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Disclaimer 
The opinions expressed in this Report have been based on the Information supplied to SRK 
Consulting (Canada) Inc. (SRK) by Denison Environmental Services (DES). These opinions are 
provided in response to a specific request from DES to do so, and are subject to the contractual 
terms between SRK and DES. SRK has exercised all due care in reviewing the supplied 
Information. Whilst SRK has compared key supplied data with expected values, the accuracy of the 
results and conclusions from the review are entirely reliant on the accuracy and completeness of the 
supplied data. SRK does not accept responsibility for any errors or omissions in the supplied 
information and does not accept any consequential liability arising from commercial decisions or 
actions resulting from them. Opinions presented in this report apply to the site conditions and 
features as they existed at the time of SRK's investigations, and those reasonably foreseeable. 
These opinions do not necessarily apply to conditions and features that may arise after the date of 
this Report. 

Copyright 
This report is protected by copyright vested In SRK Consulting (Canada) Inc. It may not be 
reproduced or transmitted in any form or by any means whatsoever to any person without the written 
permission of the copyright holder, SRK. 
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1 

2 

2.1 

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 24 to 25, 2011. 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; 

• Grum Settling (Groucho) 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 stablllty of the 
structures and provides recommendations for any remedial action, where appropriate. The report 
also provides comments and recommendations on the water levels recorded by DES in the wells 
installed in the Vangorda Waste Rock Dump in 2010. 

Vangorda Waste Rock Pile 

Observations 

2.1.1 Seepage Collection System 

Transverse Drains and Weirs 

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 (#'s 2. 3, 5 and 6) to monitor the seepage. 

During this year's Inspection, seepage flow was observed at Weir #6 (Photo 1) and Weir #5 
(Photo 2). The ditch from Weir #4 (Photo 3) was snow covered with a trace of seepage. 
Measurable seepage was observed at Weir #3 (Photo 4 ). 

Seepage Collection Channel 

As seen in the Photos 5, 6 and 7, seepage is collected In the Vangorda seepage collection channel 
around the Waste dump and discharges into Little Creek Pond. 

2.1.2 Till Starter Dyke 

In 2006, Deloitte and Touche resloped sections of the tlll starter dyke. During the 2008 inspection, a 
small shallow subsidence was observed on the sideslope of these resloped areas. In addition to this 
subsidence, a number of wet spots and salt depositions were also noted near the crest of the dyke. 

2011oeounspeetion.Report._ 1c0009.005_2011 OB09FNL_F'MH August 2011 
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In the 2009 report, SRK commented that a possible cause of the wet areas and the shallow 

subsidence may be due to an elevated water table within the waste rock behind the dyke. However 

water levels recorded In the dumps wells installed by SRK in 2010, demonstrated that the water 

table within the waste rock was too low to cause the observed seepage associated with the 

subsidence. During the 201 1 inspection of the shallow subsidence on the till dyke at the western 

end of the dump {Photo 8)1 although there was evidence of seepage, we observed that the area was 

dry and no further subsidence had occurred since our inspection in 2010. 

Photo 9 shows 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 
Water levels in the standpipe piezometers (P94 series) located in the till dyke around the Vangorda 

Waste Rock Dump have normally been recorded twice a year sfnce they were installed in 1994. A 

summary of the water level readings taken to date (July 2. 2011) in the 94 series piezometers and 

groundwater wells and the recently installed wells (DH, or "PW-1 0-x"series) are presented in 

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. 

The most recent water levels are also shown 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 appears to be at or slightly below the original 

ground and does not present an immediate stability problem. 

The water levels in the 2010 drillholes are relatively stable with the exception of PW-10-02. As 

shown on Table 1 and in the figures in Appendix C, the level in the well has fluctuated from a high of 

El 1128.18 to a low of El 1124.68. While these levels do not exceed the trigger level of El 1131 , 

DES should closely monitor this well . 

2.1 .4 Trigger Water levels and Monitoring Schedule 

PMH/sdc 

SRK determined trigger levels for each of the above referenced monitoring stations based on the 

results of a 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. In review of the water levels this year {Table 4), no triggers were met 

or exceeded. It should be noted however that a change was made to the trigger level in well DH04 

{PW-10-04). 

2011Geounspectlon.RGport._ 1c0009.005_20110809FN~_PMH August 2011 
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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 changes to these cracks for several years. 

2.2 Recommendations 

2.2.1 Transverse Drains 

Page 3 

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 
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 and periodically remove the sediment that accumulates in 

the channel. 

2.2.3 Till Starter Dyke 
DES should inspect the resloped areas of the Till Starter dyke for any signs of instability or the 

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

slopes. Particular attention should be made of the area of the shallow subsidence. These 

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

forwarded to SRK. 

2.2.4 Instrumentation 
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 was primarily a 

function of fact that there were different field programs that made use of this data and the data was 

collected by multiple groups. SRK had recommended in an early report all three systems be 

monitored in accordance with the schedule provided in Table 2. It was noted that in 2011, water 

level monitoring did take place on the same day at all the sites. 

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. 

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 

2011 Geollnspacuon.Raport._ 1c0009.005_20110809FNL...PMH August 2011 
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leveloggers in four of the new 2010 series wells in the dump and recommends that leveloggers are 
installed In the remaining well. 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 shallow piezometers located at the toe of the till dyke 
around the Vangorda Waste Rock Dump. The plezometers would be located at the approximate 
area of the five sections shown on Figure 4. 

2.2.5 Rock Pile 

3 

3.1 

DES should continue to inspect, monthly, the surface of the Vangorda rock fill for any signs of 
widening of the old tension cracks. 

Little Creek Dam 

Observations 
Water level in the pond (Photo 10) during our inspection on May 24, 2011 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 (Photo 11 ). 

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 installed 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 900mm CMP emergency spillway (Photo 12) and the associated plunge pool (Photo 13) were 
inspected and are in good condition. The water ponded in the pool was derived from snow melt and 
runoff. 

In 2010 SRK installed seven piezometers along the toe of the dam. These water levels in these 
piezometers were not Included as part of this inspection. 

3.2 Trigger Water levels and Monitoring Schedule 
As for Vangorda Dump. trigger levels and actions have been developed for the instrumentation 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 trigger levels for temperature variations in the dam are also shown on Table 3 and are based on 
SRK's experience. 

In review of the pneumatic water levels and the temperature readings, no trigger levels were met or 
exceeded. 

2011Geollnspeclion.Reporl_ 1cD009.005_20110B09FNL_PMH August 2011 
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It should also be noted that no triggers levels have been established for the 201 O piezometers 

installed along the toe of the LCD. 

3.3 Recommendations 

4 

4.1 

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

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 

Dump or to function 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. 

SRK recommends that the water levels in the seven plezometers at the toe of LCD should be 

included In future Inspections. It appears that the levels are linked to the water level In the pond. 

Elevated levels in these piezometers may cause stability issues for the darn. 

SRK further recommends that trigger levels be developed for the seven piezometers along the toe of 

LCD. 

Vangorda Creek Diversion 

Observations 
In accordance with a recommendation from SRK, an emergency overflow spillway (2x1 m diameter 

CSP's) was installed at the headworks of the diversion in August 2005 (Photo 14). DES continues to 

inspect the trash rack at the headworks (Photo 15) and the 2.4m diameter flume (Photos 16, 17 and 

18) 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 

headworks 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 (Photos 19 and 20). A trash rack has been installed at the entrance. During the 

inspection no debris on the trash rack was noted. 

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

4.2 Recommendations 

PMH/sdc 

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

and should top-up rlprap 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 

2011 Goolln$pocijQn.Rcp,;,rl._ 1~0009.005_20110809FNL_PMH August 2011 
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headwork's trashrack 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 

structural integrity of any of the flume 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. 

North East Interceptor Ditch above Vangorda Pit 

5.1 Observation 
SRK conducted an inspection of the North East Interceptor 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 number of subsidence's, which over time 

may restrict the flow in the ditch (see Photo 21 and 22). DES during their regular inspections also 

identified a number of areas where the sideslopes had subsided (See DES Photo Log June 2011 in 

Appendix D. 

5.2 Recommendations 

6 

6.1 

PMH/adc 

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

for signs of subsidence similar to the one in Photo 21 . These occurrences should be noted and if 

found to restricting flow, should be excavated out. 

V-15 Seepage Collection Ditch and Moose Pond 

Observations 
In 2006, increasing concentrations of zinc were observed at the outlet of the V15 sedimentation pond 

(Photo 23) upstream of Tributary A. In response to this finding, a Bentomat lined diversion ditch 

(Photo 24) was constructed in August, 2007 to divert outflow from this pond to a naturally formed 

Kettle called Moose Pond. Flow from this diversion ditch and the Main Stem of Grum Creek are 

directed to Moose Pond via a drainage ditch (see Photo 29). Below the V-15 pond is a culvert 

across the access road which discharges seepage and runoff to the Tributary A. At the tirne of our 

inspection, it was noted that the culvert was blocked and water was ponding at the inlet of the culvert 

(Photo 25). There was evidence in the shoulder of the road above the outlet of the culvert indicating 

that water had overtopped the road and caused some erosion (Photo 26). 

At the lower reach of the V-15 seepage collection ditch (Photo 27), just above the confluence with 

the Main Stem of Grum Creek and the V-notch weir (Photo 28), it was noted that sediment had built 

up in the channel. There was also evidence that a significant volume of silt had passed through the 

V-notch weir and made it way down to Moose Pond (Photo 30). SRK understand that In earlier 

May 2011 , a unexpected rapid snow melt had resulted In the release of high silt laden runoff from the 

recently completed till cover on the Grum Sulphide cell (GSC) which ended up in Moose Pond. SRK 

also understands that at one point the volume of runoff from the GSC resulted in a rapid rise of the 

water level in Moose Pond (Photo 31) which was stressing the downstream slope of the natural 

embankrnent of Moose Pond causing high seepage flow through gravel seams in the embankrnent. 

2011 Gr:olln,spection.Report_ 1 c0009.005 _20110809FNL_PMI-I August 2011 
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As a result, YG instructed DES to redirect the flow into a newly constructed rlprapped spillway to 

direct the flow to Vangorda Creek. However, following water quality analysis of flow it was 

discovered that there were elevated levels of zinc in the flow which forced YG to instruct DES to 

redirect the flow back into Moose Pond. Fortunately, the runoff subsided and the water level In 

Moose Pond dropped to a manageable level as a result of natural exfiltratlon from the pond. In the 

time of our inspection it was estimated that about 20cm of water was ponding on top of the silt. 

6.2 Recommendations 

7 

7.1 

Take survey levels of the ponded water, the upper seeps in the downstream face, Moose Seep and 

the maximum level reached during the runoff event. 

The 20 to 30rn sideslope section of the channel that direct flows into Moose Pond should be 

regraded to 2:1 (H:V) and ripr~pped even though the base of the channel appears to now be In 

natural ground. During any future heavy runoff events the sideslopes of the channel remain 

vulnerable to erosion and could add to the high silt content already in the pond. The upstream 

section could remain without erosion protection. 

DES should continue to monitor any sediment build-up in the V15 diversion ditch and clean it out 

when necessary. 

The culvert upstream of Tributary A has been cleaned out but the shoulder above the culvert outlet 

still needs to be repaired. 

Sludge Pond Embankment .. vangorda Water 
Treatment Plant 

Observations 
At the time of our inspection, the sludge pond was almost empty (Photo 33). SRK inspected the 

downstream slopes and crests of the four embankments (Photos 34 and 35) that make up the sludge 

pond. No subsidence of the slopes, or settlement of the crest and no tension cracks were observed. 

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

sludge pond. We had recommended that best location would be on the uphill north leg of the pond. 

No progress had been made on the construction of this spillway. 

7 .2 Recommendations 

• 
• 

PMH/sdc 

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. 

2011Geot1nspacuon.Report._ 1c0009.005_20110809FNI._PMH August 2011 
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8 Grum Interceptor Ditch and Sheep Pad Settling 
Pond 

8.1 Observations 

Page 8 

In the upper reaches of the GID (Photo 37). 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 38) and the Spillway to Vangorda Creek. No signs 

of slope Instability, settlement or cracking were noted. 

8.2 Recommendations 

PMH/sdc 

• Monitor monthly the crest of the seltllng 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 GID culverts and the settling pond 
spillway. 

20 ! ·1 Gc;,ollMpcctian.Report._ 1 C0009.005_20110809FNL.J 1MH August 2011 
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This report, 112011 Geotechnical Inspection Waste and Water Management Facilities -
Vangorda/Grum, Faro Mine Complex, Yukon", has been prepared by SRK Consulting (Canada) 
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Table 2: Vangorda Waste Rock Dump -Water Level Trigger Elevations and Monitoring Schedule 

Max 
D.lte of 

Instrument Trigger Levels Maoomum Levels. Obs:e.rved 
Max 

Freq:umcy Comments 
Obseived 

Levels 
levels 

(mamstl (mamsll (mamsl) (mmfvvl I 

P94-01A 1131 1132 1129.70 Sep-08 SF(M,S)" 
P94-01B 1133 1134 1132.26 Oct-95 SF(M,S)• 

P94-o2A 1133 1135 1131.10 Sep-08 SF(M,S)• 

P94-02S 1134 1135 1133.32 Sep-08 SF(M,S)• 
P94-02C 1125 1126 1124.38 Jul-01 SF(M,S,- Damaged {no plans to replace) 
P94-03A 112.6 1128 1123.50 Feb-10 SF(M.SI• 
P94-03B 112.6 1128 1124.69 Sep-08 SF(M,Sj-
P94-04A NA NA 1124.64 Jul-97 SF(M.SI• damaged (to be· replaced) 
P94-046 112.6 113S 1125.45 Mav-oo SF(M,SI• 

P2001·02A 1123 1124 1119-.26 Jun-08 SF[M,S) 

P2001·02B 1123 1124 1119.23 Jun-08 Sic(M..SI 
P2001-03 1120 1.121 1090.00 Jun-02 SF(M.SI 

GW-94-01 111S 1118 1112.47 Oct-00 SF(M,5)• 
GW-94-02 1115 1118 1113.4S Oct-00 SF(M,S}• 

l'.GW-94-03 1113 1:116 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 Se?-(18 SF(M,S}• Unable to find En field after 200B 

DH-01 1135 113B 1125.69 Jul-11 SF(M,5} l.evelogger Installed 
DH-02 1131 1132 1128.lS May-ll SF{M,5} levelogger insta:lled 
DH-03 1130 1132 112.3.39 May-1.l SF{M,S) levelogger installed 
DH-04 1133 1135 1132.57 May-11 SF{M,s)• note trigger levet mange 
DH-OS 1139 1142 1137.95 May-11 S'F{M,S)• 

Pll-01 1125 1128 NA NA SF{M,S)• Proposed Toe Piezometer at Section AA 
PU-02 1121 112.3 NA NA SF{M,s)• Proposed Toe Piezomet:er at Se-ctio.n BB 
P11-03 1120 112.2 NA NA SFfM,s)• I Proposed Toe Piewmeter at Section CC 
Pll-04 1120 1121 NA NA SF(M,W I Proposed Toe Piezometer at Section DD 

SF = Spring{May} and Fall (September) 

•· Recommend the lnstalPati:on of leve,lloggers (t ran.sducen) in each piewmeter/Drillhole/well to provide continuous water levels) 

Actions ifTrfgger level reached: 
1. Recheck readl ng 

2. Check instrument 

3. Ad\lise Environmental Coordinator and 

Site Manager 

4. Notify Consultant 

5:\FAR0\2210_1COD09.005 _ Vangorda 2011 Geotech lnspection\Report\ Tables\ Trigg.er levels Vangorda_PMH_Rev3_20110805 
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Table 3: Little Creek Dam - Water Level Trigger Elevation and Monitoring Schedule 

Max Observed 
Date of Max 

ln,strument Trigger Levels Maximum Levels Observed Frequenc.y 
Levels 

levels 
(mamss1) (mamsl) jmamsll (mm/yy) 

BH94 LCDl Deep 1107 1108 1105.82 Aug--01 SF(M,S) 

BH94 LCDl Shallow 1107 1108 1105.77 Sep-96 SF(M,S) 

BH94 LCD2 Deep 1103 1104 1102.32 Sep-06 SF(M,S) 

BH94LCD2 Shallow 1103 1104 1101.76 Sep-06 SF(M, S) 

BH94LCD3 Deep 1109 1110 1108 .. 62 Sep-06 SF(M,S) 

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

Pond Level I 1111.6 1112.6 1111.70 May-08 

(OC) {oC) (OC) 

BH94LCD4 +o.Oto -3m +lO<X <-3 +10< X<-3 + 11.5 < X < -2.8 Mar-08 SF(M,S) 

-1Sto-18m +8<X<+l +8 < X <+1 -116.7 < X < +2 Jun-94 SF(M,S) 

BH94LCl)5 +0.0to -3m +lO<X< -3 +10 < X <-3 +9 .. 8 < X <-2 Jun-08 SF(M,S) 

-15 to-l8m +8<X< +l +8 < X <+1 +7.8 < X < +1.8 Sep-00 SF(M,S) 

BH94 LCD6 +0.0to -3m +10 < X <-3 +10< X<-3 +13 < X < -2 Apr-08 SF(M,S) 

;-1Sto-18m +8<X<+l +8 <X <+1 +8.2 < X < +2.2 Jun-OD SF(M~) 

Sf= Spring(May) a.nd Fa.II {September) 

:S:'\fARD\2.UO_t C0009.Ql5. _ 'httf.gnh,lO l 1 'Cic::Uch ltGpttlian'.~n\bl:tcs.,Trimcr kriid~ \1'1nl.DJll;,_Pt.1H_ Aeo.o2_2'Dtl021D 

----i --J 

Action when Trigger level 

reached 

1. Check Little Creek Pond Level 

2. Recheck reading 

3. Check instrument 

4. Advise Environmental 

Coordinator and Site Manag:er 

5. tower Little Creek pond level 

6. Notify Consultant 

tower pond Level 

1. Recheck reading 

2. Check Instrument 

3. Advise Environmental 

Coordinator and Site Manager 

4. Notify Consultant 

--i 
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Table 4: Summary of Vangorda Waste Rock Dump Elevations 

Site 
Date of Most Most Recent Trigger Levels Trigger 

Recent Elevation Elevation mamsl Activated 
V34 GW-94-01 2-Jul-11 1111.542 1115 No 
V35 GW-94-02 2-Jul-11 1109.23 1115 No 
V36 GW-94-03 2-Jul-11 1109.995 1113 No 
V37 GW-94-04 2-Jul-11 110i.586 1109 No 
V38 GW-94-05 9-0ct-00 1100.743 
V39 P-94-01A 2-Jul-11 1124.995 1131 No 
V40 P-94-01B 2-Jul-11 1130.452 1133 No 
V41 P-94-02A 2-Jul-11 1130.092 1133 No 
V42 P-94-026 2-Jul-11 1132.242 fi34 No 
V43 P-94-02C 2-Jul-11 1121 .241 1125 No 
V44 P-94-03A 2-Jul-11 1120.397 1126 No 
V45 P-94-038 2-Jul-11 1124.698 1126 No 
V47 P-94-04B 13-Jul-10 1125.428 1126 No 

P2001-02A 2-Jul-11 1118.891 1123 No 
P2001-02B 2-Jul-11 f118.583 1123 No 
P2001-03 2-Jul-11 1082.122 1120 No 

P09-LCD--1 2-Jul-11 1093.744 
P-09-LCD-2 2-Jul~11 1093.456 
P09-LCD-3 2-Jul-11 1092.035 
P09-LCD-4 2-Jul-11 1082.498 
P09-LCD-6 2-Jul-11 1090.572 
P09-LCD-7 2-Jul-1 1 1097.125 

bH1 PW-10-01 2-Jul-11 1125.69 1135 No 
DH2 PW-10-02 2-Jul-11 1125.39 1131 No 
DH3 PW-10-03 2-Jul-11 1122.971 1130 No 
DH4 PW-10-04 2-Jul-11 1132.541 1132 No 
DH5 PW-10-05 2-Jul-11 1137.861 1139 No 

S:IFAR0\2210_ 1CD009.005 _ Vangorda 2011 Geotei;;h lnspectlon\Report\Appendices\Appendix B - LCD Piezo and Thermister rdge\ 

Vangorda Wast& Rock Piezo Data lo 2July2011_r0 
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Photo I : Drain #6 

Photo 2: Drain #5 with Grum Dump in Background 

PMH l c0009.005_pholos_PMH_rOY1 , Jul. 15, 11, 10!52AM July 2011 



I l SRK Consulting 
Appendix A: 2011 Annual Inspection Waste and Water Management Facilities - Vangorda/Grum Page 2 of 20 

n 
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Photo 5: Seepage Collection Looking Back Towards Drain #2 

Photo 6: Seepage Collection Ditch Looking Downstream Towards LCP 

PMH lcCOll9JlOSJ>h0101_PMH_ .... 1. J-', 15_ 11, 10:S2 IIM July 2011 
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Photo 7: Seepage Collection Ditch at Nose ofVangorda Waste Rock Dump. 

Photo 8: Shallow Subsidence on Till Dyke Above Seepage Collection Ditch 

PMH 1oD009.005_pholOS.,PMH,.tCY1, JUI. 15, 11, 10:52 AM July 2011 
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Photo 9: Erosion on the Till Dyke Blow Cover Trials 

Photo 10: Little Creek Pond 

PMH July 2011 
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Photo 11: Downstream Face of Little Creek Pond 
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Photo 12: Inlet to the Emergency Spillway at Little Creek Pond 
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PMH 1<0009.005..J>hoto•_PMti_,.,.1, Jul. 10, , , . 10:6~ M1 July 2011 



n 
r 
r 

r 

l 

L 

L 
l 
l 
L 
L 

SRK Consulting 
Appendix A: 2011 Annual Inspection Waste and Water Management Facilities - Vangorda/Grum 

Photo 14: Inlet to Emergency Spillway at the Headworks of the Vangorda Ck 
Diversion 

PMH lc0009.005_photos. PMH_rOY1 , Jul, 15, 11. 10:52 AM 
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Photo 16: Vangorda Creek Diversion 

L 
PMH lij0009.006_.ohotos .. PMH,.rav1, Jul . 16, 11, 10:62 AM July 2011 
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Photo 18: Vangorda Creek Diversion 

PMH 1c0009.0D5 _phoiot _PMH _ NW1, Jul. 15, 11, 10:52 AM July 2011 
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Photo 20: Vangorda Diversion Entering Plunge Pool 

PMH 1,D009.005_phol0>_PMH_ nw1, Jul. 15, 11, 10;52 IIM July 2011 
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-· 
Photo 22: Vangorda Pit North Interceptor Ditch (lower reach) 

PMH 1ot)O(l!l.00$...Ji~~--l>MH_tov1,Jol, 1~. 11, 10'-'i2AM 
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Photo 24: Bentomat Lined Ditch from V-15 

PMH 1cD009.00S_pholos_PMH_rw1,Jul. 1S, 11, 10:.S~AM 
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Photo 25 Ponded Water Above Blocked Culvert Below V-15 Pond 
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Photo 27: Seepage Collection Ditch Upstream ofV-notch Weir in Main Stem of Grum 
Creek 

Photo 28: V-notch Weir on Main Stem of Grum Creek 

PMH 100009.005..Pholos_PMH_rf!'/1,Jul, 1~. 11. 10:52AM July 2011 
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Photo 29: Ditch Above Moose Pond with Riprapped Spillway Installed by DES during 
Hi h Runoff Event from GSC 

; \ i 

~ . 

Photo 30: Ditch Flow into Moose Pond 

PMH lo0009.005_pholo,_pMH_rovl , Jut 16, 11, 10:621\M July 2011 
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Photo 33: Sludge Pond _______ _ 

Photo 34: Sludge Pond 

L 
PMH 1c0009.0QS..Jlhe>4~t _J>MH_r..,.1 , JIA , 15, 11, 10:G2 IIM July 2011 
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Photo 35: Downstream Slope of Sludge Pond Embankment --------------~~--

Photo 36: Groucho Pond with Ice 

L 
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PMH 1•D009.00,_pholos_PMH_rov1 , Juf. 16, 11, 10:52 AM July 2011 
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Photo 38: Sheep Pad Pond Embankment 
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Photo 39: Sheep Pad Pond 
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BH94LCD1 

DlllO 

May•94 
Sep-94 
Sep,95 
Sep-96 
May-97 
Oct-97 
May•98 
Sop•9B 
May-99 
Sep-99 
Jun-00 
Aug•OO 
Scp-00 

5-Jun-01 
30-Aug,01 
9-May-02 

10-May-03 
9-Sep-03 
8•M3y•04 

19,May-05 
9-Sep-05 

16-May-06 
11-Sep-06 
10-May-07 
27•Aug•07 
27-Mar-08 

4-Apr-08 
10-Apr-08 
21-Apr-08 
28-Apr-08 
5•May-08 

12-May.08 
15,May-08 
20-May-08 
26-May-08 

2-Jun-08 
11.Jun-08 
18.Jun-08 
24-Juri-08 

2-Jul-08 
7-Jul-08 

15-Jul-08 
22-Jul-08 
29-Jul-08 
4•Aug-08 

11-Aug-08 
21,Avg-08 
18-Se~08 
26-Jun-09 
9-Sep-09 

15-May-10 
10-sep-10 
27•M3V•11 

Date 
Installed: 

Surface 
Protector 

Re11dlng (p~I) 

Shallow 

2.9 
2.0 
2.5 
3.1 
2.3 

3.02 
2.79 
2.85 
1.(15 
1.71 
1.30 
1.60 
1.80 
2.40 
2.60 
2.20 
2.00 
2.10 
1.40 
2.30 
1.90 
1.50 
1.80 
1.50 
1.eo 
1.7 

1.70 
1.80 
1.50 
1.70 
1.60 
1.80 
1.70 
1.60 
1.60 
1.80 
1.60 
1.80 
1.70 
1.60 
1.60 
um 
1.70 
1.80 
1.60 
1.70 
1.90 
1.90 
1.90 
2.20 
1.50 
1.20 
0.80 

Table H-68: Little Creek Dam 
Pneumatic Plezometer BH94-LCD1 

(Revised to May 27, 2011) 
Shallow Tip Doop Tip 

June'94 Elevation: Elevation: Llttlo Creek Dam 
Crest Elov. 

1103.6 1097.0 1114.5 
yes 

Plezometrlc Elevation (m Pond 
HI) Elevetlon 

(mull 
Deep ·shallow Deep 

12.1 1105.63 1105.47 
11 .6 1105.00 1105.12 
11 .0 1105.35 1104.70 
12.1 1105.77 1105.47 
11.4 1105.21 1104.98 
12.36 1105.71 1105.65 
12.46 1105.SS 1105.72 
11.33 1105.60 1104.93 - 1109.5 
10,95 1104.90 1104.67 
9.70 1104.80 1103.79 -1105 
11.40 1104.51 1104.98 
10.60 1104.72 1104.42 
11.00 1104.86 1104.70 
12.60 1105.28 1105.82 1109.33 
11.20 1105.42 1104.84 1108.55 
11.40 1105.14 1104.98 1109.78 
11 .40 1105.00 1104.98 1110.64 
10.30 1105.07 1104.21 1108.13 
10.60 1104.58 1104.42 1110,01 
11.30 1105.21 1104.91 1110.27 
10.70 1104.93 1104.49 1108.57 
10.90 1104.65 1104.63 1109.99 
10.60 1104.86 1104.42 1108.40 
10.50 1104.66 1104.35 1110.18 
10.70 1104.72 1104.49 1108.69 
10.3 1104.79 1104.21 1108.91 
10.30 1104.79 1104.21 1108,90 
10.30 1104.86 1104.21 1108.90 
10.20 1104.65 1104.14 1108.94 
10.30 1104.79 1104.21 1109.226 
10.70 1104.72 1104.49 1110.191 
11 .30 1104.86 1104.91 1111 .696 
11 .30 1104.79 1104.91 1110.697 
11 .30 1104.72 1104.91 1110.311 
1-1.30 1104.72 1104.91 1109.919 
11.20 1104.86 1104.84 1109.116 
11.30 1104.72 1104.91 1109.176 
11.40 1104.72 1104.98 1109.213 
11.50 1104.79 1105.05 1109272 
11.50 1104.72 1105.05 1109.295 
11.60 1104.72 1105.12 1109.323 
11.80 1104.72 1105.26 1109.732 
12.20 1104.79 1105.54 1109.903 
12.30 1104.B6 1105.61 1109.948 
12.20 1104.72 1105.54 1109.968 
11.90 1104.79 1105.33 1109.181 
11.20 1104.93 1104.84 1108.010 
11.80 1104.93 1105.26 1108.909 
12.00 1104.93 1105.40 1110.237 
11.00 1105.14 1104.70 1108.731 
10.60 1104.65 1104.42 1107.545 
09.80 1104.44 1103.86 1107.71 6 
10.80 1104.16 1104.42 1109.161 

Comment 

Pond Elevatlon: May 30, 2011 
Note: O!!l!! lo the end of 2009 as reported by SRK Consulting Engineers and Geoscienbsls; data from 2010 and on reported by Damson 
l;nvlronmenl!!I Service~ 
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- Denison. Figure .H-51: little Creek Dam 

iii 

Envl.ronmental 
Services Pneumatic Piezometer .BH94 LCD-1 (Revised to May 27, 2011) 
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r 

l 

l 
L 

Danison 
Environment!!! 
Services 

BH94LCD2 

Date 

May-94 
Sep,94 
Sep-95 
Sep-96 
May-97 
Ocl-97 
May-96 
Sep,98 
Mey-99 
Sep-99 
Jun-00 
Aug-00 
Sop•OO 

5.Jun.Q1 
30-Aug-01 
9•May-02 
10,May-03 
9-Sep-03 
6-May-04 
8-Sep,04 

19-Mey-05 
9-Sep-05 

16,May-08 
11-Sep-06 
10•May-07 
27,Aug.07 
27-Mar-08 
4•Apt-08 
10,Apr-08 
21-Apr-08 
28-Apr•08 
6-May,08 
12-Mey-08 
16-May-08 
20-May-08 
26-Mey-08 
2.Jun-08 

11-Jun-08 
18-Jun-08 
24•Jun-08 
2-Jul-08 
7-Ju!-08 

15-Jul-08 
22.Jul-08 
29-Jul-08 
4-Aug-08 
11-Aug-08 
21,Aug-08 
11,1-Sep-08 
26-Jun-09 
9-Sep-09 

15-Mey.10 
10-Sep-10 
27-Mev-11 

Data lmitellad: 

Surfaeo 
Protector 

Table H-69: Little Creek Dam 
Pneumatic Piezometer BH94 LCD·2 

(Revised to May 27, 2011) 

June '94 
ShellowTlp DoepT!p Little Creak Dem 
Elovatton: El ovation: Creat Elev. 

yos 
1100.5 1094.9 1114.6 

Reeding (pal) Plozomotrlc: elevation Pond 
(meal) Etevatlor, 

(mHI) 
Shallow Doop Shallow 

.. 
Deep 

0.4 6.4 1100.78 1099.38 
0.2 6.3 1100.64 1099.31 
0.0 06.0 1100.50 1099.10 
1.0 7.0 1101 .17 1099.80 
0.6 7.2 1101.06 1099.94 
1.00 7.34 1101.20 1100.0tl 
1.25 7.78 1101.38 1100.35 
0.96 7.00 1101.19 1099.80 - 1109.6 
1.10 7.06 1101 .27 1099.84 
0.91 6.00 1101 .14 1099.10 -1105 
0.90 07.00 1101.13 1099.80 
0.90 06.40 1101 .13 1099.38 
0.90 06.70 1101 .13 1099.59 
1.00 07.60 1101.20 1100.22 1109.33 
1.20 06.90 1101.34 1099.73 1108.55 
1.10 05.20 1101.27 1098.54 1109.78 
1.00 07.30 1101.20 1100.01 1110.54 
1.00 06.40 1101.20 1099.38 1108.13 
0.90 06.80 1101.13 1099.66 1109.32 
0.60 06.90 1101.06 1099.73 
1.30 08.80 1101.41 1099.66 
0.90 06.40 1101.13 1099.38 
1.00 06.90 1101.20 1099.73 1110.29 
1.80 10.60 1101.76 1102.32 1108.40 
1.50 10.50 1101.66 1102.25 
1.6 10.7 1101.62 1102.39 

1.00 6.30 1101.20 1099.31 1108.91 
1.10 6.40 1101.27 1099.38 1108.90 
1.20 6.50 1101.34 1089.46 1108.90 
0.80 6.40 1101.13 1099.38 1108.943 
1.10 6.50 1101.27 1099.45 1109.225 
1.10 6.70 1101.27 1099.69 1110.191 
1.20 7.00 1101.34 1099.80 1111.696 
1.10 6.90 1101 .27 1099.73 1110.697 
1.00 6.90 1101 .20 1099.73 1110.311 
1.00 6.80 1101.20 1099.66 1109.919 
1.20 6.80 1101 .34 1099.66 1109.116 
1.00 6.70 1101.20 1099.69 1109.176 
1.00 6.70 1101 .20 1099.58 1109.213 
1.10 6.70 1101.27 1099.59 1109.272 
1.00 6.70 1101.20 1099.59 1109.295 
1.10 6.70 1101.27 1099.59 1109.323 
1.00 6.80 1101.20 1099.66 1109.732 
1.10 7.00 1101.27 1099.80 ·1109.903 
1.20 7.10 1101.34 1099.87 1109.948 
1.00 7.00 1101.20 1099.80 1109.968 
1.00 6.80 1101.20 1099.66 1109.181 
1.20 6.60 1101 .34 1099.62 1108.010 
1.20 6.80 1101.34 1099.66 1108.909 
1.20 8.90 1101.34 1099.73 1110.237 
1.30 6.40 1101.41 1099.38 1108.731 
1.00 6.30 1101.20 1099.31 1107.646 
0.90 6.70 1101.13 1091;1.89 1107.716 
0.90 6.20 1101.13 1099,24 1109.161 

Commont 

. 

Pond Elevation: Mev 30, 2011 
Nole: Data to the end of 2009 !IS reporled b y SRK Consultin En ineers end Geoscientlsts; d!!l!! from 2010 and on ro g g po rled b y Denison 
Environmental Service!! 
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Figure H-52: Little Creek Dam 
Pneumatic Piezometer BH94 LCD-2 (Revised to May 27, 2011 
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l 

L 
L 

Denison 
Environ mental 
Service:. 

-Date Installed: 
8H94 LCD3 

Surface 
Protector 

June '94 

yes 

Reading (psi) 

Date St111!!ow Deep 

May-94 0.8 4.3 
Sep-94 0.2 3.7 
Sop-95 0.0 03.5 
Sop-96 0.2 4.0 
May-97 0.2 3.8 
Oct-97 0.14 4.54 
May-98 0.54 4.58 
Sep-98 0.17 3.62 
May-99 0.40 3.50 
Sop-99 0.30 2.42 
Jun-oo 0.10 3.40 
Aug-00 0.00 3.10 
Sep-00 O.Q1 3.40 

5-Jun-01 0.00 4.80 
30-Aug-01 0.01 3.49 
9-May-02 O.Q1 3.50 
10-May-03 0.00 3.60 
9-Sep-03 0.00 2.70 
8-May-04 0.00 2.80 
8-Sep-04 0.10 3.30 
19-May-05 O.Q1 4 .00 
9-Sep-05 0.00 2.80 
16-May-06 0.00 3.30 
11-Sep-06 1.80 10.60 
10-May-07 1.50 10.50 
27-Aug-07 1.6 10.70 
27-Mar-08 0.80 2.80 
4-Apr-08 0.90 2.90 
10-Apr-08 0.90 2.90 
21-Apr-08 0.70 2.90 
28-Apr-08 1.00 3.00 
S.May-08 0.80 3.20 
12-May-08 0.90 3.60 
15-May-08 1.00 3.70 
20-May-08 0.90 3.80 
26-May-08 0.90 3.80 
2-Jun-08 1.00 3.80 
11 -Jun-08 0.90 3.60 
18.Jun-08 0.90 3.50 
25-Jun-08 1.00 3.60 
2-Jul-08 0.80 3.50 
7-Jul-08 0.90 3.60 

16-Jul-08 0.90 3.80 
22~Jul-06 1.20 4.20 
29-Jul-08 1.00 4.20 
4-Aug-08 0.80 4.10 
1 l •Aug-08 0.90 4.10 
21 -Aug-08 1.10 4.30 
18-Sep-08 1.10 4.10 
26-Jun-09 1.20 4. 10 
9-Sep-09 1.40 3.30 

15-May-10 0.10 3.30 
10-Sep-10 0.00 2.50 
27-May-11 0.10 3.1 

Table H-70: Little Creek Dam 
Pneumatic Piezometer BH94 LCD-3 

(Revised to May 27, 2011) 
Shallow Tip Deep Tip Llttlo Crook Dam 
Elevation: Elevation: Crest E!ov. 

1105.5 1101.2 1114.S 

Plozomotrlo Elovation Pond 
(mHI) Elovatlon 

(m a,1) 

Shallow Cieop 

1106.06 1104.21 
1105.64 1103.79 
1105.50 1103.85 
1105.61 1104.00 
1105.64 1103.86 
1105.60 1104.38 
1105.88 1104.41 
1105.62 1103.73 -1109.5 
1105.78 1103.65 
1105.71 1102.89 -1105 
1105.57 1103.58 
1105.50 1103.37 
1105.51 1103.58 
1105.50 1104.56 1109.33 
1105.51 1103.64 1108.55 
1105.51 1103.65 1109.78 
1105.50 1103.72 1110.54 
1105.50 1103.09 1108.13 
1105.50 1103.16 1109.32 
1105.57 1103.5-1 
1105.61 1104.00 
1105.SO 1103.16 
1106.50 1103.51 1110.29 
1106.76 1108.62 1108.40 
1106.55 1108.55 
1106.62 1108.69 
1106.06 1103.16 1108.91 
1106.13 1103.23 1108.90 
1106.13 1103.23 1108.90 
1105.99 1103.23 1108.943 
1108.20 1103.30 1109.225 
1108.06 1103.44 1110.191 
1106.13 1103.72 1111.696 
1106.20 1103.79 1110.697 
1106.13 1103.86 1110.311 
1106.13 1103.86 1109.919 
1106.20 1103.86 1109.116 
1106.13 1103.72 1109.176 
1106.13 1103.65 1109.213 
1106.20 1103.72 1109.272 
1106.06 1103.65 1109.295 
1106.13 1103.72 1109.323 
1106.13 1103.88 1109.732 
1106.34 1104.14 1109.903 
1106.20 1104.14 1109.948 
1106.06 1104.07 1109.988 
1108.13 1104.07 1109.181 
1106.27 1104.21 1108.010 
1106.27 1104.07 1108.909 
1106.34 1104-07 1110,237 
1106.48 1103.51 1108.731 
1105.57 1103.51 1108.731 
1105.50 1102.95 1108.731 
1105.57 1103.37 1109.161 

--

Comment 

Pond Elevation: May 30, 2011 

Nole: Data lo the end of '.W09 EIB reported by SRK Consulting E;ng!neers and Geosclentlsts; data from 2010 and on reported by Oen Ison 
Environmental Services 
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Figure H--53: Little Creek Dam 
Pneumatic Piezomet.er BH9·4 LCD-3 (Revised to· May 27, 2011 
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Figure H-48: Little Creek .Dam 
Thermistor BH94 LCD-4 (Revised to May 27, 2011) 
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Figure H49: Little Creek Dam 
Thermistor BH94 LCD-5 (Revised to May 27, 2011) 
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SRK Consulting 
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Photo 1: Erosion along Vangorda Interceptor East, upper section (June 26, 2011) 

Photo 2: slumping along Vangorda Interceptor East, lower section 
(June 26, 2011) 



f 

l 

l 

[_ 

L 
L 
L 

Denison 
Environ mental 
Services 

Photo Log: 
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Photo 3: Vangorda Interceptor East Diversion 
(June 26, 2011) 

Photo 4: Approach to Moose Pond; 
(June 26, 2011) 
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Photo 5: Temporary re-direction off flow blocked off; flow from V15 ditch is 
directed to Moose Pond (June 26, 2011) 

Photo 6: Rip rap on temporary flow path constructed mid-May 
(not in use at time of photo) (June 26, 2011) 
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Photo 7: Moose Pond (June 28, 2011) 
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