also determined the neutralization potential (NP) of the tailings samples by facilitating a reaction with 

excess acid. then titrating to pH 8.3 with NaOH. The balance between the AP and NP assists in defining the 

potential of the samples to generate acid drainage. 

2.3.6 NET ACID GENERATION TESTING 

NAG tests were conducted to determine the balance between the acid producing and acid consuming 

components of the Shakespeare tailings samples. The NAG test uses hydrogen peroxide to force complete 

oxidation. Carbonates and / or other acid consuming components of the samples are forced to r~act'with the 
. . 

resultant acid. The samples were heated and gently boiled until the acid product and neutralization reaction 

ceased. After the solution cooled, the pH of the solution was measured (NAG pH). The acid remaining after the 

reaction was titrated with standardized NaOH to pH 4.5 and the net acid generated by the sample was calculated 

and expressed in units of kg H2S04 equivalent per tonne. Titration to pH 7.0 provided additional information for 

sample characterization. The NAG4.5 is indicative the contribution from free acid, AI and Fe, while the NAG7.o is 

indicative of additional acidity due to other metals such as Cu and Zn. 
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2.3.9 US EPA SYNTHETIC PRECIPITATION LEACHING PROCEDURE 1312 

The major objective of the synthetic precipitation leach procedure (SPLP) 1312 is to determine the leachability of 

metals from solid samples under acidic rainfall conditions. For the Shakespeare tailings samples, the SPLP 

leachant was adjusted to a pH of 5 through the addition of a 60:40 weight percent mix of sulphuric and nitric acid 

to deionised water. The leachant was combined with the sample in a 20:1 ratio and the sample container was 

rotated end over end for 18 hours. The resultant slurry was then filtered through a O. 7 ~m glass fibre filter and the 

leachate analysed for total metals. 

2.3.10 CHEMICAL ANAL YSIS OF THE AGED SUPERNATANT DECANTS 

Aged supernatants were decanted from the settled tailings samples after defined periods of ageing and analyzed. 

Parameters measured in the supernatant solutions included: pH, alkalinity, acidity, conductivity, total suspended 

solids (TSS), total dissolved solids (TDp), total thiosalts, ammonia (NH3), ammonium (NH4 +) and total fluoride (F"). 

An anion scan which included chloride (Cn, sulphate (SO/'), nitrite (N02-) and nitrate (N03-) was also completed. 

Inductively coupled plasma-optical emission spectroscopy I mass spectroscopy (ICP-OES I MS) was used to 

provide quantitative analyses of the total elemental components of the sample supernatants. These analyses aid 

in the identification of elements present at potential environmentally significant concentrations. Analyses 

performed included: Ag, AI, B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, U, Mg, Mn, Mo, Ni, Pb, Sb, Sn, Sr, Ti, TI, U, 

V, W, Y and Zn. Total Hg was analyzed by cold vapour atomic adsorption (CVAA). Total As and Se were 

analyzed by hydride. 

2.3.11 TOXICITY TESTING 

The Day 7 decant from the aged Combined Flotation Tailings Test F19 and the Day 1 decant from the aged Test 

F30 Rougher Tailings were subjected to lethal concentration 50 (LCso) acute lethality testing of Daphnia magna. 
/ . 

LCso acute lethality testing of rainbow trout was completed on the Day 28 decants from both samples., The test 

measured the percent mortality of Daphnia magna and rainbow trout in varying concentrations of effluent. The 

test followed the Daphnia magna Acute Lethality Toxicity Test Protocol EPS 1/RM/14 and Acute Lethality of 

Uquid Effluents to Fish EPS 1/RMl13 protocols from Environment Canada. These analyses were subcontracted 

to Stantec Consulting Limited. 
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higher abundance of sulphides, typically present as liberated grains, indicates a high availability for oxidation and 

subsequent acid generation. Although neutralizing carbonate minerals are present in both samples, their lower 

relative abundance indicates insufficient neutralization capacity. 

Table 3 Optical Microscopy - Carbonate vs. Sulphide Mineral Components 

Mineral Units Combined Flotation Distribution Test F30 Rougher Distribution 
--::---:-.,.,.-_____ ~c-----'Tailings Test F19 Tailings 

Calcite % 0.5 100 0.4 100 
Dolomite <1 
Total Carbonate 100 

Pyrrhotite 82 
Pentlandite <1 
Chalcopyrite 17 
Pyrite <1 
Total Sulphide 100 

3.2 RIETVELD XRD 

Summary results of the Rietveld XRD analyses completed on the Shakespeare tailings are presented in Table 4. 

Complete test reports are provided in Appendix A. Results showed that both the Combined Flotation Tailings 

Test F19 and Test F30 Rougher Tailings samples were predominantly comprised of actinolite with moderate 

amounts of plagioclase, clinochlore and quartz. The Test F 30 Rougher Tailings also reported minor amounts of 

clinozoisite and biotite. 

Table 4 Rietveld XRD - Combined Flotation Tailings Test F19 

Parameter Units Combined Flotation Tailings Test F19 Test F30 Rougher Tailings 
Quartz % 13.3 15.0 
Muscovite % 5.6 
Clinochlore % 14.1 14.7 
Plagioclase % 18.6 18.0 t 

Actinolite % 41.8 39.9 
Dolomite % 1.4 
Pyrrhotite % 5.3 
Biotite % 2.7 
Ilmenite % 0.9 
Calcite % 0.3 
Clinozoisite % 8.4 

November 2005 Page NO.9 



SG( 
Acid Rock Drainage and Metal Leaching Characterization of Tailings, Interim Report 3 

Shakespeare Project 

URSA Major Minerals Incorporated 

SGS Lakefield Reference No.: 11016-001 

3.5 MODIFIED ACID BASE ACCOUNTING 

Guidelines regarding the interpretation of modified ABA data are included in the following sections along with the 

results of the modified ABA tests completed on the Shakespeare tailings samples 

3.5.1 MODIFIED ABA INTERPRET A TlON 

The standard approach to interpretation of the potential for acid generation from modified ABA test data involves 

examination of the Net NP and the NP/AP ratio. The Net NP results are expressed in metric tonnes of calcium 

carbonate (CaC03) per 1000 metric tonnes of material. Net NP values greater than 20 and NP/AP ratios greater 

than 4 are considered indicative of a low potential for acid generation. Typically, a Net NP value less than 20 and 

NP/AP ratios of less than 4 indicate an uncertain potential for acid rock drainage, while Net NP values below zero 

and NP/AP ratios less than 1 indicate a potential for acid generation. 

The ABA test methods create fast and aggressive neutralization reactions. In reality, in an environment where 

acidification and neutralization kinetics occur (such as in tailings deposits), carbonate minerals are. typically the 

only minerals that can react at a fast enough rate to counteract the acidities released by sulphide mineral 

oxidation before the acids migrate. As a result, the static ABA test methods may overestimate the practical NP 

available by including slower reacting minerals (such as hydrated silicates) that may not effectively provide any 

neutralization potential in the field. Thus, it is difficult to characterize samples as non-acid generating based on 

ABA test data alone. Calculation of the theoretical carbonate NP based on CO2 assays is used to indicate how 

much of the ABA test NP is related to carbonate mineralization alone. 

3.5.2 MODIFIED ABA RESULTS 

Modified ABA test results for the Shakespeare tailings samples are summarized in Table 7 and presented in detail 

in Appendix B. The Combined Flotation Tailings Test F19 reported a sulphide (S=) content of 1.43%r?;ulting in 

an acid potential of 44.7 t CaCOal1000 t. The low carbonate content (0.18%) and reSUltant neutralization potential 

to acid potential (NP/AP) ratio of 0.44 indicate a strong potential for acid generation upon oxidation for this 

sample. 

Results from the modified ABA test performed on the Test F30 Rougher Tailings (sulphur reduced) sample show 

a similar carbonate content (0.17%) and a much lower S= content (0.09%) than reported for the Combined 

Flotation Tailings F19 sample. The neutralization potential of 13.7 t CaCOal1000 t reported from the ABA test 

method is higher than the theoretical NP available from carbonate mineralization alone. Based on the theoretical 

C03 NP of 2.82 t CaCOal1000 t and resultant C03 NP/AP ratio of 1.0, an uncertain potential for acid generation is 
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Humidity cell testing of the Combined Flotation Tailings Test F19 was initiated on June 24,2005 and is currently 

in the twenty second week of testing. The Test F30 Rougher Tailings humidity cell test initiated on July 29, 2005 

is currently in the seventeenth week of testing. Analytical results of the humidity cell tests available to November 

21, 2005 are summarized below and presented in detail in Appendix C. Certificates of Analysis are included in 

Appendix D. Reporting of the updated results from the Test F30 Rougher Tailings humidity cell test is scheduled 

to occur after 20 weeks of testing. Updated interim data reports for the Combined Flotation Tailings Test F19 

humidity cell, consisting of data tables and graphs, are scheduled to be provided after 25, 3D, 35 and 40 weeks. 

3.7.1 COMBINED FLOTA nON TAILINGS TEST F19 HUMIDITY CELL 

Preliminary results of the pH, acidity, alkalinity, conductivity and sulphate analyses on the weekly leachates from 

the Combined Flotation Tailings TeshF19 humidity cell are summarized in Table 9. Figure 1 illustrates the pH 

values, conductivity and sulphate concentrations reported in the weekly leachates. Over the initial twenty weeks 

of the humidity cell test period, a decline in the pH of the Combined Flotation Tailings Test F19 leachates from 8.03 

(Week 0) to 6.70 (Week 20) has been observed. Sulphate concentrations released into the weekly leachates have 

steadily increased from 6.5 mgfL (Week 0) to 61 mgfl (Week 20). Although alkalinity has shown a decreasing trend 

to date, acidity levels have remained below the analytical detection limit. 

/ 
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Modified ABA test results for the Combined Flotation Tailings Test F19 reported a S= content of 1.43%. low 

carbonate content (0.18%) and NP/AP ratio of 0.44; indicating a strong potential for acid generation. This 

correlates well with the NAG test results. which reported a net acid generated with a final pH of 2.74. a NAG4.5 of 

19.7 and NAG7.oof31.0. 

Preliminary cumulative depletion rates for sulphide sulphur. NP and C03 NP for the Combined Flotation Tailings 

Test F19 humidity cell are presented in Figure 2. The cumulative sulphide depletion over the initial twenty week 

test period was calculated to be 2.35%. With an originally determined sulphide content of 1.43%. these results 

indicate that 1.40% sulphide is still present in the Combined Flotation Tailings Test F19 sample after twenty 

weeks of leaching. Based on the measured NP of 19.7 t CaCO~1000 t determined in the ABA test performed on 

the head sample and the calculated cumulative depletion of 5.32%; a remaining NP of 18.65 t CaCO~1000 twas 

c~lculated. Results based on the theoretical C03 NP of 3.0 t CaC03/1000 t indicate a calculated C03 NP 

depletion of 35.06% and a remaining C03 NP of 1.95 t CaCO~1 000 t. suggesting that the available carbonate is 

being depleted at a rate almost fifteelt times faster than the sulphide is being depleted. If the C03 NP continues 

to be depleted at the indicated rate, the excess sulphide remaining in the Combined Flotation Tailings Test F19 

sample may be expected to generate acidity in the future. 

Figure 2 Cumulative Depletion Rates - Combined Flotation Tailings Test F19 
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Preliminary summary results of dissolved metal concentrations in the Combined Flotation Tailings Test F19 

humidity cell leachate are shown in Table 10. Analysis of the Combined Flotation Tailings Test F19 leachate 

revealed that all controlled parameters reported at concentrations within the MMER limits used in this report for 
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Table 11 Weekly Leachate Results - Test F30 Rougher Tailings 

Week Leachate Volume pH Acidity Alkalinity Conductivity Sulphate (S04) 
mL units CaC03 eq. mg/L CaC03 eq. mg/L J.lmhos/cm Ind. Assay mg/L 

0 542 7.77 <2 27 140 33 
1 980 7.54 <2 33 143 33 
2 965 7.61 <2 33 101 13 
3 988 7.11 <2 11 28 3.3 
4 965 7.45 <2 17 52 6.3 
5 981 7.45 <2 22 56 6.2 
6 987 7.47 <2 16 48 4.9 
7 980 7.25 <2 7 24 1.5 
8 976 7.39 <2 8 23 1.3 
9 966 7.37 <2 9 26 2.7 
10 948 7.00 <2 7 21 2.3 
11 938 7.11 <2 6 22 2.4 
12 896 7.06 <2 3 12 1.2 
13 954 7.14 <2 6 21 2.5 
14 961 7.33,. <2 9 29 4.2 
15 930 7.17 <2 7 22 2.6 . 
Figure 3 Conductivity, pH and Sulphate Concentrations - Test F30 Rougher Tailings 
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concentrations within the MMER guidelines during the initial fifteen weeks of the humidity cell test. Detailed 

analytical tables are presented in Appendix C and the certificates of analyses are located in Appendix D. 

Table 12 Dissolved Metal Concentrations - Test F30 Rougher Tailings 

Parameter Units MMER* Week 
0 1 2 3 4 5 6 7 

pH units 6.0-9.5 7.77 7.54 7.61 7.11 7.45 7.45 7.47 7.25 
Hg mg/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 
As mg/L 0.50 0.006 0.007 0.007 0.005 0.007 0.002 
Cu mg/L 0.30 0.0017 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 
Ni mglL 0.50 < 0.001 0.002 < 0.001 < 0.001 < 0.001 < 0.001 
Pb mg/L 0.20 < 0.0002 0.0003 < 0.0002 < 0.0002 < 0.0002 < 0.0002 
Zn m~/L 0.50 0.002 0.002 0.001 < 0.001 0.001 < 0.001 

Parameter Units MMER* Week 
8 9 10 11 12 13 14 15 

pH units 6.0-9.5 7.39 7.37 7.00 7.11 7.06 7.14 7.33 7.17 
Hg mg/L < 0.0001 < 0.0001 
As mg/L 0.50 0.002 0.003 
Cu mg/L 0.30 < 0.0008 < 0.0008 
Ni mg/l 0.50 < 0.001 < 0.001 
Pb mg/L 0.20 < 0.0002 < 0.0002 
Zn m~/L 0.50 < 0.001 < 0.001 
IMetal Mining Effluent Regulations (SORl2002-222). Environment Canada. Maximum authorized monthly mean concentration. 

3.8 UP EPA TOXICITY CHARACTERISTIC LEACHING PROCEDURE METHOD 1311 

Summary results from the analyses performed on the Shakespeare tailings TCLP leachates are presented in 

Table 13 and provided in detail in Appendix B. Analysis of the Combined Flotation Tailings Test F19 leachate 

revealed a pH below the MMER criteria, and Ni and Zn concentrations greater than the MMER limits. The Test 

F30 Rougher Tailings also reported a pH less than the MMER lower level limit and As and Zn concentrations 

above the MMER limits. The As result reported is anomalous as at a liquid I solid ratio of 20:1 the total quantity of 
/ . 

As leached from the solid is over 200 IJg/g while the total As concentration available for leaching is <2"J.JJ;l/g (Table 

6). Parameters reporting at concentrations outside the MMER are indicated in bold. 
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MMER limits. High turbidity was observed in the Combined Flotation Tailing Test F19 sample for approximately 3 

days following the extraction of the ageing test samples. Since Cu and Ni have minimal solubility at the reported 

pH of 9.32 (Day 0), the high concentrations reported may be due to solid carryover from the suspended solids. 

Table 15 Combined Flotation Tailings Test F19 Fresh and Aged Decant Analyses 

Parameter Units MMER' Day 0 Day 1 Day 7 Day 14 
pH units 6.0 - 9.5 9.32 7.53 7.67 7.83 
Hg mg/L 0.0010 < 0.0001 < 0.0001 < 0.0001 
As mg/L 0.50 0.11 0.026 0.015 0.028 
Cu mg/L 0.30 0.541 0.046 0.0009 0.0014 
Ni mg/L 0.50 1.60 0.190 0.006 0.008 
Pb mg/L 0.20 0.106 0.0145 0.0005 0.0007 
Zn mg/L 0.50 0.163 0.021 0.001 < 0.001 

Day 28 
7.62 

< 0.0001 
0.011 

0.0065 
0.040 

0.0018 
0.007 

t Metal Mining Effluent Regulations (SORl2002-222). Environment Canada. Maximum authorized monthly mean concentration. 

3.10.2 TEST F30 ROUGHER TAILINGS FRESH AND AGED DECANT ANALYSES 

Day 56 
7.88 

< 0.0001 
0.11 

< 0.0008 
0.006 

< 0.0002 
< 0.001 

Summary results from the analyses performed on the Test F30 Rougher Tailings fresh and aged supernatant 

decants are presented below in Table 16 and detailed in Appendix B. Results indicate that all controlled 

parameters reported at concentrations below the MMER limits. 

Table 16 Test F30 Rougher Tailings Fresh and Aged Decant Analyses 

Parameter Units MMER~ DayO Day 1 Day7 Day14 Day 28 Day 56 
pH units 6.0 - 9.5 8.09 7.84 8.02 8.24 7.99 8.00 
Hg mg/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 
As mg/L 0.50 0.005 0.009 0.006 0.006 0.008 0.005 
Cu mg/L 0.30 0.0096 < 0.0008 0.0033 0.0008 0.0010 < 0.0008 
Ni mg/L 0.50 0.030 0.005 0.014 0.005 0.004 0.003 
Pb mg/L 0.20 0.0013 < 0.0002 0.0010 0.0007 0.0004 < 0.0002 
Zn mg/L 0.50 0.006 < 0.001 0.004 0.002 0.003 0.002 
'Metal Mining Effluent Regulations (S0Rl2002-222). Environment Canada. Maximum authorized monthly mean concentration . 

. 
3.11 TOXICITY TESTING f 

Result from the toxicity tests conducted on the Shakespeare tailings samples are summarised below in Tables 17 

and 18. Complete toxicity test reports are provided in Appendix E. It was observed that the finer solids in the 

Combined Flotation Tailing Test F19 sample remained suspended in solution for approximately 3 days following 

the extraction of the ageing and toxicity test samples, causing the supernatant to remain very cloudy and 

consequently lethal to the Daphnia magna. Due to this noted turbidity, the Day 1 toxicity sampling event was 

postponed until the Day 7 by which time the suspended solids settled out of the solution. 
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This report has been provided as an interim report summarising the environmental test work completed to 

November 21, 2005 and results thereof. Reporting of the updated results from the Test F30 Rougher Tailings 

humidity cell test is scheduled to occur after 20 weeks of testing. Updated interim data reports for the Combined 

Flotation Tailings Test F19 humidity cell, consisting of data tables and graphs, are scheduled to be provided after 

25, 30, 35 and 40 weeks of leaching. A summary report is scheduled to be provided upon completion of the test 

program. 
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Ursa Major Minerals - Shake.~peare-ll016-001-MI5026-JUL05 

Mineralogical Results 

1. Procedures 

A representative portion of each tailings sample was initially pulverized and submitted for whole 

rock analysis (WRA) by X-ray fluorescence. The bulk chemistry of the sample is presented in 

Appendix 2. 

The as-received samples were initially air-dried to remove any moisture. One polished section 

and one polished thin section were prepared from a representative portion of each of the as

received tailings. Each polished section was examined optically under incident and transmitted 

light at SOx to 500x magnifications. The mineral assemblage and modal abundance of the sample 

were detennined by point counting over 500 paltic1es from the polished thin section, using 

combined incident and transmitted light. Weight percentages of minerals were calculated from 

volume percentage using standard grain densities of documented mineral chemistries. A 

summary of the major elemental oxides detennined through modal estimation by optical 

methods is compared to the whole rock analyses of the samples in Appendix 2. 

Photomicrographs were taken of pertinent mineral phases and textures and are presented in 

Appendix 1. 

Scanning electron microscopy (SEM) was carried out on selected mineral grains to help 

determine the chemistry of the carbonate mineral species, as well as confirm the sulphide 

mineral species. The dominant silicate mineral species were also examined by SEM-EDS in 
- I" ~ 

order to assess their long-term neutralization potential. 

SGS Lakefield Research Limited 
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2.2. Comb Flot Tails Test F19 

Microscopic examination of the Comb Flot Tails Test Fl9 sample indicates that it is composed 

primarily of amphibole (~26 wt. %) and plagioclase feldspar (-23 wt. %), with moderate 

amounts of quartz (-14 wt. %), chlorite (-19 wt. %), and biotite (~7 wt. %). Minor amounts of 

epidote (~5 wt. %) and pyrrhotite (2.6 wt. %) are also present. Other minerals including 

muscovite, clays, lUtile, ilmenite, goethite, dolomite, chalcopyrite and pyrite are present in trace 

amounts (each representing < 1.0 wt. % of the total sample). A summalY of the bulk mineralogy 

and typical grain size of the sample is presented in Table 2 below. 

Table 2. Mineral Assemblage offhe Comb Flot Tails Test F19 by Optical Microscopy 

Mineral Formula or Wt.% Typical Grain Size 
chemical composition 

Plagioclase (Ca,Na)(Si,AI).Os 22.6 10 to 200 !-Lln 
Amphibole Ca~MK,(Si80ll)(OH)1 26.4 20 to 280 /lIn 
Quartz SiOl 13.5 10 to 260 l .. lIn 
Chlorite (Mg,AI,Fe)Il[(Si,AI).Olo](OH),(. 19.2 5 to 240 !-LI11 -
Biotite K(Mg,Fe).IAtSi}O,n(OH,Fh 7.3 10 to 220 /lm 
Muscovite/Sericite KAl1(Si.IAI)OIU(OH,F)1 0.7 10 to 120 !-Lm 
Epidote CalFe,AI),.{SiO.h(OH) 4.8 5 to 150 !-un 
Goethite FeO'OH 0.3 70 !-L1n 
Nontronite (clays) Nafl.)Fe"lSi.IAIOIII(OH)1·4(H2O) 0.4 agg.s up to 140 !-Lll1 
Rutile Ti02 0.5 20 to 100 ilm 
Ilmenite FeTiO) 0.6 40to100/l1\1 
CalcitelDolomi te (Ca,Mg)CO., 0.5 20 to 80 11m 
Pyrrhotite Fel.,S 2.6 20 to 200 !-!.In 
Pentlandite (Fe,Ni).,S. <0.1 <8 to 40 /lm 
Chalcopyrite CuFeS1 0.3 8 to 20 !-lln 
Pyrite FeS1 0.3 28 !-lIn 

Total 100.0 , 

SGS Lnkdield Re~carch Limited 
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EDS analysis of selected plagioclase grains indicates a predominant intermediate composition 

(Ca-Na) indicative of labradorite plagioclase feldspar, with only a minor component ofNa-rich 

albite plagioclase. A minor proportion of plagioclase (-10%) shows alteration to sericite in both 

samples. Amphibole grains show differing optical properties indicative of more than one 

population of amphibole chemistry, and commonly show alteration to chlorite andlor chlolitoid. 

SEM-EDS analysis of selected amphibole grains confirms optical observations, indicating both 

fen-o-hornblende and actinolite amphibole compositions. Epidote or clinozoisite was also present 

as liberated grains, and to a minor extent, as aggregated particles with other silicate minerals 

(namely quartz and feldspar). 

2.4.2. Oxides 

Ilmenite is the main oxide mineral present in both samples and commonly occurs as liberated 

!:,rrains showing alteration along)ts grain boundaries to lutile. Rare liberated grains of rutile are 

also present. Rare Fe-oxy/hydroxides of goethite are also present as liberated palticles. 

2.4.3. Carbonates 

Carbonate minerals are present in trace amounts in both samples « 0.6 wt. %), showing a 

slightly higher abundance in the Comb Flot Tails Test F 19 sample. SEM-EDS analysis of the 

carbonate grains indicates a dominant calcite composition, with only rare occurrence of 

dolomite. All carbonate minerals observed occur as fine (20 to 80 f.lm) liberated grains. 

. ,,' ~ 

2.4.4. Sulphides 

Sulphides mainly occur as pyrrhotite (-82% of total sulphides). Pyrrhotite typically occurs 

(-95%) as liberated grains in both samples. Only a minor component (-5%) o'ccurs as inclusions 

within silicate mineral hosts. Pentlandite occurs in trace amounts typically as exsolution in 

pyrrhotite. A few (2) liberated grains occur in sample Test F19 Flot Tail. Pentlalldite also occurs 

as attached grains (8 to 20 ~m) to pyrrhotite, fOlming inclusions within silicate mineral hosts. 

Chalcopyrite typically occurs as inclusions (8 to 20 ~lln) within silicate mineral hosts. It is also 

found as fine (2 to 8 f.lm) liberated grains (~10% of total cp) within both samples. Rare pyrite « 

30 ~m) is present as liberated grains. 

SGS Lakclield Research Limited 
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Conclusions 

• Both Tail samples show a higher abundance of sulphides than carbonate minerals by 

weight, indicative of potential acid generating conditions under oxidizing environments. 

The liberated nature and coarser grain size of PY1Thotite relative to calcite, add to this 

effect. 

• Trace amounts of other sulphides (chalcopyrite and pentlandite) typically occur as 

inclusions within silicate host minerals, indicating a relatively benign effect of these 

sulphides under oxidizing conditions. 

• The presence of calcium-rich silicate minerals indicates a significant contribution to the 

long-term neutralization potential of both samples from this source. 

• A satisfactory agreement between major elemental oxides from assay reconciliation 

(Tables 4 and 5) indicates a reasonably accurate phase abundance was achieved by 

optical microscopy. 

S0S Lakefield Research Limiled 
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Test F30 Ro Tail 

Figure 1. 
Reflected Light (RL) photomicrograph of a liberated pyn·hotite grain . 
This grain does ~10t show signs of oxidntion. 

Figure 2. 
RL photomicrograph of a J iberated pyrrhotite grain, showing 
c)(so\ntion lamellae of pentianciite (indicated by arrow) . There are nO 
visible signs of oxidation on this grain; apparent discolouration is [til 

artefact of sample preparation. 

so:, l..nkdidd Resenreh I..imited 
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Test F30 Ro Tail 

l<igure 5. 
Plane polarized transmicted light (PPTL) photoJ:nicrograph showing a 
liberated opaque mineral (black). chlorite (chi). plagioclllse (plag). and 
biotite (biot).'" 

Figure 6. 
Cro~sed polars transmitted light (XPTL) photomicrograph showing a 
large amphibole grain in centre aleering to chlorite (\-"hite an·ow). Fine 
« 50 ~lIn) grains of quartz, plagioclase, biotite. and amphibole arc 
scattered tlu'ougholll tile photomicrograph. 

SGS l.ake fit~ ld I~ c~;enrch 1.imited 
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Test F19 Flot Tail 

Figure 9. 
XPTL photomicrograph ::;howing u liberated em'bonate grain (60 ~lm) 
in the centre (il~dicated by the white arrow), 

Figure 10. 
XI'TL photomicrograph showing a libemtcd carbonate grain Ileal' the 
centre (white arrow), surrounded by amphibole (amph), plag.ioclase 
(plug), quartz (qtz), chlol'ite ancl biotite, 

SGS Lakefield Resenrcil Limited 
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Appendix 2 

Assay Reconciliation and 
Whole Rock Analysis 

SGS Lakefield Research Limited 
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EXPERIMENTAL METHODS 

The particle size of the sample "SGS 11130 Proj. 11016-001" was reduced to the optimum 

grain-size range for X-ray analysis «10 ~lm) by grinding under ethanol in a vibratory McCrone 

Micronising Mill (McCrone Scientific Ltd., London, UK) for 7 minutes. Fine grain-size is an 

important factor in reducing micro-absorption contrast between phases. 

Step-scan X-ray powder-diffraction data were collected over a range 3-70°28 with CuKa 

radiation on a standard Siemens (Bruker) D5000 Bragg-Brentano diffractometer equipped with a 

diffracted-beam graphite monochromator crystal, 2 mm (1°) divergence and antiscatter slits, 0.6 

mm receiving slit and incident-beam Soller slit. The long fine-focus Cu X-ray tube was operated 

at 40 kV and 40 rnA, using a take-off angle of 6. 

RESULTS AND DISCUSSION 

The X-ray diffractogram was analyzed using the International Centre for Diffraction Database 

PDF-4 using Search-Match software by Siemens (Bruker). X-ray powder-diffraction data were 

refined with Rietveld Topas 2.1 (Bruker AXS). The results of quantitative phase analysis by 

Rietveld refinement are given in Table 1. These amounts represent the relative amounts of 

crystalline phases normalized to 100%. The Rietveld refinement plot is given in Figure 1. 
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Figure 1. Rietveld refinement plot for sample "SGS 11130 -Proj. 11016-001" (blue line - observed intensity at each step; red line - calculated 
pattem; solid grey line below - difference between observed and calculated intensities; vertical bars, positions of all Bragg reflections). Coloured 
lines are individual diffraction patterns of all phases. 



EXPERIMENTAL METHODS 

The palticle size of the sample "SGS 11134 Proj. 11016-001" was reduced to the optimum 

grain-size range for X-ray analysis «10 I-lffi) by grinding under ethanol in a vibratory McCrone 

Micronising Mill (McCrone Scientific Ltd., London, UK) for 7 minutes. Fine grain-size is an 

important factor in reducing micro-absorption contrast between phases. 

Step-scan X-ray powder-diffraction data were collected over a range 3-700 2e with CuKcx, 

radiation on a standard Siemens (Bruker) D5000 Bragg-Brentano diffractometer equipped with a 

diffracted-beam graphite monochromator crystal, 2 mm (10) divergence and anti scatter slits, 0.6 

mm receiving slit and incident-beam Soller slit. The long fine-focus Cu X-ray tube was operated 

at 40 kV and 40 rnA, using a take-off angle of6. 

RESULTS AND DISCUSSION 

The X-ray diffractogram was analyzed using the Intemational Centre for Diffraction Database 

PDF-4 using Search-Match software by Siemens (Bruker). X-ray powder-diffraction data were 

refined with Rietveld Topas 2.1 (Bruker AXS). The results of quantitative phase analysis by 

Rietveld refinement are given in Table 1. These amounts represent the relative amounts of 

crystalline phases normalized to 100%. The Rietveld refinement plot is given in Figure 1. 
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pattern; solid grey line below - difference between observed and calculated intensities; vertical bars, positions of all Bragg reflections). Coloured 
lines are individual diffraction patterns of all phases. 



Whole Rock Analysis 

Parameter 

Si02 

AI20 J 

Fe203 

MgO 
CaO 
Na20 

K20 

Ti02 

P20 S 

MnO 

Cr:z03 

Units 

% 

% 

% 
% 

% 
% 

% 

% 

% 
% 
% 

V20 S % 

LOI % 
Sum % 

....-.... it .. U ,liP ....... ____ "', .... 

LiMS 10352JUN05 and 10232JUL05 

CombinedFlOtation i'aiis Test 
F19 
48.0 

13.3 

15.7 
7.10 
7.10 
1.63 

0.77 

0.85 

0.06 
0.18 
0.05 

0.04 
2.76 
97.5 . 

Lakefield Research 

.-.-, _ I " \ 

Shakespeare Property 
Ursa Major Minerals Corporation 

SGS Lakefield Reference No.; 11016-001 

~-- .... ".:;0 ..... .-_ - ---
Test F30 Ro Tails 

51.3 

13.8 

13.6 
7.49 
7.17 
1.62 

0.84 

0.77 

0.06 
0.18 
0.04 
0',04 

2.41 
99.4 

-~"" . .."..,.........--

/ 

Whole Rock 



Shakespeare Property 
Ursa Major Minerals Corporation 

SGS Lakefield Reference No.: 11016·001 

Modified ABA 

M_. --·-·-----·---'-----~-·C .... · -om-'bTn";d' Flotation Talls-.. · .... · .. .._. ,.-,-~ ........ --
Parameter Units Test F19 Test F30 Ro Tails 
Paste pH ------u-n-its-- ._-_._-- 9.45 9.26 

Fizz Rate 1 1 
Sample weight(g) 2.01 1.95 
HCI added mL 34.85 28.15 
HCI Normality 0.10 0.10 
NaOH Normality 0.10 0.10 
NaOH to pH=8.3 mL 26.95 22.80 
Final pH units 1.61 1.66 
NP t CaCOJ1000 t 
AP t CaCOJ1000 t 

Net NP t CaCOJ1 000 t 
NPfAP ratio 
S % 
S" % ... 

S04 % 
C(t) % 
C03 % 
Calculated C~ NP t CaCOJ1000 t 
Calculated COs NP/AP ratio 

19.7 

44.7 

-25.0 
'0.44 
1.81 
1.43 
<0.4 
0.09 
0.18 

2.99 

0.07 

13.7 

2.8 

10.9 

4.9 
0.16 
0.09 
< 0.4 
0.07 
0.17 

2.82 

1.0 ______________ ~ ______ ._a ___________________________ • ___ ~_4. ________________ ~ ___________________ __ 

LfMS 10353JUN05 and 102:33JUL05 

/ . 

Lakefield Research Mod ABA 



TCLP 1311 

Parameter Units MMER1 
Moisture % 
% solids % 
Sample welght(g) 
Ext. Fluid #1 or #2 
Ext. Volume mL 
Initial pH units 
Final pH units 
pH units 6.0 - 9.5 
Conductivity uSfcm 

Alkalinity mg/L as CaC03 

Acidity mgfL as CaCOl 

S04 mglL 
Hg mglL 
AI mgfL 
As mgfL 0,,50 
Ag mg/L 
Ba mglL 
Be mg/L 
B mgfL 
Bi mg/L 
Ca mg/l 
Cd mg/L 
Co mg/L 
Cr mgIL 
Cu mg/L 0.30 
Fe mg/L 
K mg/L 
U mgIL 
Mg mg/L 
Mn mglL 
Mo mg/L 
Ni mg/L 0.50 
Pb mg/L 0.20 
Sb mg/L 
Se mg/L 
Sn mg/L 
Sr mg/L 
Ti mg/L 
TI mg/L 
U mglL 
V mglL 
W mg/L 
Y mg/L 
Zn --'!!.~{~- 0.50 
LlMS 10354-JUN05 and 10235-JUL05 

. . 
Combined Flotation Tails Test F19 

12.0 
88.0 

100.0 
1 

1760.0 
5.05 
5.06 
5.07 
5180 
1600 

136 

14 
< 0.0001 

0.81 
0.082 

< 0.0001 
1.65 

<0.005 
0,42 

0.0006 
51.5 

0.0008 
0.109 
<0.02 
0.0018 

9.42 
39.3 

<0.005 
5.18 

0.476 
< 0.0003 

1.02 
0.03 

0.0015 
<0.005 
< 0.001 
0.0993 
< 0.003 
0.0006 
0.0032 
0.0014 

<0.0002 
0.0035 
0.719 

Lakefield Research 

~7 -L' 5 

Shakespeare Property 
Ursa Major Minerals Corporation 

SGS Lakefield Reference No.: 11016-001 

.. 
Test F30 Ro Tails 

12.6 
87.4 
100.0 

1 
1747.0 

5.00 
5.01 
4.96 
4290 

1011.38 

<2 

13 
< 0.1 
1.04 

10.56 
< 0.005 

1.82 
< 0.001 

0.54 
<0.05 
37.9 

< 0.005 
0.02 
0.05 

0.080 
6.97 
31.4 

< 0.005 
4.11 
0.539 
<0.02 
0.23 -< 0.02,' 

< 0.05 ' 
0.005 
< 0.1 

0.0491 
< 0.005 

<0.1 
<2 

<0.002 
<0.05 
0.002 
0.88 

TCLP 1311 



Combined FlotationTailings Test Fi9· Ageing Tests 

--Parameter ____ ._._ Units __ MMERt Day 0 oai1 Oa:t: 7 Day 14 

ShaJ<.espeate Property 
Ursa Major MIn ....... Co/ponIUon 

SGS Lakefield Refere~ No.: 11016.(l()1 

Day'1!._~~ _ 
LIMS 10293·JUN05 10319..JUN05 10423·JUN05 10546·JUN05 10194·JUL05 10191-AUG05 
Temperature UpOn Receipt ·C 22.2 22.0 21.6 13.4 27.1 23.9 
Tot.Suspended Solids mglL 3440 89 16 5 3 <2 
pH units 6.0-9.5 9.32 1.53 7.67 7.83 1.62 7.88 
Acidily mg/L as CaeOa <2 <2 <2 <2 <2 <2 

Alkafinily mglL as CaCOa 64 35 34 39" 52 52 
Conduclivily uS/em 232 241 247 290· 325 396 
TOLDissolved Solids mg/L 286 280 191 190' 243 266 
F mg/L 0.12 0.20 0.26 0.32 0.29 0.39 
CI mglL 18 11 17 18 17 17 
SO. mg/L 16 56 35 49 85 120 

~ asNmg/L <0.6 <0.06 <0.06 <0.06 <0.06 <0.06 

NOs asNmglL <0.5 0.11 <0.05 <0.05 <0.05 <0.05 

NHa+ NH. as N mg/L 0.1 < 0.1 0.2 0.2 <0.1 <0.1 

Thiosalts asS203mgIL 25 28 22 15 < 10 < 10 
Hg mg/L 0.0010 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 
Ag mg/L 0.0019 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 
AI mg/L 93.1 17.8 0.68 0.24 1.99 0.08 
As mglL O.pO 0.11 0.026 0.015 0.028 0.011 0.11 
Sa mg/L 0.519 0.086 0.022 0.027 0.053 0.040 
Se mg/L <0.005 <0.005 <0.005 < 0.005 <0.005 <O.OOS 
B mg/l 0.19 0.08 0.05 0.18 0.05 0.05 
Bi mg/L 0.0201 0.0022 <0.0003 <0.0003 < 0.0003 < 0.0003 
Ca mg/l 58.0 24.4 16.3 19.6 32.4 42.3 
Cd mglL 0.0009 < 0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 
Co mgll 0.132 0.0133 0.0006 0.0006 0.0032 0.0013 
Cr mg/L 0.441 0.052 0.002 0.002 0.010 <: 0.001 
Cu mglL 0.30 0.541 0.046 0.0009 0.0014 0.0065 < 0.0008 
Fe mg/L 140 19.3 0.44 0.14 2.20 <0.02 
K mglL 31.9 19.0 18.0 16.8 21.1 24.5 
U mg/L 0.006 < 0.005 <0.005 <0.005 <0.005 < 0.005 
Mg mglL 50.4 12.9 1.70 2.21 5.30 4.68 
Mn mglL 1.40 0.165 0.0064 0.0031 0.0437 0.0042 
Mo mglL 0.0102 0.0143 0.0140 0.0180 0.0193 0.0224 
Ni mg/L 0.50 1.60 0.190 0.006 0.008 0.040 0.006 
Pb mg/L 0.20 0.106 0.0145 0.0005 0.0007 0.0018 < 0.0002 
Sb mg/L 0.0016 0.0034 0.0042 0.0055 0.0049 0.0041 
Se mg/L < 0.005 <0.005 <0.005 <0.005 <O.OOS <0.005 
Sn mg/L 0.007 0.004 0.004 0.001 0.001 0.007 
Sr mg/L 0.237 0.0934 0.0590 0.0656 0.0963 0.124 
Ti mg/L 5.57 0.583 0.010 0.004 0.081 <9·003 
TI mgiL 0.0005 < 0.0002 <0.0002 <0.0002 <0.0002 ;<'0.0002 
U mg/L 0.0069 0.0010 0.0002 0.0004 0.0006 0.0014 
V mglL 0.325 0.0442 0.0036 0.0023 0.0101 0.0037 
W mgll 0.0012 0.0028 0.0028 0.0030 0.0018 0.0033 
Y mg/L 0.019 0.004 < 0.001 < 0.001 <: 0.001 < 0.001 
Zn '!!WL 0.50 0.163 0.021 0.001 < 0.001 0.007 <0.001--
"ResultS 01 rea$say LIMS 1011iOAUG05 
··-Re4IUIls of reanay UMS 101 IiOAUG05 petI(ling 

Lakefield Research Ageing Tesls F19 
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Combined Flotation Tailings Test F19 
Dissolved Metat Concentrations In Humidity Cef/ Leachate 

Parameter Units MMER" 
0 1 2 3 " Date Juoe24105 July 1/05 July 8/05 July 15/05 July 22105 

Week 
5 6 7 

July 29/05 Aug 5105 Aug 12105 
8 

Shakespeare Property 
Ur3a Major MinefillS Incorporated 

SGS Lakefield Ref. No. 11016·001 

9 10 
Au9 1710S Aug 26/05 Sept 2105 

LlMS# 10362JUN05 10459JUN05 10002JUL05 10124JUL05 10255JUL05 10346JULOS 10012AUG0510114AUG0510252AUG0510378AUG0510007SEPOS 
Hum Cell Leachate Vol mLs 503 918 929 866 889 813 961 940 937 916 909 
pH units 6.0-9.5 8.03 7.40 7.24 6.97 6.80 6.95 6.93 6.71 6.99 6.73 
Acidity mg/L as CaCO, <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
Alkalinity mg/l as CaCO, 14 9 7 6 5 5 5 5 4 3 
Conductivity uS/em 55 81 90 f!ll 114 137 147 137 134 138 
SO. mg/l 6.5 22 29 28 4q, 51 55 52 57 55 65 
Mg IIg/L <0.1 < 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ag mg/l < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
AI mg/l 0.32 0.04 0,03 0.05 0.02 0.02 <0.01 
As mg/L 0.50 0.021 0.020 0.018 0.020 0.012 0.014 0.002 
Sa mgll. 0.010 0.014 0.012 0.013 0.011 0.011 0.007 
Se mg/L <0.005 < 0.005 <0.005 <0.005 <0.005 <0.005 < 0.005 
6 mg/l <0.01 <0.01 < 0.01 <0.01 < 0.01 < 0.01 <0.01 
81 mg/l < 0.0003 <0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 <0.0003 
Ca mg/L 7.07 8.13 9.44 9.71 14.6 17.5 16.9 
Cd mg/l 0.0002 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 
Co mg/L < 0.0003 0.0005 0.0006 0.0004 0.0003 0.0006 0.0006 
Cr mglL <0.001 <0.001 < 0.001 < 0.001 <0.001 0.020 <0.001 
Cu mg/L 0.30 0.0008 <0.0008 <: 0.0008 <0.0008 <0.0008 <0.0008 < 0.0008 
Fe mglL 0.06 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 
K mg/l 3.19 3.98 4.18 3.23 4,3S 3.91 2.95 
\.i mglL < 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Mg mglL 0.497 1.32 1.58 1.70 2.08 2.24 2.23 
Mn mg/l 0.0008 0.0026 0.0027 0.0030 0.0025 0.0035 0.0048 
Mo mgll. 0.0011 0.0029 0.0030 0.0034 0.0030 0.0024 0.0016 
Ni mgIL 0.50 0.002 0.003 0.003 0.002 0.001 0.002 0.003 
Pb mg/L 0.20 0.0052 0.0013 0.0005 <0.0002 < 0.0002 <0.0002 <0.0002 
Sb mglL 0.0007 0.0011 0.0010 0.0007 0.0013 0.0007 0.0006 
Se mglL <0.005 < 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Sn mgIL 0.051 0.026 0.011 0.005 0.004 0.002 < 0.001 
Sr mgIL 0.0133 0.0207 0.0236 0.0215 0.0289 0,0314 0.0249 
Ti mglL < 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 < 0.003 
TI mglL <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 < 0.0002 
U mglL <0.0002 <0.0002 < 0.0002 <0.0002 <0.0002 < 0.0002 <0.0002 
v mglL 0.0011 <0.0009 <0.0009 < 0.0009 f < 0.0009 < 0.0009 <0.0009 
W mg/L 

'. 
"'fO.0002 <0.0002 <0.0002 < 0.0002 <0.0002 <0.0002 <0.0002 

y mglL ~0.001 <0.001 0( 0.001 0( 0.001 <0.0001 <0.001 <0.001 
Zn mglL 0.50 0.001 0.001 0.002 0( 0.001 < 0.001 0.002 0.002 
Week #0 Signililts the inilial fIooditlg of lhi! humidity celi iniIJ91ing the 20 week test penw. 

-. NOI aflDlysed. 

'''AnalylieSl results not available due 10 sample contamination. 
This repor1 refillS 10 the sample$ll3'received. SGS Lakefield ResearGh is not responsible for any use or lhis data beyond thi! result of Ihi$ test method. 
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Humidity Cell Test Report (ASTM 05744-96) 
Sample 1.0.: Combined Flotation Tailings Test F19 

Conductivity. Sulphate and pH vs. Time 

- ..... -
--............... . .... .- . -.. -... -' .... -.- . -. ..... ' . . 

--0-Conductivity fJmhoslcm . . 
' , 

----.-Sulphate, 504 Ind. Assay mglL • 
• - •• 'pH 

I'"L .f"\ 
~ ~ - '-F ...., -v-,... 

~ 

'" 
. 

0"--"-' - - - .... -- --.-

0 5 10 15 
Time (weeks) 

••• 
!I' 

• 1 

, 
, , 

~ 

-
20 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016-001 
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This report refers to the samples as-received. SGS Lakefield Research Is not responsible for any use of this data beyond the result of this test method. 



ThiS report refers to the samples as-reoeived. SGS Lakefield Research is not responsible for any use of this dala beyond the result of this lesl method. 
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Test F30 Rougher Tailings 
Di$$olved Metal Concentration!> 

Parameter Units 

Dale 
LlMS# 
HumCell Leachate Vol mLs 
pH units 
Acidity mg/LasCaC03 

Alkalinity mgIL as Caco~ 

Conductivity uS/em 

SO" mg/L 
Hg J.lg/L 
Ag mgJL 
AI mgIL 
As mgIL 
Ba mgJL 
Be mg/L 
B mgIL 
Bi mglL 
ea mg/L 
Cd mg/L 
Co mg/L 
Cr mglL 
Cu mgIL 
Fe mgIL 
K mgIL 
Li mg/L 
Mg mglL 
Mn mg/L 
Mo mg/L 
Ni mglL 
Pb mglL 
Sb mglL 
Se mglL 
Sn mg/L 
Sr mg/L 
Ti mg/L 
TI mglL 
U mg/L 
V 

" 
mg/L 

W 
, 

mglL 
y mg/L 
Zn ml!{L 

- Not snalysed. 

MMER* 

6.0-9.5 

0.50 

o.so 

0.50 
0.20 

0.50 

Week 
11 12 13 14 15 

Oct 14105 Oct 21105 Ocl28105 Nov 4105 Nov 11/05 
101820CT05102920CT05 10456OCT051 0009NOV0510096NOV05 

938 896 954 961 930 
7.11 7.06 7.14 7.33 7.17 
<2 <2 <2 <2 <2 

6 3 6 9 7 
22 12 21 29 22 
2.4 1.t 2.5 4.2 2.6 

<0.1 
<0.0001 

0.03 
0.003 
0.005 

<0.005 
<0.01 

<0.0003 
2.23 

.: 0.0001 
< 0.0003 
<0.001 

<0.0008 
<0.02 
1.38 

< 0.005 
0.404 

0.0013 
0.0004 
< 0.001 

<0.0002 
<0.0004 
<0.005 
0.002 
0.0048 
<0.003 

<0.0002 
<0.0002 
<0.0009 
<0.0002 
<0.001 
< 0.001 

This report refers to Ille samples 8s.,.eceived. SGS lakefield Res8arch Is nOl1e$ponsibJe tor any uee 01 this dala beyond \he nlSull of thl$ test me\hod. 

Shakespeare Properly 
lJIsa Major Minerals It\co(poraled 

SG$I.lII\ef1eld ReI. No. 11016-001 
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Humidity Cell Test Report (ASTM 05744-96) 
Sample 1.0.: Test F30 Rougher Tailings 

Cumulative Depletion vs. Time 
" 

Shakespeare Property 
Ursa Major Minerals Incorporated 

SGS Lakefield Ref. No. 11016·001 

4~----------------------------------------------------------------------------~ 

c: 

~ 
0. 
c32 
Q) 

~ ro 
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5 10 

Time (weeks) 

-o-s= Calc. Cum. Depletion 
__ NP Calc. Cum. Depletion 

-&- C03 NP Calc. Cum. Depletion 

15 20 

This report refers to the samples as-received. SGS Lakefield Research is not responsible for any use of this data beyond the result of this test method. 
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SGS Lakefield Resean::h Limited 
P.O. Box 4300 -185 Concession 51. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705·652-6441 

Environmental Services 
Attn : Linda Elliott marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Tuesday, June 28, 2005 

Date Ree.: 24 June 2005 
LR Report: CA10362...JUN05 
Reference: Shakespeare wk#O 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 

A~proval Date Approval Time Flotation Tails 
Test Fi9 Wk # 0 

Sample Date & Time 21-Jun-05 

Hum Cell Leachate Vorume [mLs] 503 

pH [no unit] 24-Jun-05 13:15 8.03 

Acidity [mg/L as CaC03] 27-Jun-05 10:40 <2 

Alkalinity [mglL as CaC03] 24-Jun-05 13:15 14 

Conductivity [uSlcm] 24-Jun-05 13:15 55 

Sulphate {mglLJ 24-Jun-OS 08:05 6.5 
Mercury (ug/LJ 28-Jun-05 07:38 <0.1 

Silver [mg/L] 27-Jun-05 10:11 < 0.0001 

Aluminum [mg/ll 24·Jun·OS 10:29 0.32 

Arsenic [mglL] 27-Jun-05 09:28 0.021 

Barium [mg/L] 27-Jun-05 10:11 0.010 

Beryllium [mg/Lj 27-Jun-05 10:11 <0.005 

Boron [mgll) 24-Jun·05 10:29 <0.01 

Bismuth (mglL] 27-Jun-05 10:11 < 0.0003 

Calcium [mglL] 24-Jun-OS 10:29 7.07 

Cadmium [mglL] 27-Jun-QS 10:11 0.0002 

Cobalt [mglL] 27-Jun-05 10:12 <0.0003 , , 
Chromium [mg/LJ 27-Jun-05 10:12 <: 0.001 

Copper [mglL] 27-Jun-05 10:12 0.0008 

Iron [mglLJ 24-Jun-05 10:29 0.06 

Potassium ImglLJ 24·Jun-05 10:29 3.19 

lithium [mglLj 24-Jun-Q5 10:29 <: 0.005 

Magnesium [mglLJ 24-Jun-05 10:29 0.497 

Manganese [mg/L] 27-Jun-05 10:12 0.0008 

Molydenum {mglL] 27-Jun-05 10:12 0.0011 
Nickel [mg/L] 27-Jun-05 10:12 0.002 

Lead [mg/LJ 27-Jun-05 10:12 0.0052 
Antimony [mg/L) 27-Jun-OS 10:12 0.0007 

Selenium [mg/L] 27-Jun-05 09:28 <0.005 

Page 1 of 2. 
Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this .nalytical report In full or in part is prohibited without prior written approval. 



sas Lakefield Research Limited 
P.O. Box 4300 ·185 Concession SI. 
Lakefield - Onlano - KOL 2HO 
Phone: 705·652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Linda Eliott marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Monday, July 11, 2005 

Date Rec.: 01 July 2005 
LR Report: CA 1 0459-JUN05 
Reference: Shakespeare wk#1 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined Flotalon 
Approval Approval Tails Test Fi9 WK 

Date Time #1 

Sample Date & Time,. 28-Jun-05 
Hum Cell Leachate Volume [mts] 05-Jut-05 15:56 918 

pH [no unit] 05-Jul-QS 14:46 7.40 

Acidity [mg/L as CaC03] 05-Jul-QS 14:46 <2 

Alkalinity [mglL as CaCOl] 05-Jul-QS 14:46 9 

Conductivity [uS/em) 05-Jut-Q5 14:48 61 

Sulphate [mglL] 04-Jul-Q5 14:33 22 

Mercury [ug'L] 05-Jul-Q5 07:12 <0.1 

Silver [mgtL] 11-Jul-Q5 11:28 < 0.0001 

Aluminum rmgILl 05-Jul-Q5 15:34 0.04 

Arsenic [mg/L] 04-Jul-05 09:38 0.020 

Barium [mg/l] 11-Jul-QS 11:28 0.014 

Beryllium {mglLl 11-Jul-QS 11:28 <0.005 

Boron [mglL] 05-Jul-05 15:34 < 0.01 

Bismuth [mgll] 11-Jul-05 11:26 < 0.0003 

Calcium [mg/L] OS-Jul-Q5 15:34 8.13 

Cadmium [mglL] 11-Jul-05 11:26 0.0001 

Cobalt (mglL) 11-Jul-QS 11:28 0.0005 

Chromium [mgtLJ 11-Jul-OS 11:28 < 0.001 

Copper [mgfl] 11..Jul-OS 11:28 < 0.0008 

Iron [mg/l] 05-Jul-OS 15:34 <0.02 

Potassium [mgfL] OS-Jul-05 15:34 3.98 

lithium (mgfLJ 05-Jul-05 15:34 <0.005 

Magnesium [mgll] 05-Jut-05 15:34 1.32 

Manganese [mg/l] l1-Jul-05 11:29 0.0026 

Molydenum [mg/L) 11-Jul-05 11:29 0.0029 

Nickel [mgtL] 11-Jul-05 11:29 0.003 

Lead [mg/L] 11-Jul-05 11:29 0.0013 

Page 1 of 2 
Data reported represent. the sample submitted to SGS Lakefield Research. Reproduction of this analytical report in rull or in part is llfohiblted without prior written approval. 



SGS Lakefield Research limited 
P.O. 60)('4300 ·185 Concession 51. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652{l441 

Environmental Services 
Attn : Linda Elliott marilyn.kelly@sgs,com 

Project: CALR·11016-001 

Thursday, July 14,2005 

Date Ree.: 08 July 2005 
LR Report: CA10002-JUL05 
Reference: Shakespeare wk#2 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 
Approval Approval Flotation Tails 

Date Time Test F19 Wk# 2 

Sample Date & Time'> OS-July-05 
Hum Cell Leachate Volume [mLs] 929 
pH [no unit] 11..Jul-05 12:36 7.24 

Acidity [mg/L as CaC03] 11-Jul-05 12:36 <2 

Alkalinity [mg/L as CaC03] 11-Jul-OS 12:36 7 
Conductivity [uS/em] 11-Jul-OS 12:36 90 
Sulphate (mg/LJ 11-Jul·OS 09:50 29 
Mercury [ug/L] 11-Jul-OS 09:03 < 0.1 

Silver [mgIl] 13-Jul-05 19:18 < 0.0001 

Aluminum [mgIL] 14-Jul-OS 12:28 0,03 

Arsenic [mg/Ll 13-Jul-OS 03:24 0.018 

Barium [mg/L] 13-Jul-OS 19:18 0.012 

Beryllium [mglL) 13-Jul-05 19:18 <0.005 

Boron [mg/L] 14·Jul-05 12:28 <0.01 

Bismuth [mglLl 13-Jul-05 19:18 <Q.0003 

Calcium [mg/L) 14-Jul-05 12:28 9.44 

Cadmium [mg/L) i3-Jul-OS 19:18 < 0.0001 

Cobalt [mg/LJ 13-Jul-05 19:18 0.0006 

Chromium [mg/LJ 13..Jul·05 19:18 <: 0.001 

Copper [mg/L] 13-Jul-OS 19:18 <0,0008 

Iron [mglLJ 14-Jul-Q5 12:28 <0.02 

Potassium [mg/L] 14-Jul-05 12:28 4,18 

Lithium [mg/lJ 14-Jul-05 12:28 <0.005 

Magnesium [mglL] 14-Jul-05 12:28 1.58 
Manganese [mg/LJ 13-Jul·05 19:18 0.0027 

Molydenum (mg/L] 13-Jul-05 19:18 0.0030 

Nickel [mg/l] 13-Jul-05 19:18 0.003 

Lead [mg/L] 13·Jul·05 19:18 0.0005 

Page 1 of 2 
Data reported represents the Sample submltted to SGS lakefIeld Research, Reproductlon of this analy~cal report In full or In part Is prolllblted without prior written approval. 
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SGS Lakefield Research Limited 
P.O. Sox 4300 -185 Concession SI. 
Lakefield· Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Linda Elliot 

CERTIFICATE OF 

July 27, 2005 

Date Rec.: 15 July 2005 
LR. Ref. : CA10124-JUL05 
Project: CALR-11016-001 

Copy to : Final # 1 

ANALYSIS 

Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 

Approval Date Approval Time Flotation Tails 
Test F19 Wk# 3 

Sample Date & TIme 12-Jul-05 

HumCeIl Leachate Vol [mLs) 18-Jul-05 12:19 866 
pH [units] 20-Jul-05 08:59 6.97 

Acidity [mgIL as CaC03) 2()"Jul·05 08:59 <2 

Alkalinity (mglL as CaC03] 20-Jul-05 08:59 6 
Conductivity [uS/em] 20-Jul-05 08:59 87 
S04 [mg/L] 18-Jul-05 12:33 28 
Hg [fJg/L] 20-Jul-05 13:47 < 0.1 

Ag [mgfLJ 22-Jul-05 09:16 < 0.0001 

AI [mg/L] 19-Jul-05 11:24 0.05 

As [mg/L] 18-Ju1-05 09:02 0.020 

Ba [mg/L] 22-Jul-05 09:16 0.013 

Be [mg/L] 22-Jul-05 09:16 < 0.005 
I 

B [mg/L] 19-Jul·05 11:24 < 0.01 

Bi {mg/L] 22-Jul-05 09:16 < 0.0003 

Ca [mg/L] i9-Jul-05 11:24 9.71 

Cd (mg/L] 22-Jul-05 09:16 < 0.0001 

Co [mg/L] 22-Jul-05 09:16 0.0004 

Cr [mg/L] 22-Jul-05 09:16 < 0.001 

Cu Img/l] 22-Jul-05 09:16 < 0.0008 

Fe [mg/L] 19-Jul-05 11 :24 < 0.02 

K [mg/L] 19-Jul-05 11 :24 3.23 
Li [mgfLJ 19-Jul-05 11:24 <: 0.005 

Mg [mg/L] 19-Jul-05 11:24 1.70 

Page:! of 2 
Data reporte~ represents the sample submitted to SGS lakefield ResearCh. Reprodua:ion of ttl;s analytical repOrt in full or In part Is prohibited without prior written approval. 
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SGS lakefield Research limited 
P.O. Box 4300 - 185 Concession SL 
Lakelleld • Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Linda Eliiott marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Thursday, August 04,2005 

Date Rec.: 22 July 2005 
LR Report: CA10255.JUL05 
Reference: Shakespeare wk#4 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 
Approval Approval Flotation Tails Test 

Date Time F19Wk#4 

Sample Date & Time ... 19-Ju!-05 
Hum Cell Leachate Volume {mLs] 29-Jul-05 13:22 889 

pH [no unit} 26-Jul-05 15:52 6.60 

Acidity [mgIL as CaCOS] 26-Jul-05 15:52 <2 

Alkalinity [mg/L as CaCOS] 26.Jul-05 15:52 5 

Conductivity (uS/em] 26-Jul-05 15:52 114 

Sulphate [mglL) 25-Jul-05 11:36 45 
Mercury [ug/Lj 26.Jul-05 13:46 <0.1 

Silver {mg/L] 02-Aug-05 09:03 < 0.0001 

Aluminum [mglL] 26-Jul·05 10:25 0.02 

Arsenic [mg/L] 27-Jul-05 11:17 0.012 

Barium [mgIL] 02--Aug·05 09:03 0.011 

Beryllium [mglL1 02-Aug-05 09:03 <0.005 

Boron [mgfL] 26-Jul·05 10:25 < 0.01 

Bismuth [mg/LJ 02-Aug-05 09:03 < 0.0003 

Calcium [mg/L] 26-Jul-05 10:25 14.6 . 
Cadmium [mg/LJ 02-Aug-05 09:03 < 0.0001 

I 

Cobalt [mglL] 02--Aug-05 09:03 0.0003 

Chromium [mg/L} 02-Aug-OS 09:03 < 0.001 

Copper [mg/L1 02-Aug-05 09:03 < 0.0008 

Iron [mglL] 26-Jul-05 10:26 <0.02 
Potassium [mg/l] 26-Jul-05 10:26 4.36 

lithium (mg/L] 26.Jul-05 10:26 < 0.005 

Magnesium [mg/L1 26-Jul-OS 10:26 2.08 

Manganese ImglL] 02-Aug-05 09:03 0.0025 

Molydenum {mglL] 02-Aug-OS 09:03 0.0030 

Nickel [mglL] 02-Aug-05 09:03 0.001 

Lead [mglLj 02-Aug-05 09:03 < 0.0002 

Page 1 of 2 
Data reported represents the sample submitted to SGS lJIkefield Research. ReproductiOn of this analytical repOrt in full or in part Is prohibited without priQr written approval. 



SGS lakefield Research limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 705·652-6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR·11016-001 

Monday, August 29, 2005 

Date Rae.: 29 July 2005 
lR Report: CA10346-JUl05 
Reference: Shakespeare wk#5 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 
Approval Approval Flotation 

Date Time Talis Test 
F19WK#5 

Sample Date & TIme 26-Jul..IJ5 

Hum Cell Leachate Volume [mLs] 03-Aug..IJ5 09:00 873 

pH (no unit] 29-Aug-05 12:58 6.95 

Acidity [mg/L as CaC03] 29-Aug-05 12:58 <2 

Alkalinity [mg/L as CaC03] 29-Aug-05 12:58 5 
Conductivity [uS/em] 29-Aug..IJ5 12:58 137 
Sulphate [mg/Ll 08-Aug-05 08:01 51 
Mercury [ugJL] 03-Aug..IJ5 14:16 <0.1 

Silver (mglLj 03-Aug-05 14:10 < 0.0001 

Aluminum [mg/L] 03-Aug..IJ5 11:23 0.02 
Arsenic [mg/LJ 09-Aug-05 09:51 0.014 

Barium [mg/L) 03-Aug-OS 14:10 0.011 
Beryllium [mgll] 03-Aug-05 14:10 < 0.005 
Boron [mglL) 03-Aug-05 11:23 <0.01 

Bismuth [mglL] 03-Aug..IJ5 14:10 < 0,0003 

Calcium [mg/LJ OS-Aug.-OS 11:23 17,5 

cadmium [mg/L] 03-Aug-05 14:10 < 0.0001 I 
, 

Cobalt (mglL] 03-Aug..IJ5 14:10 0.0006 

Chromium [mglLl 03-Aug..IJS 14:10 0.020 
Copper [mglL] 03-Aug-05 14:10 <0.0008 
Iron [mglLj 03-Aug-05 11:23 0.03 

Potassium [mg/L] 03-Aug..IJ5 11:23 3:91 

lithium [mglL) 03-Aug-05 11:23 '" 0.005 
Magnesium [mglL) 03-Aug-05 11:23 2.24 

Manganese [mglL] 03-Aug-05 14:10 0.0035 
Molydenum [mg/LJ 03·Aug-05 14:10 0.0024 

Nickel [mglLJ 03-Aug-OS 14:10 0.002 

Lead [mg/LJ 03-Aug-OS 14:10 <0.0002 

Antimony [mg/L] 03·Aug-05 14:11 0.0007 

Page 1 of 2 
Data reported represents the sample submitted to SGS lakefield Research. ReproduCtion or this 8"alytic;.1 repOrt In rull or in part Is prohibited without prior written appro".1. 

F2 -G l 



SGS Lakefield Research limited 
P.O, Box4JOO -165 Concession St. 
Lakefield· Ontario· KOL 2HO 
Phone: 705-652·2038 FAX: 705·652·6441 

Environmental Services 
Attn: Jenn LaBelle marilyn,kelly@sgs.com 

ProJect: CALR-11 016-001 

Monday, August 15,2005 

Date Ree.: 05 August 2005 
LR Report: CA10012-AUG05 
Reference: Shakespeare wk#6 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

,. 
Sample Date & Time 

Hum Cell leachate Volume [mls] 

pH [no unit} 

Acidity [mglL as CaC03] 

Alkalinity (mg/L as CaC03] 

Conductivity [uS/eml 

Sulphate (mglL] 

3: 
Analysis 
Approval 

Date 

05-Aug-05 

12-Aug-05 
12-Aug-05 

12-Aug-05 

15-Aug-05 

09-Aug-05 

4: 
Analysis 
Approval 

TIme 

15:32 

13:10 

13:10 

13:10 

10:11 

13:15 

5: 
Combined 

FLotation Tails 
Test F19 Wk # S 

02-Aug-05 

961 
6.93 

<2 

5 
147 

55 

Brian GraharlIEiSC. 
Project Coordinator 
Environmental Services, Analytical 

Page 1 of 1 

/ 

Data reponed represents the sample submitted to SGS lakefleld Res.arch. Reproductloo Of tl1is analytical report In full or in part t$ prohibited without prior written approval. 
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SGS lakefield Research limited 
p.o. Box 4300 -185 Concession St. 
lakefield - Ontario - KOt 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11 0 16-00 1 

Tuesday, August 23, 2005 

Date Ree.: 17 August 2005 
LR Report: CM0252-AUG05 
Reference: Shakespeare wk#8 

Copy: #1 

ANALYSIS 
Final Report 

AnalysIs 3: 
AnaJysls 
Approval 

Date 

Sample Oate & Time .... 

Hum Cell Leachate Volume [mLs] 19-Aug..Q5 

pH (no unit] 19-Aug-05 

Acidity (mgtL as CaGOS] 19-Aug-05 

Alkalinity [mgtL as CaC03] 19-Aug-OS 

Conductivity [uS/em] 19-Aug-05 

Sulphate [mg/L] 18-Aug-05 

Page 1 of 1 

4: 5; 
Analysis Combined 
Approval Flotation Tails Test 

Time F19WK#8 

16-Aug-05 

08:53 937 

09:00 6.99 

09:00 <2 

09:00 4 

09:00 134 

15:15 57 

Brian Grahatld3.SC. 
Project Coordinator / 
Environmental Services, Analyticai , 

Data reported represents the sample submitted to SGS Lakefield Research. Reproduction 01 this analytical report In full or In part is prohibited without prior written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession Sl 
Lakefield - Ontario - KOL 2HO 
Phone; 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.keUy@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Tuesday, September 13, 2005 

Date Rac.: 02 September 2005 
LR Report: CA10007·SEP05 
Reference: Shakespeare wk#1 0 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4; 5: 
AnalysIs Analysis Combined Flotation 
Approval Approval Talis Test Fi9 Wk # 

Date Time 10 

Sample Date & Time '" 30-Aug-05 

Hum Cell Leachate Volume (mLs] 02-Sep-05 09:25 909 

pH [no unit] oe-Sep-OS 13:14 3.57 

Acidity [mg/L as CaC03] 09-Sep-05 08:39 11S 

Alkalinity [mg/L as CaC03] CJ8..Sep-05 13:14 <2 

Conductivity [uS/em] CJ8..Sep..Q5 13:14 1200 

Sulphate [mg/l] 02-Sep-05 12:02 65 

Mercury [ug/L] 02-Sep..Q5 14:04 <0.1 

Silver [mglL] 08-Sep-OS 11:42 < 0.0001 

Aluminum [mglL] OS-Sap-OS 09:02 <0.01 

Arsenic [mg/L] 13-Sep-05 10:00 0.002 

Barium [mg/LJ 08-Sep-05 11:42 0.007 

Beryllium [mgILJ Oe-Sep-05 11:42 <0.005 

Boron ImgfL] 08-Sep-OS 09:02 <0.01 

Bismuth [mglL] oe-Sep-05 11:42 <: 0.0003 

Calcium [mg/LJ Oe-Sep..Q5 09:02 16.9 

Cadmium (mglL] 08-Sep-OS 11:42 < 0.0001 f 
, 

Cobalt [mg/L] OB-Sep-05 11:42 0.0006 

Chromium [mg/L] OS-Sep..QS 11:42 <: 0.001 

Copper [mg/L] DB-Sap-OS 11:42 < 0.0008 

Iron [mgfL] OS-Sep-OS 09:02 < 0.02 

Potassium [mg/L) OB-Sep-05 09:02 2.95 

Lithium [mg/L] OB-Sep-OS 09:02 <: 0.005 

Magnesium [mgIL) OB-Sep-05 09:02 2.23 

Manganese [mglLl OB-Sep-OS 11:42 0.0048 

Molydenum [mg!l.] Oe-Sep-OS 11:42 0.0016 

Nickel [mg/L] OB-Sap-05 11:42 0.003 

lead (mgll.] 08-Sep-05 11:42 <: 0.0002 

Page 1 of 2 
Oata reported represents the sample submitted to SCiS Lakefield Research. Reproduction of this analytical report In fun or in part is prohibited without prior written approval. 



SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652·2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Thursday, September 15, 2005 

Date Ree.: 09 September 2005 
LR Report: CA12081-SEP05 
Reference: Shakespeare wk#11 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time ,. 

Hum Cell Leachate Volume [mLs] 

pH [no unit] 

Acidity [mglL as CaC03] 

Alkalinity [mglL as CaC03) 

Conductivity [uS/em] 

Sulphate [mg/L] 

3: 
Analysis 
Approval 

Date 

12-Sep-05 

13-Sep-05 

13-Sep-05 

13-5ep-05 

13-Sep-05 

13-Sep-OS 

Page 1 of 1 

4: 5: 
Analysis Combined 
Approval Flotation Talis Test 

Time Fi9 WK#11 

06-Sep-OS 
10:46 948 

15:24 6.82 

15:24 <2 

1S:24 4 

15:24 151 

15:35 64 

Brian GrahatIJB.SC. 
Project Coordinator / 
Environmental Services, Analytical, 

Oata reported represents the sample submitteo to SGS lakefield ResearCh. Reproductlon of this analytical report in full or in part I. prohibited without prior written approval. 



SGS lakefield Research limited 
P.O. 60)(4300 -185 Concession Sl 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652·2038 fAX: 705-652-6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Wednesday, September 28,2005 

Date Rec.: 23 September 2005 
LR Report: CA10274·SEP05 
Reference: Shakespeare wk#13 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time '-
Hum Cell Leachate Volume [mLs] 

pH [no unit] 

Acidity [mg/L as CaC03] 
Alkalinity [mglL as CaCOS) 

Conductivity [uS/em) 

Sulphate (mg/l) 

3: 
Analysis 
Approval 

Date 

26-Sep-05 

28-Sep-05 

28-Sep-05 

28-Sap-OS 

28·Sep-05 

26-Sep-05 

Page 1 of 1 

4: 5: 
Analysis Combined Fottatlon 
Approval Talis TestF19 WK ## 

Time 13 

20-Sep-05 
10:53 913 

09:36 6.75 

09:36 <2 

09:36 8 

09:36 142 

12.:17 61 

Brian GrahaflIB.SC. 
Project Coordinator / 
Environmental Services, Analytical, 

Data reported represents the sampl. submitted to SGS lakefieid ReSearch. ReproductiOn of this analytical report in full or in part is prohibited Without prior written approval. 



SGS Lakefield Research Limited 
P.O. Box 4300 - 185 ConcesSion Sl 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652·2038 FAX: 705-652-5441 

Analysis 

Antimony [mg/L] 

Selenium [mg/L] 

Tin [mgIL] 

Strontium [mg/L] 

Titanium [mglL] 

Thallium [mg/L] 

Uranium [mglL] 

Vanadium [mg/L1 
Tungsten [mg/L] 

Yttrium [mg/Lj 
Z;nc[mg/lj 

3: 
Analysis 
Approval 

Date 

05-Oct-OS 

OS-Oct-OS 

OS-Oct-OS 

05-0ct-05 

OS-Oct-OS 

05-0ct-05 

05-0ct-oS 

05-0ct-OS 

OS-Oct-05 

05-0ct-05 

05-0ct-OS 

Page 2 of 2 

Project: CALR*11016-001 

LRReport: CA1D48S-SEP05 

4: 5: 
Analysis Combined Flotation 
Approval Tails Test F19 Wk# 

TIme 14 

12:00 0.0005 

12:00 <0.005 

12:00 < 0.001 

12:00 0.0287 

12:00 <0.003 

12:00 <0.0002 

12:00 <0.0002 

12:00 <0.0009 

12:00 < 0.0002 

08:52 <0.001 

12:00 0.002 

Brian Grahaill B.Sc. 
Project Coordinator 
Environmental Services, Analytical 

Oata reported represents the .ample submitted to SGS Lakefield Research. Reproduction or this analytical report in full or in part is prohibited without prior written approval. 

F2 -103 



.G .. 
SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Coocession Sl 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652·6441 

Analysis 

Antlmony [mglL) 

Selenium (mgIL] 

Tin [mgIL) 

Strontium [mgIL] 

Titanium [mglLJ 

Thallium [mgIL} 

Uranium [mglL] 

Vanadium [mglL] 

Tungsten [mg/L] 

yttrium [mglL] 

Zinc [mg/L] 

3: 
Analysis 
Approval 

Date 

13·0ct·05 

13-Oct·05 

13-00t-05 

13-0ct-05 

13-0ct-OS 

13·0ct-05 

13-0ct-OS 

13-0ct-05 

13-0ct-OS 

11-00t-05 

13-0ct-05 

Page 2 of 2 

Project: CALR-11016-001 

LRReport : CA10031-0CT05 

4: 5: 
Analysis Combined Flotation 
Approval Tails Test F19 Wk,. 

Time 15 

07:33 0.0004 

07:33 < 0.005 

07:33 < 0.001 

07:33 0.0306 

07:33 < 0.003 

07:33 <0.0002 

07:33 < 0.0002 

07:33 <0.0009 

07:33 <0.0002 

14:03 < 0.001 

07:33 0.004 

Brian GrahallI B.Sc. 
Project Coordinator 
Environmental Services, Analytical 

Oata reparted represents til" "ample submitted to SGS Ulk.efleld Research. Reproduction of this analytical report In (vII or In part Is prOhibited without prior \'Ititten appro"al. 



SGS 
SGS lakefield Research Umited 
P.O. Box 4300 ·185 Concession St. 
Lakefield - Ontario· KOL 2HO 
Phone: 7054l52·2038 FAX: 705-652·6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR-11 016-001 

Thursday, October 27,2005 

Date Rec.: 21 October 2005 
LR Report: CA10295-0CT05 
Reference: Week #17 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time ". 

Hum Cell Leachate Volume [mLs} 

pH [no unit] 

Acidity [mglL as CaC03] 

Alkalinity [mg/L as CaC03] 

Conductivity [uS/em) 

Sulphate [mg/L] 

3: 
Analysis 

. Approval 
Date 

24-Oct-05 

24-0ct-05 

24-0ct-05 

24-0ct-05 

21-0ct-05 

Page 1 of 1 

4: 
Analysis 
Approval 

Time 

09:05 

09:05 

09;05 

09:23 

11:51 

5: 
Combined Flotation 
Talis Test Fi9 Wk# 

17 

1S-0ct-05 
913 

5.06 
<2 

2 

108 

43 

Brian GrahafJJB.SC. 
Project Coordinator / 
Environmental Services, Analytical " 

Data rllPorted represents the sample submitted to SGS lakefield Research. Reproduction of this .naiytical report 10 full or in "art Is prohibited without prior written approval. 



SGS 
SGS lakefield Research LimIted 
P.O. Box 4300 -185 Concession st. 
Lakefield - Ontario - Kat. 2HO 
Phone: 705·652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Friday. November 11, 2005 

Date Ree.: 04 November 2005 
LR Report: CA10013·NOV05 
Reference: WK# 19 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Til1\e 

Hum Cell Leachate Volume [mls] 
pH [no unit) 

Acidity [mg/l as CaC03] 

Alkalinity [mgfL as CaC03] 

Conductivity [uS/em] 

Sulphate [mg/L] 

3: 
Analysis 
Approval 

Date 

07-Nov-OS 
07-Nov-OS 
07-Nov-OS 
07-Nov-OS 
10-Nov-05 

Page 1 of 1 

4: 
Analysis 
Approval 

Time 

13:49 
13:49 
13:49 
14:16 
15:59 

$; 
Combine Flotation 
Tails Test F19 Wk# 

19 

01·Nov-OS 
923 

7.09 
<2 
4 

147 
59 

Brian GrahafldiSC. 
Project Coordinator 
Environmental Services, Analytical 

, 

Data reported represMts the sample submitted to SGS LakeOeld P.ese"~h. "eproduction of this analytical report In full or in Part IS prohibited without prior written approval. 



G.S. 
SGS Lakefield Research limIted 
P.O. 80x 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 70s-e52-6441 

Analysis 

Antimony [mglLJ 

Selenium [mglLJ 

Tin [mglLJ 

Strontium [mg/L] 

Titanium (mglL] 

Thallium [mglLJ 

Uranium [mglL] 

Vanadium (mg/LJ 

Tungsten [mglL1 

Yttrium [mg/L] 

Zinc [mg/L] 

3: 
Analysis 
Approval 

Date 

16-Nov-05 

16·Nov-05 

i6·Nov·OS 

1S-Nov-OS 

i6-Nov-OS 

i6·Nov-OS 

16-Nov-OS 

i6-Nov-OS 

16-Nov-05 

is-Nov-OS 

16-Nov-OS 

Page 2 of 2 

Project: CALR-11 016-001 

LRReport: CA 10092-NOV05 

4: 5: 
Analysis Combined Flotation 
Approval Tails Test F19 Wk # 

Time 20 

08:36 <0.0004 

08:36 <0.005 

08:36 < 0.001 

13:16 0.0222 

08:36 <0.003 

08:36 <0.0002 

08:37 < 0.0002 

08:37 <:: 0.0009 

06:37 <0.0002 

13:16 < 0.001 

08:37 < 0.001 

Brian Graha{l, B.Sc. 
Project Coordinator 
Environmental Services, Analytical 

/ 

Oata reported repres~tnts the sample submitted to SGS Lakefield Research. Reproduction of this analytical report In full or in part is prohibiled without prior written approval. 



G 
SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield· Ontario· KOL 2HO 
Phone: 105-652-2038 FAX: 705-652-6441 

Analysis 

Antimony [mg/L] 

Selenium [mg/L] 

Tin [mg/L] 

Strontium [mg/L] 

Titanium [mg/L] 

Thallium {mg/L] 

Uranium Img/L] 

Vanadium (mg/L] 

Tungsten [mglL] 

Yttrium [mglL] 

Zinc [mg/Lj 

Project: CALR-11 016-001 

LR Report: CA1041O-JUL05 

3: 4: 5: 
Analysis Analysis TestF30Ro 
Approval Approval TailsWktJO 

Date l1me 

03-Aug-05 14:12 0.0018 

09-Aug-05 09:52 <0.005 

03-Aug-05 14:12 0.055 

03-Aug-05 14:12 0.0326 

03-Aug-05 14:12 <0.003 

03-Aug-05 14:12 < 0.0002 

03-Aug-05 14:12 <0.0002 

03-Aug-05 14:12 < 0.0009 

03-Aug-05 14:12 0.0004 

03-Aug-05 11:27 < 0.001 

03-Aug-05 14:12 0.002 

Brian Grahafld3.sc. 
Project Coordinator 
Environmental SeNices, Analytical 

Page 2 of 2 

/ 

Oata rePOrted represent. Ille sample submitted to SGS lakefield Research. Reproduction of tIlis analytic",' report in full or In part is prohibited without prior written approval. 



SGS Lakefield Research limited 
P.O. Box: 4300 - 185 Concession SI. 
lakefield - Ontario - K0l2HO 
Phone: 705-652-2038 FAX: 705-652·6441 

Analysis 

Antimony [mgll) 

Selenium [mg/ll 

Tin ImglLJ 
Strontium [mg/Ll 

TItanium (mg/LJ 

Thallium [mg/Lj 
Uranium [mglLJ 
Vanadium (mg/L] 

Tungsten [mg/Lj 

Yttrium [mg/L} 
Zinc [mglL) 

Project: CALR-11 016-001 

l.R Report: CA10009-AUG05 

3: 4: 5: 
Analysis Analysis TestF30Ro 
Approval Approval Talis WK#1 

Date Time 

09-Aug..Q5 12:46 0.0026 

11-Aug-OS 08:39 <: 0.005 

09-Aug-05 12:46 0.039 

09-Aug..QS 12:46 0.0390 

09-Aug-05 12:46 <0.003 

09-Aug-05 12:46 <0.0002 

09-Aug-05 12:46 0.0003 

09-Aug-05 12:46 < 0.0009 

09-Aug-05 12:46 0.0005 

08-Aug-05 15:41 <0.002 

09-Aug-05 12:46 0.002 

Brian Grahafldisc. 
Project Coordinator 
Environmental Services, Analytical 

Page 2 of:2 

/ 

Oa~a reported represen~s th~ sample submitted to SGS Lakefield ",.,search. Reproductlon of this analytical report in full or In pan: is prohibited without prior written approyal. 

~7 -) \ S 



SGS Lakefield Research LImited 
P.O. Box 4300 -185 Concession St. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705·652·5441 

Analysis 

Antimony [mgll] 

Selenium {mgll] 

Tin [mg/L] 

Strontium [mglL] 

Titanium (mg/LJ 

Thallium [mg/L] 

Uranium [mg/L] 

Vanadium (mglLJ 

Tungsten {mg/L} 

Yttrium [mg/L] 

Zinc [mg/LI 

Project: CALR-11016-001 

LR Report: CA10111·AUG05 , 

3: 4: 5: 
Analysis Analysis TestF30Ro 
Approval Approval Tails Wk#2 

Date Time 

15-Aug-05 10:40 0.0018 

17-Aug-OS 08:49 <0.005 

15-Aug-05 10:40 0.026 

1S-Aug-05 10:40 0.0250 

15-Aug-OS 10:40 < 0.003 

15-Aug-05 10:40 <0.0002 

1S-Aug-05 10:40 <0.0002 

15-Aug-OS 10:40 0.0012 

15-Aug-05 10:40 0.0006 

16-Aug-05 07:17 < 0.001 

15-Aug-05 10:40 0.001 

Brian Grahafj B.Sc. 

Page:2 of 2 

Project Coordinator 
Environmental Services, Analytical 

/ 

Data reported represents the sample submitted to SGS lakefield Research. Reproduction 0( this analytlcal report \1'1 full Of in part is prohibited without prior ",ritten approval. 

\=""2 -1\1 



SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Tin [mg/Lj 

Strontium [mgIL} 

Titanium [mg/Ll 

Thallium [mg/L] 

Uranium [mg/l) 

Vanadium [mgfl.] 

Tungsten [mgIL] 

yttrium [maIL] 

Zinc [mg/l] 

Project; CALR-11016-001 

LRReport: CA10249-AUG05 

3: 4: 5: 
Analysis Analysis TestF30Ro 
Approval Approval TallsWk#3 

Oate Time 

19-Aug-05 13:54 0.009 

19-Aug-05 13:54 0.0080 

19-Aug-05 13:54 < 0.003 

19-Aug-05 13:54 < 0.0002 

i9-Aug-OS 13:54 < 0.0002 

i9-Aug-OS 13:54 < 0.0009 

i9-Aug-OS 13:54 0.0003 

18-Aug-05 13:05 < 0.001 

19-Aug-05 13:54 < 0.001 

Brian Grahalld3.8C. 

Page 2 of 2 

Project Coordinator 
Environmental Services, Analytical 

Data reported represents the sample submitted to SGS lakefield Research. Reprodu,tlon of this analytical report in rull Of in part is prohibited without prior written approval. 



SGS Lakefield Research Limited 
P.O. Box 4300 .185 Concession SI. 
Lakef1eld - Ontario, KOL 2HO 
Phone; 705-652·2038 FAX: 705-652·6441 

Analysis 

Tin [mgtL) 

Strontium [mgtL] 
Titanium [mgtL} 
Thallium (mglL] 
Uranium [mglLl 
Vanadium [mg/LJ 
Tungsten [mglL] 
Yttrium (mgfL) 
Zinc [mg/L) 

Project = CAlR-11016-001 

LR Report: CA10381·AUG05 

3: 4= 5: 
Analysis Analysis TestF30 
Approval Approval ROTails 

Date Time WK#4 

31-Aug-05 13:33 0.009 

31·Aug-05 13:33 0.0132 

31-Aug-05 13:33 <0.003 

31-Aug-05 13:33 <0.0002 

31-Aug-05 13:33 < 0.0002 

31-Aug-05 13:33 <0.0009 

31-Aug-05 13:33 0.0002 

26-Aug-05 15:48 < 0.001 

31-Aug-OO 13:33 0.001 

Brian Grahaild3.8C. 

Page 2 of 2 

Project Coordinator 
Environmental Servicess Analytical 

/ . 

Data reported represent'S the .ample submlUed to SGS Lakefield Research. Reproduction 01 this a"alytlcal report In NIl or In part Is prohibited without prIOr written approval. 

FZ -12 \ 



SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession S1. 
lakefield - Ontario - KOl2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Antimony (mg/L) 

Selenium [mglL] 

Tin [mglL] 

Strontium [mglL) 

Titanium [mg/LJ 

Thallium [mgfL] 

Uranium (mg/Ll 

Vanadium [mg/L] 

Tungsten [mg/LJ 

Yttrium [mg/L] 

Zinc [mgfL) 

Project: CALR-11016-001 

LR Report: CA 1 OOOZ-SEP05 

3: 4: 5: 
Analysis Analysis TestF30 RO 
Approval Approval TailsWk#5 

Oate Time 

OS-Sep-05 11:36 0.0015 

08-Sep-05 11:36 <0.005 

OS-Sap-OS 11:37 0.009 

OS-Sep-05 11:37 0.0144 

08·Sep-05 11:37 < 0.003 

OS-Sep-05 11:37 <0.0002 

08-Sep-05 11:37 <0.0002 

OS·Sap-05 11:37 0.0010 

OB-Sep·OS 11:37 0.0004 

08-5ep-05 09:00 <: 0.001 

08-Sep-OB 11:37 < 0.001 

Brian GrahafidiSC. 
Project Coordinator 
Environmental Services, Analytical 

Page l of 2 
Oata repOrted represents thl< sample submitted to SGS lakefield Research. Reproduction of Ihls analytical report In full or in part Is prohibited wltholJl prlor written approval. 



SGS lakefield Research Limited 
P.O. Box 4300 - 185 Concession Sf. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Jenn LaBelle marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Tuesday, September 20,2005 

Date Ree.: 16 September 2005 
LR Report: CA10153-SEP05 
Reference: Shakespeare wk#7 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 

Sample Date & Time. 

Hum Cell Leachate Volume [mLs] 

pH [no unit} 

Acidity [mg/L as cac03] 
Alkalinity [mgll as CaC03] 

Conductivity [uS/em] 

Sulphate [mgll] 

3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval TailsWK#7 

Date Time 

13-Sep-05 
15-Sep-05 10:43 980 

19-5ep-05 09:19 7.25 

19·5ep-OS 09:19 <2 

19-5ep-05 09:19 7 

19-5ep-05 09:19 24 

20-Sep-05 08:07 1.5 

Brian GrahafldiSC. 

Page 1 of 1 

Project Coordinator ,> 
Environmental Services, Analytical J 

Data reported represents the sample submitted to SGS Laketleld Research. R~productlon Qf thl$ analytical report In full or In part is prohibited without prior written approval. 



__ SGS 
SGS Lakefield Research LImited 
P.O. Box 4300 - 185 Concession Sl 
Lakefield· Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelfy@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Friday, October 07, 2005 

Date Ree.: 30 September 2005 
LR Report: CA10485-SEP05 
Reference: Shakespeare wk#9 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 

Sample Dale & Ti~ 

Hum Cell Leachate Volume [mLs] 

pH [no unit) 
Acidity [mglL as CaC03] 

Alkalinity [mglL as CaC03] 

Conductivity [uS/em] 

Sulphate (mg/L] 

3: 4: 5: 
Analysis Analysis Test F30 Ro 
Approval Approval TailsWk#9 

Date Time 

27-Sep-05 
OJ-Oct-OS 09:08 966 

OB-Oct·OS 16:27 7.37 
Oe-Oct-OS 16:27 <2 
06-0ct-QS 16:27 9 

06-Oct-05 09:07 26 
05-Oct·05 10:5S 2.7 

Brian Grahaf/,liSC. 

PagE! 1 of 1 

Project Coordinator / 
Environmental Services, Analytical, 

oata reported mpresents the sample submitted to SGS lakefield Research. ReproductIOn of thiS analytical report in fIJI! or In part 1s pro~1bit.d w1thout prior written approval. 
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... SG~ 
90S Lakefield Research Limited 
P.O. Box 4300 - 185 Concession Sl 
Lakelleld - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652·6441 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

ProJect: CALR-11016"()01 

Friday, October 14,2005 

Date Rec.: 07 October 2005 
LR Report: CA10028-0CT05 
Reference: Shakespeare wk#10 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval TailsWk# 10 

Date Time 

Sample Date & Time 04-Oct-05 .. 
Hum Cell leachate Volume (mLs] 07-0ct-OS 10:37 948 
pH [no unit] 14-0ct-05 10:18 7.00 

Acidity [mg/L as CaC03] 14-Oct-05 10:18 <2 

Alkalinity [mgll as CaC03l 14-0ct-05 10:18 7 
Conductivity [uS/em] 14-Oct-05 10:18 21 

Sulphate [mgILJ 11-0ct-OS 14:11 2.3 

Mercury [ugIL1 11-Oct-05 13:53 <0.1 

Silver (mgIL] 13-Oct..QS 07:42 < 0.0001 

Aluminum [mglL1 11-0ct..QS 14:06 0.02 

Arsenic [mg/l] 14-0ct-QS 10:25 0.002 

Barium [mgIL] 13-0ct..QS 07:42 0.008 

Beryllium [mg/L] 13-0ct-OS 07:42 <0.005 

Boron [mgIL] ii-0ct-05 14:06 <0.01 

Bismuth [mg/L] 13-0ct-05 07:42 <0.0003 

Calcium [mglLJ 11-0ct-OS 14:06 2.27 
Cadmium [mg/LJ 13-Oct-OS 07:42 <0.0001 / 

' r 

Cobalt [mg/Lj 13-0ct-05 07:42 <0.0003 

Chromium [mg/l] 13-0ct..QS 07:42 < 0.001 

Copper [mg/LJ 13-Oct-QS 07:42 <0.0008 

Iron [mg/L] i1-0ct-05 14:06 <0.02 

Potassium [mglLJ ii-0ct-OS 14:06 1.S6 

Lithium {mg/L] 1i-Oct-05 14:06 <: 0.005 

Magnesium [mg/L] 11-Oct..QS 14:06 0.434 

Manganese [mg/L] 13-0ct-05 07:42 0.0018 

Molydenum [mgIL] 13-0ct-05 07:42 0.0003 

Nickel (mglL) 13-0ct-OS 07:42 < 0.001 

Lead [mg/LJ 13-0ct-05 07:42 < 0.0002 

Page 1 of 2 
Data reported represeots the sample submitted to SGS Lakefield Research. Reproductl<>n of this analytical repOrt In 'ull or In part Is prohlbited without prior written a_al. 
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.SG. !" 
SGS Lakefield Research UmIted 
P.O. 90)(4300 ·185 Concession Sl 
Lakefield· Ontario· KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Antimony [mglL] 

Selenium [mg/l] 

Tin [mg/l] 

Strontium (mgll] 

Titanium [mglL] 

Thallium (mgll] 

Uranium [mg/LJ 

Vanadium [mg/Ll 

Tungsten [mgIL) 

Yttrium [mglLj 

Zinc [mg/l] 

Project: CALR·11016-001 

LR Report: CA10028·0CTOS 

3: 4: 5: 
Analysis Analysis TestF30Ro 
Approval Approval Tails Wk# 10 

Date TIme 

13-0ct-05 07:42 0.0005 

13-0ct-05 07:43 <0.005 

13-0ct-05 07:43 0.002 

13-0ct-05 07:43 0.0061 
13-0ct-05 07:43 <0.003 

13-0ct-05 01:43 <0.0002 

13-00t-05 07:43 <0.0002 

13-Oct·05 07:43 <0.0009 

13-001-05 07:43 0.0006 

11-Oot-05 14:07 < 0.001 

13-0ct-05 07:43 <0.001 

Brian GrahafldiSC. 
Project Coordinator 
Environmental Services, Analytical 

Page 2 of 2 
Data reported represents tile sample submitted to SGS Lakefield Research. Reprodoctlon 0' It'lls analytical ,"port in fuR or II> part Is prohibited without prior wrltt<!o apProval. 

--



.. S6$ 
SGB Lak&field Research Umited 
P.O. Box 4300 -185 Concession Sl 
Lakelleld - Ontario - KOL 2HO 
PhOne: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Jennifer LaBelle marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Wednesday, October 26, 2005 

Date Ree.: 14 October 2005 
LR Report: CA10182-0CT05 
Reference: Week # 11 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Time .. 

Hum Cell Leachate Volome [mLsj 

pH [no unit1 
Acidity [mg/L as CaC03] 

Alkalinity [mg/L as CaC03] 
Conductivity [uS/em] 

SUlphate [mglLJ 

3: 4: 5: 
Analysis Analysis TestF30Ro 
Approval Approval TallsWk#11 

Date Time 

11-0ct-05 
938 

20-0ct-05 10:30 7.11 

2Q.Oct·05 10:30 <2 
20-0ct-05 10:30 6 

19-0ct-05 16:18 22 

17-0ct-05 15:24 2.4 

Brian Grahaflt B.Sc. 
Project Coordinator , 
Environmental Services, Analyticat , 

Page 1 of 1 
Data reported repr~nt$ tM sample submitted to sas Laketleld Renar~h. Reproduction of this analytical report In fuJI or In part Is prohibited without prior written approv"l. 

F2- 130 
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.S.G.$. 
SGS Lakefield Researcll Umited 
P.O. Box 4300 - 185 COncession 51. 
Lakefield - Ontario - KOl2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Jenn laBelle marilyn.kelJy@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Thursday, October 27, 2005 

Date Ree.: 21 October 2005 
LR Report: CA10292-0CT05 
Reference: WI<#12 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 

Sample Date & Time 

Hum Cell Leachate Volume ImLsj 
pH [no unit] 

Acidity [mg/L as CaC03] 
Alkalinity [mglL as CaC03] 
Conductivity [uS/em] 
Sulphate [mg/L] 

3: 4: 5: 
Analysis Analysis Test F30 Ro 
Approval Approval TailsWK#12 

Date Time 

18-0ct-05 
896 

24-0ct-OS 09:03 7.06 

24-0ct-05 09:03 <2 

24-0ct-05 09:03 3 
24-0ct-OS 09:23 12 

21·0ct-05 11:51 1.2 

Brian Graham B.Sc. 

Page 1 of 1 

Project Coordinator / 
Environmental Services, Analytical, 

Data reported represents toe sample submitted to SGS lakefield Research. Reproduction of thiS IInalytical report 10 full or In part Is prohibited without prior written approval. 



._ .. SGS 
SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession 51. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652~41 

Environmental Services 
Attn : Jenn LaBelle marilyn.kelly@sgs.com 

CERTIFICATE OF 

ProJect: CALR-11016-001 

Tuesday, November 01, 2005 

Date Ree.: 28 October 2005 
LR Report: CA10456-0CT05 
Reference: wk#13 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval TansWk#13 

Date Time 

Sample Date & nm€t 25-0ct-05 
Hum CeR Leachate Volume [mLs] 954 
pH [no unit] 27-0ct-05 14:43 7.14 

Acidity (mgIL as CaC03] 27-0ct-05 14:43 <2 

Alkalinity [mg/L as CaC03] 27-0ct-05 14:43 6 
Conductivity [uS/em] 27-Oct-05 15:53 21 

Sulphate [mg/L] 28·0ct-05 12:03 2.5 

Brian Grahall'/3.8C. 
Project Coordinator • ' 
Environmental SelVices, Analytical', 

Page 1 of 1 
Oat~ reported represents the sample submitted to SOS lai<efleld Research. Reproduction of this ~"alyticaJ report In fuJI or in part Is prohibited without prior written approval. 

( 



SGS 
SOS Lakefleld Research Limited 
P.O. Box 4300 - 185 Concession SI. 
L"keliek! • Ontario· KOL 2HO 
Pnone: 705-{)52-2Q38 FAX: 705-652-{)441 

Environmental Services 
Attn: Jen LaBelle marilyn.kelly@sgs.com 

Project: CALR·11016-001 

Friday, November 11, 2005 

Date Ree.: 04 November 2005 
LR Report: CA10009-NOV05 
Reference: wk# 14 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Tlm~ 

Hum Cell Leachate Volume [mls] 

pH [no unit) 

Acidity (mgIL as CaC03l 

Alkalinity fmgfl as CaC03) 

Conductivity [uS/em] 

Sulphate [mg/L] 

3: 4: 5: 
AnalysIs Analysis TestF30Ro 
Approval Approval TailsWK#14 

Date Time 

01-Nov-05 
961 

07-Nov-05 13:44 7.33 

07-Nov-05 13:44 <2 

07-Nov-05 13:44 9 

07-Nov-05 14:15 29 

10-Nov-05 15:59 4.2 

Brian GrahafllliSC. 

Page 1 of 1 

Project Coordinator " 
Environmental Services, Analytictll, 

Oat ..... ported ,,,,presents the sample submitted to 5GS lakefield "'.sea",lt. Reproduction of this analytical report In full or In part IS p(ohlblted without prior _ilten approval. 

t:"7-1?>3 
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S.GS 
SGS Lakefield Research LImited 
P.O. Box 4300 -165 Concession St. 
lakefield - ontario· KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Jenn laBelle marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Thursday, November 17,2005 

Date Rec.: 11 November 2005 
LR Report: CA10096·NOV05 
Reference: Week #15 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval Tails WK# 15 

Date Time. 

Sample Date & Time .. OS-Nov-05 
Hum Cell Leachate Volume (mLs] 930 

pH [no unit] 14-Nov-05 13:37 7.17 

Acidity [mgIL as CaC03] 14-Nov-OS 13:37 <2 

Alkalinity [mgIL as CaC03] 14-Nov·05 13:37 1 
Conductivity [uS/em] 14-Nov-05 13:37 22 
Sulphate [rng/L] 14-Nov-05 08:30 2.6 

Mercury [ug/lJ 14-Nov-05 14:54 <0.1 

Silver [mg/l] 16-Nov-05 08:37 <0.0001 

Aluminum (mg/L] 15-Nov-05 13:16 0.03 

Arsenic [mgIL] 17-Nov-05 10:25 0.003 

Barium [mg/Ll 16·Nov-OS 08:37 0.005 

Beryllium [mg/L) 16-Nov-05 08:37 < 0.005 

Boron [mgIL] i5-Nov-05 13:16 < 0.01 

Bismuth [rng/l] i6-Nov-05 08:37 <0.0003 

Calcium [mg/l] 15-Nov-05 13:16 2.23 
Cadmium [mgIL] 16-Nov-OS 08:37 <0.0001 I 

, 

Cobalt [mg/L] 16-Nov-05 08:37 <0.0003 

Chromium [mg/L) 16-Nov-05 08:37 < 0.001 

Copper [mglL] 16-Nov-05 08:37 < 0.0008 

Iron [mglL] 15-Nov-05 13:16 <0.02 

Potassium [mg/Lj 15-Nov-05 13:16 1.38 

Lithium [mg/L} 15-Nov-05 13:16 < 0.005 

Magnesium {mg/L] 1S-Nov-05 13:16 0.404 

Manganese [mg/L] 16-Nov-05 08:37 0.0013 

Molydenum [mglL] 16-Nov-05 08:37 0.0004 

NiCkel [mglL] 16-Nov-OS 08:37 < 0.001 

lead (mgll] 16-Nov-05 08:37 <0.0002 

Page 1 of 2 
Data re!)OltGd repre,wlts the sample submitted to 50S Lakefield Re ... atch. Reproduction of tills analytical report in full or In part is prohibited without pMor written approval. 

( 
~, : 



SGS 
; 

SGS lakefklld Research limited 
P.O. BOl( 4300 - 185 Concession SI. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Antimony (mgILJ 

Selenium [mglL] 

Tin ImglL1 
Strontium [mglL] 

Titanium (mglL] 

Thallium [mglL1 

Uranium [mg/LJ 
Vanadium [mglL] 

Tungsten {mglL] 

Yttrium [mgfL] 

Zinc [mg/L] 

Project: CALR-i1016-001 

LR Report: CA10096-NOV05 

3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval TailsWK#15 

Date Time 

16-Nov-05 08:37 <0.0004 

16-Nov-05 08:37 <0.005 

16-Nov-05 08:37 0.002 

15-Nov-05 13:17 0.0048 

16-Nov-05 08:37 <0.003 

i6-Nov-05 08:37 <0.0002 

16-Nov-05 08:37 <0.0002 

16-Nov-05 08:37 < 0.0009 

16-Nov-05 08:37 <: 0.0002 

15-Nov-05 13:17 <0.001 

16-Nov-05 08:37 <: 0.001 

Brian GrahadJ B. Sc. 
Project Coordinator 
Environmental Services, Analytical 

Page 2 of 2 
Data <eportod ",presents the .ample submitted to SGS lakefield Research. Reproduction 01 this analytical report In rull or in part is prohftllted without p<ior written app<oval. 
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Acid Rock Drainage and Metal Leaching Characterization of Tailings, Interim Report 3 

Shakespeare Project 
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SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession Sl 
Lakefield - Ontario - KOl2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barab Bowman marilyn.kelly@sgs.com 

Project: CALR-11 016-001 

Wednesday, June 29,2005 

Date Ree.: 21 June 2005 
LR Report: CA10352·JUN05 
Reference: Whole Rock Analysis 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date.$. Time 

8102[%J 

AI203 [%J 

Fe203[%) 

MgO[%] 

CaO[%] 

Na20 [%] 

K20[%J 

Ti02[%] 

P205[%J 

MnO{%] 

Cr203 [%] 

V205 [%] 

LOI [%] 

Sum[%] 

3: 4: 5: 
Analysis Analysis Combined 
Appt:0val Approval Ffotatlon Tails 

Date 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29-Jun-05 

29·Jun-05 

29-Jun-05 

Page 1 of 1 

Time TestF19 

17-Jun-05 
09:03 48.0 

09:03 13.3 

09:03 15,7 

09;03 7.10 

09:03 7.10 

09:03 1.63 

09:03 0.77 

09:03 0.85 

09:03 0.06 

09:03 0.18 

09:03 0.05 

09:03 0.04 

09:03 2.76 

09:03 97.5 

q.c.. I 
~!/ 

Brian GrahatIJ B. Sc. 

/ 

Project Coordinator 
Environmental Services, Analytical 

Data reported repres<!nts the ."mple submltted to SGS Lakefield Research. Reproduction of this analylical report in full or in part is prohibited .. ithoot prlO!' written apP"oval. 



SGS Lakefield Research Limited 
P.O. 80x 4300 • 185 Concession SL 
Lakefield - Ontario· KOL 2HO 
Phone: 705-652·2038 FAX: 705·852·6441 

Environmental Services 
Attn : Barb Bowman 

Ju!y 27, 2005 

Date Rae.: 15 July 2005 
lR. Ref.: CA10232..JUl05 
Project: CALR-11016-001 

Copy to : Final # 1 

CERTIFICATE OF ANALYSIS 

Whole Rock Report 

Analysis 
... 

Sample Date & Time 
Si02 (%] 
AI203 [%J 
Fe203I%] 
MgO [%] 
CaO [%) 
Na20 [%J 
K20 [%] 
Ti02 [%] 
P205 [%] 
MnO [%] 

Cr203 [%] 
V205 [%] 
LOI [%J 
Sum [%1 

3: 4: 5: 
Analysis Analysis TestF30 Ro 

Approval Date Approval TIme Tails 

25-Jul-05 
25..Jul-05 
2S-Jul-05 
25..Ju!-OS 
2S-Jul-05 
25-Jul-05 
25-Jul-05 
25-Jul-05 
25..Jul-05 
2S-Jul-05 
2S-Jul-OS 
25-Jul-05 
2S-Jul-OS 
2S-Jul-OS 

Palle 1 of 1 

15-Jul-05 
10:27 51.3 
10:27 13.8 
10:27 13.6 
10:27 7.49 
10:27 7.17 
10:27 1.62 
10:27 0.84 
10:27 0.77 
10:27 0.06 
10:27 0.18 
10:27 0.04 
10:27 0.04 
10:27 2.41 
10:27 99.4 " , 

eborah Masson Stogran, B. Sc, C. Chem 
GM, Env;ronmental Services, Analytical 

Data reported represents the sample submitted to SGS Lakefield Research. Reproclu<:tlon of this analyti.;ol report in full or In part Is prohibited without p<loT written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 ·185 Concession 5t. 
Lakefield - Ontario - K0l2HO 
Phone: 705-652-2038 FAX: 105-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

Project: CALR·11016-001 

Wednesday, June 29, 2005 

Date Rec.: 21 June 2005 
LR Report: CA10351·JUN05 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 
Approval Approval Flotation Tails 

Date TIme TestF19 

Sample Date & Time 17-Jun·05 
Silver [g/tj '- 29-Jun..oS 10:44 0.74 

Aluminum [JJg/g] 29·Jun..oS 10:44 62000 

Arsenic [g/t] 29.Jun-OS 10:44 36 

Barium [glt] 29.Jun-OS 10:44 160 

Beryllium [gIl] 29.Jun..o5 10:44 0.6 

Bismuth [gft} 29-Jun..oS 10:44 17 

Calcium [JJg/gJ 28.Jun..oS 13:29 44000 

Cadmium [g/tl 29-Jun..oS 10:44 0.36 

Coba It [g/tJ 29-Jun..oS 10:44 S6 

Chromium (gil] 29-Jun-OS 10:44 210 

Copper [g/tl 29-Jun..oS 10:44 140 

Iron [1-I9/9] 2S-Jun-OS 13:29 110000 

Potassium [119IS] 2S.Jun-05 13:29 8600 

Lithium 1I191g] 28-Jun-OS 13:29 <3 
Magnesium lI1glgj 2S-Jun-05 13:29 40000 

Manganese (1-I9/9J 29-Jun..o5 10:44 1300 , , 
Molybdenum [g/t] 29-Jun-05 10:44 16 

Sodium [~g/g] 28-Jun-05 13:29 630000 

Nickel [~g/gJ 29-Jun-05 10:44 910 

Lead [gft] 29-Jun-05 10:44 17 

Antimony [gltl 29-Jun-05 10:44 3.3 

Selenium [g/t] 29-Jun..oS 10:44 4 

Tin [g/t] 29-Jun-05 10:44 1.7 

Strontium [g/tJ 29.Jun-05 10:44 150 

Titanium [JJg/g] 29-Jun-05 10:44 4700 

Thallium (glt) 29-Jun..o5 10:44 0.3 

Uranium (glt) 29-Jun..Q5 10:44 1.1 

Page 1 of 2 
Data ",porte" represents the sampl" submitted to SGS lakefield R ....... rch. ReproductiOn of this analytical report 10 (u" or 10 part 15 prohibited Ylithout prior written approval. 

F 2 -/3£1 



SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652·2038 FAX: 705·652-6441 

Analysis 

Vanadium {gil] 

Yttrium [g/tl 

Zinc [g/t} 

3: 
Analysis 
Approval 

Date 

29-Jun-05 

29-Jun-OS 

29-Jun-05 

Project: 
LRReport: 

4: 5: 
Analysis Combined 
Approval Flotation Tails 

Time Test F19 

10:44 210 
10:44 14 

10:44 63 

Brian Grahafld3.SC. 
Project Coordinator 

CAlR-11 016--001 

CA'10351-JUN05 

Environmental Services, Analytical 

Page 2 of 2 
Data r~ported represents the. sample submitted to SGS lakefield Research. Reproduction 0/ thIS analytical report irl fuN or in part is prohibited without prior written approval. 

FZ 140 
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SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 105-652-6441 

Environmental Services 
Attn: Barb Bowman 

July 27,2005 

Date Rec. = 15 July 2005 
LR. Ref. : CA10231.JUL05 
Project: CALR-11016-001 

Copy to : Final # 1 

CERTIFICATE OF ANALYSIS 

Final Report 

Analysis ,. 1: 2: 3: 4: 5: 
Analysis Start Analysis Start Analysis Analysis TestF30 Ro 

Date Time Approval Date Approval TIme Tails 

Sample Date & Time 15::Jul-05 

Ag [jJglg] 26-Jul-05 16:02 27-Jul-05 10:39 0.60 

AI [119/9] 22-Jul-05 15:14 26-Jul-OS 11:39 65000 

As (~g/g] 26-Jul-05 16:02 27-Jul-QS 10:39 <2 

Ba [iJg/g] 22-Jul-05 15:14 26-Jul-QS 11:40 180 

Be IfJ9/9] 22-Jul-05 15:14 26-Jul-QS 11:40 0.50 

Bi [j.Jg/SJ 22-Jul-05 15:14 26-Jul-OS 11:40 1.4 
Ca [1.I9/9] 22-Jul-05 15:14 26-Jul-05 11:40 43000 

Cd [1.19/9] 26-Jul-05 16:02 27-Ju/-05 10:39 0.12 

Co [l.Iglg] 26...Jul-Q5 16:02 27-Jul-QS 10:39 42 

Cr (1J9/91 26-Jul-05 16:02 27-Jul-QS 10:39 280 

Cu [lJglgJ 22-Jul-05 15:14 26-Jul-05 11:40 170 

Fe ljJg/g) 22-Jul-05 1S:14 26-Jul-05 11:40 88000 

K [119/9} 22-Jul-05 15:14 26-Jul-05 11:40 9500 

Li [(..Ig/g1 22-Jul...Q5 15:14 26-Jul-05 11:40 ,3.4 

Mg [iJg/g] 22-Jul-05 15:14 26-Jul-05 11:40 43000 

Mn [jJg/g] 22-Jul-05 15:14 26-Jul-05 11:40 1200 

Mo [jJg/g] 26-Jul-05 16:02 27-Jul-05 10:39 2.1 
Na [jJglgj 22-Jul-05 15:14 26-Jul...Q5 11:40 11000 

Ni [l1g/9) 22-Jul-05 15:14 26-Jul...Q5 11:40 S20 

Pb flJg/gj 26-Jul-05 16:02 27-Ju/-05 10:39 12 

Sb flJg/g] 26-Jul-05 16:02 27-Jul-05 10:39 0.3 

Sa [I.lglg] 26...Jul-OS 16:02 27-Jul-05 10:39 3 
Sn [!-Ig/g} 26-Jul-OS 16:02 27-Jul-QS 10:39 1.0 

Sr 22-Jul-05 15:14 26-Jul-05 11 :40 120 

Page 1 of 2 
oat. reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report in full or In part Is prohjbl~d w!thollt priOr written approval. 



SGS lakefield Research Limited 
P.O. Box 4300· 1 8S Concession St. 
Lakefield· Ontario· KOL 2HO 
Phone: 705·652·2038 FAX: 705-652-6441 

Analysis 

Ti {1-I9/9J 
TI [l-Ig/g] 
U [l-lg/gl 
V [lJg/g] 

Y [1J9/g] 
Zn [J.lg/gl 

1: 
Analysis Start 

Date 
22-Jul-05 
26-Jul-OS 
26·Jul·OS 
22.Jul-OS 
26-Jul-OS 
22-Jul-05 

2: 
Analysis Start 

Time 
15:14 
16:02 
16:02 
15:14 
16:02 
15:14 

LRReport : CA10231..J!JL05 

3: 4: 5: 
Analysis Analysis TestF30 Ro 

Approval Date Approval Time Tails 
26.Jul-OS 11:40 2600 
27.Jul·05 10:39 0.2 
27-Jul-05 10:39 1.1 
26-Jul-05 11:40 250 
27.Jul-05 10:39 11 
26-Jul-OS 11:40 66 

~B.sC,c.Chem 
GM, Environmental Services, Analytical 

Page 2 of 2 
Data reported represents the sample submitted to SGS Lakefield lIesearch. Reproduction of this analytical report In rull or in part is prohibited without prior written approval. 
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SGS Lakefield Research Umited 
P,O. 8ox4300· 185 Concession St. 
Lakefield· Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs,com 

CERTIFICATE OF 

Project: CALR·11016-001 

Thursday, September 08, 2005 

Date Ree.: 19 August 2005 
lR Report: CA10342·AUG05 
Reference: CofC:11 016-001-1 0 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 6: 7: 8: 
Analysis Analysis TestF30 Ro Combined TestF30Ro Combined 
Approval Appr;oval Tails Flotation Talis Tails Dup Flotation Tails 

Date Time TestF19 TestF19Dup 

Sample Date & Time .. 15-Jul-05 17-Jun-05 15..Jul-05 17-Jun-05 
Mercury Wg/g] 19-Aug-05 14:37 <0,' <0.1 <0,1 < 0.1 

Silver ItJg/g] 07-Sep-05 07:58 0.61 0.77 -
Aluminum [I-Iglg] 07-Sep-05 07:58 56000 54000 

Arsenic [1-l9/g] 07-Sep-05 07:58 2 42 

Barium (\.I gig] 07-Sep-05 07:58 150 140 

Beryllium (jJglg] 07-Sep-05 07:58 0.36 0.34 

Bismuth Wgfg] 07-Sep-OS 07:58 <10 < 10 

Calcium {IJQ/g] 07-Sep-05 07:58 39000 37000 

Cadmium [Ilglgj 07·Sep-05 07:58 0,19 0.22 

Cobalt [\.Ig/g] 07-Sep-05 07:58 40 62 

Chromium (jJg/gJ 07-Sap-OS 07:58 170 220 

Copper Ipglg) 07-Sep-OS 07:58 150 160 

Iron £I.1919J 07-Sep-05 07:58 84000 105000 

Potassium {jJgJgJ 07-Sep-05 07:58 8700 7900 

LithIum [1Jg/gJ 07-Sep-05 07:58 2.5 2,2 

Magnesium [1J9/gJ 07-Sep-05 07:58 40000 38000 

Manganese [l./g/g] 07-Sep-05 07:58 1000 990 

Molybdenum [lJg/g} 07-Sep-05 07:58 3.0 3.5 

Sodium (jJg/g] 07-Sep-OS 07:58 8300 7700 

Nickel [Ilglg) 07-Sep-05 07:56 470 802 

Lead [fJgl9) 07-Sep-OS 07:58 11 15 

Antimony [1J9/9] 07-Sep-OS 07:58 < 0.1 <0.1 

Selenium [1-I9/g] 07-Sep-OS 07;58 2 8 

Tin [119/9] 07-Sep-05 07:56 0.8 0,4 

Strontium [jJg/g) 07-Sap-OS 07:58 96 87 

Titanium [j.lglg) 07-Sep-OS 07:58 2400 2300 

Thallium [I-Iglg] 07-Sep-OS 07:58 0.2 0.1 

Page 1 of 2 
Data reported represents the sample submltted to SGS l.akeltel<) Research. ReprodlKt\on of thiS analytical report In full or In p.rt Is prohibited without prior written approval. 

t:"7 - ,t.1 .~ 



SGS Lakefield Research Umlted 
P.O. Box 4300 -185 Concession Sl 
Lakefield - Ontario· KOL 2HO 
Phone; 705-652-2036 FAX: 705·652-6441 

Analysis 

Uranium [~g/g} 

Vanadium [~9/g1 
Yttrium (~g/gJ 

Zinc (lJgfg] 

3: 
Analysis 
Approval 

Date 

07-Sep-05 

07-Sep--05 

07-Sep-OS 

07-Sep-05 

4: 5: 
Analysis TestF30 Ro 
Approval Talis 

Time 

07:58 1.0 

07:58 220 

07:58 10 

07:58 64 

.. 

Page 2 of 2 

Project: CALR-11D16~001 

LR Report: CA10342-AUG05 

6: 7: 
Combined Test F30 Ro 

Flotation Tails Tails Dup 
TestF19 

1.2 

200 

9.8 

64 

Brian GrahalldiSC. 
Project Coordinator 

8: 
Combined 

Flotation Tails 
TestF19 Dup 

Environmental Services, Analytical 

Data repOtted represents the sample submitted to SGS lakefield Research. Rej>roduetiOO of this analytical report In full or In part Is prohIbited without prior wrItten approval. 
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.SG. 
SGS Lakefield Research limited 
P.O. Sox 4$00 - 185 Concession SI. 
Lakefield - Ontario - KOL 200 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kelly@sgs.com 

Project: CAlR-11 016-001 

Tuesday, November 22, 2005 

Date Ree.: 27 September 2005 
lR Report: CA10492·SEP05 

Copy: #1 

CERTIFICATE OF ANALYSIS 

Analysis 

Sample Date Be Time 
Aluminum [~g!gl 
Barium (JJg/g] 

Beryllium [1Jg!g] 
Bismuth [!Jg/g] 
Calcium (Ilg/g] 
Copper wglg] 
Iron [Ilglg) 
Potassium lJ.!g!gl 
Uthium [llgIg) 

Magnesium Wg/S] 
Manganese [1l9/9] 
Sodium [1.19/91 
Nickel [lJglg] 
Strontium (lJg!g] 
Titanium [!lg/g] 

Vanadium [J-Ig/gl 
Zinc fllglgJ 

Final Report 

3: 
Analysis 
Approval 

Date 

11-0ct-05 
11-Oct-05 

it-Oct-05 
11-0ct-05 
11-Oct-05 
11-0ct-OS 
11-Oct-05 
ii-0ct-OS 
ii-Oct-OS 
ii-Oct-OS 
i1-0ct-OS 
11-0ct-05 

ii-Oct-OS 
ii-0ct-05 
11-0ct-05 

11-0ct-OS 
11-0ct-05 

4: 5: 
Analysis Combined 
Approval Flotation Tails 

Time TestF19 

i1-Jun-05 
11:29 63000 
11:29 170 
11:29 0.42 
11:29 <4 

11:29 43000 
11:29 170 
11:29 120000 
11:29 8100 
11:29 4.6 
11:29 40000 
11:29 1200 
11:29 11000 

11:29 850 
11:29 140 
11:29 3900 
11:29 250 
11:29 72 

Brian GraharA73.SC. 
Project Coordinator 

t 

Environmental Services, Analytical 

Page 1 of 1 

, 

Oata reportlld represents the sample submitted to SGS Lal<e"eld Research. Reproduction of this analytical report in full or in part is prohibited withovt orlor written approval. 



SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 105-652·6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

CERTIFICATE OF 

Modlfied ABA 

Project: CALR-11016-001 

Wednesday, July 06, 2005 

Date Ree.: 21 June 2005 
LR Report: CA10353·JUN05 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 
Approval Approval Flotation Tails 

Date Time Test Fi9 

Sample Date & Time 17-Jun-05 
Paste pH [units] .. 29·Jun-05 11:28 9.45 
Fizz Rate [_oJ 29-Jun-05 11:28 1 

Sample [weight(g)] 29-Jun-05 11:28 2.01 

HCI added [mLJ 29-Jun-05 11:28 34.85 

HCI [Normality) 29-Jun-05 11:28 0.10 

NaOH !NormaUty] 29-Jun-05 11:28 0,10 

NaOH to [pH=8.3 mll 29-Jun-05 11:28 26.95 

Final pH [units] 29-Jun-05 11:28 1.61 

NP [t CaC03/1000tj 29-Jun-05 11:28 19.1 

AP [t CaC03J1000 t] OO-Jul-05 10:26 44.7 

Net NP It CaC03/1 000 tl OO-Jul-05 10:26 -25.0 

NP/AP [ratio] OO-Jul-05 10:26 0.44 

8[%] 06-Jul-05 10:09 1.81 
8=[%] 06-Jul-05 10:09 1.43 

S04 [%J 06-Jul-05 16:22 <0.4 

C(t} [%J 06-Jul-05 10:06 0.09 

C03{%] OS-Jut-05 10:08 0.18 I' 

Page 1 of 2 
Oala reponed f1Ipresenls the sample submitted to SGS Lakerield Research. Reproduction 01 this analy(ical report In full or In part is prohibited without plio< written a(llltovai. 
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G 
SGS lakefield Research Limited 
P.O. Box 4300 -185 Concession $t 
Lake6eld - Onlario - KOL 2HO 
PhOne: 705-652-2038 FAX: 705-652-6441 

*NP (Neutralization potential) 

Modified ABA 

Project: CALR-11016-001 

lR Report: CA10353-JUNOS 

= 50 x (N of HCL x Total HCL added - N NaOH x NaOH added) 

weight of sample 

*AP (Acid potential) = % sUlphide sulphur x 31.25 
1'Net NP (Net NeutraHzation Potential) = NP-AP 
NP/AP Ratio = NP/AP 
*Results expressed as tonnes caco3 equivalent/lOaD tonnes of material 
Samples with a % sulphide value of <0.01 will be calculated using a 0.01 value. 

Page 2 of:2 

Brian GrahatIJB.SC. 
Project Coordinator 
Environmental Services, Analytical 

/ 

Oata reported represents the sample submitted to SGS lakefleld Research. Reproduction of this analytica! report In fu!! or In part Is prohibited without prior written approval. 
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SGS Lakefield Research Limited 
P.O. BO)( 4300·185 Concession SL 
Lakefield· Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-852-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kelly@sgs.com 

CERTIFICATE OF 

Modified ABA 

Project: CALR~11016-001 

Tuesday,August09,2005 

Date Rac.! 15 July 2005 
LR Report: CA10233..JUL05 
Reference: CofC:11016~001~10 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval Talis 

Date Time 

Sample Date & Ilme 15-Jul-05 
Paste pH [units} 09-Aug-05 15:41 9.26 

Fizz Rate [--J 09-Aug-05 15:41 1 
Sample (weight(g)1 09-Aug-05 15:41 1.95 

Hel added [ml) 09-Aug-05 15:41 28.15 

Hel {Normality] 09-Aug-05 15:41 0.10 

NaOH [Normality] 09-Aug-05 15:41 0.10 

NaOH to {pH=8.3 mL] Q9.Aug-05 15:41 22.80 

Final pH [units} 09-Aug-05 15:41 1.66 

NP [t eaC03l1000tj 09-Aug-05 15:41 13.7 

AP [t CaC03/i000 t] 05-Aug-05 12:14 2.8 

Net NP [t CaC03/1000 t1 09-Aug-05 15:41 10.9 

NP/AP [ratiol 09-Aug-05 15:41 4.9 

SI%} 22-Jul-05 17:31 0.16 

S= [%] 22-Jul-05 17:31 0.09 

804 [%] 26-Ju1-05 11:32 <0.4 

C(t) {%] 22-Jul-05 17:31 0.Q7 I 
, 

C03(%] 22-Jul-05 17:31 0.17 

Page 1 of:2 
Oat. reported ,epre~nts the s.mpk! submitted to 5GS ~al<er",ld Researctt. Reproduction of this analytlul rflllQrt It! (ull or In part IS prohibited withOut prior wl1lten approval. 
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SGS Lakefieki Research limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Modified ABA 

Project: CALR-11016-001 

LR Report: CA10233-JUL05 

*NP (Neutralization potential) 
= 50 x (N of HCL x Total HCL added - N NaOH x NaOH added) 

weight of Sample 

*AP (Acid potential) = % sulphide Sulphur x 31.25 
*Net NP (Net Neutralization potential) = NP-AP 
NP/AP Ratio = NP/AP 
~Results expressed as tonnes CaC03 equivalent/lOOO tonnes of material 
samples with a % sulphide value of <0.01 will be calculated using a 0.01 value. 

Page 2 of 2 

Brian GrahadEiSC. 
Project Coordinator 
Environmental Services, Ana/ytical 

Data report<!d repr<!Sel\(S ttl<! sample submitted to SGS lakefield Researel!. ReproducUon of this analytical report in full <YI' in part is prohibited Without prior written approval. 



G 
SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession 51. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX:. 705-652-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kelly@sgs.com 

NAG Test 

Project: CAlR-11016-001 

Thursday, August 04, 2005 

Date Ree.: 18 July 2005 
LR Report: CA10239..JUL05 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Combined 
Approval Approval Flotation Tails 

Date Time TesF19 

Sample [weight(g)l 29-Jul-05 13:28 2.49 

vol H202 (mll 29-Jul-05 13:28 250 .. 
Final pH [units] 29-Jul-05 13:28 2.74 

NaOH [Normality) 29-Jul-05 13:28 0.10 

Vol NaOH to PH 4.5 [mlJ 29·Jul-05 13:28 10.0 

Vol NaOH to PH 7.0 [mLl 29-Jul·05 13:28 15.8 

NAG I@PH4.5] 29-Jul-05 13:28 19.7 

NAG [@pH7.0l 29-Jul-05 13:28 31.0 
Alkalinity [mglL as CaC03) 29-Jul-05 16:08 <2 

Acidity [mg/l as CaC03] 02-Aug-05 16:27 214 

NAG = (49 x vol. of base x N of base)/sample weight 

Page 1 of 1 

Brian Grahall,jiSC. 
Project Coordinator 
Environmental Service.s, Analytical 

Oata reported represents the sample submitted to SGS lakelield R.esearch. R.eproductJon or tills analytical report In ruli or in part 1$ prohibited without !>riO< written approval. 

FZ -l50 

; 
j 

( 
',,". 



SGS Lakefield Research Limited 
P.O. Box 4300 • 185 Concession st. 
lakefield· Onlario - KOL 2HO 
Phone: 705·652·2038 FAX: 105-652-6441 

Environmental Services 
Attn: Barb Bowman marllyn.keUy@sgs.com 

CERTIFICATE OF 

NAG Test 

ProJect: CAlR-11016·001 

VVednesday, August 03. 2005 

Date Rae.: 15 July 2005 
LR Report: CA10236·JUL05 
Reference: CofC:11016-001·10 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis TestF30 Ro 
Approval Approval Tails 

Date Time 

Sample Date .. & Time 1S-JuI-OS 

Sample [welght(g)] 29.Ju!-OS 13:21 2.S3 

vol H202 [ml) 29.Jul-05 13:21 250 

Final pH [units] 29.Jul·05 13:21 7.65 

NaOH {Normality] 29·Jul-05 13:21 0.10 
Vol NaOH to PH 4.5 [mll 29·Jul·05 13:21 0.00 

Vol NaOH to PH 7.0 [mLl 29·Jul-05 13:21 0.00 

NAG [@pH4.5] 29.Jul-05 13:21 0 

NAG [@pH7.0J 29-Jul-05 13:21 0 
Alkalinity [mg/L as CaC03] 29·Jul-05 16:08 12 

Acidity [mglL as CaC03] D2-Aug-05 16:27 <2 

NAG ~ (49 x vol. of base x N of base)/sample weight 

Page 1 of 1 

I 
Brian Graha B.Sc. 
Project Coordinator 

/ 

Environmental Services, Analytical 

Data reported represents the sample submitte(f to SGS lakefield Research. Reproduction of this .""Iytical report. in (uU or in part Is prohibited without prior written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 ·185 Concession SI. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman mariJyn_kelly@sgs.com 

TCLP1311 

Project: CALR-11 016-001 

Tuesday, August09,2005 

Date Rec_: 21 June 2005 
LR Report: CA10354-JUN05 

Copy: #2 

CERTIFICATE OF ANALYSIS 
Final Report - Revised 

Analysis 3: 4: 6: 
Analysis Analysis Combined 
Approval Approval Flotation Tails 

Date Time Test F19 

Sample Date & Time 17-Jun-05 
Moisture (%] 05-JuI-QS 16:01 12.0 
% solids [%] 05-JuI-OS 18:01 68.0 
Sample [weight(s)] 05-Jul-05 18:01 100.0 
Ext.Ruld [#1 or #2] 05-JuJ..05 16:01 1 
ExtVolume [mll 05-Jul-05 16:01 1760.0 
InitialpH [units] 05-JuI-OS 16:01 5.05 
Final pH [units] 05-Jul"(}S 16:01 5.06 
Arsenic [mg/L] 30-Jun-05 10:25 0.082 
Silver [mglL] 05-Jul-05 15:49 < 0.0001 
Aluminum [mg/L] OS-Jul-05 15:49 0.81 
Barium [mgfL] 05-Jul-05 15:49 1.65 
Boron [mgIl) 04-Jul-05 14:14 0.42 
Beryllium [mgfL] 05-Jul"(}S 15:49 <0.005 
Bismuth [mgfL) 05·Jul..(}5 15:49 0.0006 
calcium [mg/LJ 04-Jul-05 14:14 51.5 
Cadmium [mgfL] 05-Jul-05 15:49 0.0008 
Cobalt (mglL] 05·Jul-05 15:49 0.109 
Chromium [mg/l] 04..Jul-05 14:15 <0.02 I 

' , 

Copper [mg/L] 05-Jul-05 15:49 0.0018 
Iron [mg/L] 04·Jul-05 14:15 9.42 

Potassium [mg/LJ 04-Jul-05 14:15 39.3 
lithium [mgfL] 04-Jul-05 14:15 <0.005 

Magnesium [mgfL1 04-Jul-05 14:15 5.18 

Manganese (mglL] 05-Jul-05 15:49 0,476 
Molybdenum [mg/L] 05..Jul-05 15:49 <0.0003 

Nickel [mgfLJ 05-Jul-05 15:49 1.02 
lead [mg/L] 04-Jul-05 14:15 0.03 
Antimony [mg/l) 05-Jul-05 15:49 0.0015 

Selenium [mg/L) 30-Jun-05 10:25 <0.005 

Page lof:2 
oata reported fep«l$<!l1ts the sample submitted to SGS ukefleld Research. Reproduction of II'lIs analytical report In full or In part Is prohibited without prior written aPP"OvaJ, 
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SGS Lakefield Research limited 
P.O. Box 4300 - 185 Concession 51. 
Lakefield· Onlario • KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 
Analysis 
Approval 

Date 

Tin (mgll] 05-Jul-05 

Strontium [mg/l] 05-Jul-05 

Titanium [mgll] OS-Jul-05 

Thallium [mg/l] OS-Jul-05 

Uranium [mg/l] 05-Jul-OS 

Vanadium {mglL] 05-Jul-05 

Tungsten [mgl\.J 05-Jul·05 

yttrium [mglL] 05-Jul·05 
Zinc [mg/L] 05-Jul-05 

Mercury (mg/l] 05-Jul-05 

pH [no unit] 05-Jul·05 

Conductivity [uS/em] 05-Jul-05 

Alkalinity [mg/l as CaC03] 04-Jul-05 

Acidity [mglL as CaC03] 07-Jul-05 

Sulphate [mg/~l 
-e 

30-Jun-05 

Page 2. of 2. 

TCLP1311 

Project: CALR-11016-001 

lR Report: CA10354·JUN05 

4: 6: 
Analysis Combined 
Approval Flotation Talis 

Time Test F19 

15:49 < 0.001 

15:49 0.0993 

15:49 < 0.003 

15:49 0.0006 

15:49 0.0032 

1S;49 0.0014 

15:49 <0.0002 

15:49 0.0035 

15:49 0.719 

07:10 < 0.0001 

14:50 5.07 

14:50 5180 

15:37 1600 
12:34 136 
09:44 14 

Brian GrahallJ7iSC. 
Project Coordinator 
Environmental Services, Ana/yUcal 

Oata reported represenls the sample submitted to SGS Lakefield Research. Reproduttlon of this analytical report in (uti or In part is prohibited ,.lthout prlot written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession SI. 
Lakefierd - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705·652·6441 

Environmental Services 
Attn : Barb Bowman msrilyn.kelly@sgs.com 

CERTIFICATE OF 

TCLP1311 

Project: CALR-11016-001 

Tuesday.August23,2005 

Date Rac.: 15 July 2005 
LR Report: CA 1 0235..JUL05 
Reference: CofC:11016-D01-10 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 1: 2: 5: 
Analysis Start Analysis Start TestF30 Ro 

Date Time Tails 

Sample Date & Time 15-Jul-05 

Moisture [%J 
... 

27-Jul-Q5 13:30 12.6 

%solids[%) 27-Jul·05 13:30 87.4 

Sample [weight(g») 27-Jul-05 13:30 100.0 

Ext.Fluid [#1 or #2J 27-Jul-05 13:30 

ExtVolume [mL] 27-Jul-05 13:30 1141.0 

InitlalpH [units] 27-Jul-05 13:30 5.00 

Final pH [units] 27-Jul·05 13:30 5.01 

pH [no unit] 29-Jul-05 10:55 4.00 

Conductivity [uS/em] 29-Jul-05 10:55 4290 

Alkalinity [mgll as CaC03] 29-Jul-05 10:55 1011.38 

Acidity [mg/L as CaC03) 29-Ju1-05 10:55 <2 

Sulphate [mglL] 28-Ju1-05 23:32 13 

Mercury [mglL] 02-Aug-05 08:00 <0.1 

Aluminum [mglLj 03-Aug-05 12:50 1.04 

Arsenic [mglLl 17-Aug-05 08:51 10.56 

Silver [mg/L] 03-Aug-05 12:50 <0.005 I 
, 

Barium [mgll) 0J...Aug-05 12:50 1.82 

Beryllium [mgll] 03-Aug-OS 12:50 < 0.001 

Boron [mg/L] 03-Aug-05 12:50 0.54 

Bismuth [mglL) 03-Aug-05 12:50 < 0.05 

Calcium [mg/L) 03-Aug-05 12:50 37.9 

Cadmium [mg/L] 03-Aug-05 12:50 <0.005 

Cobalt [mg/L} 03-Aug-05 12:50 0.02 

Chromium [mg/L] 03-Al.lg-05 12:50 0.05 

Copper [mg/LJ 03-Aug-05 12:50 0.080 

Iron [mg/L] 03-Aug-05 12:50 6.97 

Potassium [mg/LJ 03-Aug-05 12:50 31.4 

Page 1 of 2 
Data reported represents the sample submitted to SGS lakefIeld Research. ReprOduction of thIS analytical report in fUll or in part IS prOhibited without prior written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession SI. 
Lakefi&fd - Ontario - KOl2HO 
Phone: 705-652-2036 FAX: 705-652-6441 

Analysis 

Uthium [mglLJ 

Magnesium [mglL] 

Manganese [mg/Lj 

Molybdenum [mgILJ 

Nickel [mgIL} 

lead (mglLJ 

Antimony [mg/LJ 
Selenium [mg/l] 

Tin [mg/LJ 
Strontium [mg/L} 

Titanium [mg/l1 

Thallium (mg/L] 

Uranium [mg/LJ 

Vanadium {mg/L] 

Tungsten [mglLl 

Yttrium [mglL] 

Zinc {mg/LJ 

1: 
Analysis Start 

Date 

03-Aug-05 

03-Aug-05 

03--Aug-OS 

03--Aug-05 

03-Aug-05 

03-Aug-05 

03-Aug-OS 

22-Aug-OS 

03-Aug-05 

03-Aug-OS 

03-Aug-05 

03-Aug-05 

03-Aug-OS 

03-Aug-05 

03-Aug-OS 

03-Aug-05 

OJ-Aug-OS 

TCLP1311 

Project: CALR-11016-001 

LR Report; CA10235-JUL05 

2: 5: 
Analysis Start 

Time 
TestF30Ro 

Tails 

12:50 <0.005 

12:50 4.11 

12:50 0.539 

12:50 <0.02 

12:50 0.23 

12:50 <0.02 

12:50 < 0.05 

19:39 0.005 

12:50 < 0.1 

12:50 0.0491 

12:50 < 0.005 

12;SO <0.1 

12:50 <2 

12:50 <: 0.002 

12:S0 <0.05 

12:50 0.002 

12:50 0.88 

Extraction Fluid #1 pH 4.93 ± 0.05 
= S.7mLS of acetic acid plus 64.3 mLs of I.ON NaOH bulked to lL with deionized water. 

Extraction Fluid #2 - pH 2.88 ± 0.05 
=5.7 mLS of acetic acid bu'lked to lL with deionized water. 

Page 2 of 2 

Brian Grahafld3.SC. 
/ Project Coordinator 

Environmental Services, Analytical ' 

Oat. ",ported represents the sample submitted to SGS lakefie.ld Research. Reproduction of this analytic.al report In full or In part Is prohibited without plior ,",itten approval. 



.S.G 
SGS Lakefi&ld Research Limited 
P.O. Box 4300 -165 ConcessIon St. 
Laker&eld - Ontario - KOl2HO 
Phone: 705-652-2038 FAX; 705-652-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kelly@sgs.eom 

CERTIFICATE OF 

SPLP 1312extfl1 

Project: CALR-11016-001 

Thursday, July 07,2005 

Date Ree.: 21 June 2005 
LR Report: CA10355..JUN05 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 8: 
Analysis Analysis Combined 
Approval Approval Flotation Tails 

Date TIme Test F19 

Sample Date & Time 17-Jun-05 
Moisture [%] . .,. 24-Jun-05 13:41 12.3 

%sollds(%] 24-Jun-05 13:41 87.7 
Sample [weight(g») 24..Jun-05 13:41 100.0 

ExlFluid [#1 or#2] 24..Jun-05 13:41 1 

ExtVolume [mL} 24..Jun-05 13:41 1755.0 

lnltialpH [units] 24-Jun-05 13:41 9.51 

Final pH [units] 24-Jun-05 13:41 9.21 

Arsenic [mgIL] 29-Jun-05 09:28 0.015 

Silver [mg/Lj 07..Jul-05 10:56 <0.0001 

Aluminum [mglL] 07-Jul-OS 10:56 0.464 

Barium [mglL) 07..Jul-05 10:56 0.438 

Boron [mg/LJ 05-.lul-05 14:20 0.20 

Beryllium [mgll) 07-Jul-05 10:56 <0.005 

Bismuth [mgILJ 07-Jul-05 10:56 0.0004 

Calcium [mgll] 05-Jul-05 14:20 8.38 

Cadmium [mgll] 07-Jul-OS 10:56 <0.0005 

Cobalt [mglL] 07-Jul-05 10:56 0.0011 , , 
Chromium [mg/L] 05-Jul-OS 14:20 <0.02 

Copper [mglLJ 07-Jul-Q5 10:56 0.0046 

Iron [mg/LJ OS-Jul-OS 14:20 0.60 

Potassium \mg/LJ 05..Jul-05 14:20 1.07 

lithium !mglLJ 05-Jul-05 14:20 < 0.005 

Magnesium [mglL] OS-Jut-os 14:20 0.741 

Manganese [mglL] 07..Jul-05 10:56 0.0080 

Molybdenum [mg/L] 07-Jul-OS 10:56 0.0013 

Nickel [mg/L} 07-Jul-OS 10:56 0.011 

Lead [mg/L] 05..Jul-05 14:20 <0.02 

Page 1 of 2. 
Oata reported represents the sample submitted to SGS lakefield ReHareh. Reproduction of this analytical report In full or In part Is prohibited without prior written 3P1lrOval. 
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SGS Lakefield Research Limited 
P.O. Sox 4300 -185 Concession 8t. 
Lakefield - Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 705-652-6441 

Analysis 3: 
Analysis 
Approval 

Date 

Antimony [mg/L] 07-Jul-05 

Selenium [mg/L] 29-Jun-05 

TIn [mglL] 07-Jut-OS 

Strontium [mgll] 07-Ju1-(J5 

Titanium [mg/L] 07-Jul-OS 

Thallium [mg/L) 07..Jut-05 

Uranium (mglL] 07-Jul-05 

Vanadium [mgIL] 07-Jul-05 

Tungsten [mg/L] 07-Jut-05 

yttrium [mglL] 07-Jut-05 

Zinc [mgll] 07-Jut-Os 

Mercury [mg/L] 04-Jul-05 

pH [no unit] 28-Jun-05 

Conductivity {uS/fITll 28-Jun-05 

Alkalinity [mglL as CaC03] 2a-Jun-OS 

Acidity [mglL as CaC03] 2a-Jun-05 

Sulphate [mg/L] 27-Jun-05 

Page 2 of 2 

SPLP 1312 ext #1 

Project: CALR-11016-001 

LRReport: CA1035S-JUN05 

4: 6: 
Analysis Combined 
Approval Flotation Tails 

Time Test F19 

10:56 0.0015 

09:26 <0_005 

10:56 < 0_001 

10:56 0.0234 

10:56 0.019 

10:56 < 0.0002 

10;57 <0.0002 

10:57 0.0044 

10:57 <0.0002 

10:57 0.0001 

10:57 0.027 

11:54 < O_OOOi 

08:58 8.50 

06:58 89 
08:58 21 

08:58 <2 

07:43 18 

Brian GrahaTldiSC. 
Project Coordinator 
Environmental Services, Analytical 

/ 

Data reported represents Ifte sample submitted to SGS lakefield Research. Rt>productlon of tllis analytical rePQrt In full 0< In part is prohibited wlthQut prior written approval. 
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SGS Lakefield Research Limited 
P.O. 8ox4300-185 Concession St. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

SPLP 1312 Fluid #1 

Projec.t: CALR-11016-001 

Thursday, August 11, 2005 

Date Rec.: 15 July 2005 
lR Report: CA10234..JUl05 
Reference: CofC:11016-001-10 

Copy: #2 

CERTIFICATE OF ANALYSIS 
Final Report - Reissue 

Analysis Analysis Approval TestF30Ro TestF30 Ro 
Approval Date Time Tails Tails Dup 

Sample Date & Time 15-Juf-05 
Moisture [%] .. 29-Ju1-05 13:26 10.0 10.0 

% solids [%] 29-Jul-05 13:26 90.0 90.0 

Sample [welght(g)) 29-Jul-05 13:26 100 100 
Ext-Fluid [#1 or #2) 29-Jul-05 13:26 

ExtVolume [ml] 29-Jul-05 13:26 1800 1800 

InitialpH [untts} 29-Jul-05 13:26 9.21 9.22 

Fina! pH [units] 29-Jul-OS 13:26 9.44 9.46 

pH [no unit] 28-Jul-05 18:31 7.71 7.66 

Cond uctivlty (uS/em) 28-Jul-05 18:31 73 66 

Alkalinity [mg/L as CaC03] 28-Jul-05 18:31 20 23 

Acidity [mglL as CaC03] 28-Jul-OS 18:31 <2 <2 

Sulphate [mg/LJ 28-Jul-OS 08:16 9.4 11 

Mercury [mg/L1 26-.)ul·05 13:41 < 0.0001 <0.0001 

Aluminum [mglLJ 26-Jul-OS 14:26 4.58 5.57 

Arsenic {mg/Lj 27-Jul-05 11:16 0.020 0.020 

Silver [mglL] 26-Jul-05 14:26 <0.005 <0.005 

Barium [mglL] 26-Jul-OS 14:26 0.685 0.683 I 
, 

, 

Beryllium [mgILJ 26-Jul-05 14:26 < 0.001 <: 0.001 

Boron [mglL] 26-Jul-05 14:26 0.33 0.37 

Bismuth [mg1L1 26-Jul-05 14:26 <0.05 <0.05 

CalCium \mglL] 26-Ju1-05 14:26 8.31 8.49 

Cadmium [mglL1 26-Jul-05 14:26 <0.005 < 0.005 

Cobalt [mg/L] 26-Jul-05 14:26 <: 0.01 <0.01 

Chromium (mg/l-] 26-Jul-05 14:26 0.07 0.08 

Copper [mg/L] 26-Jul-05 14:26 0.056 0.068 

Iron [mg/L] 26-Jul-05 14:26 6.89 8.49 

Potassium [mg/LJ 26-Jul-05 14:26 2.64 2.31 

Page 1 of 2 
Data reported represents the sample submitted to SGS lakefield Research. Reproduaion of this an.lytical !'<!Port In fuU or In part is prohibited WIthOut prIOr written approval. 
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SGS lakefield Research limited 
P.o. Bo)(43oo -185 Concession 51. 
Lakefield - 001<lrlo - KOL 2HO 
Phone: 705-652-2038 FAX: 705·652-6441 

Analysis 

lithium [mglL] 

Magnesium [mg/L] 

Manganese [mglLl 

Molybdenum [mg/L} 

Nickel (mg/L) 

Lead [mg/L] 

Antimony [mglL] 

Selenium [mgILl 

Tin [mglL] 

Strontium {mg/L] 

Titenium {mglLJ 

Thallium [mglL] 

Uranium [mg/L} 

Vanadium [mg/L1 

Tungsten {mg/L] 

Yttrium [mglL] 

Zinc [mg/Ll 

SPLP 1312 Fluid #1 

Project: CALR-11016-001 

LR Report: CA10234..JUL05 

3: 4: 5: 6: 
Analysis Analysis Approval Test F30 Ro TestF30 Ro 

Approval Date 

26-Jul-05 

26-Jul-05 

26-Jul-05 

26-Jul-05 

26-Jul"()5 

26-Jul-OS 

26-Jul-05 

28·Jul-05 

26-Jul-05 

26·Jul·05 

26-Jul-05 

28-Ju1-05 

26-Jul..()S 

26-Jul-05 

26-Jui-05 

26-Jul-05 

26-Ju1..Q5 

Page 2 of 2 

Time Tails 

14:26 <0.005 

14:26 3.00 

14:26 0.075 

14:26 <0.02 

14:26 0.05 

14:26 <0.02 

14:26 <0.05 

09:11 <0.005 

14:26 <0.1 

14:26 0.0258 

14:27 0.200 

14:27 < 0.1 

14:27 0.02 

14:27 0.019 

14:27 <0.05 

14:27 <0.001 

14:27 0.11 

I 
Brian Graha B. Sc. 
Project Coordinator 

Talis Dup 

< 0.005 

3.60 

0.091 

<0.02 

0.06 

<0.02 

< 0.05 

<0.005 

<0.1 

0.0275 

0.250 

<: 0.1 

0.02 

0.022 

<0.05 

0.001 

0.12 

Environmental Services, Analytical 

Data ,eported repn!sents the sample submitted to SGS Lakefield Research. Reproduction of thl$ analytical n!port In full or In part Is prohibited withOut prior written approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 • 185 Concession St. 
Lakefield· Ontario· Kat. 200 
Phone: 705-652-2038 FAX: 705·652·6441 

Environmental Services 
Attn: Barb Bowman marilyn.keUy@sgs.com 

CERTIFICATE OF 

Project: CALR-11016·001 

Tuesday, July OS, 2005 

Date Ree.: 16 June 2005 
LR Report: CA10293..JUN05 
Reference: 11016-001-1 

Copy: #2 

ANALYSIS 
Final Report - Revised 

Analysis 3: 4; 5: 
Analysis Analysis June 18/06 Combined 
Approval Approval Floatation Tails Test 

Date Time F19 Decant· Day 0 

Sample Date & Time 16·Juo-05 
Temperature [OC} 22.2 

Tot. Suspended Solids [mg/L] 21-Jun-05 14:08 3440 
pH [no unit) 22-Jun-05 15:26 9.32 
Acidity [mgfL as CaC03] 22-Jun·05 15:26 <2 

Alkalinity [mg/L as CaC03} 22-Jun-05 15:26 64 
Conductivity (uS/em) 22-Jun-05 15:26 232 

Solids (Total Dissolved) [mglLj 28-Jun-05 15:06 286 
Fluoride [mglL) 22-Jun-05 12:33 0.12 

Chloride [mg/L] 2Q-Jun-05 11:55 18 

Sulphate [mgfLJ 20-Jun-05 11:55 16 
Nitrite (as nitrogen) (mglLJ 20-Jun-05 11:55 <0.6 

Nitrate (as nitrogen) (mg/L) 20-Jun-05 11:55 <0.5 

Ammonia+Ammonium (N) (mglL) 21-Jun-05 09:01 0.1 

Thiosalts [as S203 mgIL1 24-Jun-05 09:22 25 
Mercury [mg/LJ 22-Jun-05 10:34 0.0010 

Silver [mg/LJ 27-Jun-OS 16:20 0.0019 

Aluminum [mglL] 27-Jun-OS 16:27 93.1 
(' 

Arsenic [mg/L] 22-Jun-05 08:24 0.11 

Barium (mg/Lj 27-Jun-05 16:20 0.519 

Beryllium [mglLJ 27·Jun-QS 16:20 <0.005 

Boron [mg/L) 27-Jun-05 16:27 0.19 

Bismuth [mglL] 27-Jun-05 16:20 0.0201 

Calcium [mg/LJ 27-Jun-05 16:27 58.0 

Cadmium (mglL) Z7-Jun-05 16:20 0.0009 

Cobalt [mglL) 27-Jun-05 16:20 0.132 
Chromium [mg/L) 27-Jun-05 16:20 0.441 

Copper [mglL) 27-Jun-05 16:20 0.541 

Iron (mg/L] 28-Jun-05 11:40 140 

Potassium [mg/LJ 27-Jun-05 16:27 31.9 

Page 1 of 2 
Data reportt<! represents the sample submitted to SGS Lakeneld I\l!search. Repr<Xluctlon of this analytical report In lull or In part Is ptOhlblted without prior written approval. 
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SGS Lakefield Research Limited 
P,O. Box 4300 -185 Concession St. 
lakefield - Ontario - KOL mo 
Phone: 705·652·2038 FAX: 705-652-6441 

Analysis 3: 
Analysis 
Approval 

Date 

lithium (mglLJ 27-Jun-05 

Magnesium [mg/L] 27-Jun-05 

Manganese [maIL] 27-Jun-05 

Molydenum [rnglL] 27-Jun-05 

Nickel [mg/l] 27-Jun-05 

Lead [maIL] 27-Jun-05 

Antimony (mg/Ll 27-Jun-OS 

Selenium [mgIL] 22-Jun-05 

Tin [mg/l] 27.Jun-05 

Strontium [mg/L) 27.Jun-05 

Titanium {mglL1 27.Jun-05 

Thallium (mg/l} 27-Jun-05 

Uranium (mg/L! 27.Jun-05 

Vanadium [mglLj 27-Jun-05 

Tungsten [mg/L] 27-Jun-05 

Yttrium [mgllj 
.. 

27-Jun-05 

Zinc [mg/LJ 27-Jun-05 

Page 2 of:2 

Project: CALR·11016-001 

LR Report; CA10293..JUN05 

4: 5: 
Analysis June 16/05 Combined 
Approval Floatation Tails Test 

Time Fi9 Decant - Day 0 

16:27 0.006 

16:27 50.4 
16:20 1.40 
16:20 0.0102 

16:20 1.60 

16:20 0.106 

16:20 0.0016 
08:24 <0.005 

16:20 0.007 

16:20 0.237 
16:20 5.57 

16:20 0.0005 

16:20 0.0069 
16:20 0.325 

16:21 0.0012 

16:27 0.019 

16:21 0.163 

Brian Grahailli3.SC. 
Project Coordinator 
Environmental Services, Analytical 

Oat. reported repreSeflts the sample submitted to SGS lakefield ~e.eon:h. Reproduction or thiS analytical report in full or In part is prohibited without prior wrilten approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession 51. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652·2038 FAX: 705-652-6441 

Environmental Services 
Attn : Barb Bowman marllyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Wednesday, June 29, 2005 

Date Ree.: 17 June 2005 
LR Report: CA10319..JUN05 
Reference: CofC:11016-001-2 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis June 11105 Combined 
Approval Approval Floatation Talis Test F19 

Date Time Decant - Day 1 

Sample Date & Time 17-Jun..()S 13:20 
Temperature [OC] 22.0 

Tol Suspended Solids [mglLJ 21-Jun-05 14:08 89 
pH [no unit) 22-Jun-05 15:27 7.53 

Acidity [mg/L as CaC03] 22-Jun..Q5 15:27 <2 

Alkalinity [mglL as CaC03) 22-Jun-05 15:27 35 

Conductivity [uS/em) 22-Jun-05 15:27 241 

Solids (Total Dissolved) [mg/L) 23-Jun-05 12:29 280 

Fluoride [mglLj 22-Jun-05 12:34 0.20 

Chloride [mgILJ 23-Jun-05 07:17 17 

Sulphate [mglL] 23-Jun-05 07:17 56 

Nitrite (as nitrogen) [mg/ll 23-Jun..QS 12:25 <0.06 

Nitrate (as nitrogen) [mg/L! 23-Jun-OS 12:25 0.11 

Ammonia+Ammonium (N) (mg/L] 21-Jun-05 10:11 <0.1 

Thiosalts [as S203 mglL) 24-Jun..Q5 09:22 28 
Mercury [mg/LJ 28-Jun-05 07:31 <0.0001 

Silver [mglL] 27-Jun-05 11:25 0.0002 " Aluminum [mg/L] 28-Jun-05 12:49 17.8 

Arsenic [mg/Ll 22-Jun-05 08:28 0.026 

Barium [mg/L] 27-Jun-05 11:25 0.086 

Beryllium [mg/L] 27-Jun-05 11:25 <0,005 

Boron [mg/LJ 28-Jun-OS 12:49 0.08 

Bismuth [mgIL] 27-Jun-05 11:25 0.0022 

Calcium (mg/L] 28-Jun-05 12:49 24.4 

Cadmium [mglL] 27-Jun-05 11:25 < 0.0001 

Coball [mg/LJ 27-Jun..Q5 11:25 0.0133 

Chromium [mglL] 27-Jun-05 11:26 0.052 

Copper [mg/l] 27-Jun-05 11:26 0,0460 

Page 1 of 2 
Oat" ,,,ported n!presents the sample submlttec:l to SGS Lakefield Research, Reproduction of this analytical report ill full Or In part IS prohibi~ without prior writD!n approval. 
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SGS Lakefield Research Limited 
P.O. Box 4300 ·185 Concession Sl 
Lakefield· Ontario - KOL 2HO 
Phone: 105-652·2038 FAX: 705-652-6441 

Analysis 3: 
Analysis 
Approval 

Date 

Iron [mgIL) 28-Jun-OS 

Potassium [mg/L] 28-Jun-OS 

lithium [mg/LJ 28-Jun-OS 

Magnesium (mg/L) 28-Jun-OS 

Manganese [mglL] . 27-Jun-05 

Molydenum [mglLJ 27.Jun-05 

Nickel [mglL] 27-Jun-05 

Lead [mg/L} 27.Jun-05 

Antimony [mgfLJ 27-Jun-05 

Selenium (mglLJ 22.Jun-05 

Tin [mglLJ 27-Jun-05 

Strontium [mg/L1 27.Jun-05 

Titanium [mglLJ 27-Jun-05 

Thallium [mg/LJ 27-Jun-05 

Uranium (mglL) 27-Jun-OS 

Vanadium (mglL) 27-Jun-OS 

Tungsten [mg/L] 27-Jun-05 

Yttrium (mglLJ 28-Jun-05 

Zinc [mg/Lj 27-Jun-05 

Page:2 of 2 

Project: CALR-11016-001 

LRReport: CA10319.JUN05 

4: 5: 
Analysis June 17/05 Combined 
Approval Floatation Tails Test F19 

Time Decant· Day 1 

12:49 19.3 

12:49 19.0 

12;49 <0.005 

12:49 12.9 

11:26 0.165 

11:26 0.0143 

11:26 0.190 

11:26 0.0145 

11:26 0.0034 

08:28 <0.005 

11:26 0.004 

11:26 0.0934 

11:26 0.583 

11:26 <0.0002 

11:26 0.0010 

11:26 0.0442 

11:26 0.0028 

12:49 0,004 

11:26 0.021 

Brian GrahaflliiSC. 
Project Coordinator 
Environmental Services, Analytica~, 

Data reported represents the sample submitteo to SGS lakefield Research. Reproduction of this analytical report in full or in part is prohihited without prior written approval. 
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5GS lakefield Research Limited 
P.O. Box 4300 - 185 Concession SI. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Barb Bowman msrilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Wednesday. July 06, 2005 

Date Rec.: 23 June 2005 
LR Report: CA10423-JUN05 
Reference: 11016-001-4 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis June 23/05 Combined 
Approval Approval Flotation Tails Test F19 

Date Time Decant Day 7 

Sample Date & Time 23-Jun-05 09:30 
Temperature (.C] 21.6 

Tot. Suspended Solids [mg/ll 28-Jun-05 09:16 16 

pH (no unit] 27-Jun-05 10:40 7.67 

Acidity [mglL as CaC03] 21-Jun-05 10:40 <2 

Alkalinity [mg/L as CaC03) 27-Jun-05 10:40 34 

Conductivity [uSfem] 27-Jl.ln-05 10:40 247 
Solids (Total Dissolved) [mglLl 04-Jul-05 17:23 191 
Fluoride [mglLl 27-Jun-05 10:54 0.26 

Chloride [mglLl 28-Jun-05 09:31 17 

Sulphate [mg/L] 28-Jun-05 09:31 35 

Nitrite (as nitrogen) [mg/L] 28-Jun-05 09:32 <0.06 

Nitrate (as nitrogen) [mg/L] 28-Jun-05 09:32 <0.05 

Ammonia+Ammonium (N) [mg/L] 23-Jun-OS 22:35 0.2 

Thiosalts [as 8203 mglL] 05-Jul-05 14:26 22 

Mercury [mglL] 28-Jun-05 07:34 < 0.0001 

Silver [mgIL] 04-Jul-05 13:17 < 0.0001 I 
, 

Aluminum [mg/L) 05-Ju1-05 11:25 0.68 

Arsenic [mglL] 28.Jun-05 09:04 0.Q15 

Barium [mglL] 04-Jul-05 13:17 0.022 

Beryllium [mgIL! 04-Jut-05 13:17 <0.005 

Boron [mgfL) 05-Jut-05 11:25 0.05 

Bismuth [mg/L] 04-Jul-05 13:17 <0.0003 

Calcium [mg/L] OS-Jul-OS 11:25 16.3 

Cadmium [mglL] 04-Jul-05 13:17 <: 0.0001 

Cobalt [mg/LJ 04-Jul-05 13:17 0.0006 

Chromium [mg/LJ 04-Jul-05 13:17 0.002 

Copper [mglL] 04-Jul-05 13:17 0.0009 

Page 1 of2 
Data reported represents the samp!" submitted to SGS lakefield Research. Reprodud:ion of this B<1a!ytlc., report (n rull or in part is prohibit'!" without prior written approval. 
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SGS Lakefield Research Limited 
P.o. Box 4300 -185 Concession St. 
Lakelield - Onlada - KOL 2HO 
Phone: 705-652-2038 FAX: 705·652-6441 

Analysis 3: 
Analysis 
Approval 

Date 

Iron [mglL] 05-Ju1--05 

Potassium (mgfLj 05-Jul-05 

Lithium [mglL] 05-Jul·05 

Magnesium [mg/L] 05-Jul-05 

Manganese [mglL] 04-Jul-05 

Molydenum [mg/L] 04-Jul-05 

Nickel (mglLJ 04-Ju1-05 

Lead [mgIL] Q4-Jul-05 

Antimony [mg/L] 04-Jul-05 

Selenium [mglLJ 2a-Jun-05 

Tin [mglL] 04-Jul-05 

Strontium [mg/l) 04-Jul-05 

Titanium [mglL] 04-Jul-05 

Thallium [mg/LJ 04-Jul-05 

Uranium [mg/LJ 04-Jul-05 

Vanadium [mgILJ 04-Jul-05 

Tungsten (mg/ll 04-Jul-05 

yttrium [mg/L] 05-Jul-05 

Zinc [mgfLj 04-Jul-05 

Page:2 of 2 

Project: CALR-11016-001 

LRReport : CA10423-.JUN05 

4: 5: 
Analysis June 23106 Combined 
Approval Flotation Tails Test F19 

Time Decant Day 7 

11:25 0.44 

11:25 18.0 

11:25 < 0.005 

11:25 1.70 

13:17 0.0064 

13:17 0.0140 

13:17 0.006 
13:17 0.0005 

13:17 0.0042 

09:04 <0.005 

13:17 0.004 

13:17 0.0590 

13:17 0.010 

13:17 <0.0002 

13:17 0.0002 

13:17 0.0036 

13:17 0.0028 

11:25 <0.001 

13:17 0.001 

Brian Graha!IJ1iSC. 
Project Coordinator 
Environmental Services, Analytical,--

Oata repOtted represents the sample submitted to SGS lakefield Research. Reprodu(tlon of this ana1vtical report in full or In part is prohibited without prior written approval. 
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SOS Lallefleld Research Umlted 
P.O. Box 4300 -185 Concession St 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705·652-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kel'y@sgs.com 

Project: CALR-11016-001 

Thursday, July 14,2005 

Date Ree.: 30 June 2005 
LR Report: CA10548..JUN05 
Reference: 11016-001-5 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 6: 
Analysis Analysis June 30/05 Combined 
Approval Approval Flotation Tails Test F19 

Date Time Decant - Day 14 

Sample Date & Time 30..Jun--0513:30 
Temperature (OC] 13.4 
Tot. Suspended Solids [mg/l] 07..Jul-05 09:16 5 
pH (no unit) 07.Jul-05 12:35 7.83 
Acidity [mglL as CaC03j 07..Jul-05 12:35 <2 

Alkalinity [mg/L as CaC03] 07..Jul-05 12:35 494 
ConductMty [uS/em} 07-Jul-05 12:35 2060 

Solids (Total Dissolved) [mglL1 OS-Jul-05 11:59 1150 

Fluoride [mglL] 07-Jul-05 09;08 0.32 
Chloride [mg/L) 05-Jul-05 14:33 18 

Sulphate [mglLJ 05-Jul-05 14:33 49 
Nitrite (as nitrogen) [mg/L] 05-Ju1-05 14:33 <0.06 

Nitrate (as nitrogen) [mgJ1.] 05-Jul-05 14:33 <0.05 

Ammonia+Ammonium (N) [mglL) OS.Jul·05 09:18 0.2 

Thiosalts (as 8203 mglL) 08..Jul·05 14:45 15 
Mercury [mg/L) 08..Jul-05 12:58 < 0.0001 

Silver [mglLl 13-Jul-05 19:07 <: 0.0001 

Aluminum [mg/Ll 07.Jul-05 15:09 0.24 I 
, 

Arsenic [mglL] 13-Ju1-05 03:28 0.028 

Barium [mg/L] 13-Jul-05 19:07 0.027 

Beryllium [mglL] 13.Jul-05 19:07 <0.005 

Boron [mg/Lj 07·Jul-05 15:09 0.18 

Bismuth [mg/Lj 13-Jul-05 19:07 .: 0.0003 

Calcium [mg/L] 07-Jul-05 15:09 19.6 

Cadmium [mg/L] 13-Jul-05 19:07 < 0.0001 

Cobalt [mg/L1 i3-Jul-OS 19:07 0.0006 

Chromium [mg/L) 13-Jul-05 19:07 0.002 

Copper [mglLJ 13..Jul-05 19:07 0.0014 

Iron [mg/L] 07·Jul-OS 15:09 0.14 

Potassium [mg/L] 07-Jul-05 15:09 16.8 

Page 1 of 2 
Data reported represents the sample submitted to SOS lakefield Research. Reproduction of this analytical report In fun or In part is prohibited without prior written approval. 



SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 
Analysis 
Approval 

Date 

lithium Imgll] 07-Jul-05 

Magnesium [mgll] 07-Jul-05 

Manganese [mgll) 1S-Jul-OS 

Molydenum [mg/L] i3-Jul-OS 

Nickel [mg/lJ 13-Jul-05 

Lead (mgllJ 13-Jul-05 

Antimony (mglL] 13..Jul-05 

Selenium [mglL] i3-Jul-OS 

Tin [mgllJ 13-Ju1-OS 

Strontium [mglL) 13-Jul-05 

Titanium [mglLJ i3-Jul-OS 

Thallium [mg/L] 13..Jul-05 

Uranium [mglL] 1S-Jut-05 

Vanadium [mg/Ll 13..Jul-05 

Tungsten [mg/Lj i3-Jut-OS 

Yttrium [mg/Lj 07..Jul-05 

Zinc [mglLl 13..Jul-05 

Page 2 of 2 

Project: CALR-11016-001 

LR Report: CA10548--!UN05 

4: 5: 
AnalYSis June 30/05 Combined 
Approval Flotation Talis Test F19 

Time Decant - Day 14 
15:09 <0.005 

15:09 2.21 
19:07 0.0037 

19:07 0.0180 

19:07 0.008 

19:07 0.0007 

19:07 0.0055 

03:28 < 0.005 

19:08 0.001 

19:08 0.0656 

19:08 0.004 

19:08 < 0.0002 

19:08 0.0004 

19:08 0.0023 

19:08 0.0030 

15:09 < 0.001 

19;08 < 0.001 

Brian Grahal/d3.$C. 
Project Coordinator 
Environmental Services, Analytical 

Oata reported represents the sample submitted to SGS Laker .. ld Research. Reproduction of this analytical report In full or In part Is prohibited without prior written approval. 



G$ .... 
SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession SI. 
Lakefield - Ontario - KOL 2HO 
Phone: 70S-652-2038 FAX: 70S-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

Project: CALR-11016-001 

VVednesday, August 17, 2005 

Date Rec.: 10 August 2005 
LR Report: CA10160-AUG05 
Reference: 11016-001-5 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 

Sample Date & Tin'!.e 
Alkalinity [mglL as Cae03] 

Conductivity [uS/em] 
Solids (Total Dissolved) lrng/L] 

3; 
Analysis 
Approval 

Date 

12-Aug-05 
12-Aug-OS 
17-Aug-05 

Original results reported under CA10548-JUN05. 

4: 5: 
Analysis June 30105 Combined 
Approval Flotation Tails Test F19 

Time Decant· Day 14 

13:26 
13:26 
09:37 

30-Jun-OS 13:30 
39 

290 
190 

/ 
Brian Graha B.Sc. 
Project Coordinator 
Environmental Services, Analytical 

Page 1 of 1 
Oata reported represents the sample submitted to SGS lakelleld Research. ReproduCtion of this analytical repOrt in full Or In part Is prohlolted without prior written approval. 



G 
SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - OntariO - KOL .2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

July 27, 2005 

Date Rae.: 14 July 2005 
LR Report: CA 1 0194..JUl05 
Reference: 11016-001-7 

Copy; #2 

ANALYSIS 
Final Report - Revised 

Analysis 3: 4: 5: 
Analysis Analysis July 14/05 
Approval Approval Combined 

Date Time Flotation Tails 
TestF19 

Decant-Day 28 
Sample Date & TIme 14-Ju1-05 10:30 
Temperature Upon [Receipt °Cl 27.1 
Tot Suspended Solids [mg/L} 21-Ju1-05 14:58 3 
pH [units] 19-Jul-05 09:26 7.62 
Acidity [mglL as CaC03] 19-Jul-05 09:26 <2 
Alkalinity (mglL as CaC03] 19-Jul-05 09:26 52 
Conductivity [uS/em] 19-Jul-05 09:26 325 
Tot.Dissolved Solids [mg/l...l 21-Ju1-05 14:23 243 
F [mg/L] 15-Jul-05 15:30 0.29 
CI [mg/L] 18-Ju1-05 11 :51 17 
504 [mglL] 18-Jul-05 11:51 85 
N02 {as N mg/L] 1B-Jul-05 11:51 <0.06 
N03 [as N mg/L] 18-Jul-05 11:51 <: 0.05 
NH3+NH4 [as N mg/lJ 15-JuJ-05 18:60 <0.1 
Thiosalts [as S203 mglL} 18-Jul-05 13:27 <10 
Hg [mg/L] 20-Jul-05 13:46 <: 0.0001 
Ag [mg/lj 22-Jul-05 12:49 <: 0.0001 
A! [mg/L] 22-Jul-05 07:20 1.99 I 

, 

As [mg/L} 21-Jul-05 08:34 0.011 
Sa [mg/L] 22-Jul-05 12:49 0.053 
Be (mg/LJ 22-Jul-05 12:49 < 0.005 
B [mg/L] 22-Jul-05 07:20 0.05 
Bi [mg/L] 22-Jul-05 12:49 < 0.0003 
Ca [mg/l] 22-Jul-05 07:20 32.4 
Cd [mg/L] 22-Jul-05 12:49 < 0.0001 
Co [mg/lj 22-Jul-05 12:49 0.0032 
Cr [mg/l} 22-Jul-05 12:49 0.010 
Cu {mglL} 22-Jul-05 12:49 0.0065 
Fe [mg/L] 22-Jul-05 07:20 2.20 
K[mglLJ 22-Jul·05 07:20 21.1 
U [mgIL] 22-Jul-05 07:20 < 0.005 

Page 1 of 2 
Data reported represents tlle sample sul)mltted to SGS lakefield Re,earch. Reprootlction of ttli' analytical report in (ull or in part is prol"llblled without prior written approval. 



SGS Lakefield Research limited 
P.O. Box 4300 - 185 Concession Sl 
Lakefield - Ontario - KOL 2HO 
Phone: 705·652-2038 FAX: 705-652·6441 

Analysis 

Mg [mg/L] 
Mn [mglLJ 
Mo [mg/L] 
Ni [mg/LJ 
Pb [mg/L] 
Sb (mg/LJ 
Se (mglL] 
Sn {mglL] 
Sr[mglL] 
Ti[mg/L] 
TllmglL] 
U [mglL] 
V [mgll] 
W[mglL] 
v [mg/LI 
In (mg/Ll 

Project: CALR·11016-001 

LRReport: CA10194..JUL05 

3: 4: 5: 
Analysis Analysis July 14/05 
Approval Approval Combined 

Date Time Flotation Tails 
Test F19 

Decant·Oay 28 
22..Jul·05 07:20 5.30 
22-Jul-05 12:49 0.0437 
22·Jul·05 12:49 0.0193 
22-Jul..Q5 12:49 0.040 
22-Jul..Q5 12:49 0.0018 
22·Jul-05 12:49 0.0049 
21-Jul..Q5 08:34 <:0.005 
22-Jul-05 12:49 0.001 
22..Jul·OS 12:49 0.0963 
22-JuI-05 12:49 0.087 
22..Jul"()S 12:49 <0.0002 
22..Jul"()5 12:49 0.0006 
22·Jul"()5 12:49 0.0101 
22-Jul-05 12:49 0.0018 
22..Jul-05 07:20 < 0.001 
22..Jul-05 12:50 0.007 

~B'SC' C.Chem 
GM, Environmental Services, Analytical 

Page 2 of 2 
Data reported repruents the sample submitted to SGS lakefield Researdl. Reptoductlon of tills analytical report In (ull or if! part; is prohlbite<l wlt~out prior written approval. 
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... SG 
SGS Lakefield Research Limited 
P.O. Box 4300 - 165 Concession 51. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn : Barb Bowman marilyn.kelly@sgs.com 

Project: CALR-11016-001 

Tuesday,August23,2005 

Date Rec.: 11 August 2005 
LR Report: CA10191-AUG05 
Reference: 11016-001-13 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Aug 11/05 Combined 
Approval Approval Floatlon Tails Test F19 

Date TIme Decant - Day 56 

Sample Date & TIme 11~Aug-0511 :15 
Temperature ["Cj 23.9 
Tot. Suspended Solids [mg/L) 17-Aug-05 09:48 <2 
pH[nounitj 17-Aug-05 13:46 7_88 
Acidity [mg/L as CaC03) 17-Aug-05 13:46 <2 
Alkalinity (mglL as CaC03) 17-Aug-OS 13:46 S2 
Conductivity [uS/em) 17-Aug-05 13:46 396 
Solids (Total DissOlved) [mglLJ 19-Aug-OS 09:S4 266 
Fluoride (mglL] 16-Aug-OS 13:4S 0.39 
Chloride [mgIL] lS-Aug-OS 14:50 17 
Sulphate (mglL] 1S-Aug-05 14:S0 120 
Nitrite (as nitrogen) [mglL) lS-Aug-OS 14:S0 <0.06 
Nitrate (as nitrogen) [mglL] 1S-Aug-QS 14:S0 <O.OS 
Ammonia+Ammonium (N) {mg/L) 1S-Aug-OS 20:14 < 0.1 
Thlosa/ts [as S203 mglL) lS-Aug-QS 09:43 <10 
Mercury (mgtL) 17-Aug-QS 14:49 < 0.0001 
Silver [mglL] 17-Aug-QS 08:14 < 0.0001 
Aluminum (mglL] 17-Aug-OS 08:23 0.08 
Arsenic [mg/L1 17-Aug-QS 08:S1 0.11 

/ 
, 

Barium [mglL) 17-Aug-OS 08:14 0.040 
Beryllium [mg/l) 17-Aug-OS 08:14 <: O.OOS 
Boron [mglL] 17-Aug-05 08:23 O.OS 
Bismuth [mg/L) 17-Aug-OS 08:14 <0.0003 
Calcium [mg/L) 17-Aug-OS 08:23 42.3 
Cadmium [mg/L) 17-Aug-QS 08:14 < 0.0001 
Cobalt (mglL) 17-Aug-QS 08:14 0.0013 
Chromium [mg/Lj 17-Aug·OS 08:14 < 0.001 
Copper [mg/L] 17-Aug·OS 08:14 < 0.0008 
Iron {mg/L] 17-Aug-OS 08:23 < 0.02 
Potassium (mglL] 17-Aug-OS 08:24 24.S 
Lithium [mg/L] 17-Aug-05 08:24 < O.OOS 
Magnesium [mglLI 17-Aug-OS 08:24 4.68 

Page 1 of 2 Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report in full 01' in part is prohibited without prior written approval. 
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.G 
SGS lakefield Research limited 
P.O. Box 4300 -185 Concession St. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 70S-652-6441 

Analysis 

Manganese [mgfL] 

Molydenum [mglL] 

Nickel [mg/L] 

Lead [mglL] 

Antimony [mglL] 

Selenium [mglL] 

TIn [mglLJ 

Strontium (mg/lJ 

Titanium [mg/Lj 

Thallium [mgfl] 

Uranium [mgfL) 

Vanadium (mglL) 

Tungsten [mg/LJ 

yttrium (mg/L] 

Zinc [mg/L) 

3: 
Analysis 
Approval 

Date 

17-Aug-OS 

17-Aug-05 

17-Aug-05 

17-Aug-QS 

17-Aug-Q5 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-QS 

17-Aug-OS 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

Page 2 of 2 

Project: CALR-11016-001 

lR Report: CA10191-AUG05 

4: 5: 
Analysis Aug 11/05 Combined 
Approval FloatioR Tails Test Fi9 

Time Decant· Day 56 

08:14 0.0042 

08:14 0.0224 

08:14 0.006 

08:14 < 0.0002 

08:14 0.0041 

08:14 < 0.005 

08:14 0.007 

08:14 0_124 

08:14 < 0.003 

08:14 <0.0002 

08:14 0.0014 

08:14 0.0037 

08:14 0.0033 

08:24 <0.001 

08:14 < 0.001 

Brian Grahatli B.Sc. 
Project Coordinator 
Environmental Services, Analytical 

Data reported represents the sample submitted to SGS lakeneld Research. Reproduction of this analytical report In full or In part Is prohibited without prior written approval. 
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G 
SGS Lakefield Research Limited 
P.O. Box4300-185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelfy@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

July 27,2005 

Date Rec.: 14 July 2005 
LR Report: CA10193-JUL05 
Reference: 11016-001-6 

Copy: #2 

ANALYSIS 
Final Report - Revised 

Analysis 3: 4: 5: 
Analysis Analysis July 13/05 Test 
Approval Approval F30 Ro tails 

Date Time Decant-Day 0 

... 
Sample Date & Time 13-Jul-0516:20 
Temperature Upon [Receipt 'C] 9.1 
Tot Suspended Solids [mg/L] 21-Jul-05 14:S7 138 
pH (units] 19-Jul-05 09:26 8.09 
Acidity [mg/L as CaC03] 19-Jul-05 09:26 <2 
Alkalinity [mg/L as CaC03] 19-Jul-05 09:26 77 
Conductivity [uS/em] 19-Jul-OS 09:26 414 
Tot.Dissolved Sonds [mg/L] 21-Jul-05 14:23 317 
F[mglL] 1S-Jul-05 15:30 0.22 
CI [mg/L] 18-Jul-05 11 :S1 16 
S04[mg/L] 18-Jul-05 11:51 99 
N02 [as N mglL] 18-Jul-05 11:51 <0.06 
N03 [as N mg/LJ 18-Jul-OS 11 :51 O.SO 
NH3+NH4 [as N mg/L] 15-Jul-05 18:50 0.1 
Thiosalts [as S203 mg/L] 18-Jul-05 13:27 <10 
Hg [mg/LJ 20-Jul-05 13:46 < 0.0001 
Ag (mg/LJ 22-Jul-05 12:48 < 0.0001 
AI (mg/L] 22-Jul-OS 07:19 3.16 
As [mg/L] 21-Jul-OS 08:35 0.005 , , 
Ba[mg/L] 22-Jul-05 12:48 0.Q75 
Be [mg/L] 22-Jul-05 12:48 <0.005 
B [mg/L] 22-Jul-05 07:19 0.05 
Bi [mg/L] 22-Jul-05 12:48 < 0.0003 
Ca (mg/L] 22-Jul-05 07:19 46.8 
Cd [mg/Lj 22-Jul-05 12:48 < 0.0001 
Co [mg/L] 22-Jul-05 12:48 0.0021 
Cr[mglL] 22-Jul-05 12:48 0.0~2 

Cu [mg/LJ 22-Jul-05 12:49 0.0096 
Fe [mg/L] 22-Jul-05 07:19 3.73 
K(mg/LJ 22-Jul-05 07:19 264 
Li [mg/L] 22-Jul-05 07:19 < 0.005 
Mg [mg/L] 22-Jul-OS 07:20 10.1 

Page 1 of 2 
Data reported represents the sample submitted to SGS LakeField Research. Reproduction of this analytical «port in full or in part 15 prohibited Without prior written approval. 



SG 
SGS Lakefield Research Limited 
P.O. Box 4300 ·185 Concession SI. 
Lakefield· Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Mn [mg/Ll 
Mo (mglL] 
Ni [mglL] 
Pb [mg/L] 
Sb [mglL] 
Se [mg/L] 

Sn [mg/L] 
Sr[mglL1 
Ti [mglL1 
TI [mg/L1 
U [mg/L1 

v [mg/L1 
W(mglL] 
Y[mglL] 
Zn [mgfL) 

Project: CALR-11016-001 

LR Report: CA10193·JUL05 

3: 4: 5: 
Analysis Analysis July 13/05 Test 
Approval Approval F30 Rotails 

Date Time Decant-Day 0 

22-Jul-QS 12:49 0.0494 
22-Jul-OS 12:49 0.0119 
22-Jul-05 12:49 0.030 
22-Jul-05 12:49 0.0013 
22-Jul-05 12:49 0.0019 
21-Jul·OS 08:35 0.008 
22-Jul-OS 12:49 0.007 
22-Jul·05 12:49 0.149 
22-JuJ·OS 12:49 0.113 
22-Jul-05 12:49 <0.0002 
22-Jul·05 12:49 0.0007 
22-Jul-QS 12:49 0.0096 
22-Jul-OS 12:49 0.0008 
22-Jul·OS 07:20 < 0.001 
22-Jul-OS 12:49 0.006 

~B.Sc' C.Chem 
GM, Environmental Services, Analytical 

Page 2 of 2 

;' 
-' 

Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this analytical report in full or In part IS prohibited Vlithout prior written approval. 



G 
SGS lakefield Research LImited 
P.O. Box 4300 -185 Concession 51. 
lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

, 
Phone: ,Fax: 

CERTIFICATE 

Project: CALR-11016-001 

July 29, 2005 

Date Rec.: 15 July 2005 
LR Report: CA10217.,JUL05 

Copy: #2 

OF ANALYSIS 
Final Report - Revised 

Analysis 3: 4: 5: 
Analysis Analysis July 14/05 Test 
Approval Approval F30 FoTalls 

Date Time Decants - Day 1 

Sample Date & Time 14-Jul-0516:20 
Temperature Upon [Receipt ·C] 25.4 
Tot Suspended Solids [mg/L] 21-Jul-05 10:40 <2 
pH [units} 20-Jul-05 08:59 7.84 
Acidity [mg/L as CaC03] 20-Jul-05 08:59 <2 
Alkalinity [mg/L as CaC03] 20-Jul-05 08:'59 75 
Conductivity [uS/em] 20-Jul-05 08:59 458 
Tot.Dissolved Solids [mgll] 21-Jul-05 14:23 277 
F [mg/L] 19-Jul-05 15:35 0.25 
CI [mg/L) 18-Ju1-05 11:39 17 
S04 [mg/L] 22-Jul-05 13:56 130 
N02/as N mgll) 18-Jul-05 11:40 <0.06 
N03 [as N mg/L) 18-Jul-05 11:40 0.45 
NH3+NH4 [as N mg/L] 19-Jul-05 07:56 < 0.1 
Thiosalts [as S203 mg/L] 29-Jul-05 13:37 11 
Hg [mg/L] 20..Jul-05 13:48 < 0.0001 
Ag [mg/L] 22-Jul·05 12:48 < 0.0001 
AI [mglL] 22·Jul-05 07:17 0.18 
As [mg/L) 21·Jul·05 08:33 0.009 
Ba [mg/L] 22-Jul-05 12:48 0.065 ,. , 
Be [mgfLJ 22-Jul-05 12:48 < 0.005 
B [mg/L) 22·Jul-05 07:17 0.04 
Bi [mgfL) 22-Jul-05 12:48 < 0.0003 
Ca [mg/L) 22-Jul-05 07:17 46.~ 

Cd :mgfL] 22·Jul-05 12:48 < 0.0001 
Co [mg/L] 22-Jul-05 12:48 < 0.0003 
Cr[mgfL] 22-Jul-05 12:48 < 0.001 
Cu [mg/L] 22-Jul-05 12:48 < 0.0008 
Fe [mg/Lj 22-Jul-05 07:17 0.12 
Klmg/Lj 22-Jul-05 07:17 24.7 
U [mg/Lj 22-Jul-05 07:17 < 0.005 
Mg (mg/Lj 22-Jul-05 07:17 8.78 
Mn [mg/L] 22-Jul-05 12:48 0.0138 

Page 1 of 2 
Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this analytical report in full or In part is prohibited wltMut prior written approval. 



G I 

SGS Lakefield Research Limited 
Project: CALR-11016-001 

P.O. Box 4300 -185 Concession SL LR Report: CA 10217 ·JUL05 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 3: 4: 5: 
Analysis Analysis July 14/05 Test 
Approval Approval F30 FoTails 

Date Time Decants - Day 1 

Mo [mg/L] 22-Jul-05 12:48 0.0125 
Ni [mg/LJ 22-Jul-05 12:48 0.005 
Pb[mg/L) 22-Jul-05 12:48 <0.0002 
Sb(mglLJ 22-Jul-05 12:48 0.0020 
Se[mg/L] 21-Jul-05 08:33 < 0.005 
Sn [mg/lJ 22-Jul-05 12:48 0.002 
Sr[mg/L] 22-Jul-05 12:48 0.145 
Ti [mg/L] 22-Jul-05 12:48 0.004 
Tl [mgll] 22-Jul-05 12:48 < 0.0002 
U (mgll] 22-Jul-05 12:48 0.0006 
V [mg/L) 22-Jul-05 12:48 < 0.0009 
W[mg/LJ 22-Jul-05 12:48 0.0008 
Y[mgll] 22-Jul-05 07:17 < 0.001 
Zn [mg/LJ 22-Jul-05 12:48 < 0.001 

1t£:!i;B.SC. ~.Ch.m ( 
" 

GM, Environmental Services, AnalyUcal 

/ 

Page:2 of:2 
Oata re~rted represents the sample submitted to SGS lakefield Research. Reproducti<ln of this analyUcal report In rull or In part is prohibited without prior written approval. 



G.~. 
SGS LakefIeld Research Limited 
P.O. Box 4300 -185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

. 
Phone:. Fax: 

CERTIFICATE OF 

Project: CALR-11016-001 

July 29, 2005 

Date Rec.: 20 July 2005 
LR Report: CA 1 0286-JUL05 
Reference: 11016-001-11 

Copy: #2 

ANALYSIS 
Final Report - Revised 

Analysis 3: 4: 5: 
Analysis Analysis July 20/05 Test 
Approval Approval F30 Ro Tails 

Date Time Decant - Day 7 

Sample Date & Time 20-Jul-05 08:45 
Temperature Upon [Receipt ·C) 25.1 
Tot Suspended Solids [mg/L) 26-Jul-05 13:03 2 
pH [units) 26-Jul-05 13:15 8.02 
Acidity [mg/L as CaC03) 26-Jul-05 13:15 <2 
Alkalinity [mg/L as CaC03) 26-Jul-05 13:15 77 
Conductivity [uS/cm) 26-Jul-05 13:15 464 
Tot. Dissolved Solids [mg/L) 27-Jul-05 15:08 306 
F [mg/L] 26-JuJ-05 13:10 0.30 
CI [mg/L] 25-Jul-05 11:16 16 
S04[mglL] 25-Jul-05 11:16 120 
N02 [as N mg/LJ 25-Jul-05 11:16 < 0.06 
N03 (as N mg/L] 25-Jul-05 11:16 < 0.05 
NH3+NH4 [as N mg/L] 21-Jul-05 11:14 <0.1 
Thiosalts [as 5203 mg/LJ 29-Jul-05 13:37 < 10 
Hg [mg/L] 22-JuJ-05 14:26 < 0.0001 
Ag [mg/Lj 2B-JuJ-05 08:5B <0.0001 
AI [mg/L] 26-JuJ-05 13:19 1.06 
As [mg/L) 27-JuJ-05 11:17 0.006 I 

, 

Ba (mglL] 28-Jul-05 08:58 0.068 
Be [mg/L] 28-Jul-05 08:58 < 0.005 
B [mg/Lj 26-Jul-05 13:19 0.06 
Bi [mg/Lj 28-Jul-05 08:58 < 0.0003 
Ca [mg/L] 26-Jul-05 13:19 53.0 
Cd [mg/L] 2B-Jul-05 08:58 < 0.0001 
Co [mg/LJ 28-Jul-05 08:58 0.0010 
Cr(mglL] 28-Jul-05 08:58 0.005 
Cu [mg/L] 28-Jul-05 08:58 0.0033 
Fe [mg/L] 26-Jul-OS 13:19 1.60 
K[mg/L] 26-Jul-OS 13:19 28.2 
Li [mg/L) 26-Jul-05 13:19 < 0.005 
Mg [mg/Lj 26-Jul-05 13:19 10.4 

Page 1 of 2 
Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this anaJytical report in full or in part is prohibited without prior written approval. 

F 1-177 



s 
SGS Lakefield Research Limited 
P.O. Box 4300 • 185 Concession St. 
lakefield - Onlario • KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Mn [mg/L] 
Mo [mg/L] 
Ni [mg/L) 
Pb (mg/L] 
Sb (mg/lj 
Se (mg/Lj 
Sn [mg/LJ 
Sr[mg/L] 
Ti [mgllj 
TI [mgllJ 
U {mg/LJ 
V [mg/L] 
W(mgllj 
Y{mg/L] 
Zn (mglL] 

Project: CALR-11016-001 

LR Report: CA10286.JUL05 

3: 4: 5: 
Analysis Analysis July 20/05 Test 
Approval Approval F30 RoTaiis 

Date Time Decant - Day 7 

28-Jul-05 08:58 0.0313 
28-Jul-05 08:58 0.0167 
28-Jul-05 08:58 0.014 
28-Jul-05 08:58 0.0010 
28-Jut-05 08:58 0.0018 
28-Jul-05 08:58 < 0.005 
28-Jul-05 08:58 0.006 
28-Jul-05 08:58 0.145 
28-Jul-05 08:58 0.045 
28-Jul-05 08:58 < 0.0002 
28-Jul-05 08:58 0.0009 
28-Jul-05 08:58 0.0039 
28-Jul-05 08:58 0.0010 
26-Jul-05 13:20 < 0.001 
28-Jul-05 08:58 0.004 

~B.SC' C.Chem 
GM, Environmental Services, Analytical 

Page 2 of 2 
Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytic'" report in full or In part Is prohibited without prior written approval. 
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G 
SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession St. 
lakefield - Ontario - KOl 2H0 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Tuesday, August 09, 2005 

Date Ree.: 27 July 2005 
LR Report: CA10407·JUL05 
Reference: 11016-001-12 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis July 27/05 Test 
Approval Approval F30 RoTails 

Date Time Decant - Day 14 

Sample Date & Time 27-Jul-OS 14:15 

Temperature [0C) 24.6 

Tot. Suspended Solids [mgll] 02-Aug-05 15:50 6 

pH [no unit] 29-Jul-05 16:09 8.24 

Acidity [mgll as CaC03] 02-Aug-05 16:27 <2 

Alkalinity [mg/l as CaC03] 29-Jul-05 16:09 76 

Conductivity [uS/em] 29-Jul-05 16:09 190 

Solids (Total Dissolved) [mg/l] 02-Aug-05 15:34 306 

Ruoride (mg/l] 02-Aug-05 14:31 0.47 

Chloride [mg/L) 02-Aug-05 lS:57 17 

Sulphate [mg/l] 02-Aug-OS lS:57 130 

Nitrite (as nitrogen) [mg/l] 02-Aug-05 15:57 <0.06 

Nitrate (as nitrogen) (mg/l) 02-Aug-05 15:57 <O.OS 

Ammonia+Ammonium (N) (mg/l) 28-Jul-05 08:53 < 0.1 

Thiosalts [as S203 mg/l] 04-Aug-05 08:14 < 10 

Mercury [mg/l] 02-Aug-05 14:41 <. 0.0001 

Sliver [mg/l) 03-Aug-05 14:05 <. 0.0001 
, 

Aluminum [mg/l] 04-Aug-05 08:42 0.15 
, 

Arsenic [mg/l] 09-Aug-OS 09:47 0.006 

Barium [mg/l] 03-Aug-05 14:05 0.060 

Beryllium (mg/l] 03-Aug-OS 14:05 < 0.005 

Boron [mg/l] 04-Aug-05 08:42 0.05 

Bismuth [mg/l] 03-Aug-OS 14:05 < 0.0003 

Calcium [mg/l] 04-Aug-05 08:42 49.9 

Cadmium (mgll] 03-Aug-OS 14:05 < 0.0001 

Cobalt (mgll] 03-Aug-OS 14:05 0.0003 

Chromium (mg/lJ 03-Aug-05 14:06 < 0.001 

Copper [mg/l] 03-Aug-05 14:06 0.0008 

Iron (mg/l] 04-Aug-05 08:42 0.13 

Potassium (mg/l] 04-Aug-05 08:42 27.7 

Page 1 of 2 
Data reported represents the sample submitted to SGS lakefield Research. Reproduction of thiS analytical report in full or In part Is prohibited without prior written approval. 



S6. 
SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession SI. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Lithium (mglL] 

Magnesium [mgfL] 

Manganese [mgfLj 

Molydenum (mg/LJ 

Nickel {mgfL) 

Lead [mg/L] 
Antimony [mg/L) 

Selenium [mg/L] 
Tin [mg/L] 
Strontium [mg/L] 
Titanium [mg/L] 
Thallium [mg/L] 

Uranium [mg/L] 
Vanadium [mg/L] 
Tungsten [mgfL] 

Yttrium [mgfL] 

Zinc [mg/L] 

Project: CALR·11 016-001 

LR Report: CA 10407 -JULOS 

3: 4: 5: 
Analysis Analysis July 27105 Test 
Approval Approval F30 Ro Tails 

Date Time Decant· Day 14 

04-Aug-05 08:42 < 0.005 

04-Aug-05 08:42 10.1 

03-Aug-05 14:06 0.0171 

03-Aug-05 14:06 0.0177 

03-Aug-05 14:06 O.OOS 
03-Aug-05 14:06 0.0007 

03-Aug-05 14:06 0.0020 

09-Aug-05 09:46 < 0.005 

03-Aug-05 14:06 0.010 

03-Aug-05 14:06 0.144 

03-Aug-05 14:06 0.003 

03-Aug-05 14:06 < 0.0002 

03-Aug-05 14:06 0.0013 

03-Aug-05 14:06 0.0013 

03-Aug-05 14:06 0.0012 

04-Aug-05 08:43 < 0.001 

03-Aug-05 14:06 0.002 

Brian Graha(l, B. Sc. 
Project Coordinator 
Environmental Services, Analytical 

Page 2 of 2 

/ 

Data reported represents the sample submitted to SGS lakefield Research. Reproduction of this analytical report in full or in part Is prohibited without prior written approval. 
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G 
SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession SI. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kelly@sgs.com 

CERTIFICATE OF 

Project: CALR-11016-001 

Thursday, August 25,2005 

Date Rec.: 10 August 2005 
lR Report: CA10177-AUG05 
Reference: 11016-001-13 

Copy: #1 

ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Aug 10/05 Test 
Approval Approval F30 Ro Tails 

Date Time Decant-Day 28 
Sample Date & Ti~e 10-Aug-05 12:00 
Temperature rC] 24.9 
Tot. Suspended Solids [mg/L] 1S-Aug-OS 12:20 <2 
pH {no unit] 1S-Aug-OS 10:08 7.99 
Acidity (mg/L as CaC03) 1S-Aug-OS 10:08 <2 
Alkalinity [mg/L as CaC03] 1S-Aug-OS 10:08 81 
Conductivity (uS/em) 1S-Aug-OS 10:08 507 
Solids (Total Dissolved) (mglL] 17-Aug-05 10:25 343 
Fluoride (mg/L] 12-Aug-OS 16:26 0.54 
Chloride [mglL] 12-Aug-05 13:48 16 
Sulphate [mg/L) 12-Aug-05 13:48 130 
Nitrite (as nitrogen) [mglL) 12-Aug-05 13:48 <0.06 
Nitrate (as nitrogen) [mgfL] 12-Aug-05 13:48 <0.05 
Ammonia+Ammonium (N) [mgfL) 11-Aug-OS 10:29 0.2 
Thiosalls (as 8203 mglLJ 15-Aug-05 09:42 <10 
Mercury (mgfL) 17-Aug-05 13:05 < 0.0001 
Silver [mglL) 17-Aug-OS 13:05 < 0.0001 
Aluminum [mg/L] 1S-Aug-05 13:S4 O.1S , -
Arsenic [mg/L] 17-Aug-OS 08:48 0.008 
Barium [mgfL] 17-Aug-OS 13:0S 0.053 
Beryllium (mgfL] 17-Aug-05 13:05 < O.OOS 
Boron [mglL] 1S-Aug-05 13:54 0.06 
Bismuth [:nglL) 17-Aug-05 13:05 < 0.0003 
Calcium [mgfL) 1S-Aug-OS 13:S4 48.0 
Cadmium [mg/L] 17-Aug-OS 13:06 < 0.0001 
Cobalt [mg/L) 17-Aug-05 13:06 < 0.0003 
Chromium [mg/L] 17-Aug-OS 13:06 < 0.001 
Copper [mg/L) 17-Aug-05 13:06 0.0010 
Iron [mg/L] 1S-Aug-05 13:S4 0.11 
Potassium [mg/L] 15-Aug-05 13:54 27.4 

Page 1 of 2 Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report In (ull or in part is prohibiteo without prior written approval. 



SG$ 
SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession Sl 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Lithium [mg/L] 

Magnesium [mg/Ll 

Manganese [mglL] 

Molydenum [mglL] 

Nickel [mg/L] 

Lead [mg/L] 
Antimony [mg/L] 

Selenium [mg/L] 
Tin [mglL] 

Strontium [mg/L] 
Titanium [mgIL] 

Thallium [mg/L] 

Uranium (mglL] 

Vanadium [mg/L] 

Tungsten [mglL] 

Yttrium [mg/L] 

Zinc [mglL] 

3: 
Analysis 
Approval 

Date 

1S-Aug-05 

1S-Aug-05 

17-Aug-05 

17-Aug-OS 

17-Aug-05 

17-Aug-OS 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

17-Aug-05 

15-Aug-05 

17-Aug-05 

Page 2 of 2 

Project: CALR-11016-001 

LR Report: CA10177-AUG05 

4: 5: 
Analysis Aug 10/05 Test 
Approval F30RoTails 

Time Decant-Day 28 

13:S4 <O.OOS 

13:S3 10.4 

13:06 0.0075 

13:06 0.0216 

13:06 0.004 

13:06 0.0004 

13:06 0.0022 

08:48 <O.OOS 

13:06 0.007 

13:06 0.147 

13:06 0.004 

13:06 <0.0002 

13:06 0.0016 

13:06 0.0020 

13:06 0.0013 

13:53 <0.001 

13:06 0.003 

$7) 
Brian GrahafIJ B.Sc. 
Project Coordinator 
Environmental Services, Analytical 

/ 

Data reported represents the sample submitted to SGS Lakefield R.esearch. Reproduction of this analytical report in full or In part is prohibited without prior written approval. 
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.. , 
SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession $1. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Environmental Services 
Attn: Barb Bowman marilyn.kel/y@sgs.com 

Project: CALR-11016-001 

Tuesday, September 13, 2005 

Date Rec. = 07 September 2005 
LR Report CA10097-SEP05 
Reference: 11016-001-15 

Copy: #1 

CERTIFICATE OF ANALYSIS 
Final Report 

Analysis 3: 4: 5: 
Analysis Analysis Sept 7/05 Test 
Approval Approval F30 RoTails 

Date Time Decant-Day'56 
Sample Date & Time 07-Sep-OS11:30 
Temperature rC] 22.4 
Tot. Suspended Solids [mg/L] 09-Sep-05 09:S3 <2 
pH [no unit] 13-Sep-05 15:22 8.00 
Acidify [mglL as Cae03) i3-Sep-05 15:22 <2 
Alkalinity [mgll as CaG03) 13-Sep-05 15:22 8S 
Conductivity [uS/em] 13-Sep-05 15:22 493 
Solids (Total Dissolved) (mglLj 13-Sep-05 09:31 383 
Fluoride [mg/L] 09-Sep-OS 08:42 0.63 
Ch loride [mg/L) 09-Sep-05 13:04 17 
Sulphate [mglL] 09-Sep-05 13:04 130 
Nitrite (as nitrogen) [mgfL] 09-Sep-05 13:05 < 0.05 
Nitrate (as nitrogen) [mg/LJ 09-Sep-05 13:05 <0.05 
Ammonla+Ammonium (N) (mg/L] 07-Sep-05 22:47 <0.1 
Thiosalts [as S203 mg/L] 13-Sep-05 09:32 < 10 
Mercury (mg/L] 09-Sep-05 14:30 < 0.0001 
Silver [mg/L] 12-Sep-05 08:37 < 0.0001 
Aluminum [m9/L] 12-Sep-05 08:37 0.06 

t 
, 

Arsenic [mg/L) 13-Sep-OS 08:28 0.005 
Barium [mg/L) 12-Sep-05 08:37 0.048 
Beryllium [mg/L] 12-Sep-OS 08:37 < 0.005 
Boron [mg/Lj 12-Sep-05 08:37 0.06 
Bismuth [mg/L] 12-Sep-05 08:37 < 0.0003 
Calcium [mg/L] 12-Sep-05 08:38 50.7 
Cadmium [mg/L] 12-Sep-05 08:37 < 0.0001 
Cobalt [mg/LJ 12-Sep-05 08:37 < 0.0003 
Chromium [mg/L] 12-Sep-05 08:37 < 0.001 
Copper [mg/LJ 12-Sep-05 08:37 < 0.0008 
Iron [mg/L] 12-Sep-05 08:38 <0.02 
Potassium [mg/L] 12-Sep-05 08:38 25.9 

Page 1 of 2 Data reported represents the sample submitted to SGS lakefield !\esearch. Reproduction of this analyUcal report In full or In part Is prohibited without prior written approval. 
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SG ~ .. 
SGS Lakefield Research Limited 
P.O. Box 4300 -185 Concession st. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

Analysis 

Lithium [mg/LJ 
Magnesium [mg/L] 
Manganese [mg/Lj 
Molydenum [mgJL) 
Nickel [mg/L] 

Lead [mg/L] 
Antimony (mg/L) 
Selenium (mgJL] 
Tin (mgILj 
Strontium [mgJL] 
Titanium [mg/L] 
Thallium [mg/L] 
Uranium (mglL] 
Vanadium [mg/L] 
Tungsten [mg/Lj 
yttrium [mg/L] 
Zinc [mg/L] 

3: 
Analysis 
Approval 

Date 

12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 
12-Sep-05 

Page 2 of 2 

Project: CALR-11 016-001 

LRReport: CA10097-SEP05 

4: 5: 
Analysis Sept 7/05 Test 
Approval F30 RoTalls 

Time Decant-Day 66 

08:38 <0.005 
08:38 10.6 
08:35 0.0047 
08:35 0.0225 
08:35 0.003 
08:35 < 0.0002 
08:35 0.0019 
08:44 < 0.005 
08:35 0.001 
08:35 0.155 
08:35 < 0.003 
08:35 <0.0002 
08:35 0.0017 
08:35 0.0018 
08:35 0.0011 
08:35 < 0.0001 
08:35 0.002 

57) 
Brian Grahaflla.sc. 
Project Coordinator 
Environmental Services, Analytical 

./ 

Data r~port.d represents the sample submitted to SGS Lakeneld Research. Reproduction of this analytical report in full or in part is prohibited without prior written approval. 

/ 
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Stantec Consulting Ltd. 
11 B Nicholas Beaver Road RR3 
Guelph ON NIH 6H9 
Tel: (519) 763-4412 Fax: (519) 763-4419 

stantec.cofll 

REPORT SUMMARY 
ACUTE LETHALITY 

Workorder No: 20765/ 

fI)
¢7i?-~. 'v, 

~"'f'! ." 

""! 

:,.. ..... ,, 

Barbara Bowman 
SGS LaJtefield Research Limited 
P.O. Box 4300, 185 Concession Street 
Lakefield ON 
KOL2HO 

RESULTS 

SlIbstmlcc DlItc Collected Date Tested 

11118 2005-06-23 
"q"c:....L,( '?. "3/c.<; - c.Crv"'\~(I'\)G:o.I) 

fl.-o'""\P\""t' \D"'" ~A \ t-~ nec-A..~~ 

DA ..... 1 ~ 

2005-06-24 

Test Protocols 

Species I Test 

DmLC50 

LC50 

>100% 

% Mortality at 
100% Ertluent 
Concentration 

o 

RBT" rllinbow trout 

Om = Daphnia magna 

Environment Callada.l990. Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna. Environment Canada, Conservation and Protection. Ottawa, Ontario. Reference 
Method EPSIIRMl4 (including Dec.2000 amendments). 

Certified by the Canadian Association of EuvirOlllllental All'llylic.~1 Lllboratories (CAEAL) 



Stantee Consulting Ltd. 
II B Nicholas Beaver Road RRJ 
Guelph ON NIH 6H9 
Tel: (SI9) 763-4412 Fax: (519) 763-4419 

stantec.com 

TOXICITY TEST REPORT 
Daplmia magna 

Page 1 of 2 

C
'~ 

'~{I@.I!l. ' 'l: 

.;./, 
Work Order: 207657 

Stantec 

Company: 
Location: 
Substance : 
Sampling Method: 
Sampled By: 
Sample Description: 

Test Method: 

Effect 

48-h Le50 

Daphnia Batch It : 
Date Tested (y/rnld) : 

Sample Number: 12937 

SAMPLE IDENTIFICATION 
SGS Lakefield Research Limited 
Lakefield ON 
11118 
Not given 
B.Bowman 
Clear, colourless, odourless. 

Time Collected: 09:30 
Date Collected: 2005-06·23 
Date Received: 2005-06-24 
Date Tested: 2005-06-24 
Temp. on arrival: 24.0° C 

Daphnia maglla Acute Lethality Toxicity Test Protocol EPS IlRM/14, Environment 
Canada, 1990 (in~luding December, 2000 amendments). 

TEST RESULTS 

Value 95% Confidence Limits Slope 

>100% 

The resulls reported relate only to the sample tested. 

SODruM CHWRlDE REFERENCE TOXICANT DATA 

Dm05-12 
2005-06-24 Historical Mean LCSO : 

Calculation Method 

6.4 gIL 
Le50 (95% Confidence Limits) : 6.7 giL (6.3 -7.1) 

Probit 
Warning Limits (± 2SD) : 5.0 - 8.2 gIL 

AS/LM Statistical Method : Annlyst(s): 

Daphnia mag"a CULTURE HEALTH DATA 

Time to First Brood (days) : 10.2 
Culture Mortality (prev. 7 d) (%): 0 

Sample Treatment : 
pH Adjustment: 
Test Aeration: 
Dap/mia Batch # : 

None 
None 
None 
DmOS·12 

Avg. # Young Per Brood: 

TEST CONDITIONS 

# Replicates: 
# Animals I Replicate: 
Total # Animals I Test Level: 
Daphllia Loading Rate: 

23.2 

4 
3 
12 

/ 

\6.7 mUorganism 

m ~ .~/ ./' 
Approved by: d/'7c/t-- ~/ 

Projec Manager 

Certified by Ihe Canadian Association ofEnvironmcntnl Analytical L:lboratories (CAEAL) 

( 
", 



Stall1tec 

Daph"ia magllQ TOXICITY TEST REPORT Page 2 of2 

Work Order: 207657 
Sample Number: 12937 

Temp. pH D.O. 0] Sat. Condo Hardness Hardness Total Pre-Aeration 
(oq (mglL) (%). (us) (m,ILu c.co,) Adjustment Time (h) @30mUminiL 

Initial Water Chemistry: 22.0 7.4 7.2 85 252 60 

o hours 
Date & Time 2005-06-24 13:50 
Technician: AS 

Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 7.4 7.2 252 22.0 
50 0 0 8.3 7.7 332 21.0 
25 0 0 8.4 8.4 370 21.0 
13 0 0 8.5 8.3 389 2\.0 
6 0 0 8.4 8.4 400 21.0 
Control 0 0 8.4 8.5 403 21.0 

Notes: 

24 bours 
Date & Time 2005-06-25 13:50 
T~chnician: LM 

Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 21.0 
50 0 0 21.0 
25 0 0 21.0 
13 0 0 21.0 
6 0 0 21.0 
Control 0 0 21.0 

Notes: 

48 hours 
Date & Time 2005-06-26 13:50 
Technician: LM 

Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
1.)0 0 0 7.7 7.4 262 21.0 
50 0 0 7.9 6.9 341 21.0 
25 0 0 8.2 7.3 378 2\.0 
13 0 0 8.4 8.0 397 21.0 
6 0 0 8.5 8.1 407 21.0 
Control 0 0 8.6 8.3 415 2),0 

NOles: 

# of control organisms showing stress: 0 
Daph"ia Batch #: Dm05-12 

Number immobile does not include number of mort ali lies. 

- == not measured 

• adjusted for actual temp. & barometric pressure 

\-:-, -, ~ 1 

None 0;00 

01 5al. (%)' Hardness 
85 

100 

60 

210 

, 
I 

Test Data Reviewed By:M8 
Date: '~-?'")t:;-. '27 



Stanlet Consulting Ltd. 
11 B Nicholas Beaver Road RR3 
Guelph ON Nl H 6H9 
Tel: (519) 763-4412 Fax: (519) 763-4419 

stantec.com 

Stantec 

Substance 

Barbara Bowman 
8GS Lal(efield Resenrch Limited 
P.O. Box 4300, 185 Concession Sh-ect 
Lakefield ON 
KOL2HO 

RESULTS 

Date Collected Date Tested 

11125 .JeJ fl.\ oS c...",>\lol'''\ic! 'Flo \- 2005·07·14 2005·07·15 
loJlS .~<;;\- F'1'1 '1-.)LeCl."""!'" 2005-07-14 2005-07-15 '\"''''''-'. ·7..s 

t 

Test Protocols 

Species I Test 

DmLC50 

RBTLC50 

LC50 

>100% 

>}OO% 

IIO(h-oo/ 
REPORT SUMMARY 

ACUTE LETHALITY 

Wor1corder No: 207771 

% Mortlility at 
100% Effluent 
Concentration 

0 

0 

R13T - minbow trout .. 
I 

Om - Daphnia maSlna 

Environment Callada.1990. Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna. Environment Canada, Conservation and Protection. Ottawa, Ontario. Reference 
Method EPSIJRM14 (including Dec.2000 amendments). 

Environment Canada.1990. Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout. Environment Canada, Conservation and Protection. Ottawa,Ontario. Reference 
Method EPS IIRMI13 (including Dec.2000 amendments). 

Certified by the Canadian A.';.~ocialion of EnvirolUllental Analytical Laboratories (CJ\.EAL) 



Stantec Consulting Ud. 
11 B Nicholas Beaver Road RR3 
Guelph ON NIH 6H9 
Tel: (519) 763·4412 Fax: (519) 763-4419 TOXICITY TEST REPORT 

Daphllia maglla 
Page I of 2 

stantoc.com 

Stante(: 

Company : 
Location: 
Substance: 
Sampling Method: 
Sampled By: 
Sample Description: 

Test Method: 

Effect 

48-h LCSO 

Daphnia Batch # : 
Date Tested (y/m/d) : 

Work Order: 207771 
Sample Number: 13086 

SAMPLE IDENTIFICATION 
SGS Lakefield Research Limited 
Lakefield ON 
11125 
Not given 
B.Bowman 
Cloudy, colourless. strong odour. 

Time Collected: Not given 
Date Collected: 2005-07-14 
Date Received: 2005-07-15 
Date Tested: 2005-07-15 
Temp. on arrival: 25.0° C 

Daphnia magna Acute Lethality Toxicity Test Protocol EPS l/RM114, Environment 
Canada, 1990 (including December, 2000 amendments) .. 

TEST RESULTS 

Vallie .... 95% Confidence Limits Slope 

>]00% 

The results reported relate only to the sample tested. 

SODIUM CHLORIDE REFERENCE TOXICANT DATA 

Dm05-13 
2005-07-04 Historical Mean LC50 : 

Calculation Method 

6.4 giL LC50 (95% Confidence Limits) : 6.2 gIL (5.8 - 6.6) 
Probit 

Warning Limits (± 2SD) : 5.0 - 8.2 giL 
RSITG 

Statistical Method: AnaJyst(s): 

Daphllia nzaglta CULTURE HEALTH DATA 

Time to First Brood (days) : 9.6 
Culture Mortality (prev. 7 d) (%): 1.1 

Sample Treatment: 
pH Adjustment: 
Test Aeration: 
Daphnia Batch # : 

Date: 

None 
None 
None 
Dm05-13 

A vg. tI Young Per Brood: 

TEST CONDITIONS 

# Replicates: 
# Animals I Replicate: 
Total # Animals I Test Level : 
Daphnia Loading Rate: 

Certified by the Canadian Association of Environmental Analytical Laboratories (CAEAL) 

/ 

28.9 

4 
3 
12 
16.7 mlJorganism 



stantec 

Daphllia maglla TOXICITY TEST REPORT Page2of2 

Work Order: 207771 
Sample Number: 13086 

Temp. pH D.O. 0: Sat. Condo Hardness Hardness Total Pre-Aeration 
(0(:> (mgIL) (%). (UI) (mc/L •• CaCo,) Adjustment Time (h) ®30 mUmlDIL 

Initial Water Chemistry: 21.0 7.5 7.5 84 368 110 

o hours 
Date & Time 2005-07-15 15:15 
Technician: SW 

Test COliC. (%) Mortality Immobility pH D.O. Condo Temp. 

100 0 0 7.5 7.5 368 21.0 

50 0 0 8.2 8.0 374 21.0 
25 0 0 8.4 8.1 376 21.0 
13 0 0 8.5 8.2 380 21.0 

6 0 0 8.4 8.2 383 21.0 
Control 0 0 8.5 8.4 399 21.0 

Notes: 

24 hours 

Dale & Time 2005-07·16 15:15 
Technician: TAB 

Test Cone. (0/.) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 21.0 
50 0 0 21.0 
25 0 () 21.0 
13 {} 0 21.0 
6 0 0 21.0 
Conlrol {} 0 21.0 

NOles: 

48 hours 
Date & Time 2005·07-17 15:15 
Technician: TAB 

Test Conc. (0/.) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 8.4 8.5 362 21.0 

50 0 0 8.5 8.6 380 21.0 
25 0 0 8.5 8.6 388 21.0 
13 0 0 8.5 8.5 392 21.0 
(5 0 0 8.5 8.5 395 21.0 
Control 0 0 8.4 8.5 397 21.0 

Notes: 

#I of conlrol organisms showing slress:O 
Daphllia Batcb #: Dm05·13 

Number immobile does !lot include number of mortalities. 

- = not measured 

• adjusted for actual temp. & barometric pressure 

None 0:00 

0 1 Sat.(%)' Hardness 
84 

99 

110 

210 

, , 

Test Data Reviewed By: crr
Date: ~~O-=t-CXJ 

( 



Stantec Consulting Ltd. 
11 B Nicholas Beaver Road RR3 
Guelph ON Nl H 6H9 
Tel: (519) 763·4412 Fax: (S 19) 76.H419 

stantec.com 

Work Order: 
Sample Number: 

207771 
13086 

TOXICITY TEST REPORT 
Rainbow Trout 

Page 1 of 2 

SAMPLE IDENTIFICATION 
Company: 80S Lakefield Research Limited Time Collected: Not given 

2005~07-14 
2005~07-15 
2005~07~15 

25.0 °C 

Location: Lakefield ON Date Collected: Substance: 11125 Date Received : Sampling Method: Not given Date Tested: Sampled By : B. Bowman Temp. on all'ival : Sample Description: Cloudy, colourless, strong odour. 

Test Method: Acute Lethality of Liquid Effiuents to Fish EPS I/RMI13, Environment Canada, 1990 (including December, 2000 amendments). 

TEST RESULTS 

Effect Value 9S% Confidence Limits Slope Calculation Method 
96-h LCSO >100% 

The results reported relate only 1'0 the sample tested. 

POTASSIUM CHLORIDE REFERENCE TOXICANT DATA 

Trout Batch :I : 
Date Tested (ylrnld) : 
LeSO (95% Confidence Limits) : 
Statistical Method: 

Control Fish Sample Size : 
Mean Fish Weight (g) (± 2 SD) : 
Range of Weights (g) : 
Fish Loading Rate <giL) : 

Sample Treatment : 
pH Adjustment; 
Test Aeration: 
Aeration Ratc (mUmin/L) : 
Trout Batch # : 

TOS-IO 
2005-07-18 
3855 mglL (3000 - 5200) 
Non-linear Interpolation 

HistOlical Mcan LC50 : 
Warning Limits (± 2S0) : 
Ana\yst(s) : 

3647 tnglL 
2900 - 4594 mg/L 
FS/ATCIAK 

TEST FISH 

10 
0.46 (±0.17) 
0.29 - 0.55 
0.23 

None 
None 
Yes 
6.5 ± 1 
T05-10 

Cumulative prevo 7d stock tank mortality: 0.6 % 
Mean Fish Fork Length (mm) (± 2 SO) : 37.7 (± 5.8) 
Range of Fork Lengths (mm) : "I' 30 -40 

TEST CONDITIONS 

Volume Tested (L) : 
# Replicates : 
# Animals Per Replicate: 
Total # Animals Pcr Test Level: 

20 
1 
10 
10 

Appro," by I; ~F 
Proj Manager 

Certified by the Canadian Association of Environmental Analytical Laboratories (CAF..AL) 



Stantec RAINBOW TROUT TOXICITY TEST REPORT Page2of2 

Work Order: 207771 
Sample Number: 13086 

Temp. pH D.O. 0 1 Sat. Condo Total Pre·Aeration 
("C) (mg/L) (%1' (umhos) Time(b) @6.5 mUminlL 

Inllial Water Chemistry' 16.0 7.4 7.5 346 

Chemislry aner 30mill air. 16.0 7,4 7.9 85 345 0:30 
o hours 

Date & Time 2005·07-15 15:00 
Technician: JG 
Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 0 1 Sat. (%)" 
100 0 0 7.4 7.9 345 16.0 85 
50 0 0 8.2 8.7 430 16.0 
25 0 0 8.3 9.0 479 16.0 
13 0 0 8.3 9.0 500 16.0 
6 0 0 8.3 8.9 510 16.0 
Control 0 0 8.2 8.7 506 16.0 93 
NOles: 

24 hours 
Dale & Time 2005-07-16 15;00 
Technician: TAB 
Test Conc. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 15.0 
50 0 0 15.0 
25 0 0 15.0 
13 0 0 15.0 
6 0 0 15.0 
Conlrol 0 0 15.0 
Notes: 

48 hours 
Date & Time 2005·07-17 15:00 
Technician: TAB 
Test COliC. (%) Mortality Immobility pH D.O. Condo Temp. 

( 100 0 0 15.0 
50 0 0 15.0 
25 0 0 15.0 
13 0 0 15.0 
6 0 0 15.0 
Control 0 0 15.0 
NOles: 

72 hours 
Date & Time 2005·07·18 15:00 
Technician: FS 
Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 1S.5 
SO 0 0 15.5 
25 0 0 15.5 
13 0 0 15.5 
6 0 0 15.5 
Control 0 0 15.5 

Notes: 
96 bours 

Date & Time 2005·07·19 15;00 
Technician: FS 
Test Conc. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 7.9 8.4 349 16.0 
50 0 0 8.3 8.6 508 16.0 
2S 0 0 8.3 8.6 540 16.0 
13 0 0 8.4 8.4 504 16.0 
6 0 0 8.3 8.4 528 16.0 
Control 0 0 8.3 8.7 525 16.0 
Notes: 

# of control organisms showing Slress: 0 
Trout Batch #: TOS-IO 

Number immobile does nOI include number of mortalities. 
• adjusted for actual temp. & barometric pressure Test Da~a Rev~ew:E. BY~ 
"_" = not measured Date: ,J<.'lOS··()-!' -' o)J 

'-7 -\Cj?. 



Stantec Consulting Ltd. 
11 B NidlOlas Beaver Road RR3 
Guelph ON NIH 6H9 
Tel: (519) 763·4112 Fax: (519) 763-4419 

stamEC.com 

Substance 

Barbara Bowman 
SGS Lal<eficld Research Limited 
P.O. Box 4300, 185 Concession Street 
Lah:efield ON 
KOL2HO 

RESULTS 

Date Collected Date Tested 

11131 'T~ S""r f" 30 
<2....e \A\\.-.S-

2005-07-14 2005-07-19 

0(.\'1 \ 

Test Protocols 

Species I Test 

Drn LCSO 

LC50 

>100% 

REPORT SUMMARY 
ACUTE LETHALITY 

WOl'korder No: 207779 

% Mortality at 
100% Effluent 
Concentration 

o 

/ 

RBT - rainbow trOllt 

Dm = Daphnia magna 

Environment Canada.1990. Biological Test Method: Reference Method for Detemlining Acute Lethality of 
Effluents to Daphnia magna. Environment Canada, ConsctVation and Protection. Ottawa, Ontario. Reference 
Method EPSlfRM14 (including Dcc.2000 amendments). 

Certified by the Cnn:ldian A~soci"tioll of Environmental Al1al~'1icnl Laboratories (C.'\EAL) 



Stantec Consulting Ltd. 
11 B Nicholas Beaver Road RR3 
Guelph ON NIH 6H9 
Tel: (519) 7634412 Fax: (519) 763-4419 

TOXICITY TEST REPORT 
Daphnia magna 

Page I of 2 stantec.com 

Company: 
Location: 
Substance: 
Sampling Method: 
Sampled By: 
Sample Description: 

Test Method: 

Effect 

48-h LCSO 

Daphnia Batch # : 
Date Tested (y/mld) : 

Work Order: 207779 
Sample Number: 13097 

SAMPLE IDENTIFICATION 
8GS Lakefield Research Limited 
Lakefield ON 
11131 
Not givell 
B.Bowrnan 
Clear, colourless, odourless. 

Time Collected: 04:30 
Date Collected: 2005-07-14 
Date Received: 2005-07-19 
Date Tested: 2005-07-19 
Temp. on arrival: 25.50 C 

Daph1Jia magna Acute Lethality Toxicity Test Protocol BPS llRMl14, Environment 
Canada, 1990 (inc1uding December, 2000 amendments). 

TEST RESULTS 

Value 95% Confidence Limits Slope 

>100% 

The results reported relale only to the sample tested. 

SODIUM CHLORIDE REFERENCE TOXICANT DATA 

Dm05-14 
200S-07~19 Historical Mean LC50 : 

Calculation Method 

6.3 gIL 
LCSO (95% Confidence Limits) : 5.8 giL (4.9 - 6.8) 

Non-Linear Interpolation 
Warning Limits (± 2SD) : 5.0 - 8.2 giL 

AS/RSITAB Statistical Method : Analyst(s): 

Daphnia magna CULTURE HEALTH DATA 

Time to First Brood (days) : 8.4 
Culture Mortality (prev. 7 d) (%): 1.7 

Sample Treatment: 
pH Adjustment: 
Test Aeration : 
Daphnia Batch # : 

Date: 

None 
None 
None 
DmOS-14 

A vg. # Young Per Brood: 

TEST CONDITIONS 

# Replicates : 
# Animals I Replicate: 
Total # Animals I Test Level: 
Daphllia Loading Rate: 

Certified by the Canadian Association of Environmental Analytical Laboratories (CAEAL) 

31.8 

4 
3 
12 
16.7 mL/organism 

( 

\. 



Stante( 

Daplmia magllaTOXICITY TEST REPORT Page 2M2 

Work Order; 207779 
Sample Number: 13097 

Temp. pH D.O. O2 Sat. Cond. Hardness Hardness Total Pre-Aeration 
(DC) (mgIL) (%f (liS) (m&IL II c.co,) Adjustment Time (h) @30 mUmln/L 

(ninal Water Chemistry: 22.0 7.3 5.4 65 466 160 

o hours 
Date & Time 2005-07-19 14:55 
Tcclmician; A SIRS 

Test Cone. (%) Mortality ImmObility pH D.O. Condo Temp. 
100 0 0 7.3 5.4 466 21.0 
50 0 0 8.2 8.0 431 21.0 
25 0 0 8.4 8.3 413 21.0 
13 0 0 &.5 8.3 404 21.0 
6 0 0 8.5 8.3 400 21.0 
Control 0 0 8.5 8.3 398 22.0 

Notes: 

24 hours 
Date & Time 2005·07-20 14:55 
Technician: AB 

Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 20.0 
50 0 0 20.0 
25 0 0 20.0 
13 0 0 20.0 
6 0 0 20.0 
Control 0 0 20.0 

Notes; 

48 hours 
Date & Time 2005-07-21 14;55 
Technician; TABIRS 

Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 8.0 7.9 480 21.0 
50 0 0 8.3 8.2 441 21.0 
25 0 0 8.5 8.2 422 21.0 
13 0 0 8.5 8.3 413 21.0 
6 0 0 8.6 8.3 409 21.0 
Control 0 0 8.6 8.4 411 21.0 

Notes: 

# of control organisms showing stress; 0 
Daphllia Batch #: D11105-14 

Number immobile docs not include number ofmorlalities. 

- = no! measured 

• adjusted for actual temp. & barometric pressure 

None 0:00 

0, Sat.(%l" Hardness 
65 

100 

160 

230 

, . 
I 

Test Data Reviewed By: c'ti.{l, 
Date: lb~,o7- 2.0.. 



Stanlet Consulting Ltd. 
118 Nidlolas Beaver Road RR3 
Guelph ON NIH 6H9 
Tel: (519) 163-4412 Fax: (5\9) 763-4419 

REPORT SUMMARY 
ACUTE LETHALITY ( 

stantec.com 

Stantec 

Substllnce 

nlu'burn Bowman 
8GS Lakcficld ResCIU'dl Limited 
P,O. Box 43011, 185 Concession Street 
LIII(cfield ON 
I(OL2HU 

Date Collected 

2005-08-10 

2005-0S-to 

RESULTS 

Date Tested 

2005-08-11 

2005-08·12 

\\('.)\<0-00 \ 

Test Protocols 

Specie.' I Test 

DmLC50 

RBTLC50 

LC5(1 

>100% 

>100% 

H/orkorder No: 207917 

% MOI·tRUty nt 
100% EftlUOllt 
Concentration 

o 
o 

RDT - rainbow trout 
/ 

1)11\ a Daplllllrl IIltrin~ 

Environmcnt Cnnac1a.1990. Biologicnl Test Method: Reference Method for Dctermining Acute Lelhality of 
EffiuCIl\s to Daphnia magna. Environment Canada. Conservation !lnd Protection. Ottawa. Onlario. Reference 
Method EPSI/RMJ4 (including Dec.2000 alllendments). 

Environmcut Canada.) 990. Biological Tesl Method: Reference Method tor Detcrmining Acute Lcthalily of 
Efflncnls to Rninbow Trout. Environmcnt Canada, COllsClvalioIl lind Protection. Ottawll,Onlnrio. Reference 
Method EPS l/RMII3 (including Doc.2000 amendments). 

CC11i!kd by thllCnnndi:lll i\.".oci:tliull ofl!nvirunl1lcntnl Annlyti.,III.nhQmtorics (CAI>AL) 

( 

I." 



Stantec Consulting Ltd. 
118 Nicholas Beaver Road RR3 
Guelph ON NIH GH9 
Tel: (519) 763-4412 Fax: (519) 763-4419 TOXICITY TEST REPORT 

DaphJlia magl/ll 
Poge I of 2 stantec.com 

Stalll1ltec 

Company: 
Location: 
Substance: 
Sampling Method: 
Sampled By : 
Sample Description: 

Test Method: 

Effect 

48-h LC50 

Daphllia Batch fl : 
Date Tested (y/m/d) : 

Work Order; 207917 
Sample Number: 13344 

SAMPLE IDENTII~ICA nON 
SOS Lakefield Research Limited 
Lakefield ON 
11136 
Not given 
B. Bowman 
Clear, colou1'less, odourless. 

Time Collected: 11 :30 
Date Collected: 2005-08-10 
DOle Received: 2005-08-\ J 
Date Tested: 2005-08-11 
Temp. On an-ivai: 24.0° C 

Dapllll/(1 magI/a Acute Lethality Toxicity Test Protocol EPS lIRM/14, Environment 
Canada, 1990 (including December, 2000 amendments). 

TEST RESULTS 

Vahle 95% Confidence Limits Slope 

>\00010 

The r..:sults reported relale only 10 tho ~mnl)lc tested. 

SODIUM CHLORIDE REFlm.ENCE TOXICANT DATA 

00105-15 
2005-08-02 Historical Mean LC50 : 

Calculation Method 

6.4 giL 
Le50 (95% Confidence Limits) : 6.3 giL (5.8 - 6.8) 

Non-linear Interpolation 
Warning Limits (:I: 2SD) : 5.1 - 8.1 giL 

AS Statistical Method: Analyst(s): 

Vt/pill/ifl magllll CULTURE HEALTH DATA 

Timc to First Orood (duys): 8.6 
Culture Mortality (prcv. 7 d) (%): 2.4 

Samplc Treatment: 
pH Adjustment: 
Test Aeration: 
Daplll1ia Batch # : 

None 
Nonc 
Nonc 
Dm05-IS 

Avg. II Young PCI' Brood: 

TEST CONDITIONS 

/I Replicates: 
/I Animals I Repliclltc : 
Total # Animllls / Test Level: 
Daphllia Loading Rate: 

Approved by: 

Certified by Ihe Canadiun f\~s()cia:i()n of ElIyironlllcnlui AnalYlicall.al>omt(}rics (CAEAL) 

30.1 ' 

4 
3 
12 
16.7 mLiorganism 



Stantec 

Daphllia magllaTOXICITY TEST REPORT Page 2 of2 

Work Order: 207917 
Sample Number: 13344 

Hardncss Hardncss pH D.O. Condo Temp. O~ Sat. Total Pre-Aeration 
(m:'I •• s c.CO;) Adjustment (mgIL) <",) ('C) (%f Time (II) @30 PllJmialL 

Inilial WaItt Cllon,isn'),: 190 None 7.9 8.1 528 21.0 94 0:00 

o hours 
Date&.Time 2005-08-11 15:55 
Technician: KDtAS 

Test Conc. (%) Mortality Immobility pH D.O. Condo Temp. 01 8a(.(%), Hardness 
100 0 0 7.9 8.1 528 21.0 94 190 
50 0 0 8.3 8.1 463 22.0 
25 a 0 8.4 8.1 430 22.0 
l3 0 0 8.4 8.1 414 22.0 
6 0 0 8.4 8.1 409 22.0 
COlllrol 0 0 8.5 8.2 402 22.0 99 200 

NOles: 

24 hours 
Date&.Time 2005·08·12 15:55 
Tcehnician: KD 

Test Cone:. (%) Mortality ]mmobillty pH D.O. Condo Temp. 
100 0 0 2tO 
50 0 0 21.0 , ., 
25 0 0 21.0 { 
13 0 0 21.0 
6 0 0 21.0 
Control 0 0 21.0 

Notes; 

48ltoors 
Dale &. Time 2005-08·13 15:55 
Technician: AS 

Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. 
100 0 0 8.2 7.9 536 20.0 
50 0 0 8.4 8.0 468 20.0 
25 0 0 8.5 8.4 435 20.0 
13 0 0 8.5 8.3 419 20.0 
6 0 0 8.5 8.3 412 20.0 .' / 
Control 0 0 8.5 8.3 403 20.0 

Notes: 

II of control organisms showing stress: 0 
Dapllllia Balch #: DrnOS-15 

Number immobile does not include number ofmortali<ies. 

- '" \lot measured 
• adj ustcd for actual temp. &. barometric pressure 

Test Data Reviewed By:<'JI:.. 
Dale: ;::l;;QY:031:.:..! ?-



stantec Consulting Ltd, 
lIB Nicholas Beaver Road RR3 
Guelph ON NIH 6H9 
Tel: (519) 763·4412 fax; (519) 763-4419 TOXICITY TEST REPORT 

Rnillhow Trout 
Page I of 2 stantec.com 

stant&: 

Company: 
Location: 
Substance; 
S~tnplil1g Method: 
Sampled By: 
Sample Dcscription : 

Tcst Method: 

Effect 

96·h LC50 

Work Order: 
Sample Number; 

207917 
13344 

SAMPLE IDRNTlFrCATION 
sas Lakefield Research Limited 
Lakefield ON 
11136 
Not given 
I3. Bowman 
Clear, colourless, odou1'less. 

Time Collected: 
Date Collected: 
Date Received: 
Datc Tested: 
Temp. on arrival: 

11:30 
2005-08-10 
2005-08-11 
2005-08-12 
24.0 °C 

Acute Lethality of Liquid Effluents to Fish EPS 1/RM/13, Environment Canada, 1990 
(including December, 2000 amcndments). 

TEST RESULTS 

Value 95% Confidence Limits Slopc Clllculatiell Method 

>100% 

The results reported relato only tll the snl11ple tested. 

l'OTASSIUM CHLORlDE REFlmENCE TOXICANT DATA 

Trout Batch II: T05-13 
Date Tesled (y/m/d) : 2005-08-19 Historical MClin LC50 : 3733 mglL 
LC50 (95% Confidence Limits) : 3567 mg/L (3000 • 4000) Waming Limits (:I: 28D) : 3034 - 460 I mglL 

AI<JATC Statistical Method: Non-linear Interpolation Analyst(s): 

Control Fish Sample Si:r.e : 10 
Mean Fish Weight (g)(± 2 SD) : 0.37 (:I: 0.17) 
Range ofWcigh;s (g): 0.29 - 0.53 
Fish Loading Rate (giL) : 0.37 

Sample Treatment: 
pH Adjustment: 
Test Aeralion : 
Trout Batch II : 

Date: .2CC.J...S' -'{)CJ -0 I 

None 
None 
Yes 
T05-13 

TEST FISH 

Cumullltive prevo 7d stock tank mortality: 0.3 % 
Mean Fish Fork Length (mm) (:I: 2 SD): 36.0 (:I: 5.1) 
Runge of Fork Lengths (mm) : 32,- 40 . 

TF..8T CONDITIONS 

Volume Tested (L) : 
11 Replielltes : 
11 Animals Per Replicate: 
Total II Animals Per Test Level: 

)0 
) 

)0 
10 

Pre-aeration/Aeration Rate (mUmin/L) : 6.5 ± I 

Certified by the Canadian Association of Environrncnlul A1\alyticall.nborntllrics (CAEAL) 



Stantec RAINBOW TROUT TOXICITY TFoST REPORT Pagc2of2 

Work Order: 207917 ;' 
Sample Number: 13344 ! 

pH D.O. Condo Temp. 
0 1 Sat. (%)' , 

TOlal rrt-Aer~lion (nlg/l,) (umhos) ("(.') 

Timc(h) Ini!i.1 W.tcrCbcmiSlry: 8.0 8.8 533 (55 

0:30 Cbemistry .ftcr 30min ~;r; 8.0 8.9 535 15.5 95 
o hours 

Datc&Timc 2005-08-12 16:00 
Tcchnician: AK 
Test Cone. (%) Mortality Immobility pH D.O. Condo Temp. O2 Sat. (%) 
100 0 0 8.0 8.9 535 155 95 
SO 0 0 8.2 9.0 540 15.5 
25 0 0 8.3 9.1 539 15.5 
13 0 0 8.3 9.0 541 15.5 
6 0 0 8.3 9.2 544 15.5 
COlltrol 0 0 8.3 9.2 545 15.5 98 
Notes: 

24 hOlll's 
Date & Time 2005-08-13 16:00 
Technician: FS 
Test COliC. (%) Mortality Immobility IIH D.O. Condo Temp. 
100 0 0 14.5 
SO 0 0 14.5 
25 0 0 14.5 
13 0 0 14.5 
6 0 0 14.5 
Control 0 0 14.5 
Notes: '" 

48 hours 
Dntc&TiOlC 2005-08-14 16:00 
Technician: rs 
Test Cone. (%) MOI·tality hnmobltity JlH D.O. Cond. Temp. 
100 0 0 15.0 
50 0 0 15.0 
25 0 0 15.0 
13 0 0 15.0 
6 0 0 15.0 
Control 0 0 15.0 
NOles: 

72 hOllrs 
Date & Timc 2005-08-15 16:00 
Technician: AK 
Test Cone. (%) Mortality Immobility pH D.O. COni). Temp_ 
100 0 0 15.0 
50 0 0 15.0 
25 0 0 15.0 
13 0 0 15.0 
6 0 0 15.0 -I 
Control 0 0 15.0 

Notes: 
96 hOllrs 

Dato&Time 2005·08-16 16:00 
Technician: FS 
Test Conc. (%) Mortality Immobility pH D.O. Condo Tcmp. 
100 0 0 8.1 9.1 531 15.0 
50 0 0 8.4 9.0 536 15.0 
15 0 0 8.5 9.0 544 15.0 
13 0 0 8.5 9.1 548 15.0 
6 0 0 8.5 9.1 534 15.0 
Control 0 0 8.5 9.0 542 15.0 

Notes: 

ff of control orgal\isllls showing stress: 0 
Trout Batch #: T05-13 

Number irnJllobile does not iilCludc number ormort3lities . 
• adjusted ror ~ell1~l lemp. & barometric pressure Test Data Reviewed By: <:J"L-
h_" = not mC3!<\u-cd Dalc:OVOS"- Oe--I-!i-

t-2- 2OO 
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Chain of Custody Forms 



.-S.G. _ Lakefield Resean:h Umlted 

Environmental Services 

Request for Laboratory Services and Chain of Custody Form No llQ16'()01·1 

P.O. Box 4300,185 Concession St., Lakefield, ON. KOL 2HO, Phone (705) 852·2038, Fax (705) 652-M41 

~N-a-m-e-:-B-a-ro--B-owm---a-n----------__ --__ --------------------------~LRLlIMSNo.~: ________ ~~ __ ~~~~~ 
\-c_o_m.:.p_an..:Y:..:_S_G_S_l_a_ke_Il_81_d_R_e_se_a_rc_h_L_ld _______________ ---1Recelved by (Dale & limelZ~ JJ CWi;;lC> JD~ 

Report Address; Results 1-____________________________ ---1Logged In by (Oale):' ___________ _ 

10; City lab Batch 10: 
Province, Postal Code Project No.:; ______ 11016.()01, _________________ __ 

Telephone Number; 2524 Fax: Plant No.:; ________________________ _ 

Name: Linda ElUolI Quote No.:; _______________________ _ 

Company: Purchase Order No.: 

Send Address: TAT (Tumaround lime)' Some exceptions apply, please contact lab 

Invoice 10: ~C-it:...y----------------------------------------------_IStandard Ix RUSH ISpecify Oate:. _____ _ 
Province, Postal Code lime:. ______________ _ 

Telephone Number. 2043 Fax; 

Sampled by: ___ B. Bowman __________________________ _ 

Chain of Packed and Shipped by:, ______ ....:. ______ _ 
Custody 

Shipment Method and WBII: 

Datemme:' ____ _ 

OaleTTlme: 

pIoN. epedly any O .... oIfn. or .11100 IIMIIhtoI oampIoo moy IppIy(l ... OOWS. PWaO.I\09 65a. GCSO. MfSA. MMER, CBWAj. 

Guideline: Regulation: initial: 
Analyses as per attached sheet. 

2 

3 

4 

5 

6 

7 

8 

9 

(Y1~~~ 

Sample 
Matrix" 

I ~<> bb 70 
Sample Identifier 

Combined Flotation Tans Test F19 

10 

Dale Time 
Sampled Sampled 

PLEASE CONTACT tAB PRIOR TO SUBMITTING RUSH PROJECTS' . 

Sample condiUon upon receipt: 

~ 
~ ~ 
.£ Q 

~ 
Ii<'I 
0 

Iy 10 each sample} 

-'" 
0 

(f) (i « 

~~ 
Ql CO 
'0 « 
.c '0 

W 0) .... ~ Ql 

°eO) !E 
• 0 Q) 1L '0 

&~5 0:: 0 
X :2 

N .... 'ill 
0 

~ ~ C 
a. a. :2 
..J ..J E a. 0 ::l 
(f) I- :c 

X X X X X X 

• Matrix Codes: GW-ground water, SW-surface water, RES·Residential Water. EFF-Effluent, PROC-Process Water. SOIL-Soil, SEO-8edimenl. SWAB-Swabs, FILT -Fillers 

.. Regulated Water Codes: GRW-ground raw water, SRW·surface raw water, TOW·Treated Drinking Water, DOW-Distribution Drinking Water 

Work Authorized by(Client or representative signature must accompany request}~&-r-
Part No. CofC-2(EmaU/Fax Copy) 

J 



CoM6 tN E:....O FLOTAYlO"-..) 
"'"TA. \. '-.5 --LS, ~ \. q 

Lakefield Research limited 
Environmental Services 

Request for Laboratory Services and Chain of Custody Form 
P.o. Box 4300,185 Concession St, t.al<efiClld, ON. KOt. 2HO, Phone (705) 652·2038, Fax (705) 652-6441 

Name: Barb Bowman LRl UMS N I------~--------------------~------------------------__i 0.:. ______________________ __ I-c_o_m.:.pa_n...;y:...:_S_G_S_L_~_k_efl_e_ld_R_es_ear_ch_L_td _________________ --1Recelved by (Date 8. Tlme): _____ _ 
Roport LA_d_dre_S_S:--:PO_S_la_I_B_a_9_4_30_0_,_18_5_C_o_n_c,_s_s_lo_n_S_tre_et _____________ -ILoggedinby(Oale):.------------Results r 

-to: City: Lakefield 
Lab Balch 10: 

Onlarlo, KOM 2HO Project No.: ___ 11 016.001 _________ _ 
Telephone Number: (705) 652·2000 exl.2524 Fax: (705) 652'()743 Plant No.: ______________ _ 
Name: LInda Elliott 

Quole No.: ________________ _ 
Company: Same as Above Purchase Order No.: 

Send Address: 
TAT (Turnaround TIme) • Some excepllons apply, please contact lab 

No 11016-001·9 

Invoice 10: ... C_!ty ____________________________ -IStandard Ix RUSH ISPecifyOBte:. _______ _ Province, Postal Code 
TIme: ___________ _ 

Telephone Number. (705) 652·2043 Fax: 
Sampled br._B. Bowman, _______________ _ 

Chain of Packed and Shipped by:. ____________ _ 
Custody 

Shipment MethOd and WB#: 

Date fTlme:, ____ _ 

Date fTlme: 
PI.,.... opodfy 0Irf gv!doIno '" I~ Ihot 11>_ sompIoo may oppI)(l.e. CD • pwoo. Rog 558, GCSO. MlSII. MMefl. caWA). 

Guideline: 

2 

3 

4 

5 

G 

7 

8 

9 

10 

Sample 
Matrix· 

Regulation: 

Sample Identifier 

11130 

initial: 

ci ~ Data Time 
:z: ~ Sampled Sampled 

ID 

PLEASE CONTACT LAB PRIOR TO SU8MITTlt'!G RUSH PROJECTS 
Sample condition upon receipt: 

Temperature upon receipt ·C 
Analysis Requested (X) as Required 

(Enter an ·X"ln Iho boxu 10 indleale v.hich request(s) apply to each sample) 

~ 
X 
"0 

! 
Q) 

0:: 

X 

• Matrix Codes: GW-ground waler, SW·sutface water, RES·Resldential Water, EFF·emuent, PROC-Process Water. SOIL·Soil, SED-Sedlmcnt, SWAB-Swabs, FILT ·Filters 
• Regulated Water Code$: GRW-ground raw wllter, SRW·surface raw water, TOW ·Treated Drinking Water. DOW·Dlstribution Drinking Water 

Work Authorized by(Client or representative signature must accompany request): ,t;£~-. 
Part No. CoIC·2(EmanlFax Copy) 

.--, _ "7 I,~ 



~ __ "'"I- Lakefield Research LImited Request for Laboratory Services and Chain of Custody Form No 11016-001-1 

Environmental Services P.O. Box 4300,185 Concession 51., lakefield, ON. KOL 2HO, Phone (705)652-2038 

~N;.:.a_m_e_: _B_2_rb_B_tWl_m_an ______________________ ,LRL UMS NO.: __ -I'.....,'-""'r(...o;U..t::_--'u...~ ... 

I-C_o_m.:.p_an...:y~:_S_G_S_L_a_k_eli_re_ld_Re_s_e_a_rc_h_L_td ________________ --fReceived by (Date & TI 

Report I-A_d_d~_"_: __________________________________ ~~gedin~(Da~~---~~~~~~~'+_ 
Results 

to: City Lab Batch 10: 

Province, Postal Code Project No.: ___ 1101S·001 _________ _ 
I-T-.t-e-Ph-o-n-e-N-u-m-b-e-r:--2-5-2-4---------Fa-x-: -----------tptant No.: _____________ _ 

Name: LInda Elliott Quote No.: _____________ _ 

I-c-o-m-p-any;-. ---------------------------fpurchase Order No.: 

Send Address: TAT (Tumaround Time)' Some exceptions apply, please contact lab 

Invoice to; City Standard Ix RUSH Ispecify Oale:. _______ _ 
I-P-ro~~-·-e-,-p-oS-~-I-c-od-e------------------------f T~e:~ _______ _ 

Telephone Number: 2043 Fax: P~,~~SE CONTACT LAB ~RIOR TO SUBMITTING RUSH PROJE~TS . 
Sampled by: __ B. Bowman _____________ _ Sample condition upon receipt 

Chain of Packed and Shipped by: __________ _ 
Custody 

Shipment Method and WB#: 

Oate fTIma:. ____ _ 

Date fTIme: 

PJoAle .pecify any ouideline or regbtalionlhnt thOIl a.mpleo may 8ppty(l.t. OOWS. PWOO. ROO 558, GCSO. ~USA. MMER. C8W~ 

Guideline: Regulation: initial: Temperature upon receipt: 

Analyses as per ettached sheet. Analysls Requested (X) as Required 
(Enter an '?('" in the boxes to Indlcale which requtl$l(s) apply \0 each sample) 

;i- N 
Gl 

~ (/) 
- .- 0 '0 .m :r: :Elli z -c: u c: 0..;:5-0'0 .l!!m >- 0 -.- « "C ri {:~-8 E ~~.i-go 

.D 

CJ) _L: 0) E 
I- g'E u: z ~<Il"O :r: « 

Sample c6-g~]j..t - >-

~ ~ Sample Identifier a.,*..c; 
Matrix· ~8~{:go S2~1i' 

June 16/05 Combined Flotation TatlS Test F19 Decant- :-;<.0 
08 0 X X X X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

* Matrix Codes: GW·ground water, SW-surface water, RES-Residential Water, EFF-Effluen!. PROC-Process Water, SOIL-50il, SED-Sediment, SWAB-Swabs, FtLT-Filters 

.. Regulated Water Codes: GRW-ground raw water, SRW·surface raw waler, TOW-Treated Drinking Water, DOW-DistributIon Drinking Water 

.l!3 
"iii 
U) 
.Q 
.s:: 
I-
"iii 

~ 

X 

( 

Work Authorized by{Client or representative signature must accompany request): ,U&7"""'-'-z=G-=>-- Date: 9"~ I ~di$ I 
i 

Part No. CoIC-2(EmaiflFax COpy) \, 



Lakefield Research LlmHed 

Environmental Services 

Request for Laboratory Services and Chain of Custody Forl)'l 

I-N_a_m_"_:_Ba_r_b_B_ow_m_a_n _______________________ -ILRL LlMS No':-~"""o.::J.-'-'-'---~b~~-.\. 

Company: SGS Lakefield Research Ltd Receive~ ~ime):=-\ 

:::~: I-A_d_dre_ss_: ________________________ --ILogged inby~"=:::: all M 

No 11016..()01-2 

ry

\:::1- J '-t ~ ex} 
to: CIty Lab Balch 10: 

r.p~~--.I-nc-e-.~P~0~s~ta71~C~od:e~---------------------------;~p~ro~i~ec~I~N~O~.:~::::::~1:1~01~6~..()=O~1:::::::::::::::::::=-------------~ 
Telephone Number: 2524 Fax: Plant No.:, _____________________ _ 

Name: Linda E1lio11 Quote No.: _________________ _ 

Company: Purchase Order No.: 

Send Address: TAT (Turnaround TIme)· Some exceplions apply, please conlactlab 

InvoiCe 10: /-Ci_·Iy ____________________________ -tSlandard Ix RUSH ISPecify Dale: _____ _ 

Province, Postal Code Time: _________ _ 

Telephone Number. 2043 Fax: , PL~SE·C()NTACT lAB PRIOR TO SUBMITTING RUSH PROJECTS . 

Sampled by: __ B. Bowman, _________________ _ Sample condUlon upon receipt: 

Chain of Packed and Shipped by: __________ _ 
Custody 

ShiDment Method and WB#: 

Date ITIme: ____ _ 

Date /Time: 

pro ... apoci1y OIlY ; '\:1010001 n>gQ_ Ihall ....... m)llOO may applYll. .. cows, PWQO. Rog ssa. GCSO. MISA. UMER. caw..,. 

Guideline: Regulation: initial: Temperature upon recei t: ·C 

Analyses as per attached sheet. Analysis Requested (X) as Required 
(Enter an -X-In the bc»ceS 10 indicate willet. request(aj apply 10 eaet> sample) 

~ N ~ ~ :i' :a-o '0 III .!9 o.~o~Z S~ () '2 
>. 0 m __ <C.;::'" {?VlCD E VI 

~~~go 
.0 .2 

U) ~~ 0) E .s::: .. ... g'2U:Z ~VI'O :r: « ... 
sample ... Data Time U)' -g 'fij g ..,f Q..jg~ S S S Sample Identifier °E Matrix· Z 0 Sampled Sampled ~8~{?go oQ)>. {? {? {? CD _~.o 

June 17105 Combined Flotation Tails Tesl F19 Decant - b Oa 1 X X X X X 

2 

3 

4 

5 

6 / 

7 

8 

9 

10 

• Matrix Codes: GW-ground water, SW-surface waler, RES-Residential Water, EFF-Efflvent, PROC-Process Water, SOIL-Soli, SED-Sediment, SWAB-Swabs, FILT-Fllters 

• Regulated Water Codes: GRW-ground ro:,v water. SRW-surface raw water, TOW-Treated Drinking Waler. DOW-Distribution Drinking Waler 

Work Authorized by(Client or representative signature must accompany reques~~~_. Date:~ Q ?fO 
Pan No. CofC-2(EmaillFax Copy} 



~.G~-Lakeneld Research limited 
Environmental Services 

Request for Laboratory Services and Chain of Custody Form No 11Dl6-001~ 

Name: Barb Bowman 

Company: SGS Lakefield Research ltd Received by (Date & Time): . .-____ -:::--.:::__ 

Report Address: (0 \. PL" '2 -.~. 
Results ~_-_-_------------------------r- ... ..-·~In;.::ll~a;o::te,,): ~·X''''· -.., - ~ l b :.c.l:J 

to: City lab Ba h I 
Province, Postal Code Project No.: ___ '1016-001 _________ _ 

~--~----------------------------------------~ Telephone Number: 2524 Fax: Plant No.: _____________ _ 

~--~--------------------------------------------__i Name: linda Elliott Quote No.: _____________ _ 

~C~o-m-pa-ny:-. --------------------------fPurchase Order No.: 

Send Address: TAT (Tumaround TIme)· Some exceptions apply, please conlact lab 

InVoiceIO: ... C_lty.:..... ___________________________ -tSlandardl ~X ___ -I RUSH ISpeClfy Dale:. _____ _ 

L---~'T~e:, ________ _ 
Province, Postal Code 

Telephone Number. 2043 Fax: 

Sampadby.~.Bowman, _____________ ___ 

Chain of Packed and Shipped by: __________ _ 
Custody 

Shipment Method and WB#: 

Date mme:, ___ _ 

Datemma: 

PIo .... podly Oft)' guldo.no or "i .... lon "',. """ '_" ""'Y applj(l.o. COWS. PWOO. ROO 568. ccso, MIs .... MMER, CBWA~ 

Guideline: Regulation: initial: 
Analyses as per attached sheet. 

2 

3 

4 

5 

6 

7 

e 

9 

10 

Sample 

Matrix· 
Sample identifier 

June 23/05 Combined Flotation Talis Test F19 Decant
Oa 7 

" O.! Date TIme 
z! Sampled Sampled 

PLEASE CONTACT LAB PRIOR TO SUBMlntNG RUSH PROJECTS . 

Semple condition upon receipt: 

Temperature UIlOn receipt: °c 
Analysis Requested (X) as Required 

(Enter an "X" In Ihe boxes 10 indicate YotIlch requeol(a) apply 10 eath sampla) 

x x x 

.!2 c 
o 
E 

~ 

1 
x 

/ 
.' 

x 

• Matrix Codes: GW-ground water, SW-surface waler, RES-Residential Waler. EFF-EMuent, PROC-Process Water, SOIL-Soil, SED-Sediment, SWAB-Swabs, FILT -Filters 

• Regulatod Water Codes: GRW -ground raw water, SRW-surface raw water, TDW-Treated Drinking Waler, DOW-Dislribulion Drinking Water 

Work Authorized by(Client or representative signature must accompany request): .a~~ Date~ :(.~ 
Part No. CofC-2(EmaiVFax COpy)( 

) 

\ .... 



Lakefield Research Limited 

Environmental Services 

Request for Laboratory Services and Chai of Custody Form 

P.o. Box 4300,185 Concession St., Lakefield. ON. KOl2HO, Phone (705) 652-2 ~8 Fax (705) 652-6441 

No 11016-001-5 

I-N_a_m_8_:_B_a_rb_B_ow_m_a_n _______________________ -ILRl LtMS No.:~.ou.o",,-"'-lo"-___ u."",,,,,-..... 

Received by (Date & Time): ; 
l-____________________ -ILo9gedl~: ~)UAL? 

lab Batc;;-;;;# r"C 

Company: SGS Lakefield ResearCh Ltd 

Report Address: 
Results 

to: City 

30 Id :Lj:.. 
Province. Postal Code 

Telephone Number: 2524 

ProjeclNo.:. ____ 11016-0D1 _________ _ 
1-------------------------------------F~a-x:---------------------~PlantNo.:. _____________________ __ 

Name: Unda Elliott 

Company: 

Quote No.:. ______________ _ 

1------------------------IpurchaseorderNo.: 

Send Address: 

Invoice to: City 

TAT (Tumaround Time) • Some exceptions apply, please contact lab 
1-------------------------------IStandard Ix RUSH ISpecl(yoate:~ ____ _ 

Province, Postal Code 
Time:. _________ _ 

Telephone Number. 2043 Fax: PlEAse CONTACT LAB PRIOR TO SUBMITTING RUSH PROJECTS -
v 1 _ , __ \ .' • 

Sampled by: __ B. Bowman_______________ Sample condiUon upon receipt: 

Chain of Packed and Shipped by:___________ Date ITIme:.____ Lf + I I 

IC~u~st~O~d~YJ;~;;~~;;~~~~=.=~~~~~~~;R=<"'~~~;;.;;~~::~ ~ . -~ /; Shipment Method and WBtI: Date ITIme: 

PIG •••• poelly any guld.H" • ., regoIoI;c" "'oIlh ........ pIN may .,.,,1r(1 .•. OOWS. PWCO. Reg 5. e. GCso. MISA. MMER. CBWA). 

Guideline: Regulation: initial: r emperature upon receip\: °c 
Analyses as per attached sheet Same analyses as June 10293 Analysis Requested (X) as Required 

(Enter an oX- In tho bo.eslo indieale which requa,l(s) apply 10 each sample) 

1!- N 
tI) 

~ U) 

:x: :2 <Ii ~ '0 m !1 - c <J '2 0'1!- 0 'O ~m ;>. 0 iii '._ « ·c «> {!.rI>tI) E rI> 
~Z1!-go ..c .Q «'0 Cl E 
f-gcU::Z (J) .. ';:: .c ., ~rI>'O J: « f-

Sample , .. Date Time cn-g~19-.:i cl. 19 £' 19 ~ 19 Sample Iclentifier 0 .. 
Matrix" Zo Sampled Sampled ~8~{!.g<3 Uti)>> {? {? ID _~.c 

June 30105 Combined Flotation Tails Tesl F19 Decant - to Da 14 X X X X X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

" Matrix Codes: GW-ground waler, SW-surface water, RES-Residential Water, EFF-Effluenl. PROC-Process Waler, SOtL-Soil, SED-Sediment, SWAB-Swabs, FILT-Filters 

.. Regulated Water Codes: GRW-ground raw water, SRW-surface raw water, TDW-Trealed Drinking Water, DDW-Dislnllulion Drinking Water 

Work Authorized by(Client or representative signature must accompany requestl:~ 
I 

r:7-7hl 

Date:~ -50/0 
( 

Part No. CofC-2(Email!fax Copy) 



/' 

~--~------------------------------------------------------------------------~ 
- Lakefield Research limited 

Environmental Services 

Request for Laboratory Services and Chain of Custody Form No 11016:001-7' 

Name: Barb Bowman oS 
Company: SGS Lakefield Research ltd 

Report Address: I U J () '" Results 1-_________________________ -tLoggedin by(Da!e):. ___ --I.,LI(.L-"'-"~~...J (I '-.J 

to: City lab Batch 10: 

Province, Postal code Project No.:. ___ 'i0i6-001 _________ _ 

Telephone Number: 2524 Fax: Plant No.: _____________ _ 

Name: linda E1Uott Quote No.:, _____________ _ 

~--------------------------------------------~ Company: Purchase Order No.: 

Send Addl1!Ss: TAT (Turnaround Time)· Some exceptions apply. please contact lab 

Invoice 111: C"oty Standard Ix RUSH Ispeclfy 08te:. _____ _ 
~p-ro~~--,-p-o-s-~-Co--d-e---------------------------------------~ rrn~ ________ __ 

Telephone Number: 2().13 Fax: PLEASE CONTACT LAB PRIOR TO SUBMITTING RUSH PROJECTS 
Sampled by: __ B. Bowman, ________________ __ 

Chain of Packed and Shipped by:~ __________ __ 
Custody 

ShIpment Method and WB#: 

Date ITIme: ___ _ 

DatelTlme: 

PJ ...... po<ify ony gvldolin. or rogulation!/lOt th ... aempJ .. may appI)o(Lo. COWS. PWQO, ~ 568. GCS • MlSA. MMeR. ceWA~ 

Guideline: Regulation: Initial; 
Analyses as per attached sheet. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample 

Matrix· 
Sample Identifier 

July 14/05 Combined Flotation Tails Test Fi9 Decant
Da 28 

, -
sample condition upon receIpt: 

Temperature upon receipt: ·c 
Analysis Requested (X) as Required 

(fnlor an "X" In the boxes to indlcate which request(s) apply to each sample) 

~ <'i' 
Q) 

~ (J) 

::C '6 -0 "0 .Il! 
~ a.~O~Z iae: 0 e: _Ill 

~ 
0 

cn~ <e.'iS M ~!2~ E ~ ~g!~~ C/) - ·c 01 E 
~.!!l~ J: « I-

cn'E'iiij9-.i d..-al.c '5 j9 j9 
~8~~~t5 ()~~ 0 ~ {? I-

X X X X X 

--

• Matrix Codes: GW-ground water, SW-surface water, RES-Residential Water, EFF-Effluen~ PROC-Process Water, SOIL-5oil, SED-Sediment. SWAB-Swabs, FIL T -Filters 

.. Regulated Water Codes: GRW-ground raw water, SRW-surface raw water, TOW-Treated Drinking Water, DOW-Distribution Drinking Water 

Work Authorized by(Client or representative signature must accompany request):~ Date:9r~ (,(/6. 
I I 

Part No_ CofC.2(EmaU/Fax Copy) , 

_ .. _ n 

.... ". 



Lakefield Research Limited 

Environmental Services 

Request for laboratory Services and Chain of Custody Form 

P.o. BOl( 4300,185 Concession St .. lakefield. ON. KOL 2HO, Phone (7051652-

rN_a_m_e_:_B_a_ro __ B_ow __ m_a_n ________________________________________ ~LRLUMSNo:~~~~~~~~~~~~~ 

Company: SGS Lakefield Research Ltd 

Report Address: 
Results 1-------------------------------------1 

to: City Lab Balch 10: 

No 11016-001-14 

Provln" .. , Postal Code Project No.: _____ "016.IJ01 ___________ _ 

~--------------------------------------------~ Telephone Number: 2524 Fax: Plant No.: ________________ _ 

~--~~------------------------------------~ Name: J laBelle QUale No.:~ ______________ _ 

~--------------------------------------------~ Company: Purchase Order No.: 

Send Addrp.;;s: TAT (Tumaround Time)· Some exceptions apply, please contact lab 
Invoice 10: City ·-------------------------------------------IStandard IX RUSH ISpecify Oale: _______ _ 

Province, Postal Code Time: _________ _ 

Telephone Number: 2148 Fax: 

Sampled by: __ B, Bowman, ______________ _ 

Chain of Packed and Shipped by:,____________ Dale 11Ime: ___ _ 
Custody 

Shipmenl Method and WB#: Dale 11Ime: 

Pl ..... cpooily any g .... ~ ... 0( regrolallon!hal tbos ..... pl .. may 8pPl'l(I.0. OOWS, PWOO, Reg sse. GCSO. MISA. MMER. caWAj. 

Guideline: Regulation: initial: 
Analyses as per attached sheet. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample 

Matrix· 
Sampte Identifier 

Aug 11105 Combined Fiolation Tails Test F19 Decant· 
Da 56 

.. 
• II Dale lime 
~g Sampled Sampled 

aJ 

PLEASE CONTACT LAB PRIOR TO SUBMITTING RUSH PROJECT~ . _ : 

Sample condiUon upon receipt 

Temperature upon receipt: 

Analysis Requested (X) as Required 
(Enter an -x- In lI1e boxes 10 Indicate which r.quest(s) apply to each sample) 

;5-
Q) 

~ c-.i (/J 
- ,- 0 -'g 113 U) 

a~~.gz 0 'c 15 .!!Iro 
~ 

0 -.-«-.::C<) ~U)Q) E U) 

(/J.2:~OO (/J <e..:g Cl E .Q 

~g1d~z .c: 
;2UJ"O :I: « l-

-"O=-.,f d.S~ :5 :5 ]! (/JC:~.!!IO 
~8<~(/JO OlD>, ~ ~ 0 _:2.0 l-

X X X X X 

* Matrix Codes: GW-ground water, SW-surface water, RES-Residential Waler, EFF-Effluent. PROC -Process Water, SOIL-8oil, SED-Sediment. SWAB-SwabS. FILl-Fillers 

• RegUlated Water Codes: GRW-ground raw water, SRW-surface raw water, lOW·Treated Drinking Water, OOW-Dislnllulion Drinking Water 

Work Authorized by(Client or representative signature must accompany request)::-/.~~;&~~£!~~~= 

Part No. eofC-2(EmaiVFax Copy) 



"\ 
J 

" 
.J 

S!antec Project 
No.: 

P.O. Munbor: 

field S3mplor N3.n\c (print); 

CU1I.tudy Relinqubhtct by: 

Dalo Collected 

Stan teD WOlk 
Orde, No: 

CHAIN OF CUSTODY RECORD 
Shipping Address: Slantec Consulting Ud. 

Voice: 

11 B Nicholu Beaver Road RR#3, Guelph, Ontario Canada N1 H 6H9 

(519) 783-4412 

Fax: (519) 783-4419 

ClIent: Sf. S LA i<...t!::. F / ~-, ... O IZES"~Attc:. tI 1.. ,f). 
Stantec PeS/A L .{3A <r- I.t 3co 

ff)S C.ON c. E:S$'/Of'\) sTI'<.. ' 
I-A J::::.E. r=/~ LiO , ON 

r< 0 L- ;;;..HO 
Phone: ( 1 6 S-:) b '5 ?.. - ";J. 0 '-i- t::, 
Fax: (7DS) ~S~-O/43 
Contact: t.. ~ LL../C( /I!>. J5 () £..U"..vl r'4 P\) 

if ~ 
.. t f .. Ie it ·r ~ 

lS-

il j !f .iI 
E .. 
~ I .§ cJ !l .; 

.ll 

Please 1j3~Y special requests or instructions; 

~ :;"".A"I- IIOlh-C'l()/ 
-

U 



Cu .. ody RcUnqui.hed by: 

l)lItcITintc Shipped: 

\ 
) Tim" 

Collected 
Date CoII.cted (".g.14:30, 

24 hr clock) Name 

CHAIN OF CUSTODY RECORD 

Stantec 

f 

Shipping Address: Stenlec Consulting Ltd. 

Voice: 

11 B NlcI10las Beaver Road RRfI3, Guelph, Ontario Canada N1 H 6H9 

(519) 7e3-4412 

Fax: (519) i'6J-4419 

Client: 565 LA/<'E 1='/~'-t:J ~~ S'-E A te..c. H LyD, 
POSTAL 6A G- 4360 
1<6 S c.. (l /\,) C. If: s: 5 ( C /\J ~(/?., 

t... J4 1<.. E r- I ~ L.O r 0/0 

!<.a L -;<HO 
Phone: ( '70$') b 5;;2,. - ;{ 000 

Fax: (7 OS) 6 >;< - 07'-13 
" t; LL.I (j 7! / 15. !.3' O~,-v1APIj Contact: J..... 

§ " e 
8 .. t t "i 1'8 .2 D l 

:ga. e 1l '" 
'a e ~ j U ~ 

<l! 

Please /1st any special requests or Instructions: 

PI<. O.:{E.. C. T ' (1(Jlb-cel 

t'V\ /1'0 (] F ?-OTI'9 ( IOAJ -y-I'-\ l L.S: ("CST (- (q 1:5 E CA 



1 
j 

J 

-J 

SGS Lakefield Research Sample Control Sheet for Mineralogy Samples 

Mineralogy LlMS Number: hi I Jo).6 - .Nt, "r Date Required: _________ _ 

Date Prepared: Sample Description: T A I I-, II"l,) (r S 
Department: ~Aj{/ Number of samples: ____ :2...;::... _____ _ 

Project Number: *MlneralOgy Proj Manager: S( E elf d A.) I ~ 

Test Number: Quote/Proposal Number: _________ _ 

Met. Project Manager 

Quoted Price If 1600 ~nltJaled by Project Manager Not In be exceded witIJDUt B[Ior Buthorizatlo~ 
-.....:......;:~"-----'"---~~~""--?""'--'~ ~ '\ ~ If;~ 

Sample Weight Mineralogical Testing Information 

Description wt/g 

[E:s:r F30 172-q R-=g~~~~ .~~c?!!l. £lj~F)!: .....•..••.•.•.••..•.•••••••.••.•••.•••.••.••••••••.•••••.••.•••.•.....••...••.•.•••..•.••.•••••.•• 
it.o LA- I l- S ..,., 

C.O n1 /0 II'\J E: {..) 
l.tdQ ~t-a'''ATI oJ't...l 

..,/ 

.5.E...~.l.f::}. ~.~.~ Q.e.B.:-.g.B..~ ............................................................... . 

.............. 'O.D.X~ .. ~.~ .. ~ .. ~ ........................................................................... . 

............... :.~ .... ~p. .. s~.~ .. £.~.~6I.~.~.~ .. ~ .. O"'~f.!..t~:-! .. \.E.\~0.:s-.. \~! N '-r;t 11-.<; TE.~·r-
- let t-----'--'-------1---I ................ ::\-. ... ~.Y..til.b.~f3:..J .. k.\ :I..::l .... ~.E ...... ~.~.t.O ........................... . 

I----___ --I-__ -f. •••••••••••••••••• ~.~.~.~.&..-&I:~.~.~ .. :t: .. n.).s..~I.{S6.l:_:.1.:6~.N .. ~ ...... . 
I-------+----t .................. :r.:c\ . .t •• N .. S;;..Z?:..~ ~s. ................................................................. ". '.' 

t-----t----t:(i~1?:::~~::::~\~::::k~~:::;.~:W&:::::::~:;;;i:~~:~: 
I-------f---+ ........... ~ .. ~~ ... :~.~ ... ~~.~): ......................................................... .. 
~--------I-----f. ...................................... '" ............................... '" ..................... ".", ..................... . 

* Please fill in Mineralogy Proj. Manag~r l~ speed up login of samples. 

Attach proposal/quote if possible. 

-~--. 



'~ .. 

~G~-lakefiekl Research limited 

Environmental Services 

Request for Laboratory Services and Chain of Custody Form No 11016.(101-10 

~N_a_m_e_: __ B_a_m __ B_ow __ m_a_n ______________________________________________ -ILRlUMSNo.:, __ ~~~~~~~~~~~~ 

Company: SGS Lakefield Research ltd 

to: City 

I-p_r-:-O_vl_n_c_e'_p-:-o_s_ta-:�_C_O_d_e-:=-:-______________________________________ --IPrDject No~; ______ 11016.001, ___________________ _ 

Telephone Number: 2524 Fax: Plant No.:; ____________________________ _ 

~--~~--------------------------------------------~ "N_a_m_e_:_L_ln_d_a_El_I_Io_tt _______________________________________________ -IQUote No.: ______________________ _ 

Co~pany: Purchase Ordar No.: 

Send Address: TAT (Turnaround Time)' Some exceptions apply, please contact lab 

Invoice to: Cily Standard Ix RUSH ISpeCify D8te:, _________ _ 
~p-ro~~-·n-c-e-,P-o-s-m-I-C-od--e-------------------------------------------~ Tlme:, _______________ __ 

Telephona Number. 2043 Fax: PLEASE CONTACT LAB PRIOR, T~.sU8MITTING ~USH PROJECTS ' 

Sampled by: __ B. Bowman _________________________ _ 

Chain of Packed and Shipped by: ___________ _ 
Custody 

Shipment Method and WB#: 

Dale TTime: ____ _ 

DatefTlme: 

Pia ... splclly.ny guldolit\o or regulation Iho( Ih ... samples may .~I," OOWS. PWOO. Rog 658. GCSO. ~tJSA, MMER. CBWI\I. 

Guideline: Regulation: 
Analyses as per attached sheet. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample 

Matrix* 
Sample Identifier 

Te.st F30 Ro TaUs 

Initial: 

Date Time 
Sampled Sampled 

Sample condition upon receipt 

--

i \ 
V':. 

Cf) 'ijj 

~~ 
.... C,,) .... 
(") ~ 

W 0>- :E 9c::~ 0.. a.. 
~ g.21 u.. -.J .-.J E 

OC 0.. U ::J 
_Cf)O X en f- r 

X X X X X X X 

• Matrix Codes: GW·ground water, SW·surface water, RES-Residential Waler, EFF-Effluen~ PROC-Process Water, SOll-5oil, SED-Sediment, SWAB·Swabs, FIL T -FRlers 

• Regulated Water Codes: GRW-ground raw water, SRW-surface raw water, TOW-Trealed Drinking Water, DOW-Distribulion Drinking Water 

Work Authorized by(Client or representative signature must accompany request)::LL.Z"",,~~~£:.:::::~::r-

Part No. CofC-2(EmaiI/Fax Copy) 

C7 - 713 



~ I 113'-1::::: 

Request for Laboratory· Services and Chain of Custody Form 26096 

Report 
Results 1----'--=-~:...:....;...;:-'-=.:....:..~-"'-"<=:='_l_ ........ ~"'-=~=~-=!.~~.u..;L...;:4~ 

to: 

Name: 

Company. Purchase Order No.: 

Send Address: TAT (Turnaround TIme) • Some exceplions apply, please contacllab 

Involco to: I-C_IIy.:..-_________________________ -IStandard I RUSH I Specify Dale:~ ____ _ 

Province, Postal Code TlIlIe:, ________ _ 

Telephone Number: ., 0 Fax: PLEASE CONTACT l!AB PRIOR;TO SUBMITTIN~ RUSH PROJECTS -

SlImpled by: ___ ---;~~~...c.::x.......,::..::=!!5:0 ..... -
Chain of Packed and ShIpped by: _____________ Datemme: ___ _ 
Custody 

ShIpment Method and WB#: Date !TIme: 

Regulated: Unregulated: 

Special Instructions: 

2 

3 

4 

Sample 
Source 
Code' 

Location Name 

Initial: 

Dare 
Sampled 

TIme 
Sampled 

. : Field Res. CI 
~~ Total Free 

CD 

(Y1 0>1 

g 
..... 
0 
UJ 

Sample condlllon upon receipt: 

Temperature upon receipt: ·C 

Analysis Requested (X) as Required 
(Enter In the bo><es to indicate ""lIich request!s) apply to each sample) 

~o '0 

tc:! c 
:J 
E 
.§' '/... 0 21 «I Il.. 
CD J: 

Y 

5 

D F <; /l /Y) (J L·t. 
6 to ,---11-------

\ 

7 f?11 N ~./...AJLO G· y--+-----l---t----:-+--+------i 

8 

9 

10 

• Sample Source Codes: GRW·ground raw water, SRW·surface raw water, TDW-treated drinking water, DDW-dlstribulion drinking water 

, 

.' 

Work Authorized by{Client or representative signature must accompany request): Date: 15<·· 
Nole: Please read reverso page lor terms and conditions. Priority service of 24 to 48 hours may be available at twice the quoted price. Please confirm with tho laboratory prIor 10 
shipping priority samples. 

Chain of Custody Distribution: While copy retainocllJy .ampler. Y(,llow. Pink & Gold copies accompany samples. Pink & Gold copy retaine" by laboralory, 
Yellow copy returned with certificate of nnntysis. 

I'M NO.CotC·1 

r-....., ., \ I i 



_ ...... _"""1_ Lakefield Research limited 

Environmental Ser/ices 

Request for Laboratory Services and Chain of Custody F~rm 

r-N_am_e_: _B_a_rb __ Bowm ___ 8n_-:-:-____ --:-_________________ -tLRLLIMS No.:~ ...... .H.""''''-'+_~'''''''-L''''''~'' oS' 

No 1191§.qD1.6 i 

(-c_o_m..;.p_an_y;...:_s_G_S_La_ke_fi_"'_ld_R_BS_GlI_I'C_h_L_td ________________ -IRecei"ed by (Date & l1me):'-'""'-"J7T'"-::o7"----"'lr--

:::~ I-:A~dd_t_eS_s_: _____________________ --ILogged In by (Oate): '-f/ iJS' 
w: ~C~i~~-~~~~----------------____ -------_-----il~a~b~Ba-~~_ro_: __ --~~~~----____ ~ __________________ ~ 

Province, Postal Code Project No.: ___ 11016'001 _________ _ 

Telephone Number: 2524 Fax: Plant No~. _____________ _ 

Name: Linda EIKott Quote 1'10.: ______________ _ 

Company: Purchase Order No.: 

Send Address: TAT (Tumaround lime) • Some exceptions apply. please contact lab 

Invoice to: I-Clty-'-_______________________ -iStandard Ix I RUSH I ISpecify Date: ____ _ 

Pro.nnce, Postal Code Time:~ ______ _ 

T etephotl& Number. 2043 Fax: 
SampledbY' __ B. B<lwman, _____________ _ 

Chain (If Packed lind Shipped by: ____________ _ 
Custody 

Shipment Method and Waft.: 

Datemme: ___ _ 

Datemme: ?I_. ij>GdIy onyguld.1Ine 0""11111""" \lUll __ pIN m4Y app,(1 ••• OOWS, PWQO, Rt9 sst. GC$O, MISA, !IIMSR, cewl\). 

Guideline: Regulation: 
Analyses as per attached sheet. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample 

Malrix* 
Sample Identifter 

initial: 

Date Time 
Sampled Sampled 

'1:1.0 

PLEASE CONTACT LAB PRIOR TO SUBMITTING RUSH PROJECTS 

TempellllUre upon reoel I: °c 
Analysis Requested (X) as Required 

(Enter an "X" in !he boxes 10 Ind!l:ate which request(s} apply \O .... ch sampl.) 

.;;; N 
II) 

~ (I) 
- .- 0 '0 t'II J2 :a~:g~z ]j!ij 0 '2 

~ 
0 (ij 

'.- « g ri ~1/'J<1l - E I/'J 

~:5 ~ 0 <'0 j! E ~ (I) .;::: I- g.~ u:: Z :!!:(I)'O « I-
cti-g'ffi]j..t ' ]j >- S ]j S o..Q)'<:: 
~O~OO_ O::a~ ~ {!. ~ 0«1-(1)0 

X X X X X 

/ 

., Matrix Codes: OW-ground water, SW'SIlrface water, RES-Residential Waler, EFF-Effluent, PR.OC.process Waler, SOll·SoH, SED-Sediment, SWAB-SWabs. FILT -Filters 

* Regulated Water Codes: GRW-ground raw water, SRW-surface IlIW water, TOW-Treated Drinking Water. DDW..QistribUlion Drinking Water 

Work Authorized by(Client or representative signature must accompany request): ~cr-= .. =......- oate:~ ~ Cf/o ... r 
Part No. CofC·2(EmailiFax Copy) 



_sa Lakefield Research I.ImiIe<f 
Environmental Services 

Name: Barb Bowman 

company: SGS I.akefield Research ltd 

Request for Laboratory Services and Chain of Custody Form 

Report rA;.,.d_dl'8$_S_! ________________________ -tLogged in by (Oe1el:'-__________ _ 
Results ... -

No 11018.QQl-8 

to: City lab Batch 10: 
~----~~----------------------------~~~------~~---------------------4 Province, Postal Code Project No.: ___ 11010'OO1 _________ _ 

Telephone Number: 2524 Fax! Plant 1'10., ____________ _ 

Name: Linda Eliott Quote 1110.:, _____________ _ 

Company: Purcha,," Order No.: 

Send Address: TAT (Turnaround Time)' Some exceptions apply, please COIlIae\ lab 

Invoice to: City Standard Ix RUSH I Specify Oale:~ ___ _ 
~P-nw~,nce--,-Poa-I~-c-oo-e--------------------------; T~e:~ ______ _ 

Telephone Number: 2043 Fax: 
Sampled by:_B. Bowman'--_____________ _ 

Chain of Packed and ShIpped by:___________ Date mme:, ____ _ 
Custody 

Shipment Method and walt: Dale mme: 

Guideline: Regulation: Initial: 
Analyses as per attached sheet, 

2 

3 

4 

5 

6 

7 

9 

10 

Sample 

Matrix'" 
Sample ldentiller 

Jut 14105 Tast F30 Ro Tans Decal'll' D 1 

, 
'; 

'-. 

! <'~ PLEASE CONTACTlAE PRIOR TO SUBMiTTiNG RUSH PROJeCTS -
~ - >~, ~~ -, - • 

Sample QOndlion upon receipt 

Temperature upon recelr>t&P +0 ·Lf 
Analysis Requested (X) as Required 

(EllUIr an "X·tn lbe bole", to lndlcete which re<\um{s) apply to each sample) 

b N ~ ~ X '6 -0 " ~ .l!l a. -(j Glz (ije: 0 
.E'<c:'28' 

_co 
11 ~ 

m 
~~~ '" gN~~z .2 

0> E r=. en .... :I: <c :::E"''C 
'"2~]j.,f , (ij ~ 

~ 
g g a..li o:!!:oO_ 

~:::E1I ~ ~ t-O<ct-eno 

X X X X X 

.. Matrix Cooes: GW-groood water, SW-surfaee water, RES .Resldentlal Waler, EFF.Emuenl. PROC .f'rocess Waler. SOIL·SoiI, $EO-5edlment. SWAB-8wabs. FILT -Filter.; 

* Regulated Water Cooes: GRW-ground raw waler, SRW·surface rliW waler. TOW-Trealed Dlinklng Water, DDW-Olstn'bulicn Drinking Waler 

l 

Work Authorized by(Client or representative signature must accompany request»~~, Date: ~/r/(j ~ I 
I, 

Pari No. CofC·2(EmaIIlFax Copy) '-



Lakefreld Renarch Limited 
Environmental Services 

Namt: Barb Bowman 

Company: SOS lakefield Research Ltd 

Report Address: 

Request for Laboratory Services and Chain of Custody Form 

Resul~ ~--------------------------------------------------------~. to: City Lab Batch 10: 

No 11016:1101-11 

Provlnet. Postal Code Project /110.: ___ 110164101 _______________ _ 

Telephone Number: 2524 Fax: Plant No.:~ ________________ _ 

N"me: linda Eillotl Quot.No.:'-__________________ _ 

Company: Purchase Order No.: 

Send Addren: TAT (Tumaround Time)" Some exceptions apply. please contact lab 

Invoice to: City Standard Ix RUSH ISpeclfy DatIl:, _____ _ 

~p-ro~~----~--~--~--e-------------------------------------~ Tlme:. __________ _ 
Telephonlt Number. 2043 Fax: , PL.EASE CONTACT LAB PRIOR TO SUBMITTING RUSH PROJECTS • . 

Sampled by: __ B. Bowman________________ $ample condition upon ~\; 

bg::":'~~:!":~~~==::~p;ac:;ke;;;d;an~d;S~h;IP;p~e~d;b~Y;~;::::::::::::::::::~=_=:;;::~D;a~le~fT~Im;;e:;;;.'~=-;;;~;~:;~=-=-=-~ -) rf-rr. ) Shipment Method and WB#: Oate fTlme: , 
PIoNo apoQfy.ny gllil_ 0<"'11_' tho! ""'"....,... may oppIy(t ... OOWS. PWOO.R09 55t. GCSO. MISA. 101M!!!'!. CB\'YAI. 

Guideline: Regulation: initial: Tempel8tul'8 upon 1'\ICeip1: °c 
Analyses as per attached sheet. Analysis Requested (X) as Required 

(Enta, an'X" In !he boxes 10 indicate v.tlk:h nqll$S\{$J apply \0 ealll! sample) 

2 

3 

6 

7 

10 

Sample 
Matrix" 

J 

Sample Idenlifier Oat. Time 
Sampled Sampled 

20105 Test. f30 Ro Tans Decant - Oa 7 x x 

§ J!! 
~ 0 c: 

>. o· 
E U) 

.0 .2 
~ E r=. « 
19 ]i 19 
~ ~ ~ 

X X X 

/ 

* MatriK Codes: GW-groun<! waler. SW-sutface waler. RES-Resideotiat Water. EFF·EfIluent PROC-Process Water, SOIL-5oH. SEO..sedjmen~ SWAB-Swabs. FIt. T-Filters 

.. Regulated Water Codas.: ORW-ground raw water, SRW-sooace raw water, TOW-Treated Drinking Water. DOW-Distribution Dlinking Weier 

Work Authori~ed by(Client or representative signature must accompany reques~-. ' .. 
Part No. CofC.~(EmaI1lFax Copy) 

c-z 2\, 



lakefield Research limited 

Environmental Services 

Request for Laboratory Services and Chain of Custody Form No 1101S.oq1.13 '. 

Name: Barb Bowman 

Company: SOS Lakefield Research Ltd 

Report Addl'8$$! 
Results I-------------~-------------__I 

to: Clt~ Lab Batch 10: 
Province, Postal Code Project No,:, ___ 11016-1l01, ________ _ 

TeI.phon.Number: 2524 Fax: PlantN~. ____________ _ 

Name: J laSeile Quota No,'"" ____________ _ 

Company: PUl'Chase Order No,: 

Send Address: TAT (Tumaround TIme) • Some exc:ept/ons apply,llIaase llOntact lab 

lovoice 10: City Standard RUSH ISpllCifY Oate:, ____ _ 

Province, Postal Code TIIlIe:. _______ _ 

Telephone Number. 2148 FIIOC 

Samptsd by:, ___________ _ 

Chain of Packed and Shipped by: _________ _ 
Custody 

Shipment Malllod lind WBft: 

Oate fTlme: ___ _ 

OatolTlme: 

Sample llOndillon upon receipt: 

""' .... ptCIIy '11Y~ or'oa_n tI>aI til ..... mplOl may I19P1(I ... OOWS, PWOO. Roa SSG. Gcso. MIs .... MNlER. caw .. ). 

Guideline: Regulation: Initial: 
Analyses as per attached sheet. 

Sample ldeflllfier Date TIme 
&.mpfed Sampled 

~ 
() ~ .l!l 

~ 
0 'ii 
E ,~ 

,I, !f e f; « 
19 19 ]j 
~ {: ~ 

A 10105 Test F30 Ro Tails Decant· Oa 28 
/;)..'00 x x X X X 

3 

4 

5 

7 

8 

9 

10 

" Matrix Codes: GW-gfound water, SW-surface water, RES·Resldential Water. EFF,EIflueni. PROC·Process Water. SOIL-SoiI. SEO-Sediment, SWAB-SWabs, FILT ·Filten; 

Work Authorized by(Client or representative signature must accompany request-p.:.;;.=;;;...;;.-b''-'-_____ ~ 

Part No. CofC·2(Emai!iFax COpy) .• 

'1'7_/\(/ 



----"'"I-LakGfield Research Limited 
Environmental Services 

Request for Laboratory Services and Chain of Custody Form 

P.O. Box 4300, 185 ConCHS Ion St., lakefield, ON. KOL 2HO, Phone {70!lJ 652-2036, Fax (705)652-8441 

fN._,_m_Cl_: _B_a_Ib_B_oWl1l __ an ______________________ -ILRLLlMS No.:.......;Q~~Lt=-.i..(;;Ll:::L:t-

1-'~_om_pa_n_y:;....._s_G_S_La_k_et1e_ld_R_as_e_a_rc_h_L_td ________________ --IReeeIved by (Dale & Time):=--==---:::;:::-,~_-r;:~ 
::.~ I-A_d_dre_'_II_: _______________________ -ILo9\l8dlll by (Oale); C>9 t:I;ft 1;+ 

to: City Lab Batch 10; 

No 11016..001-15 

Province. Postal Code Project No,: ___ 11016-001 ________ _ 

fe.phone Number: 2524 Fax: Plant 1>10.' _____________ _ 

l'/,<:ne; J LaSelle Quote No.:. ______________ _ 

Company: Pun:hase Order No.: 

Send Address: TAT (Tumarounu Time)' Some excepllons apply, please contact lab 

Invoice to: City S1andard Ix RUSH Ispecify Date: 
I-p-~~-e-,-P-O-~--Code-----------------------------------~ Tm~ -------
Telephone Number. 2148 Fax: 
Sampled by: __ B. Bowman, ________________ _ 

Chain of Packed and Shipped by:,___________ Oat" mme:'-____ _ 
Custody 

Shipment Method and WB#: Dale !Time: 

1'10'" InyQllldolln. or ''''' .... .,.lii0i "' ... Uf1IpIof. moy tlpplj(t •• OOWII, Pi'IQO.l\Og 558. GCSO, N!SA. MMER. caWA~ 

Guideline: Regulation: 
Analyses as pel' attached sheet. 

Sample 
Matrix· 

Sample Identifier 

Initial: 

S trlO5 Test F30 Ro Tails Decant - Oa 56 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PLEAse CONTACHAB PRIOR TO SUBMITTING RUSH PROJECTS ,':.' 

semple oondlllon upon receipt 

TemperatuTe upon nlcelpl: ·c~;;) ~ ci i-. Qt 
Analysis Requested X) as Required 

(Cntet an '"X: In \he bOGS \0 indic.le wIIidl requ8$l{s)8Pply '" 0CIl sample) 

- .~ S-
(I) 

~ cJ) 
'0 «I 

I =§.b:S 4>"Z - c: 0 'c 
Ill'" 

~ 
0 <6"- «:g ri ~~~ E > ·0 

~""b!:'O (J) .. "t: Ol ~ .c: g'cfi:Z ::lEV>"O 'J: I-

CIi-g~S3 I 16 ~ S S s 
f!!8<~cJ)o 

o..4l:>, {:! ~ ~ 2::lE,o 

X X X X X 

.. Matrix Codes: GW-glOund water, SW·sorface water, RES-Residemial Water, EFF-Effluen~ PROC·Process Water, SOIL-Soil, SED-Sediment, SWAB·Swabs, FILT -Fillers 

.. Regulated Water Codes! GRW-ground raw water, SRW·surfaee raw water, TDW-Treat&d Drinking Water, DOW·Dlstribution Drinking Water 

Work Authorized by(C\ient or representative signature must accompany request): 7~ Date~. Y 7(0'<; 
Part No. eorc-2(EmailiFax Copy) 



\ 
} 

j 

j 

" 

Slanrec Proj8e1 
No.: 

Stanlllc Work 
Order No: 

CHAIN OF CUSTODY RECORD 

Stantec 

ShlppinQ Addre$s: SIanIec Consulting lid. 

Voice: 

118 NIchoIaa .8uVIlr Road RRIa. Guelph. Onlario Canada I'll H em 
(519) 763-4412 

Fax: (519) 7ll3-<U19 

CI~t: S6--S \.... f\\<-E:: t=\~t- 0 \?"t:S€: I\\R...C\-\ 
~O'S'A L. \!:.AG- L\ 30 C 
\'is-'5 <::..Of\;)C-€'$S"( ~ ~ STR.E.E::T 
'- A ~E::.~ (k::.L-O " c ~ _~ a 

\<:::.. a \.-.. -:J.. 

Phone: . (. l os'i 6~ Ol- "2. <::) "-\ "<:, 
Fax: -(-[(~S\ <:::. ~ 'a- O/~ 3, 
Contact: t,..... ~ LL\. O-rr- I ~. ~(jWrY"l AN 

... 

I • ... 

t § ~ It 
.. t t i t 1& 

"5 ! i if I ut 
.3 I Ii I j j I i 11 

-6~ 
<.:i 

I 

l'Ieap: any special reqlJesls or instructions: -
'A.o"7t= (" -r ,I! C ,~ .... (:) a ! 

ou...&H. E. -A L. ..DEc:::..A tU {JAY I 



Stante. PrQjeel 
No.! 

CHAIN OF CUSTODY RECORD 

Stantec 

Shipglng Address: Slan\eQ Consulting ltd. 

Voice: 

Fax: 

11 e NiChoills Beaver Roed RRj3. Guelph. Ontario Canada I'll H 6H9 

(519) 763-4412 

(519) 163·4419 

C1l6nt: SG-5 t...J'/k:.6 r I Ct..t:} ~E ~~ /1 tf... C.H l... re. 
PCJ.!:rA. L 6/-f G- 4'300 
I ~ f:> co ru c. C S'.5"I'OPl.,) S' Tt< 6. E I 

.L. A I<.t!::. t= f o!:L.O • OI'tJ 
,;Ilm.li"", SG$ t.A{<..~F/~/...t:J 1(t::)~t1 c.H !~O t.... ;( H (:) 
StUlt~ 5\l~:'I~"" (prior tv shlpp4ng}. P 

TIme 
Col19cted 

Cate ColI •• led (e.g. 14:30, 
24 hrclack) 

! I I 3Co 

Phone: (I 05:) bS~- ~OOO 

Fall: 7 -; D ~) b s;; ~ - 6 7 'i '3 
Co~taCI! ;:5. t.3 Oc,......)f"'Vl A I'\J I ;::r-. l... ~ ~ ~ L"-.E 

Please list any special requesis or ins!rucllons; 

jJt<..c7~ c.../: 1/0/(:,- 00/ 

1, 
J~ 
•• 
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Acid Rock Drainage and Metal Leaching Characterization of Tailings, Interim Report 3 

Shakespeare Project 

URSA Major Minerals Incorporated 

SGS Lakefield Reference No.: 11016·001 

SGS Lakefield Research Limited - Qualifications and Limitations 

In performing work on behalf of a client, SGS Lakefield relies on lis client to provide Instructions on the scope of its retainer and, on that basis, SGS lakefield 
determines the precise nature of the work to be pert'ormed. SGS lakefield undertakes all work In accordance wKh applicable accepted industry practices and 
standards. Unless required under local laws, other than as expressly stated herein, no other warranties or conditions, eKher expressed 01 :mplied. are made 
regarding th services, work or reports provided. 

Reliance on Materials and Information 

The findings and results presented in reports prepared by SGS Lakefield are based on the materials and information provided by the client to SGS lak",field and 
on the facts, ~onditions and circumstances encountered by SGS lakefield during the performance of the work requested by the client In formUlating its findings 
and resultsn(O a report, SGS lakefield assumes that the information and materials provided by the elient or obtained by SGS lakefield fr"m the client or 
otherwise ar factual, accurate and represent a true depiction of the circumstances that exist. SGS lakefield relies on its client to inform SGS Lakefield if there are 
changes to any such information and materials. SGS Lakefield does not review, analyze or attempt to veriFy the accuracy or completeness of the Information or 
materials provided, or circumstances encountered, other than In accordance with applicable accepted industry practice. SOS lakefield will not be responsible for 
matters arising from incomplete, incorrect or misleading information or from facts or circumstances that are not fully disclosed to or that are concealed from SGS 
Lakefield during the provision 01 services, work or reports. 

Facts, conditions, information and circumstances may vary with time and locations and SGS Lakefield's work Is based on a review of such matters as they existed 
at the particuiilr time and location indicated in its reports. No assurance is made by SGS lakefield that the faels, condruons, Information, circumstances or any 
underlying assumptions made by SGS lakefield in connactlon with the work performed will not change after the work is completed and a report is submitted. If any 
such changes occur or additional Information is obtained, sas lakefield should be advised and requested to consider if the changes or additlona! Hormatlon 
affect its findings or results. 

When preparing reports, SGS lakefield considers applicable legislation, regulations, govemmental guidelines and policies to the extent they are within its 
knowledge, but SGS Lakefielclls not qualified to advise with respect to legal matters. The presentation of Informallon regarding appncable legislation, regulations, 
govemmental guidelines and poBcles is for inforij1ation only and is not intended to and should not be inteqlreted as constituting a legal opinion concerning the work 
completed or conditions outlined In a report. All legal matters should be reviewed and considered by an appropriately qualified legal practitioner. 

Site Assessments 

A site assessment is created using data and information collected during the investigation of a site and based on conditions encountered-at the tim" and particular 
locations at which fieldwork is conducted. The Information, sample results and data conected represent the conditions only at the specific times at which and at 
Ihose specifIC locations from which the information, samples and data were obtained and the information, sample results and data may vary at other locations and 
times. To the extent that SGS lakefield's work or report considers any locations or times other than those from which information, sample results and data was 
specifically received, the work or report is based on a reasonable extrapolalion from such information, sample results and data but the actual conditions 
encountered may vary from those extrapolations. 

Only condttions at the site and locations chosen for study by the client are evaluated; nc adjacent or other properties are evaluatad unless specifically requested 
by the ('lient. Any physical or other aspects of the site chosen for study by the client, or any other matter not specifically addressed in a report prepared by SGS 
Lakefieid, are beyond the scope of the work performed by SGS Lakefield and such matters have not been investigated or addressed. 

No Reliance 

SGS lakefield's services, work and reports are provided solely for the eKclusive use of the clfent which has relalned the services of SGS Lakefield and to which its 
reports are addressed. sas lakefield Is not responsible for the use of its work or reports by any other party, or for the reliance on, or for any decision which Is 
made by any party using the services or work perfonned by or a report prepared by SGS Lakefield without sas lakefield's express written consenl Any party 
that relies on services or work performed by SGS lakefield or a report prepared by SGS lakefield without SGS lakefield's express written consent, does so at its 
own risk. No report of SGS Lakefield may be disclosed or referred to In any public document without SGS lakefield's express prier written consent. SGS 
Lakefield specifically disclaims any liability or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or 
result from the use of any information, recommendation or other matter arising from the services, work or reports provided by SGS lakefield. 

limitation of liability 

SGS lakefield is not responsible for any lost revenues, lost profits, cost of capital, or any special, indirect, consequential or punitive damage$' suffered by the client 
or any other party In renance on any SGS lakefield work or report. SGS lakefield's total liability and responsibility to the client or any other eerson for any and all 
losses, costs, eKpenses, damages, claims, causes of action or other liability whatsoever which do or may result or arise from or be in relation to SGS Lakefield's 
seMces, work (or failure to perfonn services or work) or reports shall be limited to the invoiced charges for the work performed by SGS Lakefield. 

Fiscal Allowances in Canada fOf Olqanizations Conducting ExoeOmental Research 

SGS lakefield may apply to CCRA (Canada Customs and Revenue Agency) for fiscal allowances permlttad to Canadian laboratories undertaking accreditable 
experimental research and development within Canada. The high success rate of SO'S lakefield in meeting the technological objectives of its clients and in 
providing quality experimental work and results requires it to undertake intemal experimental research. This is done to periect its technological approaches and 
methodology, as well as overcome unanticipated or unavoidable technical challenges that occur in the course of much work undertaken for its clients. 

II is implicit in this contract that the experimental work performed by SGS Lakefiefd may sometimes be cited, in an anonymous manner, for the purpose of 
requesting fiscal credits for risks assumed by SGS lakefield Research in the course of performing services for its clients. 

Notwithstanding the presence of an obligatory agreement of confidentiality between CeRA and SGS Lakefield any information used by the latter to support claims 
for the assumption of risk in experimental research, will be presented in an anonymous form. For example, no mention will be made of the names of companies, 
orB bodies or proprietary processes in these claims. Throughout this process, SGS Lakefield will fully respect the trust and the agreements of confidentiality that 
exist with all of its clients. 

November 2005 
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Knight Piesold 
CONSULTING 

Minimum 
Temperature 

(OC) 

TA§LEG.1 

URSA MAJOR MINERALS INCORPORATED 

SHAKESPEARE PROJECT 

ENVIRONMENTAL BASELINE REPORT FOR FEASIBILITY STUDY 

WEATHER STA nON RECORDED DATA AND ESTIMATED POTENTIAL DAILY EVAPORATION 

Maximum Average 
Temperature 

(OF) 

23.89 

4.15 29.97 
0.73 23.42 
3.31 25.49 
7.03 31.95 
11.77 38.75 
13.32 42.82 
11.77 45.26 

42.50 
39.33 

8.63 38.05 .0.16 

2.80 
3.55 

1.91 
1.20 
1.68 
3.86 
3.58 

6.10 3.79 3.29 
1.75 6.32 3.93 3.41 

80 
8.54 

92.33 5.19 18.67 
92.09 5.80 20.87 
202.98 3.67 13.19 
239.02 4.19 15.08 
121.67 3.83 ' 13.80 
279.16 4.78 17.20 
195.84 4.13 14.86 
254.51 3.62 13.03 
199.47 2.95 10.63 
172.58 2.06 7.43 
173.85 2.78 10.02 
103.59 5.42 19.51 
153.90 5.13 18.48 

5.02 18.06 11.22 
!i.88 21.15 13.14 

-12.29 2.34 8.42 5.24 4.55 7.78 27.99 17.40 
-9.80 1.45 5.21 3.24 2.81 4.82 17.3 10.79 

11.38 41.69 
~-+----:~'-----I1I--7~~-+---='=----1 i3:;:.3:;c2--+--..:;43.;;:.;;:98:;---t-----';;:;;:;;::..-+---;:~::--+---;;T~-lr---'~:--+-~~-+---;;-~-II--~;T-+~~~+-7~-+-:;~:;-+__~~-

6.19 12.16 43.15 -7.70 1.66 5.96 3.70 
5.70 10.21 42.25 1.00 2.07 7.46 4.64 
7.37 13.32 45.26 2.02 1.56 5.62 3.50 
6.41 13.32 43.53 .0.48 1.01 3.62 
5.95 14.09 42.70 -5.96 1.10 3.95 
7.29 13.32 45.13 -7.09 1.68 6.04 

-12. 2.41 8.68 
-13.04 1.83 6.60 
-13.14 1.45 5.23 

1I-~~~~~r-~~-~t--~~~-1r-~4.0~9~-+__--~~-1-.......... ~1~0~.607_-+ _~~~.~36:;--_+__~~ 
t--7~~~~1--~:;----,r-~~-_t-_:5.~16:;__-+_--~~-+--1~1~.38~-4 _~4~1~.2=8 __ -+_~~ 

8.56 16.76 47.40 
7.01 13.70 44.62 -7.90 1.82 6.57 

-13.71 1.49 5.34 
.0.56 1.07 3.84 

11---.;;~::_;;:::__-II---;:~--I_.....;~'----_jt__-6:.80 4425 
9.19 48.54 
12.63 54.74 -1.50 1.01 3.62 
13.29 55.92 ·1.50 1.75 6.32 
16.50 61.70 5.71 1.97 7.10 

0.40 6.64 43.95 0.07 1.86 6.71 
0.00 4.61 40.31 -7.95 1.41 5.07 
0.00 5.45 41.81 -5.02 1.04 3.73 
0.00 0.20 32.36 -5.67 2.27 8.16 
0.08 .{I.3l 31.33 .{I.67 2.04 7.35 
0.55 1.68 35.03 1.54 0.90 3.23 
0.50 3.62 38.51 3.53 1.06 3.81 

5.04 1.03 3.70 
.{I.64 1.83 6.60 

0~,4~0:;__--t---~5~.8~9----t__,,_~3~.3~1-_4--.....;~~--+__--~42~.6~1~~t__~~--,r_7.~~+__~~-II-~~'----+-~~--t---7~~r 
0.00 3.52 .{I.61 38.33 
0.00 5.41 1.60 41.74 
0.00 6.15 1.60 43.07 
0.01 4.36 
0.02 2.71 
0.02 1.75 
0.00 4.60 
0.00 8.13 
0.00 9.87 
0.00 13.05 

-7';;---1 -0-:00- 14.21:--_4~_ 
0.00 --'6:49 
0.04 15.12 
0.00 7.66 
0.00 3.01 
0.06 4.85 
0.11 .......... 0.00 

0.05 
0.00 
0.00 
0.00 
0.00 
0.00 

5.76 
5.10 
7.52 
10.26 
12.54 
14.77 
17.39 

3.31 
5.81 
7.83 

-3.54 1.47 
-2.85 1.34 

1.04 
1.26 
1.43 
1.81 
1.50 
1.93 
1.17 
2.07 
1.36 
1.23 

--:r:12 
1.00 
1.08 
1.35 

Page 1 014 

5.29 
4.82 

5.14 
4 
4.38 

. 3.89-
5.12 3.18 
4.73 2.94 
420 2.61 
3.73 2.32 
4.54 2.82 
5.15 3.20 
6.51 4.05 
5.40 3.36 
6.93 4.31 
4.20 2.61 
7.43 4.62 
4.90 3.05 
4,43 2.75 
4.01 2.49 
3.59 2.23 
3.87 2.41 
4.87 3.03 

3 15.45 9.60 
4.03 l!iiO 11.93 
3.04 17.37 10.79 
1.95 12.75 7.92 
2:13' 11.75 7.30 
3.26 15.89 9.88 
4.69 20.96 13.02 
3.56 4.59 16.53 10.27 
2.83 ""'4.91 17.67 10.98 
3.55 5.30 19.09 11.87 
2.89 3.89 14.00 8.70 
2.07 3.15 11.33 7.04 
1.95 203.05 3.32 11.94 7.42 
3.41 190.64 4.26 15.34 9.53 
3.83 221.19 4.88 17.56 10.91 
3.62 '86.74 5.88 21.18 13.16 
2.73 190.47 4.21 15.17 9.43 
2.01 175.43 3.70 13.33 8.29 
4.41 88.10 8.16 29.36 18.25 
3.97 90.73 7.26 26.13 16.24 

2.90 10.44 6.49 
3.09 11.10 6.90 
3.07 11.05 6.87 
5.09 18.31 11.38 
4.62 16.64 10.34 

13.80 8.58 
12.95 

19.40 12.06 -
17.14 10.65 
17.17 10.67 
14.42 8.96 

118.68 13.16 8.18 
136.43 11.27 7.01 
216.96 11.58 7.20 
141.38 13.28 8.25 
184.15 15.11 9.39 
217.91 21.99 13.66 
82.65 17.20 10.69 
10027 19.54 12.14 
126.41 10.83 6.73 

4.01 270.61 19.42 12.07 
2.65 286.94 16.45 10.22 
2.39 17203 13.58 8.44 
2.16 232 12.22 7.59 
1.94 184.15 6.90 
2.09 251.13 7.61 
2.63 8.86 

9.38 
8.34 
10.37 
9.38 
6.88 
6.34 
8.58 
11.32 
8.93 
9.54 
10.31 
7.56 
6.11 
6,45 
8.28 
9,48 
11.44 
8.19 
720 
1 
14.11 
5.64 
6.00 
5.97 
9.89 
8.99 
7.45 
11.25 
10.47 
9.26 
9.27 
7.78 
7.11 
6.09 
6.25 
7.17 
8.16 
11.87 
9.29 
10.55 
5.B5 
10,49 
8.88 
7.33 
6.60 
6.00 
6.61 

alculated Parameters 
e, Estimated Potential 

1.41 
2.39 
5.02 
4.14 
3.65 
1.68 
1.82 
2.90 
2.65 
4.17 
4.53 
4.46 
5,41 
4.29 
4.81 
4.24 
4.52 
6.50 
6.62 

2.39 
1.56 
0.09 
0.04 
0.02 
0.26 
1.30 
2.55 
2.52 

2.77 
2.60 
0.15 
0.70 
1.09 
2.27 

__ i~ ______ ~3.15 ______ ~ 
3.92 
4.58 
6.59 
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Knight Piesold 
CONSUI-TING TABl.liiG.l 

URSA MAJOR MIN~BAbli II:!CORPORATED 
SHA~liilie~RE PROJECT 

ENVIRQNMENTAL BASIiiIJNE REPQRT FOR FEASIBILITY STUDY 

WEAIHEB iiI! TION RECORDED DATA A!:!!;! ESTIMATED POTENTIAL DAILY EVAPORA nON 

Data Collected from Weather Station 
Date Total Tolal Average Minimum Maximum Average Average Average Average Average Average Gust e. e. 

Rainfall Rainfall Temperature Temperature Temperalure Temperature Dew Dew RH Wind Wind Speed 
(mml (in) (OC) (.C) (OC) ("F) Point Point (%) OIrection (m/s) 

22-Ma.x.Q5 0.00 17.52 56.55 5.38 15.64 9.72 
23-Me -05 14.09 52.65 6.70 15.22 9.46 
24-Ma .Q5 23.24 Si7S 6.51 19.65 12.21 
25-Ma .Q5 27.12--- 64.84 5.37 13.92 8.65 

-~M"y.Q5._ ---n.63 64.44 6.47 14.86 il:24 
21-M~5, ...... 21.33 60.89 

....... ~ 
15.39 

,. 

9.57 
2~:Q.~ 19.04 54.97 7.05 13.44 8.35 
29-M1I~.Q5 19.04 56.21 9.17 11.74 7.30 
3C-Ma .QS 16.38 56.48 12.S9 7.88 4.90 

2517 62.86 4.97 13.41 8.34 
1-Jun-OS 8.63 .73 2.41 
2-Jun.QS 10.21 '2595- 1.71 8.66 
3·Jur\=05 0.00 11.38 27.12 1.80 9.32 ...... 
4-Jun-OS 0.00 11.77 24.79 1.70 9.46 
5--JUn-05 12.00 0.47 14.85 22.48 2.46 

~:JU!l.Q5 0.40 0.02 12.93 20.95 
7-Jun-05 0.00 0.00 10.60 24.01 
8-Jun.Q5 0.00 0.00 10.99 19.42 
9~05 0.00 0.00 12.SS 28.31 

-W=Jim.QS 0.00 om 17.14 3ii:71 .... 
l1-Jun-OS 0.20 0.01 18.66 30.31 

12-Jun.Q5 0.00 0.00 ""'18:6if 26.34 
13-Jun.Q5 1.00 0.04 18.28 24.40 
14-Jun-05 - 8.20 0.32 17.14 28.31 
I!j..Jun-OS 0.40 0.02 15.22 12.55 17.14 
Hl-Jun-05 1.00 0.04 13.77 10.99 18.66 2.7'T 323.85 -
17-Jun.{}5 0.80 0.03 13.82 10.60 1'fs2 2.66 283.35 
ll1-Jun.Q5 0.00 0.00 14.84 10.60 19.04 2.13 168.53 
IIl-Jun.Q5 0.00 0.00 15.79 9.42 21.33 1.66 217.38 
2O-Ju':;::05 0.00 0.00 17.75 10.21 25.17 63.94 3.34 244.03 
21-Jun-05 0.20 0.01 20.67 13.70 27.12 69.20 2.68 256.50 
22-Jun-05 0.00 0.00 17.82 11.77 24.01 64.07 3.01 176.60 
2~-Jun.Q5 0.00 - -·0'.00 17.94 24.40 3.05 237.61 
24-Jun.Q5 2.60 0.10 23.96 29.90 4.45 255.63 
2S-Jun-05 0.00 ---0:00 21.88 27.12 2.42 273.02 
2~Jun.Q5 0.00-- 0.00 20.88 21>.70 2.32 235.09 
27·Jun.Q5 0.00 0.00 1.13 138.34 
2I1-Jun:-OS 0.00 0.00 24.20 2.37 164.72 
29-Jun-OS 0.00 0.00 19.38 2.46 91.25 

·30-Jun-05 .00 0.00-- 20.53 3.41 
ul.Q5 0.00 17.16 19.81 12.05 53.88 4. .12 245.69 .... 

..Jul.Q5 0.00 15.88 23.63 9.09 48.36 3.86 3.35 278.40 4.73 
:I 0.00 18.21 10 24.79 9.36 48.84 2.49 2.16 150.68 3.69 
4-Ju .QS 4.20 17.28 14.85 19.04 15.54 59.97 1.13 0.98 148.23 1.92 .... 
5..Ju.Q5 : 23.41 16.39 12.55 19.04 13.74 56.73 2.03 1.76 146.18 3.69 
a-Jul:OS-- 0.00 17.54 10.99 24.01 6.14 43.05 3.17 2.75 114.08 4.13 

0.00 19.48 10.21 26.73 7.46 45.43 1.80 1.56 161.39 2.57 
0.00 20.96 12.55 26.31 10.27 50.48 1.89 1.64 227.33 2.68 

-"'(jJ)Q 22.41 14.85 29.90 8.78 47.80 2.86 2.48 293.53 4.28 
(l.00 23.21 15.23 29.90 17.15 62.87 70.71 3.25 -2.83 274.19 4.09 
0.00 26.50 20.19 33. 18.68 65.63 65.54 2.23 1.94 280.55 3.24 
0.00 25.73 19.81 ~~32:76 78.31 18.25 64.86 66.83 1.56 -135 230.82 2.42 
0.00 23.96 19.04 32.76 75.13 18.22 64.79 72.79 2.03 1.76 279.78 3.31 
0.00 22.45 17.52 27.91 72.41 14.66 58.39 63.96 3.24 2.81 87.87 4.60 6.94 
0.00 __ 23.85 17.52 30.31 74.93 13.94 57.10 55.29 2.37 2.06 163.04 3.14 -a.l0 

2S.38 17.90 32.76 77.68 18.38 65.08 67.98 1.37 1.19 190.41 2.30 4.48 
23.12 19.81 29.50 74.70 21.30 70.34 87.00 1.42 1.23 148.51 2.37 4.61 29.43 

-22.73 19.81 27.91 72.91 21.17 70.10 91.42 2.10 1.82 
...... 

212.93 3.68 7.15 27.70 
20.14 15.23 24.40 6826 14.19 57.55 71.27 2.58 2.24 301.21 3.91 1.60 23.62 
19.61 12.55 26.34 67.29 14.22 57.60 73.98 2.25 1.95 182.33 3.25 (l.31 "'22:85 
23.43 17.14 29.10 74.17 ·-16.98 62.57 70.56 2.55 253.30 4.14 $.04 28.90 
21.14 15.62 27.12 70.OS 12.18 53.92 60.00 1.83 226.50 3.46 6.]2 25.13 
21.56 15.62 28.31 70.81 10.93 51.67 53.21 2.22 

....... 
27610 3.28 6.37 25.79 

18.62 14.85 20.95 65.51 17.43 63.38 92.90 1.50 127.53 3.00 5.83 21.47 
23.19 15~ 31.52 73.74 13.15 --SS:67 61.6 2.70 277.57 7.62 28.48 
18.27 14.47 21.71 64.88 14.23 57.62 79 1.29 202.28 -5.75 · ..... 21".01 
16.55 11.77 22.86 61.78 8.33 46.99 2.00 262.89 7.83 18.83 

15.84 9.42 21.71 60.51 11.67 53.01 2.21 252.23 7 18.00 

NB101·002221'·2 
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CONSULTING TAIiILE 0.1 

UR§A M6JOR MIt:!!iRAbS INCORPORATED 

SHAKE§fEABIii PROJECT 

ENVIRONMENTAL BASE!.It:lE REPORT FOR FEASIBILITY STUDY 

WEATHER STA nON RECORDED OAIB 6t:lD IiiSTIMATED POTENTIAL DAlLY EVAPORATION 

Total Total Average Minimum Maximum Average verage Average Average 
Rainfall Rainfall Temperature Temperature Temperature Temperature Dew Dew Wind 

(mm) (in) ,OC) rCI (0C) ,OF) 

16.40 22.48 61.52 
17.13 23.63 62.84 
15.69 19.04 60.24 
21.93 71.48 18.26 64.87 1.70 
~- 75.43 16.60 61.89 2.01 285.93 ... 

24,59 76,26 19:77 67.58 2.07 .. 258.13 
21,54 70.77 20,27 68.49 2.75 205.04 
19.21 68.58 11.93 53.47 3.47 278.53 
18.76 65.77 11.26 52,27 2.76 286:39 
21.29 70,32 16.05 60,89 2.65 271,95 

--22.18 71,92 16.41 61.54 3.81 -2.06 233,58 ...... 
22.29 28.70 72.12 19.67 61.41 ~' 2,39 2.07 254.15 
21.55 27.52 70.79 17.69 63.85 3.56 2.22 ~2 261.42 
18.01 23.24 64.42 10,29 50,51 2.92 1.82 1.58 261.18 
16,57 18.68 61.82 15.81 60,56 2.45 1.52 1,32 141.62 ... 
17.85 22.86 64.13 13.83 56.90 4.45 2.77 2.41 285.43 
18.18 24.40 64.73 11,12 52,01 3.40 2,11 1.83 224.28 

24.01 64.68 11.51 52.72 4.62 2.87 2,49 290.37 
24.40 66.03 14.89 58.81 5.37 3.34 2.90 274.02 
22.86 61.45 8,57 47.43 3.34 2,08 1.80 238.31 

13.70 19.81 61.93 13.47 56.25 4.15 2.58 2.24 116.87 
13.32 17.14 58.79 13.72 56.70 6.65 4.13 3.59 121.16 ..... 
13.70 19.04 61.36 16.01 60:81 2.67 1,66 1.44 273.48 
11.71 .... ~-19.42 60.90 13.51 56.32 5.73 3.56 3.10 281.73 .... 
10.99 17.90 57.60 10.96 51.74 3.09 1.92 1.67 247.85 
11.38 23.63 62.69 10,05 50.10 3.09 1.92 iS7 150.98 
9.03 25.95 63.75 8.91 48.03 2,14 1.33 1,16 202,17 
10.21 23.63 62.78 11.56 52,82 1.87 1.16 1.01 201.45 
10.60 24.79 63.95 12.34 54.20 2.14 1.33 1.16 85.99 
14.85 22.09 64.94 16.49 61.69 3.34 2.08 1.80 129.28 
14.47 23.24 64.51 15.34 59,62 4.68 2.91 2.52 232.99 
12.93 22.48 63.39 15.17 59.30 2.67 -{56 1,44 185.79 
14.47 22.86 85.34 15.69 50. 1.75 1.09 0,95 211.47 
13.70 62.85 13.97 57. 3.95 2.46 2.13 276.17 

63,30 14.56 2.75 296.86 
0.40 0.02 21.33 61.27 12,50 2,99 248.93 
~ ... 0,00 21.71 62.56 12,10 2.53 255.40 ... 

0.00 0.00 20.95 58.03 9.44 1.52 166.13 
0.00 0.00 23.63 60.63 12.20 1.35 147.94 
0.00 0.00 25.17 66.69 14.62 58.32 2.13 169,42 ... 

-0.00 0.00 26.34 69.15 15.82 60,48 2.34 262.72 
0.00 0.00 24.01 63.88 7,94 46.29 2.17 282.84 

·-O.~- 0.00 22.09 59.90 8.23 46.81 2.08 157.76 
0,00 - 0.00····· 9.82 20.95 60.05 11.91 53.44 1.11 102,36 
0,00 0,00 14,85 26.34 68.36 16.22 61.20 2.35 191.15 

0.00 22,84 17,52 29.50 72.75 18.56 65.42 4,90 3,05 250.14 
0.00 21.86 17.90 27,12 71.39 17.79 84.03 2.64 1.77 164.25 .... 
0.02 18.95 12.93 23,24 66.11 14.30 57.74 4.90 3.05 257.81 
0,00 15,12 8.63 22.48 59.22 8.09 46,57 3,45 2.15 245.80 
0.00 1624 11.77 22.09 61.24 8.42 47.16 4.04 2.51 
0,00 16.57 8.63 25.56 61_83 8,66 47.56 2,65 1.65 
0.00 17.24 10.99 23.24 63.04 12.31 54.17 3.90 2.42 
1.27 15.95 12.93 18.66 60.70 14.95 58.92 5,26 3.27 
0.00 16.03 13.70 20.19 60.84 12.08 53.75 7.90 4.91 
0,12 17.79 12.55 25.17 64.02 12.52 54,53 4.43 2.75 
0.09 15.72 10.21 18.66 60.29 15.03 59,05 2.76 1.73 ... 
0.01 10,12 4.99 16:38 50.21 5.43 41.76 2.48 1.54 
0.00 10.96 4.15 16.76 51.72 7.67 45.81 3,59 2.23 
0.30 15.96 13.70 17.90 60:73 15.34 59.61 1.45 0.90 
0.38 11.66 6.62 14.47 52,99 1()25 50,44 2.62 
0.00 12.82 4.99 21.33 55.08 9.28 48.10 4.37 
0,84 15.38 10.60 19.81 59.69 12 4.40 

5.43 2.89 8,63 41.78 6.60 
11.14 4.57 14.85 48 

0,00 15.45 11.77 20.19 
0.00 16.27 9.82 24.01 
0.07 .79 15,62 20.95 
0.00 .80 17.52 26.73 
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Gust Gusl 
Speed Speed 
(MPH) (Knots) 

11.94 7.42 '6.45 
12.41 7.72 6.70 
16.11 10.01 8.70 
18.23 11.33 9.84 

.64 9.10 7.90 
15.06 9,36 8.13 
13.64 !!A8 7.36 
14,00 8:70 7.56 
12.11 7.53 6.54 
10.07 6.26 5.44 
8,74 6.43 472 
13,00 8.08 7.02 
1222 7.59 6.60 
1425 M6 7.69 
16,34 10.15 8.82 
10.77 6.70 5,81 
11.9!1 7.42 6.45 
18.93 11.76 10.22 
8.91 5.54 4.81 
15.92 9,89 8.59 
11,97 7.44 6,46 
12,16 7.56 
8.46 
6.68 
6.85 
12.47 
13.75 
9.27 
7.52 
13.97 
12.91 
16.25 
14.56 
9.68 
7.85 
12.00 

3.32 11.97 
3.45 12.41 
3.02 10.88 
1.92 6,90 
3,45 
3.77 
2.90 
4.30 
3,10 

3.16 
2.46 
3,33 
4.70 
6.58 .. , 

3.79 
3.39 
2.82 
3.42 
1.80 
3.48 
3.60 
4.73 
6.74 
4.35 

e. Slope 
b. 

19.56 
19.87 
18.50 
19.36 
16A7 

-18.08 
22.37 
24.36 
20.28 
17.62 
17.71 
23.70 
27.54 
26.30 
21.93 
17.19 
18.47 
18.87 
19.69 
18.13 
18.22 
20.39 
17.86 
12.37 
13.09 
18.15 
13.71 
14.80 
17.48 
8.98 
13.25 

Caiculated P 

e. 

18.75 
22.05 
20.69 
16.83 
11.22 
11.38 
11.98 
14.72 
17.02 
14.43 
15.59 
17.08 
9.40 
10.66 
17.42 
12.61 
12.10 
15.16 

Estimated Potentia 

0.40 
2,48 
3.72 
4.08 
2.85 
3:68 
1.98 
0.85 
0.19 
1.71 
1.56 
3.21 
3.68 
2.41 
2.47 
1.17 
1.70 
1.19 
1.42 
1.88 
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CONSULTING 

II 
Date Total 

Rainfall 
(mm) 

Total 
Rainfall 

(In) 

Average 
Temperature 

(0C) 

Minimum 
Temperature 

(·C) 

Maximum 
Temperature 

(0C) 

TMiLEG.l 

URSA MAJOR MINERALS INCORPORATED 
SHAKESP§ARE PROJECT 

ENVIRONMENTAL BASEUNE BEPORT FOR FEASIBILITY STUDY 

WEATHER STATION RECORDED DATA AND ESTIMATED POTENTIAL DAILY EVAPORATION 

Data Collected from Weat 
Average 

Temperature 
(·F) 

Average Average Average Average Average Average Average Average Gust Gust Gust Gust e. Slope 
Dew Dew RH Wind Wind Wind Wind Wind Speed Speed Speed Speed A Evaporation 
Point Point (%) Speed Speed Speed Speed Direction (m/s) (KPH) (MPH) (Knots) (Penman) 

lia! 

r·cl r~l Im/s) (KPH) (MPH) (Knots) (e) (mm) 

5-OctC;-0c.=5_+ .. _ _;0c;.O;;;0--t__-~0.00 20,27 ___ .1:;:.7;;;,1~4._-+_~25""1.;;7;-_jI--6~8;:;,4;:;9'--_t __ _:l~7,,,,36:;;--_I_"-;6~3,,;,24~t_..;84;:;:.:;.02 0,87 3,12 1.94 1.68 153,37 3.19 11.49 7.14 6.21 II 23,82 1.48 20m c--__ .... -o1~.95~--... -
~6~-W~·~"~~5_+_~2~2~0_~_~Q~~~-~-~1~~5~~-t__-~U~3-_t-~1~9~.4~2 _ _I_-_~~~~_+-~11~~~9'--+_5E3;:;,450_j~8~5 1,ro s. ~1 iG l~m 5~ 1&95 11n lQD 16M 1~ 1~ 1~ 

II 

7-W~5 0.00 0.00 4,12 !=E0.73 7.83 39.42 -0.69 30.76 71 __ 4.93 3.06 2.66 156,71 5,27 18,98 11.80 10,25 8.20 0,58 5,88 1.41 
-;8::--Oc~t.-=O::-5"_-lI- .... "---::0,:::,00.;:-_-t-.... --::-o'o;;-OO::-_-tl--_ .. ,,4::-::!).0=:-7,,_ .06"-10,60 39.32 -..:o.1'c,2,O;;-3-+--;293:;::3C:;',67"'97-+ 70 1.24._., 4,45 2.77 2,40 -+ ..... --=88~,4-=-0-+_ ~f.-18.11 10.02 8,70 8.17 0,57 5.75 1,41 
9-0ct~5 0,00 ~ 6.74 .16 14.85 ····44.12 0,93 70,21 1.12 +_--:::4~,04:i:----t-2~'.;c51::---t-·-···-:;2C;;,1:,=8-t__~157,0=-7_+-3~.",77;--t_-:-13:;:.:.5:;:.:8;---t 844. __ .7,33 9,83 0,68 6.90 J _____ 7'1,~84:----l1 

~()..Oct-05 _~O:'::.OO.;:-- -I~---l~ 9,54 5.81 12.93 49,17 6.75 44,15 82,~ 1.00_=-c--3,62 2,25 1,95 98'22-+.--;30"'5:;-:1:--t__7.12:'::'84::-::--t---=7,=85=---t~---::6~'82[ 11.90 0.80 9.87 1,09 
1\--~11::--W==--=:05=-_.c-" 0.00 0.00 12.83 10.21 19,04 55.10 8.57 47,42 77.33 0.99 3,56 2,22 1,92 78,16 3.44 12.38 770 6 1481 0,97 11.46 1,80 

12·Oct-05 0.40 0.02 _-:-10"".5'O:1:---!I--_""6.",62",,, 14,47 50.93 7,06 44,11 79.98 1,50 5.40 3,36 '2,92 108,51 3,90 14.03 8,72 7. 12.70 0,85 10.16 1.61 
13-0ct~5 4,20 0,17 11,49 10.21 12.55 52.69 11,56 52,82 100,40 0,75 2c~ 1.68 1,46 118,86 2.S1 9,04 562__ 4 13 56 0,90 13,61 -0,03 

_.14-Oct-05 2.00 0.08 _-==13"'A""0'--_1--_1""0::;:,60:;:-_+-__ 16"".38=--_-I- 56,11 12.45'_"·-l_5",40-:,:,41 94.46 0,55 1,98W--_l.07 194,74 2.18 7.85 468 4,24_ 1-_15,37 1.00 14,52 0.39 
15-W~5 i 1.20 0,05 _ __=9=-=.50=--.--t----77,83~ __ t__-1;c2o;;:,5;c:5-_t----':4c;9:;;,1~0--+~..;8?:,05~ .. -· _~~46,52 91,17 1.52 5.48 3.41 2,96 273.90 5,04 18.15 11.28 980 1187 0,80 10.82 0,67 

-'1"6-W-05 0.00 0,00 7.03 4,15" .. _-+~--;9c:,8c;:2-,--1~--'44~,56 3,60 38:48 79.02 1,55 5.59 3.48 3,02 300,08 6,12 22,01 13,68 11,89 10:'04 0.69 7.93 1,35 
17-Oct-05 3.00 0,12 5.68 _t__--;;1.:;;.6~O _ _t--__i9:::.4"'2'::-~+-........:.42.23 3,99 39,19 89,23 0.97 3.48 2.16 1,88 236,97 3,26 11.72 ],28 6.33 9,14 0,63 0.52 

f-- 18-Oct-05 0.20 0,01 8,63 6,62 10.21 47.53 6.12 43.02 84~ 1.38 4,96 3.08 2,68 275,95 4.45 16,00 9,95 8.64 11.19 0.76 1,02 

2()..Oct~5 0.00 0,00 4.07 ~.16 9,42 39.32 ~,48 31,13 75 0.67 2,39 1,49 1,29 257.44 2:61 9,3~8'--t_-'5"',8'=3-t__-;5:.::,06"'--_lI.--:8:c,1""7~t_....:O::::,5=,7c__+___=6'::.1;:8~11-,._ ..... _~0.94;;--~---j1 
~1~9~~~~~05=-~~-~19~A~0'--_jI--~~Q~ro~-~-_:4~.55~-t__-~2~D~3-_t-:__7~.4~~-+-~4~0~n~-+_~~~55~_I__;3~6~5~9_t~8$6~U 1~ ~ ~ ~ ~ ~ 1~ 1~ ~ ~ ~ ~ 

1f--;;;21;;-~~t~~5-1I--~0,~00~-+-....:0"',00;e:---H_-_;2c;.3~1-_j~--:s:2;:;:,474 __ +-_-;9",.4;:;;2;--_t_--.;:c36~.15 --:_2;;C,4-;-;7:--t---=27"",56~-+~73 0.44 1,59 ... 0,99 0.6 202.45 1,86 6:7'1 4,17 3,62. 7,21 0,51 5.30 0.83 
22-Oct~5 0,00 0.00 3.03 ~,61 6.62 37.46 ~,31 31,44 79,66 1.19 4,27 2.65 2.30 ... 121.73 3,62 13,04 8,10 7,04 7.59 0,54 6.05 0,88 
23-Oct-05 0.00 iJO'OO 4.34 2.46 7,03 39.81 1.16 34,08 80.11 0,99 3,58 2,23 1,93 66,59 4,21 15.15 9,42 8:18 8.33 0.58 6.67 0,89 
24-W~5 ····~O-:W- 0,0.1 ... _--::-5''Oo11;;-_+-_.-:3~: . .7~4_-t- _-=7:,=,03~_-t-_-c4~1.21 2,38 36,28 82.73 1,04 3,73 2,32 2.01 60,49 4,01 14,44 8,987.80 8.79 0.61 7,27~_ 
25-W~ 0,00 0,00 __ i23.,36:;c=-._+_--:0~.2:;::9:---t___",=6:.:;,6::-2 ---'1-----i23~~ _ ~,31 31,45 77.98 1,05 3.79 2.35 2,04 102,89 4,33 15.59 9,69 8.41 7.770.55 16'06 0,94 
26-Oct~5 If---- 0,00 0,00 2,51 0,29 4,15 36,51 _'.;:1'.;c96=--+----::2;:8,':046=--+---::7;:2',=94;;-1~ ....!:()4 __ t--~.73 2.32 2,01 285.00 3.81 13.72 8.53 7,41 ... 7,31 0,52 5.33 1,08 
27-Oct~5 0.00 0, 2,16 -1,51 6,62 35,88 -0.68 ~.78 82,50 0,52 1,87 1,16 1,01 265.40 2.34 8,43 5.24 4,55 7.13 0,51 5

6 
.. 89 _-=~'=:~.:;-~ __ ~ 

2a.Oct~5 ... 0,00 0,00 3.00 -2.90 10.60 37.41 ~.27 31,51 81.46 0.81 2,921.82 1.58 293,08 2.81 10.10 6.28 5,46 7.58 0,54 _--::-= __ _ 
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Knight Pi~sold Consulting 
Box 10 
North Bay, ON 
PIB 8G8 

Attention: Deena Duff (P. Eng.) 

Re: Stage 1 and 2 Archaeological and Heritage Impact Assessment of the 
Proposed Agnew Lake Mine, Agnew Lake, Ontario. 

Please find attached three copies of an Archaeological and Heritage Impact 
Assessment Report for the above captioned project. You should send one copy to 
the proponent and another to the relevant government department. 

As required for licence and regulatory purposes, we are sending an additional 
three copies on your behalf to the following offices: 

Archaeological Licence Office (two copie..,» and 
Development Plans Re,.view Office (Winston Wong) (one copy) 
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Ministry of Culture, Tourism and Recreation. 4th Floor, 
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TORONTO,Ontruio 
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We were pleased to have assisted you with this project and hope to be of 
continuing service with your future undertakings. 

Yours truly. 
HORIZON ARCHAEOLOGY 

Dr.David J . Slattery 
PY/ds, Enclosures 
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ABSTRACT AND REPORT 

Location: The property in question is located just north of Agnew Lake, near the 
area of the Lake known as Big Bend in the Township of Shakespeare. It is 
accessible either by boat from the south, west and north, or overland from 
the east on an enhanced logging road. It can roughly be defined based 
upon the following coordinates: 437986.7 E, 5135257.6 N; 43573.0 E, 
5133213.4N; 436841.1 5135032.9 N; and 436445.6 E, 5133204.4 N. 
Agnew lake is actually a widening of the Spanish River created by the 
back up of waters as a result of the construction of several hydro electric 
dams flUther down stream. Most notable of these are the Big Eddy, High 
Falls, Nairn Falls and Espanola Generating Stations. It is approximately 12 
kilometres north-east of Webbwood and 13 kilometres north-west of 
Espanola. The area is predominantly large gneiss outcroppings with 
limited soil developing. While stunted hardwoods dominate (esp. 
Manitoba Maples), conifers and some red and white pines are also found. 
The lack if old growth trees suggests that intensive logging has occurred in 
the past 50 years or so. In fact, the largest numbers of old growth trees are 
found as .4dead heads" in the water; the result of the raising of the water -
level. 

Purpose: As it is proposed to construct a mine 011 the site, an archaeological 
assessment of potential impact on cultural remains was ordered. Local 
tradition spoke of a burial site on top ofthe highest point on the property, 
known as "The Mountain". However, it appears that Mr. Luke Dalla Bona 
of Woodland Heritage Services has located this particular site considerably 
north of the proposed development. 

Methodology: As required by the Ministry of Culture, a Stage 1 assessment was 
conducted by the author. Aside from the potential burial site noted above, 
several other sites are listed in the Ministry's data base. However, none / 
appear to be within a five kilometre vicinity of the proposed development. f 

A Stage 2 assessement was undertaken by Horizon Archaeology under the 
field direction of the author, Dr. David lO. Slattery. This involved three 
specific approaches to the site. Firstly, the edges of the site were visited 
by boat. The intent was to determine potential modern access points and 
to attempt to document the changes to the area as a result of the artificially 
raised water levels noted above. These changes were noted by Hanks in 
his discussion of CcHl-2 (Hanks 1980-F-0416) in his 1980 report for the 
Ministry. Secondly, access to the main mine site was gained via a series of 
trails used by the proponent to reach the rock face for exploratory core 
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sampling. Areas where bedrock did not protmde the surface were tested 
with 1 x 1 metre hand excavated pits. These were dug at random as soil 
conditions allowed. Finally, the eastern part of the site was visited on 
ATV's via the old logging road which runs into the property fl.·om the 
north-east. The area in question is to be used for tailings and as a waste 
rock dump. Again, test pits were randomly excavated where soil levels 
allowed. 

Results: The preliminary study along the waterways showed clear indications that 
much of Agnew Lake was artificially created by the down stream dams. 
For example, Stumpy Bay, which gives access to the property from the 
south-west, is extremely shallow. It is estimated that the original water 
level was some 4 metres lower than is the case today. Most of this Bay is 
less than two metres in depth. It did not exist prior to the constmction of 
the dam. Thus, to the south, the proposed location of the mine site is some 
1.5 kilometres from the original banks of the Spanish River. The channel 
to the west and north-west of the proposed development also showed 
similar shallow water levels. Thus, it is possible to recreate the original 
water levels to suggest that modem channel from Big Bend through 
Sutherland Creek and into O'Brien and Sutherland Lakes was, if anything, 
no more than a small creek. In fact, reference to a topographic map gives 
clear indications that the study area was actually centrally located on a 
large promontory jutting into the Spanish River. As such the location of 
the proposed mine would have been some two kilometres from the original 
shoreline. Furthermore, as documented in the photographic record, with 
the exception of several areas along the north-west shores of Stumpy Bay, 
there are few other access points to the property from the water which do 
not entail a steep climb up a rock face. No areas suitable for the landing of 
canoes were located. 

The second aspect of the study involved accessing the property from the 
south-south-west via paths cut by the proponent as part of the test drilling 
process. These were walked and areas where soil conditions allowed were 
test pitted. None of the test pits yielded any evidence of cultural material. 

Finally. during our second visit to the property we accessed the far eastern 
areas to be developed. Again, within the property limits, all areas' with soil 
development were test pitted at random. No remains of cultural value 
were uncovered. Special attention was paid to the most easterly part of the 
area under consideration as the tailings and waste rock dump. This area is 
just inside a 1 kilometre range of the subject property. 

Conclusions: Given the changes in tpe water level of Agnew Lake and the 
inaccessibility of the summit of "The Mountain", the likelihood of 
discovering cultural remains appeared low. The original shoreline would 
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have been a considerable distance further away than is the case today. The 
lack of appreciable soil deposits also limited the usefulness of this area. 
Finally, as noted above, the test pit strategy employed by Horizon 
Archaeology failed to uncover any signs of cultural activity, nor even 
locate areas where probability modeling would indicate special need be 
given. 

Recommendations: It is the opinion of Horizon Archaeology that there are no 
concerns related to the destruction of cultural materials by the continued 
development of this project. 

Report Authors: Dr. David lG. Slattery 

Field Visit: Dr. David 1.G. Slattery 

GPS Readings: Supplied by the consultant on behalf of the proponent 
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BACKGROUND DATA 

Archaeological Licence Regulations 

Recommendations: Any recommendation made in this report are subject to 
approval by the Minister responsible for the Ontario Heritage Act, R.S.O. 1990. 
Pursuant to Section 65( 1) of the Act, it is required that the licensee shall include 
in any report the following: a statement of impacts that the proposed undertaking 
may reasonably be expected to have upon archaeological heritage, any 
recommendations made to the proponent regarding the protection, preservation or 
conservation of archaeological heritage in the area of the undertaking, and a 
statement of the reasons for those recommendations. 

Site Record Form: Every newly discovered site must be recorded on an 
Archaeological Site Record Fonn. Each site revisited or previously recorded must 
be documented on a Site Update Sheet. 

Prior Notice: The licensee must, before initiating field work on a p8.Iticular 
undertaking, provide the MinistIy of Culture with notice concerning the identity of 
the proponent and/or contractor, the identity of the Project Director, the nature, 
purpose, location, duration and extent of the planned field work, the anticipated 
staffing of the project, and the details of special arrangements or conditions of the 
contract. Before commencing field work, the licensee must receive confirmation 
of receipt of this notice from MOe. 

Human Remains: An archaeological licence does not authorize disinterment of 
human remains. Disinterment must be conducted in compliance with the 
Cemeteries Act. R.S.O. 1990, e.C.4 and the Ministry of Consumer and 
Commercial Relations, 

Deeply Buried Remains: There remains the possibility of deeply buried remains 
on this site. Should they be uncovered, the developer must cease work 
immediately and contact the Ministry. It is also requested that Horizon 
Archaeology be informed of such an occurrence. 

Archaeological licenses are issued pursuant to the Ont8.I'io Heritage Ace. R.S.O, 
1990, e.O.l8, and are subject to the provisions of this Act. Licences are not 
transferable. 

Under archaeological licence regulations, three copies of this report must be 
submitted to the Ministry of Culture (MOC) within one year oflmdertaking the 
archaeological fieldwork. 
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PHOTO PLATE 1 

Top: Agnew Lake facing N 
Bottom: Mine outcropping from water 
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PHOTO PLATE"l.. 

Top: Mine outcropping from water 
Bottom: Mine outcropping from core shack 
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PHOTO PLATE 3 

Top: Mine outcropping from water 
Rottom: Mine outcropping from water 



PHOTO PLATE 4 

Top: Mine outcropping from near base 
Bottom: Mine outcropping from near hase 
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