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1.0  INTRODUCTION 

1.1  GENERAL 
The abandoned Roberts Bay Silver Mine is on the list of 97 priority contaminated sites 
funded under the Federal Contaminated Sites Action Plan in 2005-2006.  The mine began 
operation in 1973 and was closed in 1975, although exploration continued throughout the 
1990’s.  The Roberts Bay site includes an exploration camp located on the shores of 
Roberts Lake; and the Mine Camp, Mill and Garage, located 1 km north of the lake.  The 
Ida Bay Silver Deposit is located another 7 km north of the Roberts Bay camp on the 
shores of Melville Sound.  

Hydrocarbon contaminated soils were identified in 2003 during a site investigation.  Waste 
rock piles, metal framework and scattered debris remain at the Roberts Bay and Ida Bay 
sites.  

EBA Engineering Consultants Ltd. (EBA) partnered with Earth Tech Canada to provide 
geophysical investigation services at the Roberts Bay and Ida Bay sites.  The objective was 
to identify and map buried debris areas, and define the limits of any known landfills.  The 
investigation contract was administered by the Public Works & Government Services of 
Canada (PWGSC) on behalf of Indian and Northern Affairs Canada (INAC). 

1.2  SITE VISIT  
The Roberts Bay and Ida Bay Silver Mines are approximately 125 km southwest of 
Cambridge Bay at 68°10’45” latitude and 106°33’29” longitude.  A location map is provided 
in Figure 1.  The geophysical investigation at Roberts Bay was carried out between 
August 17 and August 18, 2005, by Mr. Brad Anshelm of EBA’s Edmonton office.  On 
August 19, Mr. Anshelm assisted the Earth Tech environmental sampling program.  It was 
decided on site by Earth Tech and PWGSC that the geophysical investigation was not 
needed at the Ida Bay site.  The rationale for this was that remediation work was already 
planned for the waste rock at the Ida Bay site.  Therefore, any metallic debris would be 
identified and removed as part of the process. 

All geophysical data collection took place 1 km north of Roberts Lake in the vicinity of the 
mine site.  A total of six data collection areas suspected to contain buried debris were 
investigated: 

• The Ida Bay Access Trail; 

• The Machine Shop Area; 

• The Old Camp; 

• The South Mill Access Road; 

• The Mill Area; and 
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selected for investigation because they covered the majority of 

1.3  
site was visited in August 2003 to collect water, soil and hazardous 

• Waste Rock Pile 1. 

These locations were 
previous mining activities.  These areas contained ferrous surface debris, and were 
suspected to have buried debris as well. 

PREVIOUS WORK 
The Roberts Bay 
material samples from the site. Existing landfills and locations of other buried debris had 
not been assessed prior to the geophysical investigation undertaken by EBA in 2005. 

2.0  
he Roberts Bay site were surveyed using Geometrics G-856 and G-858 

ssion magnetometer was used as a base station to record diurnal 

 as a roving field gradiometer with two 

imately 2.5 to 5 

 corrected GPS was used with the G-858 roving field unit to 

METHODOLOGY 
The six areas at t
magnetometer systems.  

The G-856 proton prece
variations in the background magnetic field strengths for total magnetic field strength 
corrections during the course of the field program.  

The G-858 portable cesium magnetometer was used
vertically orientated sensors separated by 1 meter to measure vertical total magnetic field 
strengths.  The difference between the readings of the two sensors is a measure of the 
magnetic gradient at that location, which is proportional to near surface ferrous objects.  
Locations with high magnetic gradients will correspond to areas with large quantities of 
ferrous debris and therefore potential landfill or debris piles.  The gradient is plotted as 
color contours on a grid system and provides a visual representation of the location and 
distribution of magnetic gradient anomalies.  On the color contour map, a yellow 
background indicates a limited or nil response.  High magnetic gradients are represented by 
either red at approximately +100 NanoTeslas per meter (nT/m), or blue at -100 nT/m.  
There is no significance between a positive or negative anomaly, other than it provides an 
indication of the polarity and therefore direction of the magnetic gradient. 

The gradiometer data set was collected by walking parallel lines approx
meters apart. Areas covered with substantial surface debris were avoided to prevent 
mapping out visible areas of debris, and prevent possible sensor errors due to a high 
magnetic field gradients. 

A real time differentially
provide integrated sub-meter positioning accuracy.  A Trimble AG132 GPS unit was used 
as the main GPS receiver collecting GPS positioning data and transmitting NMEA GPS 
strings to the G-858.  Positions were recorded at one second intervals with the gradiometer 
data.  The GPS data collected by the Trimble AG132 GPS receiver was corrected in real 
time by a CDGPS RTCM correction box that uses satellite relayed correction data from an 
MSAT satellite in geo-synchronous orbit.  The RTCM corrections were calculated using the 
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uracy of the system is less than 1 meter horizontally and 2 meters 

ta has been reported in UTM coordinates using the NAD83 datum.  The 

GPS correction data generated by the Canadian GPS base station grid and location of the 
field roving unit. 

The resulting acc
vertically.  All geophysical survey lines are identified by small black cross-marks on the 
attached figures. 

All positioning da
Roberts Bay site falls within Zone 13 with a central meridian of -105 degrees west. 

3.0  RESULTS  
six locations were investigated at Roberts Bay Site.  The overall plan map 

th the gradient contours, separate top and bottom sensor contours of diurnally 

 be noted that the geophysical survey lines do not always parallel topographic 

3.1  IDA BAY ACCESS TRAIL 
e northern section of the mine site and is the start of the trail to 

d in this area. 

3.2  MACHINE SHOP AREA 
is located south of the Mine vestibule and Machine Shop (Photos 2 

A total of 
showing the relative location of all surveyed sites is shown in Figure 1.  Within each area, 
anomalous lobes are identified where gradiometer readings were significant.  The larger 
lobes are indicative of either larger objects, or several objects situated in the same area.  
Smaller anomalies are the result of individual, compact ferrous surface debris and are not 
labeled.  

Along wi
corrected total magnetic field strength are also plotted.  The total magnetic field strength is 
useful in providing a sense of where the greatest concentration of ferrous debris and 
potentially buried material are situated.  Results for each area are discussed in following sub-
section. 

It should
contour lines. The geophysical survey lines were placed to provide adequate coverage over 
the areas surveyed, but on occasion, would be required to deviate around large debris piles 
or topographic features such as cliffs or lakes. An example of this is seen in Figure 4(a,b,c) 
where a survey line was run over the top of the waste rock pile to avoid walking through a 
debris pile (Lobe I). The placement of all geophysical survey areas has been checked using 
several different methods and are believed to fall within the level of accuracy discussed in 
the previous Section. 

This area is located on th
the Ida Bay Mine site (Photo 1).  The area has the highest surface elevation of all six survey 
areas.  In Figures 3 (a,b,c), Lobe A is located at the storage pad on the southern portion of 
the surveyed area. Lobe A consists of a large iron beam and two fuel drums.  

Smaller surface debris is scattered across the area; buried debris is not suspecte

The Machine Shop area 
and 3).  The surveyed area and geophysical results are presented in Figures 4 (a,b,c).  The 
area is scattered with ferrous surface debris, concentrated near the machine shop on the 
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heast portion of the survey area. A large gradient anomaly is 

is area do not suggest the presence of buried debris; however, 

3.3  OLD CAMP 
mp is located approximately 70 m south of the tailings pond (Photos 4,5,6). 

rface debris near a waste rock berm.  The debris includes a 

o surface debris such as 

 the surface debris is 

northwest corner of the survey.  Large iron support beams are included with some of the 
surface debris.  The surface debris is scattered eastward though the survey area, and 
represented by Lobes C to I.  

Lobe B is located on the sout
noted at this location. It is believed to be due to be a result of surface rock with a high 
magnetic susceptibility and not buried ferrous debris. This is because exposed bedrock was 
noted along these lines at locations where high gradients were noted. If the gradient 
anomaly had been caused by buried ferrous debris, one would expect more variation in the 
gradient readings and changes in polarity of the gradient readings. This reflects the fact that 
the individual ferrous debris items would be randomly oriented with respect to each other. 
Finally, the magnetic base station readings at the time this data was surveyed (see Figure 5) 
show a large spike in the background total field readings. If the magnetic susceptibility of 
the surface rock is high enough this may have contributed to the high magnetic gradients 
measured by inducing additional magnetic field components in the rock adding to the 
vertical gradients measured. 

The geophysical results of th
it is noted that some buried material may be present in small quantities beneath the larger 
concentration of surface debris. 

The Old Ca
This area was used for housing during summer mining operations, and later used as a 
collection point for refuse.  The surface debris covering the Old Camp area consists of 
metal cans, metal frames and beams, two antenna shafts, furniture, and kitchen appliances.  
Over ten fuel drums were counted in the area.  The geophysical survey results are shown in 
Figures 6 (a,b,c) and cover an area southwest of the main surface debris area.  The survey 
detected a low vertical gradient which has been attributed to geological features throughout 
except for areas Lobes J and K. 

Lobe J corresponds to ferrous su
metal bucket, wires, and a steel antenna. If there is buried debris, quantities would be small 
and would be contained below the surface debris within the berm.  

Lobe K is located in a slight surface depression and corresponds t
cans and other ferrous debris.  The high vertical gradient in Figure 6a (greater than 200 
nT/m) and total magnetic field (Figures 6b, 6c) would not account for smaller ferrous 
objects such as cans.  This indicates that there exists the potential of a medium sized buried 
ferrous object, or a shallow rock with high ferromagnetic properties.  

If any buried debris is present, it will be contained to the area where
located. 
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3.4  SOUTH MILL ACCESS ROAD 

The South Mill Access road is located south of the Mill Building (Photo 6).  The area was 
used as an access road moving material to and from the mill.  The overall vertical gradient 
was low, except at Lobe L where a large rock with magnetic properties is located.  The only 
surface debris in this area was a metal spike at the southeast corner of the survey. At the 
north end of the survey, the higher vertical gradient is attributed to a shallow ferromagnetic 
rock. The geophysical results are represented in Figures 7 (a,b,c).  

Buried debris is not suspected in this area. 

3.5  MILL AREA 
The Mill Area surveyed is located west of the Mill building, and north of the Tailings Pond 
(Photos 7, 8).  The geophysical results are presented in Figures 8 (a,b,c).  A vertical gradient 
of between 70-130 nT/m is found throughout the area and is attributed to be the result of 
magnetic rock.  A pile of large ferrous surface debris at the southeast corner is indicated as 
Lobe M.   

All ferrous material detected in the geophysical survey can be seen at the surface.  Buried 
debris is not suspected in this area. 

3.6  WASTE ROCK PILE 1 
The Waste Rock Pile that was surveyed is located west of the Mine adit and vestibule, and 
south of the access road to the Ida Bay site (Photos 9, 10).  The surveyed results are 
presented in Figures 9 (a,b,c).  The presence of magnetic rock results in a mid to high 
gradient throughout the survey area. Lobes N and O are the result of a pipe and fuel drums 
located at the surface.  

Buried debris is not suspected at this location. 

4.0  LIMITATIONS 
Several different factors may affect the accuracy of the interpreted data.  This section 
discusses limitations due to the presence of surface debris, the performance of the 
gradiometer, the presence of ferromagnetic rock, and the performance of the GPS. 

When locating areas of buried debris; all geophysical equipment, including gradiometer 
surveys, are limited by the presence of ferrous debris at the surface.  The gradiometer 
survey cannot discriminate between surface anomalies and buried anomalies.  It is 
recommended that Earth Tech should perform a final correlation between the geophysical 
results and the mapping of surface debris that they have documented.  This will confirm 
that all mapped high gradients can be correlated with known surface debris. 

It is also believed that rock containing ferromagnetic minerals was found throughout the 
surveyed area.  In general, basic igneous rocks have very high magnetic susceptibilities 
compared to sedimentary rocks.  The survey results through most areas (Ida Access, Milling 
Area, South Milling Area, and Waste Rock Pile 1) indicate a medium range vertical gradient 
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of 40-120 nT/m, with anomalous patterns indicative of the presence of magnetic rock. 
Lobe B in the Machine Shop Area and the anomaly at the northern end of the South Mill 
Access Road are noted to have an even higher vertical gradient; however, they are not 
consistent with anomalies seen by buried debris and are therefore attributed to 
ferromagnetic rock.  

The base map of the Roberts Bay site was compiled by AMEC based on survey data 
collected by AMEC, and previous site drawings.  This map has been used by EBA to place 
the contoured geophysical results in UTM coordinates.  The accuracy of the geophysical 
map placements was verified by topography contours, locations of features (e.g. tailings 
pond and buildings), field notes, and the walk path of the geophysical surveyor collecting 
the geophysical data 

5.0  RECOMMENDATIONS AND CONCLUSION 
This report summarizes the geophysical data collected by EBA during the August 2005 
investigation.  It is recommended that the results of the geophysics investigation be 
correlated with the surface inventory data collected by Earth Tech. 

A total of six areas were investigated at the Roberts Bay mine site.  A gradiometer system 
was used with the objective of identifying locations with possible buried debris.  The Old 
Camp Area is identified as a location with possible buried debris (Lobe K).  All other areas 
contain magnetic gradient anomalies that can be explained by either surface debris or 
ferromagnetic rock.  A review of the total magnetic field readings does not suggest any 
locations with large quantities of buried material. 

Geophysical data was not collected at Ida Bay due to an on site decision by Earth Tech and 
the PWGSC. 

It is important to note that the geophysical results simply identify where ferrous (metallic) 
debris are present, and therefore provides a method to prioritize debris areas that need to be 
addressed. 

6.0  CLOSURE 
We trust that this report summarizes the results of the geophysical data collection at 
Roberts Bay and Ida Bay in 2005, and the information provided satisfies your present 
requirements.  Please do not hesitate to contact the undersigned should you have any 
comments or questions regarding this report. 

 
Respectfully submitted, 
EBA Engineering Consultants Ltd. 
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Jessie Arthur, Geoph.I.T 
Junior Geophysicist; Arctic Group 
Direct Line: 780.451.2130 x253 
jarthur@eba.ca 
 
 
 
 
 
 
 
 
 
Neil Parry, BSc.(Hon), MBA 
Senior Geophysical Scientist, Arctic Group 
Direct Line: 780.451.2130.x274 
nparry@eba.ca 
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Photo 1
Ida Access Road - West of survey area facing East.

Photo 2
Machine Shop Area - East of survey area, facing West.
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Photo 3
Machine Shop Area - North-Central corner of survey, facing West.

Photo 4
Old Camp Area - North of survey area, facing South.
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Photo 5
Old Camp Area - Northeast of survey area, facing North.

Photo 6
Old Camp Area - East of survey area, facing Northeast.
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Photo 7
South Mill Access Road - Southwest of survey area, facing North.

Photo 8
Mill Area - South edge of survey area, facing southeast corner.
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Photo 9
Mill Area - Delons at Southeast corner of surveyed area.

Photo 10
Waste Rock Pile 1 - East of rock pile, facing West.
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Photo 11
Waste Rock - West of rock pile, facing East.
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