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EXECUTIVE SUMMARY 

Various environmental baseline studies were completed for the Shakespeare Project in 2004 and 
2005. NAR. Environmental Consultants Inc. (NAR) undertook several formal and informal desktop 
reviews to provide input on environmental permitting and present and future environmental 
management issues for the Preliminary Feasibility Study. In August 2004, several specific technical 
tasks were implemented by NAR to determine baseline conditions both within the physical limits of 
the project and the zone of potential impact, notably the receiving water environment (Agnew Lake). 

The field program was expanded in early to mid 2005 to include the collection of benthic 
macroinvertebrate community and sediment quality data from three stations in Agnew Lake, 
installation of several groundwater monitoring wells and collection and testing of groundwater 
samples, acid rock drainage testing of waste rock and tailings samples and the installation of an 
on-site weather station. The surface water quality and quantity monitoring program continued. In 
early fall 2005 terrestrial habitat and heritage studies were completed for the project site. 

Surface Water 

In general, most surface water parameters tested for were well below Provincial Water Quality 
Objectives (PWQO) and Metal Mining Effluent Regulations (MMER). Some of the surface water 
samples collected on site (UM-SW-1 through UM-SW-6) exceeded the PWQO for aluminum, 
ammonia (as N), cadmium, cobalt, copper, iron and zinc. In general the pH values were slightly 
acidic for the samples collected from on-site locations, ranging from 4.57 to 7.40. There were single 
sample exceedances for PWQO for lead (location UM-SW4), nickel (location UM-SW-3A), silver 
(location UM-SW-5) and vanadium (location UM-SW-1). The only parameter to exceed MMER was 
pH where values were slightly acidic as indicated above. 

For samples collected from Agnew Lake, including where John's Creek flows into the lake, only 
aluminum (location JC-FF-b), ammonia (as N). cadmium (locations UM-AL-REF-b and 
UM-AL-FF-b), copper and pH (location JC-FF-b) exceeded PWQO limits. For samples collected 
from the three embayments, only ammonia (as N) exceeded the PWQO limit. There were no 
exceedances of MMER for any of these samples. 

Flow monitoring is carried out at surface water monitoring location UM-SW-3, in Spellman's Cove. 
Average recorded flows ranged from zero in August 2004 and September 2004 to approximately 
0.16 m3/s in April 2005. Data collection is ongoing. 

Page i of vi NB101-0022211-2 
Revision 0 

December 15, 2005 



Knight Piesold 
CONSULTING 

Groundwater 

A total of seventeen groundwater monitoring wells were installed in 2005. Hydraulic conductivities 
(K) estimated from the rising head tests completed in the wells ranged from 3.4 x 10-6 cm/s in 
MW-05-01 to 3.1 x 10-4 cm/s in MW-OS-07 (average of approximately 7 x 10.5 cm/s). These values 
are typical for near surface bedrock and the overburden soils encountered at site. 

Groundwater samples were collected in August and September 2005. Some of the groundwater 
samples (MW-OS-01 through MW-OS-17) exceeded the PWQO for aluminum, ammonia (as N), 
arsenic, cadmium, cobalt, copper, iron, total cyanide, tungsten and zinc. It should be noted that for 
some of the samples the method detection limit for total cyanide was greater than the PWQO. The 
pH values were slightly acidic for almost half of the samples collected, with lower values ranging 
from 4.91 to 6.43. There were single sample exceedances for PWQO for lead (MW-05-1S), 
mercury (MW-05-03) and uranium (MW-05-01) and two samples exceeded for nickel (MW-05-01 
and MW-05-14) and silver (MW-05-05 and MW-OS-1S). 

Sediment 

Sediment samples were collected by NAR from the three surface water monitOring locations in 
Agnew Lake in October 2004 and from locations in Stumpy Bay, Spellman's Cove and Long Bay in 
May 200S. Results were compared to the Provincial Sediment Quality Guidelines (PSQG) which 
consist of lowest effect and severe effect levels for various parameters. For some or all of the 
samples collected the lowest effect levels were exceeded for percent organic, arsenic, cadmium, 
chromium, copper, lead, manganese, nickel, total kjeldahl nitrogen and zinc. In addition, for some 
of these samples the severe effect level was exceeded for manganese and total kjeldahl nitrogen. 

Terrestrial Habitat 

A terrestrial habitat assessment was completed by Maret Tae, R.P.Bio., in the ear1y fall of 200S. 
The report concludes that the project site exhibits 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 wUh bedrock outcrops with 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. Recommendations were made to conduct vegetation surveys 
throughout the growing season in order to better document the presence or absence of significant 
plant species at the project site. 

The terrestrial habitat assessment also included mammals, birds and herpetiles. The report 
concluded that the project site exhibits a variety of wildlife habitat, both upland and wetland, typical 
of the landscape of the north shore of Lake Huron. The presence of the cliffs and the adjacent 
Agnew Lake are valuable features for wildlife such as raptors. However. due to the timing and 
duration of the assessment, it was recommended that additional wildlife surveys, such as 
amphibian and reptile surveys, waterfowl, raptor and spring songbird surveys, mid summer mist 
netting of bats and reporting of on-site wildlife sightings on an ongoing basis be conducted in order 
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to provide more complete inventories of the wildlife in and around the project site. In 2004 Ministry 
of Natural Resources (MNR) Values Maps were reviewed for the project site area by NAR. No 
areas of nesting. breeding or significant bird habitat were identified by NAR. 

Aguatic Habitat 

NAR provided information on some fish spawning areas, in particular Northern Pike and Walleye, 
based on their review of MNR Values Maps. However, due to the drawdown of Agnew Lake 
caused by the operating of the hydropower dam, which can vary water levels in the lake each year 
by as much as 3 to 6 m, NAR's assessment concluded that fisheries resources in Agnew Lake are 

generally limited by the Joss of littoral habitat and the associated benthic productivity. 

Benthic samples were collected from three locations in Agnew Lake by NAR in the spring of 2005, 
as well as from Spellman's Cove, Stumpy Bay and Long Bay. NAR's report stated that 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 caused by the operation of the hydropower dam. 

A field inspection was conducted by NAR in August 2005 on a series of ponds located north of the 
open pits. In their report, NAR stated that the observational data collected during the site inspection 

support that ponds downstream of the proposed waste rock and tailings dump are transitory, and do 
not support a fishery. As such, these ponds are not fish habitat as defined by the Fisheries Act. 
Also NAR reported that there was no evidence of undisturbed wetlands which supported unique 

plant assemblages or rare, threatened or endangered wildlife habitat. 

Air and Noise 

No air and noise studies have been completed at the site. A scope of work was developed to 
complete these studies as part of the permitting phase of the project. 

Waste Characterization 

Modified static Acid Base Accounting and Net Acid Generation tests for the mine rock have 
indicated the potential for acid generation. Leach test results have determined that most of the 
parameters, with the exception of pH, for all of the mine rock samples tested reported at 
concentrations within MMER limits. Humidity cell tests (kinetic tests) were in the 22nd week of 

testing of a 40 week testing program at the time of writing this report. The kinetic test results for the 
first 20 weeks of testing show a general decrease in pH from 7.97 (week 0) to 6.23 (week 20) and 
sulphate concentrations have shown an increasing trend. These kinetic test results indicate a 
potential for acid generation for the mine rock. Final results are pending. 

Generally the results from the testing carried out on the sulphide tailings (F19 tailings) indicated that 
they have a strong potential for acid generation and may leach nickel and zinc. Humidity cell tests 
on the F19 tailings were in the 22nd week of testing of a 40 week testing program at the time of 
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writing this report. The kinetic test results for the first 20 weeks of testing show a general decrease 
in pH from 8.03 (week 0) to 6.70 (week 20) and sulphate concentrations have steadily increased 
from 6.5 mg/L (week 0) to 61 mg/L (week 20). These kinetic test results indicate that the 
F19 tailings have a potential for acid generation. Final results are pending. 

Results for the sulphide reduced tailings (F30 tailings) indicated acid generation is unlikely. 
However, results from the TCLP testing indicated the F30 tailings may have the potential to leach 
zinc. Humidity cell tests on the F30 tailings were in the 1 ih week of testing of a 20 week testing 
program at the time of writing this report. The kinetic test results for the first 15 weeks of testing 
show a consistent near neutral pH and sulphate concentrations have shown a steady decrease 
from 33 mg/L (week 0 and 1) to 1.2 mg/L (week 12). These kinetic test results indicate acid 
generation is unlikely for the F30 tailings. Final results are pending. 

Meteorology 

The climate in the Shakespeare Property area is characterized by moderately long, cold winters 
and shorter, warm summers and is typical of continental conditions. A weather station was installed 
on site in March 2005 to monitor local weather conditions including rainfall, temperature and wind. 
During the period of record, from March 17 through November 16, 2005, temperatures ranged from 
-12.3 °C in March to 33.2 °C in July. Total monthly rainfall ranged from 0 mm in March to 89.4 mm 
in September. A wind rose plot was developed using the recorded wind speeds and directions. As 
evidenced by the predominantly east and west wind directions shown on the wind rose plot, the 
wind data recorded by the weather station may be influenced by the location of the cleared corridor 
for the access road to the project site. The predominantly east and west directions may also be a 
result of the fact that data has not currently been collected over the winter months. 

Heritage Stud" 

Stage 1 and Stage 2 archaeological and heritage impact assessments were completed for the 
project site by Horizon Archaeology in early fall 2005. Based on the studies completed, they 
concluded that due to the changes in the water level of Agnew Lake and the inaccessibility of the 
rocky ridges, the likelihood of discovering cultural remains appeared low. The original shoreline 
would 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 .. .the test pit strategy employed by 
Horizon Archaeology failed to uncover any signs of cultural activity, nor even locate areas where 
probability modelling would indicate special need be given. And their report stated that, in the 
opinion of Horizon Archaeology, there are no concems related to the destruction of cultural 
materials by the continued development of this project. 
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URSA MAJOR MINERALS INCORPORATED 

SHAKESPEARE PROJECT 

ENVIRONMENTAL BASELINE REPORT 
FOR FEASIBILITY STUDY 

(REF. NO. NB101-00222/1·2) 

SECTION 1.0 • INTRODUCTION 

This environmental baseline report has been prepared to fulfill the requirements of the Bankable 
Feasibility Study currently being completed for the URSA Major Minerals Incorporated 
(URSA Major) Shakespeare Project. The Shakespeare Project is located in 
Shakespeare Township, on the north side of Agnew Lake, approximately 75 km southwest of 
Sudbury, Ontario as shown on Figure 1.1. 

If the project advances to operations, the site will consist of two open pits with corresponding on-site 
mill, waste rock and tailings depositories and other associated components as shown on Figure 1.2. 
The two pits are adjacent to each other and may ultimately form one pit. Exploration drilling has 
been ongoing since 2002 and has delineated a significant mineral resource containing nickel, 
copper, cobalt, platinum, palladium and gold. 

NAR. Environmental Consultants Inc. (NAR) was retained by URSA Major in 2004 to provide both 
environmental permitting and management services for the Shakespeare Project for the 
Prefeasibility Study. For the purpose of that report, NAR undertook several formal and informal 
desktop reviews to provide input on environmental permitting and present and future environmental 
management issues. 

In August 2004, several specific technical tasks were implemented by NAR to determine baseline 
conditions both within the physical limits of the project and the zone of potential impact, notably the 
receiving water environment (Agnew Lake). 

In early 2005, Knight Piesold Ltd. (Knight Piesold) was retained by URSA Major to provide similar 
services for the BFS. with the understanding that NAR would be hired directly by Knight Piesold to 
continue with the baseline programs they had initiated in 2004. 

The field program was expanded in early to mid 2005 to include the collection of benthic 
macroinvertebrate community and sediment quality data from three stations in Agnew Lake, 
installation of several groundwater monitoring wells and collection and testing of groundwater 
samples, acid rock drainage testing of mine rock and tailings samples and the installation of an 

on-site weather station. The surface water quality and quantity monitoring program continued. In 
early fall 2005 terrestrial habitat and heritage studies were completed for the project site. 

The following sections summarize the baseline studies completed to date. 
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SECTION 2.0· BASELINE STUDIES 

2.1 HYDROLOGY/HYDROGEOLOGY 

2.1.1 Regional Surface Flows 

The Spanish River flows south from Biscotasi Lake, becomes Agnew Lake which flows 
east, and then flows southwest, past Espanola, to discharge into the North Channel of Lake 
Huron. Agnew Lake was created because the Spanish River in that area was dammed for 
hydroelectric power generation. 

A number of small streams drain the project area as shown on Figure 1.2. These have 
been classified geomorphically as Order 1 or intermittent streams (Micon 2004). 

2.1.2 Surface Water Quality 

Surface water quality monitoring was initiated by NAR in 2004 as part of the baseline 
studies for the project. URSA Major has been monitoring surface water quality at several 
on-site stream locations while NAR has collected samples from reference, near-field and 
far-field stations located on Agnew Lake as well as from John's Creek outlet, Spellman's 
Cove, Stumpy Bay and Long Bay. The surface water sampling locations are shown on 
Figures 1.2 and 2.1. The Agnew Lake sampling locations are labelled UM-AL-REF, 
UM-AL-NF and UM-AL-FF. The John's Creek locations are labelled JC-NF and JC-FF and 
the embayment locations are labelled SB, SP and LB for Stumpy Bay, Spellman's Cove 
and Long Bay, respectively. The on-site sampling locations are labelled UM-SW-1 
through 6. 

The baseline surface water quality results are summarized on Table 2.1 with the field notes 
and analytical reports provided in Appendix A 1. Results were compared to Provincial 
Water Quality Objectives (PWQO) and the federal Metal Mining Effluent Regulations 
(MMER). In general, most parameters tested were well below PWQO and MMER limits. 
Some of the surface water samples collected on site (UM-SW-1 through UM-SW-6) 
exceeded the PWQO limit for aluminum, ammonia (as N), cadmium, cobalt. copper, iron 
and zinc. In general the pH values were slightly acidic for the samples collected from 
on-site locations, ranging from 4.57 to 7.40. There were single sample exceedances for 
PWQO for lead (location UM-SW-4), nickel (location UM-SW-3A), silver 
(location UM-SW-5) and vanadium (location UM-SW-1). The only parameter to exceed 
MMER was pH where values were slightly acidic as indicated above. 

For samples collected from Agnew Lake, including where John's Creek flows into the lake, 
only aluminum (location JC-FF-b), ammonia (as N), cadmium (locations UM-AL-REF-b and 
UM-AL-FF-b), copper and pH (location JC-FF-b) exceed the PWQO limits. There were no 
exceedances of MMER for these samples. 
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For samples collected from the three embayments, only ammonia (as N) exceeded the 
PWQO limit. There were no exceedances of MMER for these samples. 

It should be noted the above water quality results are from the pre-production phase and 
should be considered as background values. 

2.1.3 Flow Monitoring 

In 2004 a culvert and data logging flow meter were installed by NAR on one of the 
sub-catchments within the Shakespeare Project area. The location of the flow monitoring 
station corresponds to the location of surface water sampling location UM SW-3. The flow 
monitoring location is shown on Figures 1.2 and 2.1. 

Flow monitoring is being conducted at UM SW-3 through the use of a Star Flow meter 
estimating flows through a 910 mm (36 inch) diameter corrugated steel culvert. This 
intermittent creek drains the watershed which includes a large portion of the Shakespeare 
Project area, including the open pits. Monitoring records for the period from 
August 18, 2004 through November 15, 2005 were provided by NAR. The data are 
summarized on Table 2.2 while the daily data are provided in Appendix A2. Average 
recorded flows range from 0 m3fs in August and September 2004 to approximately 
0.16 m3/s in April 2005. Data collection is ongoing. 

2.1.3.1 Groundwater Quality and Quantity 

A total of seventeen groundwater monitoring wells were installed on site in 2005 and their 
locations are shown on Figure 1.2. Details of the well installation program are provided in 
Appendix B with a summary provided on Table 2.3. Recorded groundwater depths ranged 
from 0.75 m above surface in MW-05-08 (artesian conditions) to 13.79 m below surface in 
MW-05-15. 

Rising head tests were conducted in all of the wells in order to estimate the hydraulic 
conductivity (permeability) of the overburden soil or bedrock adjacent to the screened 
interval of each well. Hydraulic conductivities (K) calculated from these tests ranged from 
3.4 x 10'6 cm/s in MW-05-01 to 3.1 x 10-4 cm/s in MW-05-07 (average of approximately 
7 x 10,5 cm/s). These values are typical for near surface bedrock and the overburden soils 
encountered at site. 

A single vertical drillhole, U-03-66, was completed in the area of the proposed bulk sample. 
The primary purpose of this hole was to confirm the depth to groundwater and the geology 
of the bulk sample area. Groundwater was measured in this drillhole at a depth of 
approximately 1.2 m. No water quality sampling was conducted in this hole as no 
monitoring well was installed. 

To date, one partial set and one complete set of groundwater quality samples have been 
collected. The baseline groundwater quality results are summarized on Table 2.4 with the 
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field notes and analytical reports provided in Appendix A3. Results were compared to 
PWQO and in general, most parameters tested were well below PWQO limits. Some of the 
groundwater samples collected on site (MW-OS-01 through MW-05-17) exceeded the 
PWQO for aluminum, ammonia (as N), arsenic, cadmium, cobalt, copper, iron, total 
cyanide, tungsten and zinc. It should be noted that for some of the samples the method 
detection limit for total cyanide was greater than the PWQO. The pH values were slightly 
acidic for almost half of the samples collected, with lower values ranging from 4.91 to 6.43. 
There were single sample exceedances for PWQO for lead (MW-OS-1S), mercury 
(MW-05-03) and uranium (MW-05-01) and two samples exceeded for nickel (MW-05-01 
and MW-OS-14) and silver (MW-05-05 and MW-05-15). 

Groundwater quality results for QA/QC samples are summarized on Table 2.5. In general 
lab results for the metals and general parameters were very similar for duplicate samples. 
The one exception was the total suspended solids results for well MW-OS-16. This may be 
due to the original sample being collected when the water in the well was still turbulent after 
purging the well. 

It should be noted that the above water quality results are from the pre-production phase 
and should be considered as background values. 

2.2 SEDIMENT 

Sediment samples were collected by NAR from the three surface water monitoring locations in 
Agnew Lake in October 2004 and from locations in Stumpy Bay, Spellman's Cove and Long Bay in 
May 2005. The Agnew Lake sampling locations are labelled UM-AL-REF, UM-AL-NF and 
UM-AL-FF, while the embayment locations are labelled SB, SP and LB for Stumpy Bay, Spellman's 
Cove and Long Bay, respectively. All locations are shown on Figure 2.1. The results are 
summarized on Table 2.6 and the analytical reports are included in Appendix A 1. There is 
additional information included in NAR's report (Appendix C). 

Results were compared to the Provincial Sediment Quality Guidelines (PSQG) which consist of 
lowest effect and severe effect levels for various parameters. For the samples collected from 
Agnew Lake, the lowest effect levels for percent organic, arsenic, cadmium, chromium, copper, 
lead, manganese, nickel, total kjeldahl nitrogen and zinc were exceeded for some or all samples 
collected. All three far field samples exceeded the severe effect level for percent organic, while two 
of the reference and two of the far field samples exceeded the severe effect level for manganese. 

For the samples collected from the embayments, the lowest effect levels were exceeded for percent 
organic, arsenic, cadmium, chromium, copper, lead, manganese, nickel, total kjeldahl nitrogen and 
zinc for some or all samples collected. One or more samples from each embayment exceeded the 
severe effect level for manganese while one sample from Spellman's Cove and two from 
Stumpy Bay exceeded the severe effect level for total kjeldahl nitrogen. 

These sediment quality results are from the pre-production phase and are representative of 
background values. 
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2.3 TERRESTRIAL PLANT AND ANIMAL LIFE 

2.3.1 Vegetation 

Local vegetation, as described by Micon in the Prefeasibility Study, is summarized below. 

The property is covered in relatively dense bush consisting of coniferous and deciduous 
bushes and small and large trees. The timber resources consist mostly of second growth 
birch, poplar, oak, maple, jack pine and spruce. 

A forest resource inventory was completed by NAR (Maureen Kershaw) in 2004 for some 
of the project area, in particular for potential haulage road options. A copy of this report is 
provided in Appendix D. Based on the information in this report, vegetation in and around 
the site may be described as mature white pine, mixed wood forests (white and 
yellow birch, soft maple, eastern hemlock and spruce) and red oak-white pine and mixed 
hardwood forests. 

A terrestrial habitat assessment was completed by Maret Tae, R.P.Bio .. in the early fall of 
2005. A copy of the report is provided in Appendix E. The report concludes that the project 
site exhibits 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 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 Suther/and Creek. Recommendations were made to conduct vegetation 
surveys throughout the growing season in order to better document the presence or 
absence of significant plant species at the project site. 

2.3.2 Birds and Mammals 

Ministry of Natural Resources (MNR) Values Maps were reviewed for the project site area 
by NAR in 2004. Figure 2.1 provides information on the location of moose feeding and 
wintering grounds. No areas of nesting, breeding or significant bird habitat were identified 
by NAR. 

The terrestrial habitat assessment completed by Maret Tae also included mammals, birds 
and herpetiles. The report concluded that the project site exhibits a variety of wildlife 
habitat, both upland and wetland, typical of the landscape of the north shore of Lake Huron. 
The presence of the cliffs and the adjacent Agnew Lake are valuable features for wildlife 
such as raptors. However, due to the timing and duration of the assessment. it was 
recommended that additional wildlife surveys, such as amphibian and reptile surveys, 
waterfowl, raptor and spring songbird surveys, mid summer mist netting of bats, and 
reporting of on-site wildlife sightings on an ongoing basis be conducted in order to provide 
more complete inventories of the wildlife in and around the project site. 
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2.4 AQUATIC PLANT AND ANIMAL LIFE 

2.4.1 Fisheries 

Figure 2.1 provides information on some fish spawning areas, in particular Northern Pike 
and Walleye. This information was provided by NAR and is based on MNR Values Maps. 

A general assessment of fisheries and fish habitat was completed by NAR in 2005 to 
address the presence or absence of fish populations in the project site area. In particular, 
habitat descriptions of the three embayment areas were completed in the spring of 2005. 
Details of this work are provided in Appendix C. Also included in NAR's report are the 
results of a Fall Walleye Index Netting (FWIN) study completed for the MNR by Laurentian 
University in 1998 and 1999. 

Due to the drawdown of Agnew Lake caused by the operating of the hydropower dam, 
which can vary water levels in the lake each year by as much as 3 to 6 m, NAR's 
assessment concluded that fisheries resources in Agnew Lake are generally limited by the 
loss of littoral habitat and the associated benthic productivity. 

2.4.2 Benthic Surveys 

Benthic samples were collected from three locations in Agnew Lake by NAR in the spring of 
2005, as well as from Spellman's Cove, Stumpy Bay and Long Bay. Results are provided 
in Appendix C. 

In their report NAR concluded that 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 caused by the operation of the hydropower dam. 

2.4.3 Project Site Ponds 

NAR conducted a field inspection of a series of ponds located north of the open pits in 
August 2005. These ponds were inspected because they are located downstream of the 
proposed waste rock and tailings dump. At the time of the inspection in August 2005, 
however, only one of the ponds existed, most likely due to the very dry weather which 
occurred throughout the summer. 

Details of NAR's findings are provided in Appendix C. In their report NAR states that the 
observational data collected during the site inspection support that ponds downstream of 
the proposed waste rock and tailings dump are transitory, and do not support a fishery. As 
such, these ponds are not fish habitat as defined by the Fisheries Act. NAR also reported 
that there was no evidence of undisturbed wetlands which supported unique plant 
assemblages or rare, threatened or endangered wildlife habitat. 
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2.5 AIR AND NOISE STUDIES 

No air and noise studies have been completed at the site. A scope of work was developed to 
complete these studies as part of the permitting phase of the project. 

2.6 WASTE CHARACTERIZATION 

The waste characterization program was implemented based the Guidelines for the Prediction of 
Acid Rock Drainage (ARD) and Metal Leaching for Mines in British Columbia (which the Ministry of 
Northem Development and Mines (MNDM) has adopted by regulation under the Ontario Mining 
Act). The amount of testing conducted was for a Feasibility Study and not for final project 

permitting. 

2.6.1 Mine Rock 

The testing on potential mine rock (waste rock) was completed on core samples collected 
from the project site during the exploration drilling. The initial phase of leach tests and Acid 
Base Accounting (ABA) tests were completed by Testmark Laboratories Ltd. (Testmark) in 
September 2004. Results of these tests are included in the Prefeasibility Study and in the 
Closure Plan for Advanced Exploration for the Shakespeare Project. 

The remaining environmental characterization of the mine rock was completed or is 
ongoing by SGS Lakefield Research Limited (SGS). Testing completed by SGS induded: 

• US EPA toxicity characteristic leach procedure (TCLP) method 1311 on 16 samples 

• US EPA synthetic precipitation leach procedure (SPLP) method 1312 on 16 samples 

• Modified static ABA tests on 10 samples 

• Net Acid Generation (NAG) tests on 10 samples 

Testing that is ongoing by SGS includes: 

• Humidity Cell testing (kinetic ABA tests) on 4 individual samples and 3 composite 
samples 

The mine rock samples tested were representative of the major bedrock units found in the 
proposed open pit at the Shakespeare Project site and included: 

• Quartz Gabbro 
• Disseminated Sulphide Mineralization 

• Footwall Gabbro 

• Hanging Wall Quartzite 

Results from the TCLP tests completed on the mine rock samples revealed that all 
parameters. with the exception of pH, reported at concentrations within the MMER limits. 

Page 7 of 12 NB101-00222/1-2 
Revision 0 

December 15. 2005 



Knight Piesold 
CONSULTING 

Results from the SPLP tests determined that all parameters reported at values within the 
MMER limits for the mine rock samples. 

The modified static ABA test results for the Quartz Gabbro samples. the Disseminated 
Sulphide Mineralization sample, the Footwall Gabbro sample and the Hanging Wall 
Quartzite samples all indicated the potential for acid generation. 

The NAG test results for the Quartz Gabbro samples, the Disseminated Sulphide 
Mineralization sample and the Hanging Wall Quartzite samples were indicative of the 
potential for acid generation. The NAG test result for the Footwall Gabbro sample 
suggested a slight possibility for the potential to generate acid. 

Humidity cell tests (kinetic tests) were in the 22nd week of testing of a 40 week testing 
program at the time of writing this report. The kinetic test results for the first 20 weeks of 
testing show a general decrease in pH from 7.97 (week 0) to 6.23 (week 20) and sulphate 
concentrations have shown an increasing trend. These kinetic test results indicate the 
mine rock has a potential for acid generation. Final results are pending. Interim results of 
the leachate quality from the humidity cell tests indicate that all the parameters are within 
the MMER limits. 

Details of the interim results from SGS are included in Appendix F. 

2.6.2 Tailings 

Environmental characterization of tailings samples generated from metallurgical testing of 
are from the Shakespeare Project was completed or is ongoing by SGS to identify the ARD 
potential and the metal leaching characteristics of the tailings samples. Testing completed 
by SGS included: 

• Mineralogical examination 

• Rietveld XRD analyses 

• Whole rock analyses 

• ICP-OES/MS strong acid digest trace metal scans 

• Modified ABA tests 

• NAG tests 

• US EPA TCLP method 1311 

• US EPA SPLP method 1312 

Testing ongOing by SGS includes: 

• Humidity Cell testing (kinetic ABA tests) 

• Supematant aging tests 

• Daphnia magna LCSO acute lethality tests 
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The tailings samples tested included: 

• Combined flotation tailings (F19 - flotation tailings pulp) 

• Rougher tailings (F30 - sulphur reduced rougher flotation tailings) 

Generally the results from the testing carried out on F19 tailings indicated that they have a 
strong potential for acid generation and may leach nickel and zinc. Results for the 
F30 tailings testing indicated acid generation is unlikely. However, results from the 
TCLP testing indicated the F30 tailings may have the potential to leach zinc. 

Humidity cell tests (kinetic tests) on the F19 tailings were in the 22nd week of testing of a 
40 week testing program at the time of writing this report. The kinetic test results for the 
first 20 weeks of testing show a general decrease in pH from 8.03 (week 0) to 
6.70 (week 20) and sulphate concentrations have steadily increased from 6.5 mg/L 
(week 0) to 61 mg/L (week 20). These kinetic test results indicate that the F19 tailings have 
a potential for acid generation. Final results are pending. 

Humidity cell tests on the F30 tailings were in the 17th week of testing of a 20 week testing 
program at the time of writing this report. The kinetic test results for the first 15 weeks of 
testing show a consislent near neutral pH and sulphate concentrations have shown a 
steady decrease from 33 mglL (week 0 and 1) to 1.2 mg/L (week 12). These kinetic test 
results indicate that acid generation is unlikely for the F30 tailings. Final results are 
pending. 

Details of the interim results from SGS are included in Appendix F. 

2.7 METEOROLOGICAL DATA 

The climate in the Shakespeare Property area is characterized by moderately long, cold winters 
and shorter, warm summers and is typical of continental conditions. The area experiences a wide 
variation in temperature throughout the year. In winter months, the temperature may drop 

below -20°C for extended periods. In the summer, the maximum daily temperature may reach over 

25°C for extended periods. The daily mean temperatures typically fall below freezing from 
December through March. Precipitation in the region is characterized as moderate and is generally 
distributed evenly throughout the year, with only minor seasonal trends. However. the wettest 
months generally occur from May to October. 

The estimated average annual total precipitation is 899 mm, with 657 mm falling as rain and 
242 mm falling as water equivalent to snow. This is based on the Canadian Climate Normals for 
the meteorological station located at the Sudbury airport, approximately 85 km northeast of the site, 
for the period from 1971 through 2000. 

Evaporation data are not collected at the Sudbury airport. The evaporation data from 
Amos, Quebec, approximately 380 km northeast of the site, may be used in the future for design 
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purposes. The recorded average annual evaporation for Amos is 746 mm (Environment 

Canada, 1968 - 1992). 

A weather station was installed on site by Knight Piesold on March 16. 2005 to monitor local 
weather conditions including rainfall. temperature and wind. The location of the weather station is 
shown on Figure 1.2. 

During the period of record. from March 17 through November 16, 2005, temperatures ranged from 
-12.3 °C in March to 33.2 ·C in July. Total monthly rainfall ranged from 0 mm in March to 89.4 mm 
in September. Table 2.7 and Figures 2.2 through 2.4 provide summaries of the temperature. rainfall 
and wind data collected while details are included in Appendix G. 

Figure 2.3 shows a wind rose developed using the wind speeds and corresponding directions 
recorded on site while Figure 2.4 shows the distribution of wind speeds. As evidenced by the 
predominantly east and west directions of the wind on the wind rose plot, the wind data recorded by 
the weather station may be influenced by the location of the cleared corridor for the access road to 
the project site. The predominantly east and west directions may also be a result of the fact that 
data has not yet been collected over the winter months. 

2.8 HERITAGE STUDY 

Stage 1 and Stage 2 archaeological and heritage impact assessments were completed for the 
project site by Horizon Archaeology in early fall 2005. Based on the studies completed, they 
concluded that due to the changes in the water level of Agnew Lake and the inaccessibility of the 
rocky ridges, the likelihood of discovering cultural remains appeared low. The original shoreline 
would 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 ... the test pit strategy employed by 
Horizon Archaeology failed to uncover any signs of cultural activity. nor even locate areas where 
probability modelling would indicate special need be given. And their report stated that, in the 
opinion of Horizon Archaeology, there are no concerns related to the destruction of cultural 
materials by the continued development of this project. Further details of the heritage study are 
included in Appendix H. 
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1,1 1.2 1.1 
<1 _,.w <1 ~!.....-..-
<1 <I <1 

<01 <0,1 <0.1 

18 18 16 

4.8 4,9 5,4 5,5 

<0.1 <0,' <0,1 

<1 it= <1 
<, <:1 <1 

<I Cl~ 38 43 48 

10.3 16.4 156 

0.41 0,29 038 0.28 
0.0091 {),017 0,018 

.. ---
<6 <3 <3 <3 

<1 <1 

1,3 .-

'" <1 <1 

<1 <1 .~ 
<I <I <1 

<1 1.4 9.1 
<1 <1 <1 
:.Aw T~%'1W2..."~, 

W,U01-ootw,-2 
R~D 

~1.,2nD5 



Flow Parameblr 
Aug-O.4t1l Sep.84 Oct-04 Nov-tl4 

min 0.0000 0.0000 0.0000 0.063(l 
Flow Depth (m) max O.D09' 0.052S 0.2261 0.3370 

mean 0.0035 0.0058 0.0618 0.1106 
min 0.0000 0.0000 0.0000 0.4960 

Velocity !ro/$! Il1IIX 0.0000 0.0443 0.9233 1.2330 
IM2n O.I!OOO 0.1)048 0.2010 0.6464 
min 0.0000 0.0000 0.0000 0.0119 

Flowem'fs) I max I 0.0000 0.0007 0.1167 0.2709 
1 meanl 0.0000 IlOOOO 0.0097 0.0384 

Notes-
1. At.og-04 averages based 01\ August 18 - August 31 flow results. 
2. No\I-05 a'NIIgeS based on November 1 • November 15 flaw nISUIIs. 

0.0-114 

0.0470 
0.1660 
0.1)895 

0.3370 
11.8660 
0.4990 
0.0043 
0.0705 
0.0192 

URSA MAJOR MINERALS INCORPORATED 
SHAKESPEARE PROJECT 

ENVIRONMENTAL BASELINE REPORT FOR FEASIBILITY STUDY 

SUMMARY OF FLOW MONITORING RESULTS 

Date 
Jan-OS .1'.1>-05 MIt.oS Apr.OS May·OS 

0.0Sfl5 0.0366 0.0185 0.2041 0.0605 
0.5206 !>.1027 0.0814 2.1214 0.3142 
0.1487 0.0643 0.0323 0.n25 0.1287 
0.2238 0.2552 0.0000 0.2321 0.0\191 
0.8170 0.5245 0.5696 0.9686 0.5035 
0.4852 0.3837 0.1997 0.4224 I 0.3112 
0.0069 0.0026 0.0000 0.0344 0.0022 
0.1938 0.0225 0.0174 0.5655 0.0803 
0.0395 0.0090 0.0029 0.1599 0.02'6 

3. August 2004 10 January 2005 raw da' ... WlIIS provided by N.A.Ft Enm>nmenlal Consu!\ants Inc. (NAR), fIow$ were 6Slimaled by K1Jigh1 Pltisoid Ud 

4. Jal'll.llll')' 10 NoYember 2005 data _s I>fO\Iided by NAR. 

S. Flow monIIoring data are based 01\ euIOmalie lnstrumer!bKion in the fl8ld. Data coDection is Ol1\lOirIg. 
6. Oeplhs from Augusl10. 200510 November 15. 2OD5 ~ ex1rapola\ed by NAR from l1isIorical velocity readings. 

7. Minimum. ma>dmlm and mean values are based on..-age daiy data. 

P8~1of1 

Jun-05 Jul·O!> 

0.0000 0.0000 
0.0920 0.0756 
0.0268 0.0035 
0.0000 0.0000 
0.3578 0.2359 
0.0591 I 0.0089 
0.0000 I 0.0000 
0.0138 0.0106 
0.0013 0.0003 

Aug-OS Sap-os Oct.os NOII.OS 1%) 

0.0000 0.0226 0.0000 0.0437 
0.1647 01337 0.0756 0.3571 
0.0291 0.0474 0.0037 0.1704 
0.0000 0.0407 0.0000 0.0690 
0.3967 0.21190 0.2359 O.n32 
0.0591 0.0982 0.0098 0.3527 
0.0000 0.0002 0.0000 0.0011 
0.0383 0.0196 0.0106 0.1951 
0.0019 0.0022 0.0004 0.053' 

'1'll'HlOm·'\AU_lIRopor1\ReII<If12.~"OIIT_2.2-MonlhIyA_.~lw4",.'Mon"'Iy"'1IO 

13-0aoc..QS 

NBl0HI022211-.2 
_"",0 
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Knight Piesold 
CONSULTING 

Well URSA Prop Northing Eastlng 
Name Name Site 

I (m) (m) 

MW-05-01 SWMW-U-03-01 WMS-13 5.132,944 435.545 
MW-05-02 SWMW-ll-03-02 WMS-09 5,'33.372 436.378 
MW-05-03 SWMW~" 06 5,182,989 437.027 
MW-05-04 -02 5.133.775 437.582 
MW-05-05 ~ WMS-03 5.134,346 437633 
MW-05-00 SWMW~ WMS-08 5,133.929 436.583 
MW-05-07 SWMW-U4:l3-07 WMS-05 5.132,993 435.960 

SWMW-lJ.OS-08 WMS-01 5,133.782 437.802 
~ 

I WMS-07 I 5.135,377 437.149 t= S\/\IMW-U-03-10 5.135,256 437.987 
MW-05-11 SWMW-U-03-11 5.134.697 436.377 
MW-05-12 SWMW-U-03-12 WMS-11 5~ 436.166 
MW-05-13 SWMW-U-03-13 WMS-14 5, 
MW-QS.14 SWMW-IJ-m-14 WMS-15 5.135.120 437,100 
MW-05-15 SWMW-lJ..03..15 WMS-04B 5.135256 437.987 
MW-05-16 SWMW4J..03..16 WMS-17 5.134.893 437,891 
MW-05-11 SWMW-U-03-17 WMS-13 5.134.642 437.905 

~ 
1 Northing and Easting coord'mates are in NA083 datum. zone 11T. 
2. Depth BGS means Below Ground Surfaca. A negative depth indicates artesian condition. 

Elevation 
(topo) 

(m) 

261 
290 
266 
328 

339 
366 
272 
306 
284 
334 
293 
303 

3.25 
334 
334 
350 

URSA MAJOR MINERALS INCORPORATED 
SHAKESPEAftEPROJECT 

EtMRONMENTAL BASELINE REPORT FOR FEASIBILITY STUDY 

SUMMARY OF GROUNDWATER MONITORING WELLS 

Well Overburden DriRhole Wennp 
Completion Depth Depth Depth 

Date (ml 1m) (m) 

15-Mar-05 14.63 14.63 7.84 
16-Mar-05 1.50 31.10 29.81 
17-Mar-OS 9.45 9.45 7.63 
20-Mar-05 2.10 

~ 
8.n 

0.30 a.as 
1-APr-05 0.00 48.77 

28-Jun-05 8.aO a.80 7.90 
7-Jul-05 0.92 9.76 8.53 
12-JuI-05 1.37 9.76 I 7.93 

15-Aug-05 0.00 9.76 1" 7.93 
17-Aug-05 2.44 9.76 7.62 
19-A1Q-OS 0.00 9.45 B.23 
20-Aug-05 0.60 9.76 8.53 
27-A1I!I-05 0.15 9.76 8.84 
31-Aug-05 0.00 20.73 19.66 
2-Sep-05 0.00 9.30 8.69 
7·Sep.()5 0.00 8.84 8.23 

3. K",fern to coefticient of permeability (hydraulic conductivity). K data measured using a rising head test and K calculated by the H\IOl'$lev method. 

Page 1 of1 

Well 
Stickup 

(m) 

1.03 
1.07 
1.03 

1.1" 
1.16 
1.32 
0.80 
0.75 
0.91 
1.00 
1.03 
0.82 
1.04 
1.13 
1.06 
0.87 
1.20 

Groundwater Depth and Elevation Permeability 
Date DepthBGS Elevation Date K 

(m) (m) (cm/a) 
20-Sep-OS 1.07 266.46 18-Mar-05 3.4E-OO 
2O-Sep-OS 3.76 287.31 23-Mar.()5 3,OE-05 
20-SeP-OS 2.63 264.15 18-Mar-05 
21-Sep-05 0.41 328.73 21-Mar-05 1.3E-04 
20-Sep.05 2.20 33826 23-Mar.()5 2.0£-04 
20-Sep-OS 9.18 357.64 4-Aug-05 1.3E-05 
20-Sep-05 3.12 269.18 28-Jun-05 3.1E-04 
21-Sep-05 ..0.75 307.75 

~ 21-Sep.()5 1.70 283.01 
21-Sep-05 dry -
22-Sep-05 0.S9 293.44 

-
22-Sep-05 0.96 302.86 22-Sep-OS 6.2E 
22-Sep.05 022 307.82 
21-Sep-05 3.00 322.63 
21-S&1>-05 13.79 32127 21-Sep-05 
21-Sep.05 3.44 331.43 I 21-Sep-()5 
21-Sep.05 4.70 346.50 

1.~101.oom,'\A~2.R""l!\(TobI.23WellS""""*'Y.mrr_l!.3-w..IISQmmIlf)' 

'3-0~5 

N8101-OO222I1-2 
R""i$onO 

~15.:!OO5 



Knight Piesold 
CONSULTING 

yaltA MA.lQR _8+1 ft ftffnBfOBATEP 
SHMcsPfMf PROJECT 

MIRQHMEHrA! SMf' IHE BEDC5T mE! EfA$lW' m !UW}V 

IllMMARY Of GlIDlfNPWAJfB oyAt lTV Helm IS 

F~~~='n=~=-ru--------_r-~-~---~~::== __ ------~:~:~~~~ll~-----+ __ ~'~'~~OO,;'~-----+-,~<:~,~~l~)t __ ----i-~:~~.~~l~----~~~~:~~~l-r--_~~~~~o~l~,,~-----i~:~~OO~~~'-r----~~:~~~~~l-r----;_~:~::'~r----;~-I~-~:~~~~~l~~:~;~:~l~~:~.~~"~~:~~Q~OO,~;'~~~~O~~,OO,~~'; 

:!,- :: 0.00' (I", 1_ .. t;aC4<2'0 "'II'\.) C:3 o~ < ~ <4~1 < o~ (),:~. .;;\7 (\'::2~ 0,::.. .,!~, 0,:,3 •. :~. 0;:' ~ ~ 0:':12 • ~'"' < 01~ 0,:1 .':36 < D:a. < ii:~'=-i---:o-?~':-.-i-::D.=~:t:-:H:-I---:-o.o=DO&Ii'::-i--;"~::::7-i 
~ COOStk»Ho).tdncn8l-cacq~20tflQIl} 

tngI'l .. OC)1 C'(ft Atkamtily#s ~<30 mpIt) <1):001 -< tH1C02 <0.001 <ll.O!j' <tHJOOZ <000' <. 0.0002 0.0002 

.,gIL "1lOO1b"",,,'.t, .. ~~_) 
I __________ _+_-"-=-~n-""-.~ .. (".:oCt\ -molt) 

U1hfum maR.. oc:(r,flOO ,.;O.IJO$ <O.J.XJ5 <0.005 < aDOS <0.005 < 0005 < 0.005 I < 0,005 

1-'~!!!.In-:-_______ _+_2!!IE =4--------_________ +-'::.!!:!o!!:~!!.!1-+------+"""~; ::" _____ -If---":"':~"'OD"-' --1------+-~:"':"":,'-'-:-r-----+-':::.., :'''''.I~'''''--t--_ _r-':'''Do.''''OOOO<'-,~--1-----I--''-:.lL:~''''-'-' _1-____ -+--":"':"":~'-'-'+-----I-".,;:'-':"'~""'-r-----+".,;:'-'~"":,"-'1-+-:"-'-~~~-.-.1--':'":",.~!Ul-+-:'-':'-"~""-+-<"-'Il,:"",-,-1 ::: :!::. 

lhlloL 
, PWCO_"''''"WaIoO'''''->l-,~,P __ 0u01It,I~oIn.._'''6Ie_"",,''''''Dv, 
_1If0l>_,J""'~.""-~191ll.· 

2. BoktM~fndic:*lttteMIII. _f!:MKhIdPWOO~ 
3PWQOfeo ___ _ 

.. _ ..... _ ... _,,-
6, __ ... u.aI>1"1 .. _~Ud. 

6. ~oI.IuoIing""""'"""'I>1$GS~RoonotcI\ 
1, NorrnaJItSGS ..... fMtt;od •• hofiridtbrkotalcyanidoofflWml1.'L ~ hnJWil:lIoOflt.~~b'toDIIlttNfll_Ihatf8tuftedip~mportnoans toO,QOC;mw'L 

1,\~~t~~2.""!r(T""'2.''''':l-"II;IIl.l_JT''2.'''' ,,..,..... 



Knight Piesold 
CONSULTING 

P.,--

DaleSarnple .. 

A<;'dllI' 
AlktUnitv 

fM-ninum 

Am ......... ( •• Nj 

AnUmQnv 

Arsenfc 

Bar1um 
B~1rurn 

SI$mIlIh 
Bomn 
c.!mIum 

Calcium 

c.mom 
CesiUm 

Cblcrtde 
CM:omium (31 

Cobalt 
ConducUllity 
Copper 

00-'" OroanIc Carbon 
IEuropillm 

GdJm 

ron 

L ... thanum 
Leec! 

Lllhlum 

,.."""""' .... 
M-All<alinl\yasCaco,(pH 4,5) 

"'_ 
M...,..... 

MoIlIbdIInum 

NIckel 

INIob!um 
INiInlIe{as N) 

Nltljla(asNl 

NH3+NH4 

'pH 

lPhosllhorus 
Pctasslum 

FWbidIUm 

Scandium 

Selenium 

Silver 

SodIum 

SIi<ll'llium 

Sulpha"" 

Thallium 

IThorlum 
Tlo 

Titanium 

Irota! Cyanide 

T oUol Dtsoclved SolId<. 
fotal Hardne$$ (as caCo )) 

Total Sustle!>dedSalid. 

Trua Colour 

Tuna""" 
Tl#biditlt 

Urlils 

.'!!IIl 
mall 

m!IIl 

URSA I«AJOR MlNE8AlS INCORPORATED 
SHAKESpEARE PROJECT 

EHVlB9HM!iNTAL BASEYHE REPORT FOR FEASIBIUTY STUDY 

SUMMARY OF QAl9C FOR GROUNDWATER gU&l!l RESULT! 

Criteria 

PWQO ~ 
0 

21..s.p.05 21-s.p.QS 

<2 <2 

V 10 

(I,(llS (for pH 4.5 to 8.5) 0.1Il1 0.0311 
0,075 (fer pH tt5 to 9.01 

;±= 0.02 

0.02 <0.0004 <0.00Il4 

0.01 <0.005 <0.005 

mall Q.oo70 0.0070 

!l1OiL 0.011 (for _ .... e.co 3 <75 rngIll <0.005 <0.005 

!l1OiL 1,1 (for hOll'<lrutA as CaCO.>75mg/1.l 

mall <0.0003 <0.0003 

m!IIl Q.2 <0.005 <0,005 

mgIt.. 0.0001 (for """'*- "" CaCO." 100 rngI\.) «0.0001 <0,0001 

=;= 0.0005 (for h.an:IIoess 83 CaCO • >100 rngI\.I 

3.82 3.85 

mall. I 
mail I 
mgIl. 0.0Qa9 "0,001 <0.001 

mall 0.000II una 0.011. 

LlSlOIIl 46 47 
rngIl 0.001 (forHardnetsasCaCO ,<20mgILl 0.0113 0.0104 

rngI\. 0.005 «(or H __ as CaCO 1 >20 rngI\.J 

mall 

mall 
mall 
rngI\. 

mall 0.3 0,1 0.1 

ua/l 
mgA. ll.OOI (for Alkaflnlty as caco. <30 mgIl) " 0.0002 ,,"0.0002 

mgA. 0.003 (for AIkaIi .. ty .s Caeo J 3Il-8O mgIlJ 

mgI\. 0,005 (for Alkalinity as COOCO, >110 mgIl) 

mgIl. <0,005 <0.005 

mail 1,13 1.75 
mall 
mail 0.0281 0.0287 

ua/l 0.2 <0.1 <0,\ 

mall 0.04 <0.0003 <0.0003 

mall 0.025 (I,Olt 0.017 

mall 

mall 
mall 
mgIt. 0.30 0.20 

pH 8.5-8.5 11.11 11.01 

mall 
mgIt. 1.05 1.05 

mgIt. 

mall 

mall 0.1 <0.005 <0.005 

mall 0.0001 <0.0001 <0.0001 

ma/l 0.8100 0.8000 

mall 0.0129 0.013 

mall 9.3 9.3 

ITIIIil 0.0003 <0.0002 <0.0002 

mall. 
ua/l <0.001 <0.001 

mgIl <0.003 <0.003 

mall 0.005 <0.002 <0.002 

rngil. <30 <30 

mgI\. 16.7 le.8 

mall. I 
mgIt. 

mall. 12 18 

Teu 

mDil. 0.030 0.0073 0.0078 

NYU 

W.II~ 

~ 21 

14 7 20 

0.024 0.018 

~ 
O.1Il3 0.082 

<0.0004 <(1.0004 

<0.005 < 0.005 0.0018 0.0015 

0.0100 0.0100 
<(1.005 <0.005 

<0.0003, <0.0003 

0.008 0.00& 
0.0001 0.0001 <0.0001 <0.0001 

4.00 4,00 3.70 3.10 

<0.001 <0.001 

0.0114 0.0127 

81 85 4G 46 
0.0045 0.00211 0.0024 <0.001 

5.3 5.0 1.5 1.4 

«1.0002 <0.0002 I «0.001 «0.001 

-
<O,oo!; <0.005 

1.20 1.22 1.97 1.74 
0.014 0,014 

0.2730 0.3010 

<0.1 0.10 <0,1 <D.l 

0.0004 0.0005 <0.001 <0.001 

0.012 0.013 0.008 0.0051 

0.40 D.4O 

11.110 SM 5 .• 1 5.75 

2.18 2.21 

< 0.005 <1).005 

<00001 <0.0001 

4.3300 4,4300 

0.0333 0.0343 

I1.D 11.0 11.0 11.0 

<0.0002 <D.0002 

<0.001 <0.001 "-<0.003 <0.003 

<0,006 <0.008 «0.001 «0.001 

74 83 130 <30 
14.9 15.2 lVI 14.9 

2e8O n7 1100 1000 

0.0185 0.0188 

Uranium moIL 0.005 '~I~ IVanadlum I mall 0.006 

Rvtltium I mgI\. I 0.0002 

iZlne I mall 0.02 0.009 I 0.G10 0.0083 

I ma/l 0.004 I 
IMOt.oo222.t~""",,2,R ... 0I(T_21_U.m2.h"IT_2.5 

~ 13-0-.. 
1. PlNQO refers to the 'Water Managem<lfll PoIl.'"" G!.Ildeline •• Pro\llnctal Walet Oualily Olljecli_ of the MiI'Il.try of Envl,onmanland Energy. 

ProvineG of 0nIan0. July 111114. reprinled FebnuIty 1999,. 
2. B .. , .. od val ..... lrodlcat. """'Is ex~ !'WOO val .... 
3, PWQO 10< trilliolent enrornlum used. 
4, Blank .eb Indica", no data _labIe. 
5 SIlmmor te$llng byT •• trnml.aboralCri ... Lid. 

6. Fall t.$IIng by SGS L"".netd Re •• lIt<lh 
7 Normlll1y SGS """" a melhod dolection limit for total cyarnde of 0.002 mgA.. H""",,,er _ was some rnaVixlntarlerance 10< """'" samples 1hat resulted In _tee 

roportlng limits lD 0.006 mg'-I.. 

Page' 011 
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Knight Piesold 
CONSULTING 

Parameter Units 

p~ LEL 56 

4-M:Y-05 
2 

Date Sampled 4-

%,Camonate % 

% Moisture % 82,2 78.8 

!1%Omanlc % 1 10 .9,,17 I 5~ 

Aluminum ~gJg ~moo 11500 

Antimonv ~g!~ <0.5 <0.5 

~"'" ~Ig 6 33 ...§.3 5,2 

Barium, _ ,.flllIL 11.!_ - ,.1?L_ 
IBaryllium IJWg 0,83 0.77 

IBismulh IJC/Ig 0.59 0.59 

Boron IIQIg 
Cadmium 0010 0.6 10 j,4 1,4 

Calcium IJC/Ig 3120 3270 

Cerium UQI!! 80.3 713.2 

Cesium __ ;Jgig 1,1 1.2 

Chromium ~g/g 26 110 ,;rr ~ 
CObalt ll!IIg 50 19,3 20 

ICopl)er ~Wg 16 110 .32 41 

~----, 
~I!! 1 0.93 

~Ig 7.6 8.2 

l!9l!L I'~ - 36000 . __ 28000 __ 

1Jg/!l 48 43 --
IILead iJgIg . ..M.......... .. 250 56.7 JlQ 
I!UthlUrn 0010 12 13 

WMlIQnesium llQlg 4900 4970 

IManganese IJWg 460 1.100 726 1530 

IMefCUIY IJQlg 0.2 2 0.12 0,096 

~ 
IIQIg 1.4 1,8 

16 75 4B 52,6 

3.8 3.7 

1Ja/Q 850 

IJgl~ 14 
J,Jgfg 5.1 4,8 

~/g <0.5 <0.5 

ISl!ver ua/Q <0.5 <0.5 

f§ uW!l 18 19 .. _ 

~g <0.5 <0.5 

iJgIg ,_.- , .. -~ ___ 21. __ 19 
ualg 1.8 2.1 

!Titanium uaI!l 1070 1010 

!Total Kieldahl Nitroglln j,lgig 550 4800 6000 ~ 
!Tungslen ll!IIQ <0.5 <0.5 

Uranium ua/Q -8.2 7.5 

Vanadium IJg}g 53.2 55,6 

ytbium IJ!llg 12 12 

[zInc ll!II!l 120 820 150 160 
IZln::onilJm 12 6.4 

JI SP 

I 3 

~5 
2 

4-May-05 

85.9 669 

798 4,4 :I 

10300 12600 7430 

<0,5 <0.5 <0.5 

M 11. 2.4 

132 151 - ~ ----
0.69 0.88 <0.5 

<0.5 0.56 <0,5 

1.2 ---1d.... 0.51 

3130 3210 2200 

69.4 83.9 52.1 

1 0.99 0,6 

3:1 a§ 22 

18.8 28,2 9,96 

29 34 19 

0.93 0.99 <0.5 

7 7.9 5.1 
~ 

r--"~ --,6~ 17000_ 

43 46 22 

~ ~ 21 

11 12 8.2 

4310 5530 3160 

2.000 1,500 ~ 

0,1 II 0.11 CO.05 

1,3 1.8 0.75 

4.1 .5M 24 

2,8 3.2 2.8 

1900 1300 480 

11 11 7.7 

4.2 4.9 2.7 

"0.5 <0.5 <0.5 

<0.5 <0.5 <0.5 

12 

URSA MAJOR MINERALS INCORPORATED 
SHAKESPEARE PROJECT 

ENVIRONMENTAL BASELINE REPORT FOR FEASI61LITY STUDY 

SUMMARY OE SEDIMENT QUALITY RESULTS 

Sediment Sample Locations at Agnew Lake 

LB II UM·AL·REF 
3 1 2 3 

~7~ 
2 

4-Ma ay-OS 5-May-05 5-M3}'-05 7-0ct-04 

72.7 71.7 76,5 68.1 77.4 76.1 

33 ~ 3,8 a., 947 .11,35 

9830 9760 11700 9760 13.300 12.200 -
<0,5 I <0.5 <0,5 <0.5 <0.5 cO,5 

1.9 4.4 6~ 3.5 3.6 0.99 

_~7_ 52,8 _ __ 'J1L. 78,6 116 - 112 

<0,5 cO,S 0.66 <0.5 -- 0.84 .0.61,._ 

<0,5 <0.5 0.56 <0,5,,_ <0.5 <0,5 

6.8 5.6 

~ 0.43 ......!lL...... 0.51 1 0.:9 
2540 2570 2960 2870 3,280 3,100 

61.5 58,2 81.3 68.9 75 72 

0,72 0.65 0.94 0.75 1 0,87 

25 23 34 Z! 40 36 
11,1 8,76 18,3 12.6 18,6 168 

~ .1.8 ~ 2,4 31 29 

0.58 0.52 O.Sl O.Sl 0,95 0,83 

5.5 4.9 7.2 5.8 7.5 6.9 ---
21000 

-, . -_ ... _-- ~ 1~ 36000 17000 36,000 ~O,OOO 

27 24 38 ____ 28_. ___ !-. ____ 48 ___ f---~1._ 
~ 22 49.J1 _....19 ~ ;m 
9.6 7.B 11 9.9 14 13 

3910 3200 4760 3940 5.860 5,680 

1.400 1117 1,780 ~ .~ 1,280 

<0.05 CO.05 0.089 <0.05 0.14 <0.05 

0.B7 0.88 1.5 0.82 1.4 1,' 

.36 2,1 4B J2 .om 37 

2.5 3.1 3.6 3.4 2.8 2.3 
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" 1.,'Q1-I)0222.'\.Ass1_~2. -OU_ U-Sedment TtRling T_JdsjTlObI • .u 
~ l~S 
1. Blank cells indicate no data available, 
2. Cri1eria based on Provincial Sediment Qualily Guidelines (PSOO), From: MOE. 1993. GUidelines fOr the Protection and Management of Aquatic Sediment Quality In Ontario, 
3, LEt = Lowest Effect Level. SEL '" Severe Effect Level. 
4. Underlined "-'ues exceed LEt. 
5. Bold values exceed SEl. 
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Knight Piesold 
CONSULTING 

Month Mean Max 
Temperature 

(OC) 

March 5.71 
April 12.02 
May 16.46 
June 24.91 
July 26.17 

August 23.89 
September 21.38 

October 12.84 
November 7.10 

TABLE 2.7 

URSA MAJOR MINERALS INCORPORATED 
SHAKESPEARE PROJECT 

ENVIRONMENTAL BASELINE REPORT FOR FEASIBILITY STUDY 

SUMMARY OF METEOROLOGICAL DATA 

Mean Mean Min Extreme Max Extreme Min Total 
Temperature Temperature Temperature Temperature Rainfall 

(OC) ("C) (OC) " ee) (mm/month) 

-0.14 ~6.17 13.32 -12.29 0.00 
6.15 0.82 24.4 -3.37 2.94 
10.86 4.77 27.12 4.33 17.60 
19.24 13.74 31.12 8.63 26.80 
20.34 14.40 33.17 7.03 75.22 
18.66 13.66 30.71 9.03 89.22 
15.92 10.65 29.5 2.89 89.42 
8.65 5.19 20.80 2.16 37.80 
3.12 -0.32 8.45 -0.67 72.01 

Direction of Speed of Max 
Max Wind Gust Wind Gust 

(degrees) (kmlh) 

348.2 38.74 
341.2 41.41 --
278 41.41 --
271 47.42 

273.8 38.07 
280.8 52.77 
143.2 44.08 
275.2 36.74 
276.6 55.44 

1:\101-00222-1\Assignment\Report\Report 2. Rev O\[rable 2.7 and App G Met Oata.xls]Monthly Summary 

Notes: 13-0ec-05 

1. Rainfall data was recorded from April 5, 2005 to November 16, 2005. All other data was recorded from March 17.2005 to November 16. 2005. 
2. Data recorded by an on-site HOBO meteorological station. 
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N07ES: 
I. Oetailed mopping provided by URSA Major 

Minerals Inc. The remaimng mopping 
was token from electronic OBM mopping. 

2. existIng access roads. froils. and stoked 
claims boundary illustrated on this figure 
were provided by Burt Consulting ServiCe. 
Proposed infrostructure provlded by 
Met-Chern. 

3. Coordinate grid ls shown In t/TM 
(NA£) 8.1) and is in mefres. 

4. lJetol7ed contour interval is 5 metres. 

5. OBM contour interval is 5 metres. 
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1. Mopping token from electronic OEM. 

2. Coordinate grid shown Is UTM (NAO 83). 

3. Contour interval is 5 metres. 

4. URSA Major stoked claims boundary, access and forestry roads provIded by Burl 
Consulting Services. Proposed infrostructure provided by Met-Chern. 

5. Animal habitat information, historic mine sites, and trappers cabln locotlon provided by 
N.A.R. Environmental Consultants Inc. (token from MNR Values Mops). 

6. GroundWater monitoring wells, dn'/Iholes and some lnfrostrocture not shown for clarity. 
Refer to Figure 1.2 for further deto/Ys. 
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Notes: 
1, Data recorded by an on-site HOBO meteorological station from March 17, 2005 to November 16, 2005. 
2_ Daily rainfall is total amount of rain recorded each day. 
3. Daily Potential Evaporation is total amount of potential evaporation estimated each day using Penman's equation. 
4. Hourly Temperature is the average temperature recorded throughout the hour (readings taken every 10 minutes), 
5. Daily Average Temperature is the average of all the hourly temperatures as per Note 3_ 
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1. Hourly wind data recorded on site from March 17,2005 to November 16,2005. 
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