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1 

2 

Introduction 
At the request of Denison Environmental Services (DES), Mr. Peter Healey of SRK Consulting 
(Canada) Inc. (SRK) completed an inspection of the Vangorda/Grum waste and water management 
facilities at Faro Mine Complex on May 26 to 28, 2010. The Vangorda/Grum mine is located 16 km 
south of the Faro Mine, near Faro, Yukon as shown on Figure 1. The annual inspection of this area 
focuses on the geotechnical performance and stability of the following structures: 

Vangorda Waste Rock Containment Facility including the seepage collection system; 

• Little Creek Dam; 

• Vangorda Creek Diversion; 

• Sludge Pond Embankments at the Water Treatment Plant; 

• Till overburden dump and revegetation trials; 

• Grum Settling Pond; 

• V-15 Seepage Collection System and Moose Pond; 

The Grum Interceptor Ditch; and 

The Sheep Pad Sediment Ponds below the Overburden Stockpile. 

A plan which identifies the above components is shown in Figures 2 and 3. 

This report presents our observations and comments on the performance and stability of the 
structures and provides recommendations for any remedial action, where appropriate. The report 
also provides trigger and maximum values associated with the instrumentation installed within and 
around the Vangorda Waste Rock Dump and within the Little Creek Pond, dam structure. A 
separate memo on trigger levels has been forwarded to DES. A summary of this memo is provided 
within this report. The as-built report prepared by SRK for the five groundwater wells recently 
installed by SRK in the Vangorda Dump should be read in conjunction with this report. 

Vangorda Waste Rock Pile 

2.1 Observations 

2.1.1 Seepage Collection System 

Transverse Drains and Weirs 

PMH/d 

During construction of the original till starter dyke, six transverse drains were installed beneath the 
dyke to allow seepage to drain from the waste dump. These drains discharge into the seepage 
collection channel built during the 1994 upgrading of the channel around the dump. V-Notch weirs 
were installed by mine personnel in four of the drains to monitor the seepage. 

February 2011 
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During this year's inspection, seepage flow was observed at Weir #6 (Photo 1), Weir #5 (Photo 2), 

Weir #3 (Photo 4), Drain #4 (Photo 3) and Weir #2 (Photo 5). The flow in each of these drains 

varied from a trace to about O.SL/min. 

Sediment has built up behind the steel plates (V-notch) at some of the weirs as shown in the photo 1. 

SRK w1derstands that DES Environmental crew cleared out the sediment buildup behind the weirs 

on JlUle 15, 2010. 

Seepage Collection Channel 

As seen in the Photos 6, 7 and 8, seepage is collected in the Vangorda seepage collection channel 

around the Waste dump and discharges into Little Creek Pond. 

Last fall (20i0) DES excavated riprap from the bottom of the Vangorda Waste rock dump seepage 

collection ditch downgradient from Weir #3 over a distance of about 200m (see Photo 8). The 

objective was to improve drainage along the ditch and reduce the ponding that occurs around 

Weir #3. This ditch bas a very flat grade overall (about 0.5%) and drainage is difficult at best. 

While SRK has no problem with the attempt to improve drainage, the material removed from the 

bottom of the channel was placed at too steep a slope for long-tenn stability. 

2.1.2 TIii Starter Dyke and 1994 Trial Till Cover 

In 2006, a previous care and maintenance contractor resloped sections of the till dyke at the western 

end of the waste rock dump. During the 2008 inspection, a small shallow subsidence was observed 

on the sides lope of these resloped areas as shown on Photo 8. In addition to this subsidence, a 

number of wet spots and salt depositions were also noted near the crest of the dyke. In last year's 

report, SRK. commented that a possible cause of the wet areas and the shallow subsidence is an 

elevated water table within the waste rock behind the dyke. The latter may also be a source of the 

salt deposits. However, another source of the deposits is runoff from the uncovered sulphide waste 

above the till dyke. During the 2010 inspection of the shallow subsidence on the till dyke at the 

western end of the dump (Photo 9), although there was evidence of previous seepage, we observed 

that the area was dry and no further subsidence had occurred since our inspection in 2009. 

Photos l O and 11 show the area of the resloped till dyke below the till cover trials. These slopes 

show some signs of erosion but not significant enough to warrant any immediate remedial action. 

There were no signs of major instability. DES continues to monitor the upper reaches of the ditch 

for infill by sediment caused by erosion of the cover. 

2.1.3 Instrumentation 

PMH/ol 

Water levels in the standpipe piezometers (P94 series see photos 12 to 14) located in the till dyke 

around the Vangorda Waste Rock Du.mp have nonnally been recorded twice a year since they were 

installed in 1994. A summary of the water level readings taken to date (Feb 2011) in the 94 series 

piezometers and wells and the recently installed wells (DH, or "PW-10-x"series) are presented in 

2010GooUn,poo1Jon,.RoP<>ll,.1CDOD9.DDJ.J'MH_2011D22GJNL February 2011 
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Table 1. The location of all the piezometers and wells are shown on Figure 4. Figures 5 to 9 present 

sections through the waste rock dump that are aligned at close as possible with the 94 series 

piezometers, the 94 series groundwater wells, 2001 series wells and the 2010 groundwater wells. 

These sections also show the collar and base elevations of all the piezometers and wells. In an 

attempt to provide a reasonable correlation between the four systems, the maximmn recorded water 

levels (mostly 2008) in the 94 Series piezometers and wells, the 200 l series and the water levels 

recorded in the 2010 wells have been plotted on each section and an inferred overall groundwater 

table was generated. 

SRK's interpretation of these results indicate that while there appears to be a perched water table in 

the till dyke, the water table within the waste dump, based on the 2010 drill hole data, appears to be 

at or slightly below the original ground and does not present an immediate stability problem. 

2.1.4 Trigger Water levels and Monitoring Schedule 

Trigger levels were detenn.ined for each of the above referenced monitoring stations based on the 

results ofa stability analysis on the till dyke completed recently by SRK (SRK Memo Jan 2011 ). 

The triggers represent the water level above which the factors of safety for seismic events are less 

than then 1.1. The trigger levels and actions that should be followed in event that trigger levels are 

reached are listed in Table 2. 

2.1.5 Vangorda Waste Rock Dump 

Old tension cracks are still evident in places along the crest at the northeast end of the dump. 

However there have been no chB11ges to these cracks for several years. 

2.2 Recommendations 

2.2. 1 Transverse Drains 

The outlet of these drains should be inspected monthly for any signs of damage or deterioration of 

the steel v-notch weirs. The inspection should include recording of any flow or seepage rates. 

2.2.2 Seepage Collection Channel 

PMHl<I 

In the upper reaches of the seepage collection channel at the location of the till cover, DES should 

continue to monitor any sediment build-up B11d periodically remove the sediment that accumulates in 

the channel. DES should also regrade the riprap section of the channel to a more stable 

configuration. 

2010Goollnopoalof\_Rol)Ofl,.1CD009.00J.J'MV0110225.fNL February 2011 
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2.2.3 Till Starter Dyke and 1994 Trlal TIii Cover 

DES should inspect the resloped areas of the Till Starter dyke for any signs of instabiJity or the 

development of significant erosion gullies. DES should also identify any wet or soft areas on the 

slopes. These inspections should be carried out on a monthly basis and any unusual observations 

should be forwarded to SRK. 

2.2.4 Instrumentation 

PMM/ol 

While water levels in the 94 series wells and piezometers have historically been recorded twice a 

year, there has been no consistency in timing of the recording sessions. This is primarily a function 

of fact that there are different field programs that make use of this data and the data is collected by 

multiple groups. In the future, SRK recommends that aU three systems be monitored in accordance 

with the schedule provided in Table 2. Following water level collection, water levels should be 

evaluated against the respective expected range and trigger levels and if needed the actions 

recommended in the Table 2 should be followed. 

Readings from Piezometer P94-4A have not been documented since July 2001 because of 

irregularities in the readings due to a blockage in the pipe. SRK. had recommended in a previous 

report that if a drill rig was in the area for other reasons then the piezometer should be reinstalled. 

Given the current focus to better understand the water level fluctuations within the waste rock dump, 

SRK reiterates this recommendation. 

However, if future monitoring indicates a rising trend of the water table and trigger levels are 

exceeded, pumping of the recently installed wells (DH series) will be implemented to control the 

water level. 

The groundwater well GW-94-05 was last read on October 2000. During the 2010 site visit, SRK 
attempted to locate this well but was unsuccessful. Given the proximity of GW-94-03, SRK is not 

recommending a replacement to the GW-94-05 well. 

SRK is recommending that DES consider the installation of leveloggers in each of the eight 94 series 

piezometers and the remaining four 94 series groundwater wells. SRK. has already installed 

leveloggers in three of the new 20 IO series wells in the dump and recommends that leveloggers are 

installed in the remaining two wells. SRK is of the opinion that to properly understand the behaviour 

of the water table in the waste rock dump, it will be necessary to monitor the seasonal variation of 

the water table more accurately. The continuous record provided by the leveloggers would provide 

this data. 

SRK also recommends the installation of five sha.llow piezometers located at the toe of the till dyke 

around the Vangorda waste rock dump. The piezometers would be located at the approximate area 

of the five sections shown on Figure 4. 

February 2011 
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2.2.5 Rock PIie 

DES should continue to inspect, monthly, the surface of the Vangorda rock fill for any signs of 

widening of the old tension cracks. 

3 Little Creek Dam 

3.1 Observations 

3.2 

!'MH/¢1 

Water level in the pond (Photo 15) during our inspection on May 26, 2010 was recorded at about 

1109m. No cracks or major settlement of the dam were observed and no seepage was observed 

along the downstream toe. Erosion rills are evident on both the upstream and downstream slopes of 

the dam (Photos 15 and 16). 

The upstream and downstream faces of the dam show no evidence of surficial movement, bulging or 

instability. 

In 1994, six pneumatic piezometers and three thermistors were instal.led along the crest of the Little 

Creek dam. The six piezometers are located at three separate locations; two piezometers, one deep 

and one shallow, at each location. The levels are normally taken twice a year in May and August. 

However, in 2007 a number of abnormal fluctuations were noted in two of the piezometers (LCD2 

and LCD 3). As a consequence, SRK requested that readings in all three piezometers be taken twice 

a week over the period April to September. In review of data collected, SRI< found that the levels 

responded as expected with no unusual behaviour noted. In subsequent years, including 20 I 0, there 

have been no further unusual readings noted. 

The 900mm CMP emergency spillway (Photo l 7) was inspected and is in good condition. 

Trigger Water levels and Monitoring Schedule 

As for Vangorda dump, trigger levels have been developed for the instnunentation at the Little Creek 

Dam and are presented in Table 3. The water level triggers are based on SRK.'s estimate of a critical 

phreatic surface that would impact the factors of safety of the slope stability of the Little Creek Dam. 

The performance of the piezometers and thermistors should be monitored and evaluated against the 

expected ranges and trigger levels. Actions in the event of any trigger exceedences are shown in 

Table 3. 

SRK. recommends that all the instnunents in the dam be monitored in accordance to the schedule 

provided in Table 3. 

The trigger levels for temperature variations in the dam are also shown on Table 3 and are based on 

SRK.'s experience. 

2010Gool!nopo<IJon....RoP<><l..1C:0009.003YMM__2011022UNL February 2011 
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3.3 

4 

4.1 

PMWCil 

Recommendations 

DES should continue to regularly monitor the crest of the dam for any cracks, settlement or surficial 

movement of the slope. 

Monitoring frequency of the piezometers and the thermistors should be conducted in accordance 

with the schedule provided in Table 3. 

DES should also continue to remove any build-up of debris at the inlet end of the culvert spillway. 

If the Little Creek pond is to become a long-term structure to collect seepage from the Vangorda 

Dmnp or to fi.mction as a polishing pond for the new treatment plant, the spillway would need to be 

modified to accommodate a larger flood event and should possibly be relocated to the north end of 

the dam in an open channel. 

Vangorda Creek Diversion 

Observations 

In accordance with a recommendation from SRK, an emergency overflow spillway (2xlm diameter 

CSP's) was installed at the headworks of the diversion in August 2005 (Photo 18). DES continues to 

maintain the trash rack at the headworks and the 2.4m diameter flume (Photos 19) to facilitate safe 

passage of flow in Vangorda Creek. Boulders that fall into the flume are periodically removed. 

There are no signs of instability or settlement of the embankment at the head works of the diversion. 

However, the cross braces that support the flume continue to deteriorate and water continues to 

escape through openings in the flume joints. 

DES continues to pump water from a small seepage collection pond in the old Vangorda Creek ditch 

back into the flume. This is part of an overall plan to reduce flow of clean water into the Vangorda 

Pit. 

The 2m diameter CMP culvert in the plunge pool shows signs of wear and tear around the entrance 

to the pipe. A trash rack has been installed at the entrance. SRK did notice that a log was wedged 

across the trash rack at the entrance to the 2000mm diameter culvert that feeds the drop box structure 

(Photo 21). However SRK understands that DES has removed most of the debris from the trashrack 

in the summer of 2010. 

The exit culvert and the drop box structure remain intact and functioning satisfactorily. 

There is an area halfway along the flume that in the past has been unstable due to heavy seepage 

(Photo 20). Since the remedial work to control this seepage several years ago, no further instability 

has occurred. 

201oGootlnopo<Uoo.Jl•llOlt.1C0009.003.J'MH.)011022S_IINL February 2011 
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4.2 Recommendations 

DES should continue to monitor the sideslopes above the flume for sloughing and areas of instability 

and should top-up riprap along the flume where the material has settled below the rim of the culvert 

sections. Any debris or rock that accumulates in the flume, at the entrance to the 2m CMP or at the 

headwork's trashrnck should be removed. SRK. should be notified of any excessive seepage from the 

flume and increase of discharge into the pit. If any damage to the cross braces and if the stmctural 

integrity of any of the flmne sections is compromised by ice formation or slides, DES should replace 

the impacted sections. 

SRK. recommends that weekly inspections be made of the trash-racks to record any offending debris. 

5 Sludge Pond Embankment-Vangorda Water 
Treatment Plant 

5.1 Observations 

At the time of our inspection, the sludge pond was almost empty (Photo 22). SRK. inspected the 

downstream slopes and crests of the four embankments that make up the sludge pond. Neither 

subsidence of the slopes, nor settlement of the crest and no tension cracks were observed. 

SRK. was asked to comment on the location of a proposed overflow spillway at the WTP sludge 

pond. We believe the best location would be on the uphill north leg of the pond just east of the barge 

shown in photo 23. To provide access to the existing discharge pipeline, we suggest building an 

open channel with flatter sideslopes (like a ford) so that a pick up could still get across. This 

location has the added advantage of an existing outflow challllel for the discharge and has less risk of 

impacting the slope. 

5.2 Recommendations 
• Ensure that the pond level does not exceed 2m. below crest; and 

• Continue to monitor on a monthly basis, the crest and sideslopes for cracking or any signs of 

sloughing. 

6 Grum Settling Pond 

6.1 Observations 

SRK. inspected the riprapped open channel spillway (Photo 24 and 25), which conveys flow from the 

Grum settling pond to the Grum Interceptor Ditch (GID). The spillway is functioning normally. 

There was no sign or any instability or cracking in the surrounding dyke. No seepage was observed 

along the toe of the dyke. 

February 2011 



fl 

I 
I 
f 

[ 

L 
L 

SRK Consulting 
201 O Annual Inspection Waste and Water Management Facilities - Vangorda/GNm, Faro Mine Complex Page8 

6.2 

7 

7.1 

Recommendations 

The crest of the embankment around the pond should be monitored monthly for cracks and any 

seepage into and out of the pond. 

Grum Interceptor Ditch and Sheep Pad 
Settling Pond 

Observations 

In the upper reaches of the Gill, the ditch slopes remain stable and the vegetation continues to 

provide effective erosion control of the ditch sideslopes. However, debris and the odd boulder are 

beginning to partly block culvert outlets and entrances along the route. 

SRK inspected the Sheep Pad Pond dyke (Photo 26) and found no sign of slope instability, 

settlement or cracking. 

7.2 Recommendations 

8 

8.1 

PMH/cl 

• Monitor monthly the crest of the settling pond dykes for any cracks; 

• Monitor monthly the toe of the dykes for any seeps; and 

• Clear any debris that accumulates at either end of the Gill culverts and the settling pond 

spillway. 

Grum Dump and V-15 Seepage Collection 
Ditch 

Observations 

In 2006, increasing concentrations of zinc were observed at the outlet of the Vl5 sedimentation pond 

(Photo 27) upstream of Tributary A. In response to this finding, a Bento mat lined diversion ditch 

(Photo 28) was constructed in August, 2007 to divert outflow from this pond to a naturally formed 

Kettle called Moose Pond. In previous years a subsidence on an upstream section of the ditch had 

occurred and blocked off the ditch. Last fall, DES removed the debris and reconstructed that section 

of the bank by placing additional riprap over the area in question. SRK inspected the ditch during 

the 2010 site visit and no further subsidence was noted. However the area was showing signs of 

ongoing seepage and it is likely that further subsidence could occur in the future. SRK. also 

understands that during the winter, this ditch glaciates both upstream and downstream of the culvert 

crossing just below the V notch weir. 

February 2011 
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SRK also noted that debris bad built up in front of the culvert just below the V notch weir in the 

Main Stem of Grnm Creek (Photo 29). This blockage likely exacerbates the glaciation. SRK 

understands that DES has removed the debris. 

Further downstream of the culvert, DES bad excavated a ditch across the roadway to redirect the 

flow into the Moose Pond. Previously this flow had been conveyed across the roadway in two small 

pipes. Continual freezing of these pipes was problematic which prompted the need to build an open 

channel. However, the ditch was hastily constructed and was unstable and had sideslopes that would 

gradually collapse (Photo 30). However, since SRK's visit, DES has deepened and increased the 

grade of the ditch and resloped the sideslopes to 2:l(H:V). 

The siphon pipeline that was installed to convey excess water from Moose Pond to Tributary A has 

been damaged in a nwnber of places (Photo 31 and 32). However SRK understands that a pipeline 

and electrical infrastructure has been installed at the V-15 sump to facilitate pumping from the pond 

to the Vangorda Pit. The response to activate the system is a few days and this system could be used 

to reduce the risk of overflow from Moose Pond. This would reduce the immediate requirement to 

repair the damaged siphon pipeline. 

8.2 Recommendations 

9 

9.1 

PMWol 

DES should continue to monitor any sediment build-up in the Vl5 diversion ditch and clean it out 

when necessary. DES should also consider the placement of addition riprap in the one area that is 

susceptible to subsidence. 

Although DES has flattened the slopes of the ditch to Moose Pond, riprap should be placed on the 

slopes to protect against erosion. 

The culve1t should be inspected monthly to ensure there are no blockages or restrictions to the flow. 

Surface Runoff Diversion ditch above 
Vangorda Pit 

Observation 

SRK conducted an inspection of the surface rnnoff diversion ditch located uphill of the Vangorda 

Pit. Generally this ditch has performed well. However there are a number of areas along the ditch 

primarily in the overburden till where there have been a munber of subsidences, which over time 

may restrict the flow in the ditch (see Photo 33). 

201oooo11111~01Jon_Rop,;<UCOOQg,QOO_rMHJl0110225Jl'IL February 2011 
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9.2 Recommendations 

SRK recommends that DES inspect this ditch on a monthly basis during the summer months looking 

for signs of subsidence similar to the one in photo 33. These occurrences should be noted and if 

found to restricting flow, should be excavated out. 

PMH/cl February 2011 
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PMH/d 

Thjs report, "2010 Annual Inspection Waste and Water Management Facilities -

Vangorda/Grum, Faro Mine Complex, Yukon", has been prepared by SRK. Consulting (Canada) 

Inc. 

Prepared by 

Peter M Healey 
Principal 

February 2011 
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Table 1: Vangorda Rock Dump Groundwater Wells and Piezometers - Static Water Levels and Piezometers Elevations 

n Measurnd Sta~c Wal,c LIYel (metera) underlined re~dings (begin in 1998) indicalo that no water was ldentffied (hole was dry or rroio~)­
readlngs post Sep/98 given a$ met~$ below loP of plastic plezometer pipe. 
r!!i!dir,gs prior to Nov/98 could be metres below to top of plezo. pipe or $!CCI e.,sing, 

r 
Date V34 V35 V36 V37 V38 V3e· V40 V41 V42 V43 V44 V45 V4(1 V47 

GW-94-01 GW-94-02 GW-94.03 Gw:94.04 GW·94·05' P·94-01A P-94-018 P-94-02A P-94-028 P-94.02C P·94·03A P·94-03B P-94-04A P-94-04B P2001.02A P2001-02e P2001-03 
3-May.94 8.28 14.33 11.28 14.33 11.56 12.37 6.06 '""""fo.57 6.12 13.08 14.10 9.80 12.17 8.99 

21.Jun-94 7.45 13.(15 9.16 9.65 NR NR NR NR NR NR NR NR NR 
3o-Jun•95 7.79 5.62 8.02 8.11 9.02 13.91 9.80 11.35 8.99 
13,Juf.95 7.60 Ci.59 NR NR NR NR NR NR NR 

i 
30-Jul-95 7.88 5.48 7.99 (1.12 8.81 13.68 9.80 11.83 6.99 

26•Aua •95 6.89 8.47 9.05 NR NR NR NR NR NR NR NR NR 
31-Aug,95 7.36 7.93 4.85 7.97 6.06 8.66 13.62 NR 12.60 NR 
17-0ct-95 7.14 6.26 9.37 7.90 4.23 6.70 5.76 8.54 13.41 NR 11.88 NR 
20-Nov•95 7.10 8.18 9.19 NR NR NR NR NR NR NR NR NR 
13,Msr,96 7.44 9.23 9.39 NR NR NR NR NR NR NR NR NR 
28-May-96 7.50 9.34 10.00 10.25 8.34 5.38 9,94 6.12 9.37 14.12 NR 12.77 NR 
24oSeo•96 7.50 7.43 7.95 9.17 10.40 5.30 8.30 8.12 8.86 13.68 9.88 12.80 8.99 
13-May.97 6.84 9.42 9.96 9.53 9.17 5.67 7.74 6.40 9.51 12.78 8.96 12.78 9.62 

11.Jul-97 9.80 5.90 7.9;! 6.12 8.97 14.10 9.80 9.97 9.00 

r 
11•Auo•97 6.75 8.38 8.41 6.81 1.99 9.59 5.25 8.10 6.25 6.11 12.84 9.96 12.62 9.21 
14•0Cl•97 6.76 8.58 9.15 8.99 9.61 4.96 7.99 6.23 8.94 12.96 9.86 12.73 9.21 

23-0ec-97 6.70 9.05 9.53 9.13 9.25 4.76 7.66 6.07 8.95 12.70 9.81 12.00 9.02 
31•Mav-98 6.72 8.60 9.73 9.59 1.86 9.52 JL, 8.05 6.24 9.:W 1:l.117 9.95 12.77 920 

25•JUl•96 10:20 fi.22 8.04 1: ?n 9.11 12.58 9.92 12.79 Q 1A 

15-Sep-98 B,67 6.65 9.52 9.10 2.40 10.02 5.22 7.96 6.2U 9.22 12.5-'I 9.92 12.63 9.19 
16•Nov•98 10.32 .w._ 7.93 6.11 9.06 12_4·5 9·79 12-70 8.99 
31-CJi,c,96 6.70 9.06 9.91 9.23 NR NR NR NR NR NR NR NR NR 
18.JUl)-99 6.66 9.24 10.24 10.18 9.96 5.09 6.35 a :11 9.48 12.'18 9.77 12.70 8.99 
12•0ct•99 6.61 7.58 8.81 6.79 10,01 5.10 8.16 5.73 6.62 1:l.49 'l'/M 12.71 8.97 

31-M~y.QO 6.75 8.68 8 .26 9.33 1.84 10.20 5.10 7.85 5.93 8.97 12.48 9.78 12.66 8.88 
5-Sep-00 8.66 NR NR NR NR NR NR NR NR 

.. 
NR 

9•0ct•OO 4.98 3.98 6:9o 6.35 0.93 NR NR NR NR NR NR NR NR NR 
9.Jul,01 10,42 4.84 8.86 7.72 5.46 12.84 9.78 10.84 8.88 

11.Jun-02 4.72 U6 30.00 
4•Seo-02 10.75 5.30 7.99 8.02 9.33 13.53 2.2§ NR 8.91 

27,May-OJ 10.57 5.06 7.82 5.87 9.20 1<i.oli 9.78 NR 8.93 
5-Jun-03 4.66 4.65 
9-Seo-03 10.65 5.04 7.84 5.87 9.15 la.1111 11.711 NR 8.93 
8•M!Y•04 10.61 5.26 8.03 5.94 9.21 14.08 9.78 NR 8.98 
8-Jun-O<I 4.64 •1.62 
8•Seo-04 10.72 5.20 7.79 5.77 9.44 14.08 9.711 NR 8.99 

22•S0P-04 4.78 5.05 
3-May-05 5.10 

19-Mav-05 10.27 5.08 7.48 5.82 6.88 12.Bb 11.711 NR 8.99 
8•8eP-05 4.76 
9-SeD-05 10.37 4.66 7.44 5.45 8.91 13.28 9.78 NR AQQ 

16-Mav-06 10.70 5.39 8.09 8.11 9:35 14.UII 11.78 NR NR 
7.Jun•OO 4.74 4.83 

11-Sep-06 11.04 fi.&4 7.99 5.84 9.17 13 8.9 9.78 NR NR 
19-Seo-06 4.87 4.96 
10•Mi1Y•07 10.62 5.89 7.95 6.12 9.57 14.07 977 NR A 00 
29-Msy-07 6.52 9.16 9.989 5.11 ~.14 38.36 

3.Jun-07 9.275 
27•AuQ•07 10.94 6.04 8.21 6.12 8.88 14.04 978 NR AM 
11-0ct,07 6.21 6.2 9.06 8.82 4 Q.d d !l(l 

4.Jun-08 6.037 7.44 7,802 8.754 3.52 :I.!>~ 30.50 
18•Sop.Q8 5.079 5.1 8,352 8,303 6.86 4.41 7.32 5.01 8.60 12.47 9 .87. NR AAa 3.78 3.78 
30-May.09 7.606 8.152 -

31-Mev-09 5.717 8.77 
12·Sop-09 5.536 7.521 9 8.658 4.33 4.46 3717. 
3-Feb-10 10,31 5.11 7.62 5.94 NR 10.87 9.78 NR A A<I 

15-Mav-10 6.508 9.3 6.767 9.335 10.679 5.565 7.839 6.082 8.517 11 .H:17 9 .776 3.108 8.68(1 
12.Jun-10 4.590 4,340 37.000 
27.Jun.10 11.069 5.719 7.931 t5.1z:, 8.863 13.575 9.776 3.890 8.890 
13-Jul-10 11.706 5.832 8.145 6.117 5.707 13.635 9 .,nu 3.130 8.699 
4-Aug•10 11 ,703 5.848 _ll?L. 6.1 23 8.732 13.684 9.788 3.133 8.898 
3-Sep.10 5.902 5.275 9A04 11.736 5.813 8.189 6.181 9.023 13.666 9.778 3.129 8.889 

15-Seo-10 4.567 4.866 37.810 
20•Sep.10 
14•0Cl•1Q 11.478 5.854 8.045 6.113 8.574 13.723 9.827 3.130 8.990 
18-0ct-10 
3•Nov-10 11.446 5.856 8.263 6.115 6.71l4 13.776 9.779 3.114 8.895 

15•NOV•10 6.901 
2~.Jal)-1 1 11.294 5.882 13.i48 8.117 9.743 14.005 9.785 3.124 6.1397 
26.Jan-11 
3,Feb,11 5.997 8.974 9.766 9.0S6 4.832 4.832 37.935 

NR Nol rceot'dad 

L 
· : depth to bottom ol hole GW-94.05 (VJ6) ehce~Cld i'IS 14.7m on Sep 1S/98. Date corrected 

Noto; Sept. 3, 2010 V37 water level (bloc) ol 5.815n1 ;11 V37 w,,~ romovod from dataset as was likely erroneous, based on water level Dl!S qll;olily control chock completed Nov 15, 2010; 

L 
L S<\FAR0\1107 _ 1CD009.003_20l0 Gool_lnsp\Aoport\Roporl\Tabl .. 11C0009.003 V•ngo«IJI w .. 1. Rock Poli,; Ditti! lo 03Fob20l1_PMH_2D110209 

DH1 
P09-LCD-1 POg.LCD•2 P09•LCD-3 P09-LCD-<I P-09-LCD·6 P09-LCD-7 PW-10-01 

I 
'. 

3.823 3.739 5.710 

3.978 7.257 s .10i 

23.4 

23,765 
4.078 4.431 1.877 5.765 fi.8013 4.754 

DH2 DH3 
PW,10•02 PW•10·03 

14.61 14,5 

14.732 14.2S2 

bf-iii 
PW·10-04 

~?lit! 
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OHS 
PW-10-05 

42.535 

42.518 
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r. 
Table 1: Vangorda Rock Dump Groundwater Wells and Piezometers - Static Water Levels and Piezometers Elevations 
T Ob of Pinn I fau~lfn= Im ,an 

V34 VJS ·1 VJB I V37 I V38 I V39 I V40 I V41_ I V42 I V43 I V44 I V45 I V46 I V47 I I I 
GW•94-01 GW•94-021 GW-94-031 GW-94-041 GW, 94-051 P,94•01AI P•94-01 BI P-94-02AI P-94--02BI P-94-0ZCI P~84•03AI P•94•03BI P-94-04AI P-94--04BI P2001-~IP2001-02lll P2001--03 
1117.445 1117.405 I 1118.431 I 1116.165 I 1101.673 I 1136.555 1 1196.493 I 1138.41 I 1138.3321 1129.84 I 1134.373 I 11.34.459 I 1134.6091 1134.:327 I 1122.78 I 11;z:1.n I 1120 

r Pietome1rin Elt,v;,1ion Im, 11 

Dato V34 V35 V36 V37 V:38 V39 V40 V41 V42 V43 V44 V45 V46 V47 
GW•94-01 GW·94-02 GW-94-03 GW-94-04 GW-94-05 P,94,01A P-94-01B P·94-02A P-94-02B P-94-02C P,94,03A P·94-03B P·94-04A P-94--04B P2001,-02A P2001-02E P2001-03 

3-Ma~-94 1109.165 1103.076 1107.161 1101.835 1090.113 1124.185 1130.443 1127.840 1132.212 1116.760 1120.273 1124.659 1122.439 1126.337 
21..Jun•94 1109.995 1108.75S 1109.281 1106.515 
30-Jun-95 1128.765 11:30.873 1130.390 1132.222 1120.820 1120.463 1124.859 1123.259 1125.337 
13-Jut-95 1128.755 1130.903 
30.Ju1·95 1128.695 1131.013 1130.420 1132.212 1121.030 1120.893 1124.659 1122.779 1125.337 

26-AIJA•95 1110.555 1108.935 1107.115 
31-Aua-95 1110.085 1128.625 1131.643 1130.440 1132.272 1121.180 1120.753 1122.009 
17•0cl·95 1110.305 1109.145 1108.786 1128.655 1132.263 1129.710 1132.572 1121.300 1120.963 1122.729 

20,NOV•95 1110.345 1109.225 1106.975 . 
13-Mar-96 1110.005 1108.Hij 1106.775 
28-Ma~-96 1109.945 1108.0GS 1108.431 1105.815 1128.215 1131.113 1128.470 1132.212 1120.470 1120.253 1121.839 
24,SeP.98 1109.945 1109.975 1110.481 1106.995 1128.1ij5 1131.193 1130.110 1132.212 1121.180 1120.893 1124.679 1121.809 1125.337 
13-Ma~-97 1110.605 1107.990 1108.478 1106.635 1127.385 1130.823 1130.670 1131 .932 1120.330 1121.S93 1124.499 1121.1329 1124.707 

11..Jul•97 1126.755 1130.593 1130.490 1132.212 1120.870 1120.273 1124.659 1124.639 1125.327 
11"AUA•97 1110.695 1109.025 1110.021 1107.355 1099.683 1126.985 1131.243 1130.310 1132.082 1121.070 1121 ,5a3 11 24.499 1121.989 1125.117 
14-0ct-97 1110.685 1106.825 1109.281 1107.175 1127.045 1131.533 1130.420 1132.102 1120.900 1121.413 1124.499 1121.1;178 1126.117 
23·Doc•97 1110.745 1108.355 1108.901 1107.035 1127.305 1131.733 1130.730 1132.262 1120.890 1121.673 1124.649 1121.949 1125,307 
31,M8V•98 1110.726 1108.805 1108.701 1106.57$ 1099.813 1127.036 1130.360 1120.640 1124.609 1121.839 1125.127 

2S-Jul-98 1126.355 1130.370 1120.730 1121.819 
16•$op•98 1110.775 1108.555 1108.911 1107.065 1099.273 1126.535 1130.430 1120.820 1121.779 
1S.NQV•98 1126.235 1130.480 1120.780 
31-Dec-98 1110.745 1108.345 1108.621 1106.935 
18..Jun•99 1110.565 1108.165 1108.191 1105.985 1126.595 1130.060 11 20.380 
12-01;1.99 1110.835 1109.825 1109.621 1107.375 1126.545 1130.250 1121.020 

31-Mav-OO 1111.695 1108.725 1110.171 1106.835 1099.833 1126.355 1130.560 1132.402 1120.870 1121,949 1125.447 
5·Sop-00 1110.785 
9-0ct,OO 1112.485 1113.445 1111.531 1107.815 1100.743 
9-Jul-01 1126.135 1131.853 1129.550 1130.612 1124.380 1121.533 1124.679 11:;?3.789 1125.447 

11.Jun-02 1118.080 1118.0,0 1090.000 
4,Se!Ml2 1125.805 1131.193 1130.420 1132.312 1120.515 1120.848 1124.879 1125.417 

27-Ma}'-03 1125.985 1131.433 1130.590 1132.462 1120.640 1120.298 1124.679 1125.397 
5.Jun-03 1118.120 1118.120 
9.sep.03 1125.910 1131.453 1130.570 1132.462 1120.690 1120.613 1124.879 1125.397 
8-Ma>:,--04 1125.945 1131.233 1130.360 1132.397 1120.635 1120.298 1124.879 1126.352 
8.Jun-04 1118.140 1118.150 
8-Sep.04 1125.835 11:31.293 1130.620 1132.562 1120.400 1120.283 1124.879 1125.337 

22-Sen..l'li! 1118.000 1117.720 
3·Mav·05 1117.880 

19-May.05 1126.,!90 11:31.412 1130.930 1132.712 1120.959 1121 ,ij28 1124.879 1125.337 
8-SeD-DS 1118.020 
9•Soir05 1126.185 1131.609 1130.970 1132.867 1120.930 1121.098 1124.679 1125.337 

1S.MaV-06 1125.865 1131.103 1130.320 1132.222 1120.490 1120.293 11 24.879 
7.Jun-06 1118.040 1117.940 

11•Soir06 1125.515 11 30.953 1130.420 1132.492 1120-670 1120.483 1124.679 
19-sep,06 1117.910 1117.810 
10-Mav-07 1125.940 1130.603 1130.465 1132.212 1120.270 1120.303 1124.689 1126.337 
29•Mav·07 1110.925 1108.245 1108.442 1117.870 1117.630 1081.640 

3-Jun.07 1106.890 
27-Aug-07 1125.615 1130.458 1130,200 1132.212 1120.960 1120.333 1124.679 1126.337 
11•Qijl•07 1111.235 1111 .205 1107.345 1117.840 1117.785 
4-Jun.()8 1111,408 1109.965 1110.629 1107.411 1119.262 1119.226 1089.500 

18-SeD-DB 1112.366 1112.305 1110.079 1107.862 1129.700 1132.088 1131,095 1133.322 ~ 1121.908 1124.639 1125.442 1118.998 1118.986 
30·Mav-09 1109.799 1110.279 
31-May,09 1111.728 1107.395 
12-Sep-Q9 1111.909 1109.884 1109.431 1107.507 1118.454 1118.310 1082.1379 

3-Feb-10 1126.241 1131.383 1130.793 1132.:392 1123.503 1124.679 11:;!5.442 
16•MOV•10 1125.876 1130.928 1130.571 1132.250 1121.323 1122,736 1124.683 1125.441 
12-Jun-10 1118.190 1118.430 1083.000 
27.Jun-10 1125.486 1130.774 1130.479 1132.207 1120.977 1120.798 1124.683 11:;?5.437 
1a.Ju1-10 1124.849 1130.661 1130.265 1132,215 1124.133 1120,738 1124.679 1125.428 
4-Auo-10 1124.852 1130.646 1130.238 1132.209 1121.10B 1120.689 1124,871 1125.429 
3-Seo-10 1111.543 1112.130 1109.027 1124.817 1130.680 1130.221 1132.15·1 1120.817 1120.707 1124.681 1125.438 

16•SCP•10 1118.213 1117,904 1082.190 
20-Seo-10 
14-0ct-10 1125.077 1130.639 1130.386 1132.219 1121.266 1120.650 1124.632 1125;:337 

l 
16·0cl·10 
S.Nov-10 1125.109 1130:537 1130.147 1132.217 1121.078 1120.597 11 24.680 11 25.432 

15-Nov-10 1107.264 
24.Jgn•11 1125.261 1130.611 1130.162 1132.215 1120.09i 1120.368 1124.674 1125.430 
28-Jan.1 1 

l 
3-Feb-11 1111.448 1108.431 1108.685 1107.109 1117.948 11 17.938 1082.065 

l 
L S:IFAR0\1107 _ 1Ct>OO\l,003_2010 Gi1<>Lfn119\Ropofl\Aoport\Tob100\1CD009.003 Vongo«I.> w .. 1, RQcl( Ptllo D@\!I k> 03f6b2011_PMtU0110209 

I I I I I I 
I P09-LCD,1 I P-o9•LCD•2 I P09-LCD-3 I P09-LCb-4 I P09-LCD-6 I P09-LCD-7 
I 1097.53 I 1097.69 I 1093.71 I 1093.68 I 1096.21 I 1101.68 

P09-Lco;1 P·09•LC0 ·2 P09-LCD-3 P09-LCD-4 P09•LCD-6 P09-LCD-7 

. 

1093.707 1089.941 1090.600 

1093.552 1086.423 1090.418 

1093.452 1093.269 1091.833 1087.915 1090.402 1096.926 
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I DH1 I DH2 I DH3 I DH4 I OHS I 
I PW,10•011 PW•10•021 PW-10-031 PW-10-041 PW,10-051 
I 1149.08 I '1139.30 I 1137.72 I 1141 .69 I 1180.39 I 

DH1 DH2 DH3 
·pw.10-01 PW•10-02 PW-10--03 

1125.68 1124.79 1123.22 

1125.30 1124.57 1123.47 

DH4 
PW-10-04 

1132.42 

DH5 
PW-10-05 

1137.86 

1137.87 .. 
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Table 2: Vangorda Waste Rock. Dump - Water Level Trigger Elevations and Monitoring Schedute 

Max Observed 
Date of Max 

Instrument Trigger Le.vels Maximum levels 
Levels 

Observed Freq.uency Comments 

fevej5 

fm.imsll (mamsE} (mamsll (mrn/wl 

P94·01A 1131 1132 112:9.70 Sep-08 5F(M,S)-

P94·018 1133 1134 1132.26 Oct.~ SF(M,S)• 

P94-02A 1133 1135 1131.lO Sep-OB SF(M,S)• 

P94-02B 1134 1135 1133.32 Sep-OB S.F(M,s)• 

P94-02.C 1125 1126 1124.38 rui.-01 SF(M,S)• Damaged {no plans to replace) 

P94-03A 112.6 1128 1123.50 Feb-10 SF(M,S)• 

P94-038 1126 1128 1124 .. 69 Sep-OB SF(M,s)• 

P94-04A NA NA 1124.64 Jut-97 SF(M,S)• cfam.ged (to be replaced) 

P94-048 1126 1135 1125.45 May-00 SF(M..S]• 

PZ001-02A 1123 1124 1119.26 Jun-OS SF(M.SJ 

P2001-01B 1123 1124 1119.23 Jun-OS SF{M.S] 

P2001-03 1120 1121 1090.00 I Jun-02 SFCM.SJ 

GW-94--01 1115 1113 1112.47 Oct-00 SF{M,SJ• 

GW-94--02 1115 1113 I 1113.45 Oct-OD SFfM.S}• 

GW-94--03 1113 1116 1111.53 Oct-00 SF{M,S)• 

GW-94--04 1109 1112 1107.86 Oct-00 SF{M,S}• 

GW-94--05 NA NA 1100.74 Sep-OS SF{M,51 .. Unable to fin d in field after 2003 

DH-01 1135 1138 1125.68 N.ov-10 SF{M,S.} levelogger in.stalled 

DH-02 1131 1132 1124.79 Nov-10 SF{M,51 levelogger installed 

DH-03 1130 1132 1123.21 Nov-10 SF[M.SI levelogger installed 

DH--04 1132 1135 dry Nov-10 SF[M,SI• 

00-05 1139 1142 1137.86 Nov-10 SF(M,SI• 

Pll-01 1125 1128 NA NA 5F[M,S1• Proposed Toe· Plezomete. at Section AA 

Pll-02 1121 1123 NA NA 5F[M,W PropD'.5ed Toe Prezometer at Section B8 

Pll-03 1120 I 1122 NA NA 5F[M,W Proposed Toe Piezometer at Section CC 

Pll-04 1120 1121 NA NA Sf[M,W Proposed Toe Piezometer at Section o:o 

SF = Sprlng(May} and Fall tSeptember) 
• Recommend the lrista ll.i tion of levelloggers (transducers) in each piezometer/Drlllhole/well to provide con.tiooous water levels) 

Actions in ·rigger l.evel reached: 

1. Recheck reading 

2. Check instrument 
3. Advise EnYironment.al Coordinator and 

Site Manager 
4. Notify Consultant 

5;.:,µ,A0\1L07 _l.CDXa.OOl_WJD<;r,ac_lni;p\lC'pa'~rt\..TKl'lcs\'.l'rtn:er!'e'Mls. \'.a!6,'Grda_Plli'W4_fkd_l0,10lt8 

1-n L_ e,__) ___, 
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Table 3: Little Creek Dam -Water Level Trigger Elevation and Monitoring Schedule 

Max Observed 
Dat.e of Max 

Instrument Trigger Levels Maximum Levels Observed Frequency 
Levels 

level:s 
(mamsl) (mamsl} (mamsl) (mm/yy} 

BH94 LCD1 Deep 1107 1108 llOS.82 Aug-01 S.F(M,S} 

BH94LCD1 ShaUow 1107 1108 1105.77 Sep-96 SF(M,S} 

BH94 LCD2 Deep 1103 1104 1102.32 Sep-06 S.F(M,S} 

BH94 LCD2 ShaUow 1103 1104 1101.76 Sep-06 SF(M,S} 

8H94 LCD3 Deep 1109 1110 1108.62 Sep-06 S.F(M,S} 

BH94LCD3 Shallow 1 1107 1108 1106.76 Sep-06 SF(M,S) 

Pond Level 1111.6 1112.6 1111.70 May-08 

('C) re) (°Cl 

BH94 LCD4 +o.Oto-3m +lO<X <-3 +10 < X <-3 +11.5 < X < -2.8 Mar-08 S.F(M,S) 

-15to -18m +8<X<+1 +8<X <+l +6.7 < X < +2 Jun-94 S.F(M,S) 

BH94 LCD5 +o.Oto-3m +10 < X. < -3 +10 < X<-3 +9.8 < X <-2 Jun-08 SF(M,5) 

-lSto-18m +B<X<+l +S<X < +1 +7.8 < X < +1.8 Sep-00 SF(M,S} 

BH94LCD6 +o.Oto-3m +10 < X <-3 +10 < X <-3 +13 <X<-2 Apr-08 SF(M,S) 

-lS to-18m +8<X<+l +S <X < +1 +8.2 < X < +2.2 Jun-00 SF(M,5} 

SF= Spring(May) and Fall (September} 

S:\fMO\llOJ_lrnoo9.0H,_2-MOGraUnsp\Jkp:11'Vtrp on.,T.ables\Tr.iaft' levd's 1/an.J.l;l"'C'.-_F'M.H_lt!,.l._2-M.taim! 

r= I ~ 
~ ..____, 

Action when TriGBer level reached 

1 .. O,.eck Uttle Creek Pond Level 

2. Recheck readil'lg 

3. O\eck instrument 

4. Advise Environmental 

Coordinator and Site Manager 

S. Lower Little Creek pond level 

6. Notify Consultant 

lower pond Level 

l. Recheck reading 

2. Check Instrument 

3. Advise Environmental 

Coordinator and Site Manager 

4. Notify Consultant 

' 
I 

Page lof 1 

Comments 

SRK Consulting 
February 2011 

__J _] ___, 



G 
[ 

[ 

L 
L 

Figures 



n 

i 

ALASKA 

l 
l r 

I I 
i 

l 
.. 

i 
L 

l s 
~ 

~ 
ICD009.003 

L yukan.dwg 

. . .......... .. ... 
... .. ... 

. . . . . :.·:·: ·. :::::. :.· .. :.·: ... 

··.··.·· ;;AUF~·}····· / / 

.m.o CROW 

NORTHWEST TERRITORIES 

KENO 

~ND 
.ANGORDA MINE 

FARO TOWN 

ATSON LAKE 

BRITISH COLUMBIA 

Denison 
Environmental 
Services 

2010 Vangorda Annual Inspection 

LOCATION MAP 

FARO MINE COMPLEX 1 



n 
r 
r 

,. 

SOUTHWEST 
DUMP 

Mop Scolc; 1; 2SOO 
Contour Interval: 2m 
Ootc of Ph.ologrophy. OJ/07 /2.5 
Scale of Photogrophy. 1: 20000 
Survey control l:terl\/ed from cexialinjj 1: 20000 phologrophy 
Survc,y control based on: UTM Pri:,Jcetion, NAD27 
Compiled by The ORTHOSHOP, ColgQry. September 2003 
WO 8856 

a 

OVERBURDEN 
DUMP 

TILL DUMP) 

100 200 300 400 soo 

Scole 1: 10,000 SRK .I09 NOa 1C0009,00J 

~ Denison 
Environmental 
Services 

FARO MINE COMPLEX 

2010 Vangorda Annual Inspection 

General Arrangement Plan 

N'PA 

F'eb. 2011 2 



n 

l 

L 

l 

L 
u 

Mop Scale: 1: 2500 
Co~tour Interval: 2m 
Dote of Photography. 16/ 09/09 
Survey contr<>i d~rivcd from cxlstln9 1: 20000 photogropt,y 
Survey control based 011: UlM ProJcctlon, NA027 · 

0 100 200 300 400 500 

Scale 1: 10,000 SRK JO~ HO.: 1 CD009,003 

Denison 
Environmental 
Services 

FARO MINE COMPLEX 

2010 Vangorda Annual Inspection 

ORTHO-RECTIFIED MOSAIC, 
WITH CONTOURS, OF 

VANGORDA PLATEAU AREA 
N'PR 

Feb, 2011 3 



I 
I~ 

r 

L 
u 
L 

0 ; 
21 
8 
~ 
f 

l 
~ 
-ii 

// 

+ Piezometer Location • Monitoring Well Location (2009) 

@ Monitoring Well Location (1994) ... Monitoring Well Location (2010) 

---~.,,.. 

Contour Interval: 2m 
Survey control based on: UTM Projection, NAD83 
Based on The ORTHOSHOP, Calgary, September 2003 

0 60 100 160 200 260 

Scafe In Metres 
SIIK JOO NO., 1 C0009.003 

fll,.t NAM~ 1ite_.pkm nod B3,dWQ 

( * Denison 
T Environmental 

Services 

FARO MINE COMPLEX 

I I 
I 

2010 Vangorda Annual Inspection 

General Arrangement Plan 
Vangorda Waste Rock Dump 

Oi 

JK 
nGURtl 

4 



r 
I, 

A 

r 1200 

1175 

[ E 1150 

z 
0 

~ 
..J 
w 1125 

l 
1100 

1075 

1150 

E 

z 
0 

l ~ 

I 
cfj 
..J w 

1125 

2003 Topo 

---
L ; ---

! L f 
f 
II\ 
§. .. 

Location of Seepage 
Collection Channel~ 

T! 

Refer to Detail 1 ~ 

-----~------------, ( 
I 
I 
I 
I 
I 
I 
J _ El. 1124.63 (09/08) I 
I _ -El:-1 t21.91 (09/08) 1 --- - '--------------~~---

~E~ 11 07.90 (09~; - - - - \ I ~ d G d t Level ~ nierre roun wa er · 

Original Ground 

(D1--o--5---=~=-=oe=-=t=a:..:.:ll:_151..:......_ 2_0 --2-5 

Sc11le In Metres 

@ SECTION A·A' A _.;...;......c.. __ 

0 10 20 30 40 50 

1150 

1125 

E 

z 
0 
~ 

~ 
w 
rrl 

Scale in Metres 

SIi!< .ioo NO., 1 CDOOB.OOJ 

fll.t IW!t, SectlonA.dwg 

2003 Topo 

Original Ground 

LEGEND 

~ Phyllite Waste Rock 

~ Till 

NOTE 

A' 

1200 

1175 

E 

z 
0 
j:: 

~ 
~w· 

1125 

1100 

1076 

1. TIii berm locations based on available 1994 construction data. 

(
~ Denison 

Environ mental 
Services 

FARO MINE COMPLEX 

2010 Vangorda Annual Inspection 

Vangorda Waste Dump 
Section A 

5 



[l 

l 
l 

r 

L 

I_ 

L 
L 

B 

1.ill 

e 
' z 

0 

~ 1160 - -
~ 
l,U 

~ 

1076 

11SO 

1145 

1140 

E 
I 1135 

~ 
~ 1130 

-l 
UJ 

1125 

1120 

111 5 

Location of Seepage 
Collection Channe.7 

I 
I 

Refer loDetall 2~ -----

( - - - - - - - P94-02 A (P~~f 0-02) ) 

P94-02 B (PJ.~6-oai"i_ I .,aq IQ' = zs;.i 

I :i- I ~ti: ;,: "-' - ,. r,...; ~ 
I~ E . 1131.095.09/08 . --""'('_ - ; -~Lie:. s.. ICl lq,_jl--.j I Cl, 1 ~33,32 (09 r.a l:C,._, 

I I - _ Jt;t Jt;t R Ji-ii. .,JH fol 

! -~ _ El. ll:Z:J.2Z(,0/10)'~ = - f-"1;:1. 1124.79(10110) ---~e,~. ,::-,::-:2,:-::.2-;:47J(09t::,:os::>""Tf~ I J 

\-----------------~ 

2003 Topo __,,_~ .I!. 

NH ~ ·•J-......1 

.n:- IC I>. ID .. I!= 

ll,; Jt I>'- K ~ ~ /q" J5C Jt ,::,. ~ 

K ~ X II: K ll, ~ li. ~ K:I' K 

B ._____==--:...:.-=---=----=-----® SECTION B-B' 

P94-02 A 
P94-02B r-

11 

Original Ground 

DH3 (offset 75m S) 
2003 Topo (PW-10-03) 

i 

0~0--5--=
0

:.:~:.0T~A..:.·!::
1

~:::...5=
2

--20--25-

Scale In Melres 

0 10 20 30 40 50 

Scale In Metres 

1150 

DH2 (offset 69m N) 
(PW-10-02) 1145 

T~ 
E 

1125 

1120 

1115 

;,;; 

?.. 

"-

R 

= 

SRK JOB NO., 1 CD009.003 

Fl!.-1; - t; Sv~tionB.dwg 

y; is-. jl. K: )l. p;. 

JC ""' I!; K .. 
. r,. R JI: ;,. 

I',. lQ I\ io;; li. 

D,..J " 
X: .. 

II;;( JS,; J),. p... 

.. ~ K .. 
JI. I!; ;,. 

K II. Kl li. 

ID n. IC .. 

lnferred 7 
Groundwater Level 

LEGEND 

-
NOTE 

Phyllite Waste Rock 

TIii 

Original 1990 Topography (pre-mining) 

Original Ground Interpreted During Drllllng 

... 
"" 
II'; 

'-' 

1 Till berm locations based on available 1994 construction d~ta. 
2·. Water level is in sump below screen indicating water level 1s 

not currently within the dump. 

B' 
1200 

DH5 -
(PW-10.0S 

T 
r,:. t,. P--, e 

' )I ~ ,,.. z 
0 

i,.; ~ ;,. -~ ;.:. .ill!> i= 
~ = i Jl.."T K .,,.. w 
...J w 

El. 1137.86 (10/10) -

Denison 
Environmental 
Services 

2010 Vangorda Annual Inspection 

FARO MINE COMPLEX 

Vangorda Waste Dump 
Section B 

IGUR i 

6 



n 

l 

f 

L 

L 
u 

C 
1200 

1175 

1150 
Location of Seepage 

E Collection Channel I 
P94-01 A P94-01 B 

z II 0 

~ 
Gj GW-94-02 Till Benn 
,...J T I w 11 25 

El. 1112.30 (09101 - - - - -
--- ---

- - ,,,.'- Original Ground 

Inferred Groundwater Level 

1100 

1075 

@)1--o--1o_S_E_C_2!-IO_N_3o_C_-C_ '40--so-

Scale In Metres 

l 

C' 
1200 

1175 

2003 Topo 

' 1150 

E 

z 
0 

~ 
.J 

Sulphide - · 
1125 w 

1100 

1075 

LEGEND 

~ Phyllite Waste Rock 

~ Till 

NOTE 
1. Till berm locations based on available 1994 construction data . 

Denison 
Environmental 
Services 

2010 Vangorda Annual Inspection 

Vangorda Waste Dump 
Section C I 

P\ $RI( Jail NO.! i cooog.oo.3 FARO MINE COMPLEX O...TE! ,;, 

!a, AU: AA\lt; SectionC.dwg Fob. 2011 7 .. L... ________________________________________________ ..... _____ ....;. ________ ...i.. ______________ ...i.._.;..;.;.;.,;;,,...,i_ ____ .... ___ __. 



n 
~ 

l 
D 

' 1200 

r 
1176 

l 
1150 

E 
I P-94-04 A P-94-04 B 

z 
0 

~ > 
II 

w 
_J 

w 1125 

Original Ground 

El. 1125.45 (05/00) ] -

Inferred Groundwater Level ..__See Note 2 

1100 

L 
1075 

t 
@,-o __ 1_0S::..:E=-C=--2T..:...:o l:.-=O:..:N.:..3o=D:..;-D::..._'40---50-

Scale In Metres 

f 

I 
It 

i '~ !ii ; 
! L i 
i 

L 
~ 

t 
SRK JOB NO., 1 COD09.00J 

r11.1 MM E, - SectionD.dwg 

2003 Topo -

LEGEND 

--
NOTE 

Phyllite W~ste Rock 

TIii 

Orlgll"!al 2003 Topography 

D' 
1200 

1175 

E 

~ 

~ 
..J 

1126 W 

1100 

1075 

1. TIii berm locations based on available 1994 construction data. 
2. Orlgl~al ~round not clearly identified during drilling. Screen · 

possibly installed In bedrock. 

• ~ Denison 
1111.. Environmental 
.. Services 

FARO MINE COMPLEX 

2010 Vangorda Annual Inspection 

Vangorda Waste Dump 
Section D 

8 



n 
n 

l 
I 

L 

l 
L 
u 

f 
I 
j 
! 
-;i 
,3 

" ; 
i 
2 
2 
!l 

~ 
j ... 

E 
1200 

1176 

50 

E 
' z 

Q 1125 
~ 
> w 
,_j 
w 

1100 

1 7 

1050 

E' 
1200 

1175 

DH2 (offset -12m S) 
(PW-10-02) . 

Location of Seepage 2003 Topo T 
E 
' 

Collection Channel~P2001-02A P2001-02B 
P2001- 3 I 

I ~--=..:.--_-_ .... _""_""_~_-____ - \_- - - - - r-1:J:"1124:Th "i10110>- - - - -
El. 1119.2~j,(06/08) El. 111S.:la{06/0S) 

; Inferred 
/ Groundwater Level 7 

1125 ; 
(ti 
rrl 

I 
I 

6-'1090.00 (06/02) 

®. 1---~S=-EC"""T_IO_ N_E_-E_' __ 
0 10 20 30 40 50 

Scale In Metres 

~~I( Joe NO,; 1CD009.00J 

Flt£ NAME: Si:,;:tiQnB.dwg 

1100 

107S 

1050 

LEGEND 

~ Phylllte Wosle Rock 

~ Till 

Original 1990 Topography (pre-mining) 

Original G1ound Interpreted During Drilling 

NOTE 

1. TIii berm locations based on available 1994 construction data. 
2, Water level is in sump below screen lndlcaUng water level ls 

not currently within the dump, 

Denison 
Environmental 
Sen1ices 

2010 Vangorda Annual Inspection 

FARO MINE COMPLEX 

Vangorda Waste Dump 
Section E 

ti,\ 'M' 

Feb. 2011 9 



[ 

I 
I 

r 

r 

r 

l 
l 
I 

l 
L 
l 
L 
u 

............................. 

" '­' ' \ '\ 
\ ' J I 

J I 
/ I --- / / -~--

l-t:<U:111> + piEZD~ETRE6 

-«fr 111 El</il~,-VRS 

<iENERAL ARJ?,AN6E,-,,G.Nr f'L.AN 
. . .. St:.,\lL - I : 2.000 

• t• 

2010 Vangorda Annual Inspection 

LITTLE CREEK DAM 
GENERAL ARRANGEMENT PLAN L-~---:-::----------t-------:-~-=-=~:-:=-- - I LaAm'="""· ---.. M><DOP""'1KM.;.;;:-ae-----nnW01JURRt;E; - :-

1
:-
0
1 

SRK JOII NO,; 100009.003 FARO MINE COMPLEX F~b. 2011 PMH 

Denison 
Environmental 
Services 



Li 
r 

r 

I 

i 

[_ 

,_ 

l 
L 
L 
[_ 

L 

! 
~ 

i 
~ 

I 
~ 

; 
I 
~ 

E Lev. ( m) 

112.5 ~ 

ll2D 

ru; 

rflO 

/105~ 

llOO 

(lY:O 
Qr coLL.£CTfON PITC# 
(TO l3E INSTALLEP) 

5tn 

.JMM Cfi!.6ST El. IIIL/.S m 

A5-BUILT 

~ of PAM 

5m 

BooczS HDPE/1 

. --f'tlM/71-/0f)SE (6m·~ 11-m) 

p_N E.t.J. ff ,4.. rrc ptEZotf ET£fl­
· ''f' ?L-P 2 (P/la7,) 

2..5 

l1AX'. pcNP LEVel­
£L. 1112., m 

6Ear€xpl-E FILTER 
FABRIC ( N!LEX C21./­
~/2. et{JVI //A LENT) 1>(':SCI-IMGE ptpe 1 

'' ~il.L..!,..t...:£,J;J....J;;,~~""'-L.l,'--!,5~-'-"'-'-_.._,,,.-'-j 

~ GLACIAL Ttll 

1099.89 Se pt. 10, 2010 

' Zm 

SECTION B-B (STA. O-r/'10) 

SCALE - / :250 

2010 Vangorda Annual Inspection 

I --~. '"'""''>.00, FARO MINE COMPLEX = , ... "" - ~- - 11 ~l _______________________________________ _EFllL~· NA~ M~E: ~fl(;~-1~0.c1,r~9==------L----.:..:..:..:..:..__ ________ L.._:.:::.:...:::.;.;.___.i __ ....................... _ __ __, ! 

-,_~ SRK Consu. Hing 
y ~-BdnllO 

Denison 
Environmental 
Services LITTLE CREEK DAM 

SECTION 8-8 



l. 
n 
r 

r 

l 
l 

L 

l 
l 
L 
[_ 

! 
~ 

l 
! 
i 

i 
I 
li, ... 

Gl&V. (m) 
//(~ 

1110 · 

lk 

/0'/j 

-----
/085 

--

G€O(EK7"1LE 
prLT8R. f-ABRtc 

,J~,..._-p,NGER. /:>RAIN 

Sm 
p1-1eu.w,.i,c.. ptezaM~ 
'lfLGDL (p~) 

tiiRA.VElLy ,SAND 

LIMIT op EXCAVATION 
1:LeV. {m) 

2 .C 

" 
j 

l 
~!.4c.tAL -r,L L 

EL.11Jl4,14 Sept, ID, 2010 i :L.Jl 
I 
I 

~ 1-
----- • I ' 

--~ 31 - ·~ 

. ~ 
I 

5£c.T(ON D - I> (&,.4 . Ori'/-'!) _ 

5CALe - / .· 300 

EL.1 104.44 Sept. 10, 2010 

------­
~6/N,4£.. ~ROilN/) 

SURFA-CE 

/tf'f, 

EL,1107,715 Sept.1 0 . 2010 
///0 

1100 

(0'15 

I0</0 

108'i 

2010 Vangorda Annual Inspection 
, SRK Oonsuttlng 

BlgflM9~~ 

L-~--:-::-::-:-::------- -+----:--=-~==-===-~--ILt>11..,.....· -----,.N'PPPiiaROVEmDi., --TiflOioluOO:Rt,; -:

1
:-::
2
:-1 SAK IQ~ NO,; 100009.003 FARO MINE COMPLEX f'eb. 2011 PMH 

r1l! HAU[, FlG-11,d,,9 

Denison 
Envlronmenlnl 
services LITILE CREEK DAM 

SECTION D-D 



/ 

[ ! 
L i 

i 
L 

0 

i 
t 

-I 

~
;~ 

EL!.W. (m) 

/120 

1115 

///0 

1105 

1100 

(iRAVE.LLy sAND 

GE01EXTJL£3. 
ftlTYL f,4B!Z!C 

2.0 

Sm 

AS-B,utlf 

~Of PAM 

I 
PNELU,\ATIC.. PIEZDMETER. 
'l'4-L..C~3 C ptzo.:r.) 
II03,S8 ];.,e.ep II05,5f Sl-(All.oW 

J>AN CR.fiST E.L._1 U?-,..:..9..:..:m..:...-.. _ _ 

2 .5 

ELEv. (m) 

/120 

1//5 

/1/0 r-- .Pond EL. 1107.73 
Or iginal Ground y Seet.10, 2010 

EL. 1105.50 I 
Sept.10, 2010 

EL. 1105.5 l EL. 1102.95 
j-1 Sept. 1 0, 2010 

1/01. 2 

SECTION C-C ( STA . O+Z8o) 

Sc.At..E. - I : 250 

0 l ij 8 10 METRES 

l!!!!!!!!!!!!liiiiiiiiiii'!!l~: 25~05iiiiiiiiiiiiiiiiil"!!!~ 

SRK JDII NO.! 1 CD009.00J 

Denison 
Environmental 
Services 

//0'5 

//00 

2010 Vangorda Annual Inspection 

UTILE CREEK DAM 
SECTION C-C 

L FARO MINE COMPLEX 
fll.t NA~f; F1C-12.do9 Feb. 2 011 ?L ______________________________________ -1.:..:.=...::.:..::........:...:....~--------L__-----------..L__----J.-------t---~ 13 



r 

I 

r 
f 

l 
L 
L 

Appendix A 

Photos 



SRK Consulting 

' 
Appendix A: 2011 Annual Inspection Waste and Water Management Facilities - Vangorda/Grum Page 1 of 17 

l 
[ 

--· 

Photo 1 : Drain #6 
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L Photo 2: Drain #5 
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Photo 3: Drain # 4 
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l Photo 4: Drain #3 
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Photo 5: Drain #2 

Photo 6: Seepage Collection looking back towards Drain #3 
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Photo 7: Seepage Collection Ditch looking downstream towards Drain #4 

Photo 8: Fall 2009 Excavation of the riprap from the base of the seepage Collection 
Ditch 

PMH/ February 2011 
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Photo 10: Erosion on the till dyke below cover trials 
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Photo 13: Piezometer P94-2C 

PMH/ February 2011 
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Photo 15: Little Creek Pond 

-
Photo 16: Downstream face of Little Creek Pond 

PMH/ 1olXI09.003...J)ho(osYMH_r.,.,1, Fob. 11, I I, 9:4D Nii February 2011 
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Photo 18: Inlet to emergency spillway at the Headworks of the Vangorda Ck Diversion 

PMH/ February 2011 
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Photo 20: Area of previous instability above the flume 

PMH/ 1o0oo9.00J_photoo_PMH_rav1 , Fob. 11, 11, B:46M1 February 2011 
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Photo 21: Plunge Pool at base ofVangorda Creek Diversion --~~-..~-.w;------,..--------. 
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Photo 22: Sludge Pond 
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Photo 24: Spillway from Grum Settling Pond to GID 
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Photo 25 Grum Interceptor Ditch 

Photo 26: Sheep Pad Pond perimeter dyke 

PMH/ 1o0009.D0J_pholo._pMfVOY1, Fob. 11, 11, 9:~5AM February 2011 
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Photo 28: Bentomat Lined Ditch from V-15 
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Photo 31 : Break in siphon line from Moose Pond 
l " 
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L Photo 32: Damage to Siphon Line 

L PMH/ 1Ci0009.003._phoCos_ PMH.rov1, Fob, 11, 11, ljl!.ilSAM February 2011 
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2~Apr-08 
s.Moy~$ 

12-Msy-Q\! 

1S-M~y-Oe 
20.M;y-Oe 
2&-Mey--06 

2-J un-os 
11'Jun-o8 
16.Jun-06 
24.Jun-06 

2.Ju~oe 
7•,M06 

15-Jul,06 

22.Jul-OS 

2!}.Jul-08 

4-Aug--08 
11,Aug,OI! 
21,Aug,OI! 

18-Sep-08 
26-Jun4!9 
9-$tp-Q9 

15-Mey-10 
10.s . .. ,o 

Date 
lnstallad; 

S~r11c• 
Protactor 

Roodln~ (psi) 

Shallow 

2,V 
2.0 
2.5 
3.1 
2.3 

9.02 

2-79 
:us 
1,35 
1,71 
1,30 
1,ijQ 

1,80 

2.40 
2,ijQ 

2.20 
2.00 
2.10 
1.40 
2.30 
1.90 
UIO 
1.80 
1.110 
1.GO 
, .1 

1.70 
1.60 
1.!111 
1.70 
1.GD 

1-30 
PO 
, .i;o 

1.60 
1.80 
1,ijQ 

1.60 
1.70 
1,ijQ 

1.60 
1.60 
1.70 
,.so 
1,60 

1.70 
1.90 
1.90 
,.eo 
2,20 
1,SQ 
1,20 

J une '94 

Yliili 

Daap 

12.1 
11.6 
11.0 
,2.1 
11.4 

12.:MI 
12.4G 
11.JJ 
10.9& 

9,70 
11,40 
10.i;o 
11,QO 
12,ijQ 
11,20 
11,40 
11.40 
10.30 
10.60 
11.30 
10.70 
10.90 
10.60 
10.50 
10.70 
10.3 

10.30 
10.30 
10.20 
10.30 
10.70 
11.:IO 
11.30 
11.30 
11 ,30 
,,.io 
11,:,\0 

11.40 
11.50 
11 ,50 
11.60 
11.60 
12.20 

12.30 

1i.:10 

11.90 
11.20 
11.60 
12.00 
11.00 
10,t;Q 
09.60 

Little Creek Dam Pneumatic Plozomotors 
l.omilloni Ult!• Creek Dam Crest Elevauon: 1114.5111 

Sh•llow TIP El1v111on: Dnp TIP e:ItvtUQm 

1103.6 1097.0 

Plt1om1trlc E11v1uon (m 1,11 

ShlllOW DHP 

1106.GJ 1105.47 
1105.00 1105.12 
1105.35 1104.70 
1105.77 1105.47 
1105.21 1104.98 
1105.71 1105.65 
,,on.as 1105.72 
1103.60 1104.93 
1104.90 1104.67 
1104.l!O 1103.79 
1104.S1 1104.98 
1104.72 1104.42 
1104.Sij 1104.70 
1105.28 1,ou2 
1105.42 1104.84 

1105.14 1104.98 
1105.0Q 1104.98 
1105.07 1104.21 

110-4.58 1104.42 

1105.21 1104.01 
1104,93 1104.49 
110~.65 11D4,ij3 

110U8 1104.42 
1104.65 1104,35 
1104.72 1104.49 
1104.79 1104.21 
1104.79 110-4,21 
110U6 110-4.21 
1104.65 1104.14 
1104.79 1104.21 
1104.72 1104.19 
1104.8G 1104.91 
1104.79 1104.91 
1104.72 1104.91 
1104.72 1104.91 
1104.BG 1104.84 
11D4.72 1104.91 
1104,ri 1104.98 
1104,79 1105.05 
1104,li 1105.M 

1104.n 1105.12 

1104.72 1105.~6 

1104.79 1105.5'1 

1104.86 1105.61 

1104.72 1105.11<1 

1104.79 1105.33 
110U3 1104,64 
110-4.93 1105,2ij 

1104.93 1105.40 
11M.14 1104.70 
1104.65 1104.42 ,.n.,• 110UR 

Pond 
EltVIUOn (m N!) 

• 1109.5 

•1105 

1109.33 
110l!.55 
;;09.78 
1110.S4 
110l!.13 
1110.01 
11 10.27 
1108.57 
1109.99 
1108,40 
1110.18 
1108,ijg 
11!1B,V1 
11 D8,IIQ 
1108,IIQ 

1108.94 
1109.225 
1110,191 
1111.696 
1110.697 
1110.311 
1109.919 
1109.116 
1109.176 
1109.213 
1109.272 
1109.295 
1109.323 
1109.732 

1109.903 

1109.918 

1109.966 
1109,1$1 
1,os.010 
111)\!.909 
1110,237 
1108,731 
1107.545 
1107.715 

Nolo: Doto to Iha ond of 2009 os raportad by SRK Con,ulting Enginnors nnd Geooclantlsla; 2010 d8lll reporte<l Deni3on Envtronm@nl&I S@rv!!'!l!i 
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110,.00 • • V . . . . . . . 
1108.00 

1107.()() I I 

1106.00 +------t------__Jl--------l-------1-- -----+------+-------j 

1105.00 I ~ l/ 4. K \..... ,~ ;/ i..-----""" \ 7 -" '- J "' ~ ' I/ I I --- ...... '\J / \ I J}==-4,~'" I 
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Denison 
Environmental 
Services 

BH94 
O;ito lnsl311cd: 

LCD2 
Surftc. 
Ptottctor 

J1.tn~ '$4 

~·· 
Reading (psi) 

D.alD ij~1llow DHP 

May•94 0.4 G.4 
Sep,94 0.2 6.3 
Sop-,95 0.0 6.0 
Sep.96 0.95 7.0 
Moy,97 0.8 1.2 
Oot-97 1.00 7.34 
Moy•98 1.25 7.78 
Sep-98 0.98 7.00 
Moy,99 1.10 7.05 
Sop-99 0.91 G.oo 

12.Jun.OO 0.90 7.00 
23-Aug-OO 0,90 ij,40 
8.Sop-00 0.90 ij.70 
8-Jun-01 1.00 7,60 

30./ll.lg-01 1,20 6.W 
9-M•y.02 1,10 5~0 

10.Moy-OJ 1,00 7,30 
g-$ip-03 1.00 6,40 
6-May-ll4 0.90 6.80 
8~~4 o.eo 6.QO 

19-MBY-05 1.30 6.80 
9~ep-05 0.9 6.4 

16-May-06 1.00 6.QO 
11-Sep-08 1.80 10.60 
10-May-07 1.50 10.50 
27•Aug-07 1.80 10.7 
27-Mar-ll8 1 6.3 

4-Apr--08 1.10 6.40 
10-AJ!f-lle 1.20 6.50 
21-Apr-oe 0.90 6.40 
26-Apr-Olj 1.10 6.50 
S.May.OB 1.10 6.70 

12-May-lle 1.20 7.00 
15-Mey-08 1.10 6.W 
:ZQ-Mpy-Q8 1,QQ 6,00 
26-May.ij8 1.00 6.80 

2.Ju~08 1.20 6.80 
11.Jun-ll8 1.00 6.70 
HhlUn-08 1.00 6.70 
24.Jun-08 1.10 8.70 

2.Jul-06 1.00 6.70 
7.Jul-08 1.10 6.70 

15.Ju~OB 1.00 6.80 
22.Ju~OB 1.10 7.00 
29.Ju~oe 1.20 t.10 
4-Aug-08 1.00 7.00 

11-Au!)-()8 1,00 6.80 
21-Aui,-08 1.20 8.60 
1e.sop-Oa 1.20 G.eo 
2G.Jun.09 1.20 G.90 

9.Sop-09 1.30 G.40 

15-May-10 1.00 6.30 
1" a~ '" nan • ,n 

Llttlo Crook Dam Pnoumatlo Plozomotol'$ 
Locauon: Little creek Dam Creal Elavauon: 1114.5m 

Shallow Tip Deep Tip Elavattam 

El1v1ilon: 

1100.5 1og4,g 

Plazomotria Elandon (masl) 

Shallow DHP 

1100.1s 1099.38 
1100.U 1099.31 
1100.80 1099.10 
1101.17 1099.80 
1101.0G 1099.94 
1101.l!O 1100.04 
1101.3il 1100.35 
1101.19 1099.80 
1101 .27 10!)9.1)4 
1101.14 1099,10 
1101.13 1099,!)(l 
1101,13 10{!!),:)8 
1101,1~ 101)11,59 
1101.20 111!Q,22 
1101.34 1099.73 
1101,27 1098.5'1 
1101,20 111!Q,01 
1101,20 1099.:ie 
1101,13 1099.68 
1101.06 1099,73 
1101.41 1099.66 
1101.13 1099.38 
1101.20 1099.73 
1101.76 1102.32 
1101.55 1102.2S 
1101.62 11oz39 
1101.20 1089.31 
1101.27 1089.38 
1101.34 1099.45 
1101,13 1QW,:)8 

1101.:17 1099.45 
1101.27 10119.59 
1101.34 10119.80 
1101,27 1089.73 
1101,20 1099.73 
1101.20 1099.68 
1101.34 1099.68 
1101.20 1099.59 
1101.20 1089.M 
1101.27 1099.M 
1101.20 1099.69 
1101.27 1099.69 
110 1.20 1099.GS 
1101.27 1089.ilO 
1101.34 10!l!U7 
1101.20 1089.80 
1101.20 1099.66 
1101.34 1089.62 
1101.34 108\1.i;E; 
1101.34 1099,73 

1101.41 1099.38 

1101.20 1089.31 
11011~ ...... 

Pond ~omnu,nt 
E!tVl!IOn (rrl 

HO 

- 11Q9.5 

- 1105 

1109.33 
1108.55 
1109.78 

1110.536 
1108.127 
1109.323 

1110.283 
1109.403 

1106.909 
1108.904 
1108.804 
11oe,943 
1109.225 
1110.191 
1111.696 
1110.697 
1110.311 
1109.919 
1109.116 
1109.176 
1109.213 
1109.272 
1109.295 
1109.323 
1109,732 
1109.903 
110~.1148 
1109.986 
1108.181 
1108.010 
11Qe.!1(19 
1110,237 

11ge.n1 

110 7.1145 ....... 
Nole: Data lo tho end or 2009 ao reported by SRK Consulting Engineers ond GoosclenUsls; 2010 dolJJ n,portod Denison EnvlronmonlJJI Servloes 
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1114.oo , nn94 LCD2 
- shal low 

1112.00 
- Deep, 

.,._ Little Creek Dam Pond 

11roM - • 

1108.00 -1----------------------------'1- ------ -----AI,--- ,------

1106 .. 00 +------------------------------------------

1104 .. 00 -1---------------------------------------------

1102 .. 00 ·-,: 

1100.00 .,.,...-• , • 
/ --- ·---- . / ' ·------ .,./ / ,· •. : • ..-----·-- . ___.. ', IA,-• ., •" \. . ....... ,,. . ... ___ 

• 
• 

1098 .. 00 -!---------------------------------------------

1096 .. 00 -!-------------------------------------~-----~ 
Jan-93 Oct-95 Jul-98 Apr-01 Jan--04 Oct-06 Jul-09 Apr-12 
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r 
l 

f 

L 
l 
L 
L 

Denison 
Environmental 
Serv!ce5 

BH94 DIii IMlll!ICI: 

Littlo croek Dam Pnoumatlc Plozomotors 
Location: Ultle Creek Dam CtHl Elevation: 1114.5m 

Sh~IIOWTIP tlttpTJp 

June '94 Elovallon: El1v111on: 

LCD3 
Sumoa 1105.5 1101.2 
Protactor yoo 

RH~!ng (ptl) PlazQmoirta Elav•Uon (mull Pond 
E!1;1v~Uqn('m 

N I) 

Onie Shallow Daop Shallow Dltp 

Moy-94 o.a 4.3 1106.0G 1104.21 
Sep-114 0,2 J .7 11D5.G4 1103.79 
Sep.-95 o.o 3.5 1105,50 1103,65 
Sep.-98 D,15 4.0 1105,61 1104,00 

May-97 0,2 3.8 1105."4 1103.86 
OCl-97 0.14 4.54 1105.60 1104,38 
May-98 0.54 4.58 11os.ee 11Q4.41 

17-59()-98 0,17 3.62 1105,62 1103,73 -,,o~u; 
29-Malf,99 O.~O 3.50 1105.78 1103.65 
12,Sot>-99 0.30 2A2 1105.71 1102.89 -1105 
12-Jun-OO 0.10 3.40 1105.57 1103,58 
23-Aug-OO 0.00 3.10 1105,5() 1103,37 
8,Sep-00 0.01 3.40 1105.51 1103.58 
s.Jun,01 0.00 uo 1105.50 1104.56 1109,33 

30.Aug,01 0.01 3A9 1105.51 1103.64 1108,55 
9,Moy,02 0.01 3.50 1105.51 1103.65 1109.78 

10.Moy,03 0.00 3.60 1105.50 1103.72 1110.538 
9-Sop-03 0.00 2.70 1105.50 1103.09 1108.127 
8,Moy.04 0.00 2.80 1105.M 1103.16 1109.323 
8.Sop-04 0.10 3.30 1105.57 1103.51 

19-Moy,05 0.01 4.00 1105.51 1104.00 
9-$op-OS 0.00 2.80 1103.SO 1103.16 

16-Moy-06 0.00 3.30 1105.50 1103.51 1110.293 
11-$op-OG L80 10.GO 1106.76 1108.62 1108.403 
11)-MAY-07 1,50 10.50 1106.SS 11oa.ss 
27-Au!)-07 1.60 10.70 11Q6,6Z 1108.6~ 
:!7-M!Or-08 0.8 2.8 1106.0G 1103.lG 1108.909 

4•Apr-09 o.ao 2.90 1106.13 1103.23 1108.904 
10.Apr,08 o.ao 2.90 1106.13 110323 1108.904 
21-Apr-08 0 .70 2.90 1105,W 1103,2!! 110$.943 
29,Ap<,08 1.00 3.00 1106.20 1103.30 1109.225 
5-Moy-08 0.80 3.20 1106.06 1103.H 1110.191 

12,Moy,-08 0.90 3.80 1106.13 1103.72 1111.696 
18-Moy.o& 1.00 3.70 1100.20 1103.79 1110.697 
20.Moy,08 o.ao 3.80 1106.13 1103.86 1110.311 
2G.Moy.o& o.ao 3.80 1108.13 1103.86 1109.919 

2~Jun-OB 1.00 3.80 1108.20 1103.86 1109.118 
11.Jun.OB 0.90 3.GO 1108.13 1103.72 1109.178 
,a-Jun-08 0.90 3.80 1108.13 1103.65 1109.213 

2l>-.1Yn-08 1,QO 3.60 1106.20 1103.72 1109.272 
2-Jyl-QB Q.80 3.50 1106.M 1103.M 1109.295 
7-J ul-Q8 (),90 3,60 1106.13 1103.72 1109.323 

15-JUH)S o.go 3,8Q 11Qij,13 1103,86 1109.732 

22.Jul-08 1.20 4.20 1108.3~ 1104.1~ 1109.903 
29.Jul,08 1.00 4.20 1108.20 1104.14 1109.946 

4-Aug-08 O.SO 4.10 1108.08 1104.07 1109.968 
11-Aug-08 o,go 4.10 1106,13 1104,07 1109.181 
21-AOQ-06 1.10 00 1106,27 1104.21 11QS,010 
1&-SeJ)-06 1.10 4.10 1106,27 1!04,Q7 11Q8,909 

2&-Jun-09 1,20 4.10 1106.34 1104,07 1110,237 

9-SeJ)-()9 u o 3.30 1106,48 1!03,S1 11()8,731 

!5-May-10 0.10 3.30 1105,57 1103.51 1108.731 

10-Sep.-10 0.00 2.SO 1105,:;Q 1102.!15 1108.731 

Commant 

Nolo, D•l!O lo 1119 ond or 2Q09 •• r•portod by $RK Consulting Englnoer, ond Goo.dontl,ts; 2010 doto 111portod Don loon Envlroomontol S.rvlceo 
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Appendix C 

Water levels in Piezometers and groundwater Wells - Vangorda 

Rock Pile 



c-- r- r-

;;; .. .s 
C 

~ 
~ 

r- --i 

1130 

112s , • c .. , • • • .. •• - •• •• • • 1 

nw ~:Y" :t ·~ ~ « ~ I 

.!! 1115 ... 
u 
i: .. 
GI 
E 
C .. 
GI 
ii: 

1110 4,~~~~~~~~-~~~~-~~~~~~~~~~~~~~~~~~~~~~~~---1 

1105 -1,f.-~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~-~~~-----. 

1100 
3-May-94 3-May-96 4-May-98 4-May-00 S-May-02 5-May-04 6-May-06 6-May-08 7-May-10 

Date 

I 
, SRK C~nsulting 

1 

Eng,nee,s and Scioolisrs 
V....COW ER 

Jab He: I CD009.003 
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Dalee 

-a- GW-94-04 (V37) 

~ P-94-03A (V44) 
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,; SRK (:~=~!!fn':!f 
VA!ICOOVER 

J'o!> No: 1COOIJ9 .. 003 
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