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1.0 INTRODUCTION

Over the course of 75 years of active mining on the Keno Hill Properties, there is a substantial
number of older workings on the former United Keno Hill Mine (UKHM) sites. Many of these

abandoned sites are accessible to the public and in some instances local literature even

encourages tourists to visit these sites. The public is exposed to human health and safety
hazards such as open shafts and stopes, instable pit walls, open or partially accessible adits
and buildings. These types of hazards can result in persons being injured, even fatally
wounded, if the right precautions are not in place to protect the public from these hazards.

The Government of Canada, along with the Yukon Territorial Government and the Yukon First
Nations, commissioned a comprehensive Baseline Environmental Study project in the
summer/fall of 1999, for the Keno Valley and Dublin Guich area by Public Works and
Government Services Canada (PWGSC)'. This project's key objectives were to:

= Compile the available and current information describing the physical setting and
resources of Keno Valley and Dublin Guich;

= Describe traditional and other non-mining land uses in the study area; and

= |dentify mine tenure status, historical mine exploration development and operational
activities, potential or acid rock drainage conditions, and health/safety risks
associated with specific Keno Valley and Dublin Guich exploration and mining sites.

Recently, Alexco Resource\Corporation was selected as the preferred purchaser of the UKHM
property. A condition in the Request for Offers and purchase of the assets of UKHM was for the
selected purchaser to undertake a Baseline Environmental Assessment of the property. SRK
Consulting was contracted by Alexco Resource Corporation to conduct site inspections as part

of this assessment.

SRK attended the Keno Hill property and documented a number of sites in September 2005, but
ran short of time and could not complete the inspection of all the sites indicated in the PWGSC
Environmental Baseline Assessment until the following year. In August and September 20086,
SRK Consulting returned to the property to continue the Baseline Environmental Assessment,
and was accompanied by Access Consulting Group (ACG) to complete the inspection and

documentation .

! Public Works and Government Services Canada, “Keno Valiey/Dublin Guich Environmental Baseline Assessment”, March 2000
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This document outlines the methodology to identify and rank the risks associated with each site

and contains-a listing of all the physical hazards that were observed at each site that was

inspected in 2005 and 2006. Recommendations for the higher priority hazards to ensure that

public health and safety, as well as Alexco Resource Corporation interests are protected against

injury or death that may have result due to exposure to one or more of these of these hazards at

the site, are proposed.

2.0 METHODOLOGY

The following methodology was used:

1. Review of previously documented physical hazard information on the Keno Hill
Property, including the PWGSC Environmental Baseline Assessment, the SRK
Preliminary Baseline Assessment Report, and discussions with site caretakers and
historic operators possessing historical knowledge of site operations;

2. Comprehensive physical hazard site investigation and documentation of hazards not
currently identified on the Keno Hill Property;

3. Preparation of a physical hazard risk register inclUding all risks at all locations
‘showing location, description of hazard, accessibility, and priority for risk reduction;

" 4. Consultation with local Yukon Government offices to review the risk registry and
hazard ratings;

5. Recommendations to either eliminate or limit access to the hazards, including but not
limited to signage, fences, locked gates, and public education;

6. Additional field investigation as necessary to develop design;

7. Develop construction designs and cost estimates for elimination ‘of the hazards;

8. Implement the recommended actions; and ‘

9. Prepare a final project report.

January 2007
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2.1 BACKGROUND REVIEW

In March 2000, as part of a joint initiative by the Government of Canada, Yukon Government
and Yukon First Nations, the Environmental Services Department of Public Works and
Government Services Canada conducted baseline environmental assessments of areas in the
Yukon generally associated with exploration, miningy or industrial activities and operations. One
such assessment included in its study area the Keno Hill Mining Properties, and the findings of
this study are presented in Keno Valley/Dublin Gulch Environmental Baseline Assessment,
(Environmental Servi.ces — Public Works and Government Services Canada, March 2000.)

This assessment included inventories of mine openings and excavations, and of infrastructure
at each of the identified sites based on physical site inspections conducted in 1999 and 2000.
This provided the foundation for further site investigations and follow-up. The pertinent
information (workings descriptions, maps, site locations) from the PWGSC document was
extracted and compiled in a brief field reference manual for site investigators. This information
was qualified with many years of site experience on the part of ACG principals and sub-
contractors. Known data gaps and erroneous information from the PWGSC report were
reviewed and corrected, augmenting the background data and presented a more complete
picture of the existing nature and locations of physical hazards on the Keno Hill Properties.

2.2  SITE INVESTIGATION

An initial site investigation was conducted in September 2005, which included verifying and
documenting existing physical hazards. Darryl Hockley, Bruce Murphy, and Dylan McGregor of
SRK Consulting, were accompanied by Ken Nordin of Laberge Environmental Services and
Peter Johnson of Alexco Resources Corp. in conducting this initial investigation, which covered
a number of accessible sites: The sites were examined in a manner directed initially at verifying
prior documentation, and then more exhaustively to produce a definitive inventory of the

particular hazards at that location.
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As the initial investigation took place late in the year, not all of the concemed sites were

examined at that time. Dylan MacGregor of SRK Consulting, accompanied by the author, was ’

on site from August 16 to August 25, 2006, and documented 32 of the remaining sites, as
indicated on the Project Area Overview map, as well as reviewing two high priority sites
including Bellekeno 600 (Eureka shafts), and the Lucky Queen adit. Inspections were carried
out on foot, by pickup truck, and by All-Terrain Vehicle. Sites included in these inspections were
those known to be on' UKHM claim blocks and those that were within one claim block of a
known UKHM claim. The workings associated with these sites were located with a GPS unit in
order to verify that the workings were either on or off UKHM claim blocks. One site, Gold
Queen, could not be located based on the coordinates and description given in the PWGSC
document, and therefore could not be documented.

Dylan MacGregor completed the inspection and documentatibh of the four remaining sites on
September 18, 2006, including the Keno No. 9, Cream & Jean, Dragon & Miller, and Coral &
Wigwam sites, which concluded our documentation of all relevant sites. A diagram showing all
the sites inspected in both 2005 and 2006 is shown in Figure 1

Photo 1: D.MacGregor of SRK Consulting examines an
abandoned shaft on Keno Hill.
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2.3 PHYSICAL HAZARD RISK REGISTRY AND RATINGS

All of the physical hazards identified during the site visits were compiled in a comprehensive list,
organized in numerical order, using the site identifications numbers used in the Keno
Valley/Dublin Guich Environmental Baseline Assessment (see Appendix I). The columns in the
risk registry included the PWGCS site numbers and site names, a description of the location as
well as the UTM coordinates, a description of the hazard and who last identified the hazard
(ie. PWGCS, SRK Consulting, ACG), and mitigation measures taken to date. Three columns
used to determine the hazard rating are listed below:

1. Severity of the Consequence: If the hazard could result in serious injury or death
(ie. Falling down a vent raise), it received a “Critical” rating, whereas accessible
abandoned buildings with no underground workings received a “Low” rating as this
hazard would not likely result in serious harm to a person.

2. Likelihood of Exposure: A site located on a main thoroughfare that is easily
accessible would receive “Frequent” or “Continuous” exposure as opposed to a site
located in the dense bush far up on a hillside, in which the prospect of human encounter
would likely be remote.

3. Likelihood of Probability: A hidden hazard, where a person may not perceive the
hazard until it is too late to avoid, would receive an “Almost Certain” or “Likely” rating,
whereas a hazard indicated with warning signs or gates brining it's attention to a person
would receive a “Rare” or “Unlikely” rating.

Each of the three columns was then used in a risk rating matrix, which would assign a numerical
rating and a descriptive rating in the appropriate columns, signifying it to be either a low hazard,
a moderate hazard, or an extreme hazard.

It is important to note that this information was used by Alexco Resources Corp. to determine
which hazards would take a priority in the Physical Hazard Reduction Program by referring to
the descriptive risk rating. The numerical rating is there only as a reference, and was not used

o quantify the risk or exposure.
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Meeting with Yukon Government Officials

A meeting was held at the offices of ACG on December 13, 2006, and was attended by Bill
Leary, the Mayo district Natural Resources Officer, and Hugh Copland, Project Manager for the
Assessment and Abandoned Mines Branch of the Yukon Government, Rob Mcintyre and Dan
Cornett of ACG, as well as the author. During this meeting, the attendees reviewed individual
site inspections and discussed at length the appropriate rating that each individual hazard
should receive. At the conclusion of the meeting, a definitive rating was given to each hazard
identified in the comprehensive risk registry that satisfied all attendees. The following week, the
risk registry was updated to reflect the conclusions reached during the meeting.
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3.0 HAZARD REDUCTION TO DATE

During the summer/fall of 2006, action was taken to eliminate certain high priority hazards as
the public exposure to these hazards was significant and the need to address these sites in a
timely manner was of the utmost importance. SRK Consulting was tasked with developing an
effective ahd long term deconstruction design for these high priority sites. SRK’'s remedial
design criteria is included in Appendix Il.

3.1 SHAMROCK J VENT RAISE

The most significant site remediated during the 2006 season was the Shamrock J vent raise.
This site contained a building that was partially collapsed over an open vent raise, and vehicle
track evidence in the past had provided indication that this site represented the highest priority
danger for personal injury, particularly as tourists regularly frequented the area. A fence to
prevent access had been previously installed but evidence suggested that tourists and the
public were still able to access the site and a significant risk remained. The Shamrock J site is
within a published tourist destination. Based on the design criteria provided by SRK, the
building was first removed and stacked next to the vent raise. Prior to building removal, the
fence was dismantled and transported offsite and is stored in Elsa for future use.

Photo 2: View of Shamrock J building partially collapsed
over open vent raise.
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Upon removal of the building, it was evident that the vent raise was collapsed with overburden
material. A 325 excavator was used to assess if the vent raise was bridged with material. The
excavator dug approximately 20 feet into the material and it continued to be competent and not
bridged. The hole was then filled with local borrow material as per SRK specifications (see
Appendix Il). The top of the filled hole was capped with growth media and mounded to promote
water runoff. The building material was burned and the remaining metal debris was loaded and
transported to dump site at Elsa. A bumn permit was secured prior to burning the remnant

building.

Photo 3: View of Shamrock J vent shaft filled and mounded
with building removed.

3.2 BELLEKENO EUREKA VENT RAISES AND SHAFTS

As part of the Bellekeno workings on Sourdough Hill, seven open holes and one trench were
identified in the immediate vicinity of the road leading to the Bellekeno mine. All of the holes
were mound filled with material as per SRK specifications (see Appendix Il) as tourists and local
residents frequently travel this road and the holes and shafts were easily accessible.
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Photo 5: Excavator filling open Bellekeno hole.
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3.3 SADIE LADUE WERNECKE SHAFT AND COLLAPSED STOPE

At the Sadie Ladue site, also sometimes referred to as the Wernecke Camp, two specific
hazards were identified. An open shaft was located on the flat, excavated area at the base of
the slope below the manager’'s house, and a collapsed stope resulting from underground failure
was present approximately 75 metres southwest of the open shaft. This site was considered a
high priority danger for personal injury, as there was a defined trail leading directly to the site

from the town of Keno.

The shaft (commonly referred to as the Wernecke shaft) was timBér lined was agpen below the
surface a significant distance. The remédiation for this shaft folldwéd the SRK general
backfilling guidelines (see Appendix 1), which consisted of filling the shaft with édequately sized
material that would compact enough to lessen the likelihood a future shbsidence over the shaft.

Photo 6: View of Wernecke shaft building located below the
manager’'s house at the base of the hill.
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Photo 7: View of Wernecke shaft being filled.

The collapsed stope was approximately 7 metres long by 4 metres wide, with the opening
extending approximately 5 metres underground. Loose slabs in the back of the opening had
fallen and could have posed a serious risk to persons exploring near the entrance of the
collapse. Remediation of the collapsed stope consisted of excavating around the cavity,
allowing the slab roof to collapse inward on itself and provide partial fill for the. cavity. Then
additional material was added from the surrounding soil to fill the remaining cavity.

Photo 8: Excavator starting to fill collapsed stope.
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4.0 2007 REMEDIATION WORK

Upon commencement of the 2007 season, the primary objective will be to address the high
priority sites identified in the risk register to date. Once again, SRK Consulting will be tasked

with developing remedial designs for those sites requiring it. Alexco Resources Corp. will use
these supplied design criteria to ensure that the threat to the public safety presented by these

hazards is eliminated. Below is a table of the highest priority sites (thosé given an “Extreme”
rating) that will be addressed in 2007.

Site Number

Name

Description of Hazard

- Dixie

Shaft is partially collapsed and filled with
water to a depth of approximately 3m below
ground level. '

Two collapsed raises show evidence of
subsidence.

Bermingham and
Ruby

Ruby shaft area has collapsed on skip; area
in front of shaft has failed also.

Bermingham 200 level Adit has collapsed
somewhat but is still accessible.

No Cash

No Cash 100 Level adit partially collapsed.

+ Brefalt shafthouse is accessible.

Hector Calumet

s Underground opening present in west corner.
¢« No berming around the open pits and possible

wall failure in some areas.
Sinkholes present in pit floor.

11

Galkeno

200 Level adit is open and unsafe.

19

Onek

Collapsed rock above 400 Level adit; timbers of
400 Level in poor shape.

Lone Star shaft inaccessible except for 5m deep
hole within open pit.

25

Black Cap, Shepherd,
and Lucky Queen Adit

* Biack Cap adit accessible.
» Lucky Queen adit accessible through broken

timbers.
Two shafls present that are open and
accessible.

26

Lucky Queen

Doors unlocked on Shaft #1 head frame.

27

Lake

Large head frame present above shaft, access
to descent ladder nailed shut, however, access
can be gained from side of shaft as ground has
collapsed. Shaft may be approximately 5m deep.

29

Highlander

One caved in adit with a small opening that stiil
allows accessibility.

*Site number refers to the number assigned in PWGSC (2000).

January 2007
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Site Number Name = - Description of Hazard

» Keno 200 Adit coliapsed some approx. 3m deep;
accessible from door at front.

o Comstock 150 Adit door sealed but has

32 Keno some damage which may allow
accessibility.

o Comstock 200 Adit door sealed but
accessible from smaller door on west side.

e Faro Gulch Portal not inspected. Unsure of
condition.

36 Keno No. 9 System | « Open pits on top of Keno Hill summit.

+ Two open holes are present just east of the
Signpost.

e Rock overhang has caved in at adit entrance

76 i
Townsite and is considered a safety hazard.

7 Sadie Ladue 600 adit | « One adit present; still accessible.

*Site number refers to the number assigned in PWGSC (2000).

January 2007 Page 16 ;i S
Access

ieees



KENO HiLL PROPERTY PHYSICAL HAZARD REDUCTION PROGRAM - 2006

5.0 TERMS OF LIMITATIONS AND CERTIFICATION

Although a thorough field survey was carried out to locate, identify and assess the physical
hazards on the Keno Hill Property, the potential remains for additional hazards to exist on-site.
Note, however, that the investigation was focused on known historical sites where previous
workings or mining had occurred. With any area which has seen decades of historic
underground and surface mining, there are bound to be new physical hazards that arise from
time to time. Our program of reguilar inspections and monitoring should be successful in
discovering any new physical hazards and this document will be revised accordingly. Additional
workings may be hidden in the dense bush areas or in locations that are not clearly visible either
from the roadways or aerial views, and were never staked as claims or reported by locals in the
vicinity. However, the field investigation, UKHM Site Characterization Report, and PWGSC
documentation is thought to capture the majority of the sites known to be located on or near the
Keno Hill Property.

This report was prepared for the exclusive use of the Yukon Government, and is based on data
and information collected from the Keno Valley/Dublin Gulch Environmental Baseline
Assessment, (Environmental Services — Public Works and Government Services Canada,
March 2000.), the United Keno Hill Mines Site Characterization (Access Consulting Group), and
during the on location site assessments performed in August and September of 2006. The
Project Team has followed standard professional procedures have been followed in conducting
the inventory and consolidation and in preparing the contents of this report. The material in this
report reflects the Project Team’s best judgment in light of the information available at the time

of the preparation of this report.

Any use that a third party makes of this report, or any reliance on decisions to be made based
on it, is the responsibility of the third parties. The Project Team accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on
this report. The Project Team believes that the contents of this report are substantively correct.
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The information and data contained in this report are based solely on the conditions observed at
the time of the field assessment and have been developed or obtained through the exercise of
the Project Team's professional judgment and are set to the best of the Project Team's
knowledge, information, and belief. Although every effort has been made to confirm that all
such information and data is factual, complete and accurate, the Project Team offers no

guarantees or warranties, either expressed or implied, with respect to such information or data.

The Project Team shall not, by the act of issuing this report, be deemed to have represented
that any investigations conducted by it have been exhaustive or will identify all the physical
hazards on the Keno Hill Property, and persons relying on the results thereof do so at their own
risk.
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6.0 CERTIFICATION

Should you have any questions regarding this report, or if you require further information, please
contact the undersigned at Access Consulting Group in Whitehorse, Yukon, at (867) 668-6463.

Respectfully submitted,

ACCESS CONSULTING GROUP

A registered trade name for Access Mining Consultants Ltd.

Prepared by:

Corey S. Fernets, C.E.T.
Engineering Technologist

Reviewed by:

Robert L. Mcintyre, R.E.T., CCEP
Senior Engineering Technologist
President, Access Consulting Group
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{Bubsidence/sinkhole uphill of the 300 sdit. SRK 2005 Ske Inspection Moderate Remole Rarc 0.1
3 Bloabind Northeast slope of Gaera Fl, approximaisly Three sharts wers locatod st of cabin, two wih ladders, Shafts fied
Sicm northwest from Keno Ciy, 70m upslopa from | 482750E, 7083825N [in but stil relativly deep (approx, 1-2m) One smal shat loosted ACG 2008 Site inepection
Sibver Trad north of otter shafts only 0.5m ¢ Moderate Remote Undikely 0.3 Monbr e
llbﬂ cabln accesaibls: in poor condition. AGG 2006 Sits irepection Law Rumnote Unlikely 0.03
15 Tin Can uphil of Sitver Tral Highway . 483743, 7088748N Onw pastially caved shaft Jound further down slope; stil somewhat ACG 2006 Site | N . . — . -
[ Rico K wiope of Gewna W, 450m Upsope of (One opan shafl above adX, coiapsed Inward approximaiely 4m i
Gatkano 900 site vie old dirt road that branches dapth; water retained in botiom.
off Calunet Back rond roughly 2.2km narth of 4B3300E, 7087T00N ACG 2006 Sie inspection
{junction with Duncan Creek Road,
Modenake Remote Unlikely 03 Moderate
12 Grek Lacated on the south skope of Keno Hl Open pits in the south end have na berms an them (location s vehicle
immdiately northesst of Keno City. ncceseible).
487406E, 7087196N SRK 2005 Site Inspection
Moderate Contimuous Likely 300 Makeale
[Colapsed rack abave 400 Level AdK; fimbers of 400 Level in poor
shape.
SRK 2005 Site inspaction
Major Continoows Likely 900
Lone Stac shaft inacceseible o for 5m hole within apen pit.
et daep aperiph PWGSC Baseline Assessment Major Continsous Likel 500
20 .Kbnde Northwest siope of Keno Hil, E hes occurred behind colapsed adt.
5 aoustoeeetof Warmacks o ke 4547006, TOR0TO0, AGG 2008 ey nepection Low Occasional Vikikely 03
Trilers shaok located north of adR 1oof Wnchn on ks way 1o ACG 2008 Sks apection )
Low Oxcasional Unlikely 03
21 Sadie Lacue Located on the northwest slope of Kenc HE at the| Colapsed stope located betwesn Sraft #2 8nd P #1; loose siabs m was mound filed with surrounding material
[Wemeacke Camp. 4BE400E, 7082000N (roof a haxard. PWGSC Bassfine Asssssmant recontoursd with backhos,
Major Erequent Likely 270
Raise below managses's house oparn. ‘ap of raics wae excaveied and adequately sized
EWGSG Baseliw Asseenriont : matertal was Laed to 8 ad cantoLx.
Major Frequent Likely m
A number of bulidings in various states of repar ace present on the
aite. i - PWGSC Bassline Assssament Low Frequent Possible 3
FF] Bellskeno South side of Sourdough HX Road at the 100 [Open abatl slong right side of road partishly covered by coRapsing i was Mlod wih adequately wized matenal and
lovel adit site 487126E, 7086385N Irame SRK 2005 Sits inapection . with backhos,
Major Continvoug Almost cetlain 3000
Further up road slong right side, ancther open log-ined vent about 3m I - it was filed with adsguately sized material and
e Major Continnons | Almost certain 3000 wih backhoe.
inar tension cracks along sdge of porxi and afong crest of waste rockd
sope. SRI 2106 Slte: Fupection Low Frequent Unlikely 09
130m slang a brad leading off of Sourdough Hll Eurska: wers fllad with adequately sized matenal
Road. 2 open stfts located west of cabin; one avesgrown and one is fakly land recontoured with backhoe.
SRK 2005 Site knepaction
1 lrge siope fallure in the middie of road
t ,!E“E“ vent miss Critical Occasional Possible 100
wder mag poat condihion and accessitie. PWOBC Baselne Asssasment Low Ocasional Possiblc 1
Yrsh houss 8 in podr condition and accessible. PWGSC Baseiine Assessmernt Low Occassmal Possible i
23 Kio Located on the mid-souXTvas siops of Keno Hi, One colepsed porial south of the collapsad adR; anirance to smal for
roughly 500m north of Eriokeon Gukh vie accessibiity. .
B it 486200E, TOBI600N . ACG 2006 Ska inspaction
iRmd 80m down the siope. Low Remote Unlikely 003
24 [Croesus No. 1 Michway up the westam siope of Keno Hif, {One shallow caved in shakt found up the Nl from the adits.
oxtending roughly 350m slong an azimuth of 6
degrass Up the north side of Erickeon Guich from
the crask via the Bleckosp Road which 486655E, TOAS425N ACG 2006 Site Inspection’
off of YWernhecke Road, 1.3km to the northwast,
Low Ouingional Untikely 03 . lew
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- Lo ation Tmaciiprion e Camting Py tatars daniifed by
-3 ﬁckClp,Sh.M&LO Threw akes located on the weslern slope of Keno Dlack Cap At scosssible.
{Adk Hill, roughly 2 idlometre north of Erickeon Guich, | 4B6960E, 7081675N SRK 2006 Sie inspaction . i i
38 within 450m of each othr, __ Major Oceasional Likety %
Lucky Queen Adit acosssible through broken timbars. ACG 2006 Ske krmpeciion Major ___Froguent Likely 270
(Shepard (Brewis Red Laks) AGK bullidozed. insocessibie PWGSC Bessiine Assessmant Low Occasional Rare 0.1
[Two shafta present that ere open and sccessitls. ACG St Charactarizstion Majar Oceaaional Likely %
Open plis with no berming present. SR MSMM Moderate Occasional Possible 10 [
P accasaible. PWGSC Baselime Asssssment Low Oceasions] Pogsible 1
F: Lucky Quesn Locatad on tha nocthwest slope of Kano Hi, urdocked on Bhakt #1 headframe.
roughly 1.25kom east and uphl of the Warnecks | 487700E, 7092700N ACG 2006 ke Inspection
Camp. Major Ovcagmnal Almost certain 300
7 Lake 1250m wast of Gambher Gukh, dawn the Large headiame presert above shaft, access 1o descant ladder nailed]
northwestesn siops of Keno HE, vin the Lowsr [shit. hawsver, access can be gainad om side of shaft as ground has
Faro Gaich Trak. 4001SO0E, 7090640N . Shatt may be Sm desp. ACG 2008 Sie inepaction
Critical Remote Possible 10
L&hwmnck TReat s s on the soifimrest 3108 of Kero T [Bhemrock J headkame i colpeing ko he st and ground Viwterial virs remaoved and bUmed, (op of Shatl wes
Bl oan be seen from Kaeno CRy fsubsidaTos i ocousing on the eset side of the shaft. excavated and Mied with adequately sized material
483018E, 7090506N ACG 2008 Gite {nepaction recontoured with backhoe.
Critical Contmuouy Almost certun 1000
Main Sie Building acceseible. AWOEC Bassline Asscsament Low Freqnent Possible 3
Genarator Shad accessible. PWLSC Baselins Assesament Low Frequent Possible 3
2 Highlande: 2km norttrwest of Keno Hll Summit on the south One caved in adk with a small opening thet still allows accesaibiity.
axde of Gambler Gukch. ATI00E TRZ1000 ACG 2006 St inapction Critieal Ocuasional ossible 10
Ore processing budding accassible. ACQ 2006 Sk inapection Low Ocxastonal Possible
Bunkhouse socessitle. ACG 2008 Sta Inspaction o% Occagional ossibie
Cabin acceseidie. ACG 2006 Sks Inspaction Low Oxvcasional 'ossible
i Store 2.3km narth of Keno Summit in Faro Gukch; south One adX partielly ceved and difficuk to access.
of Far Guch Trall. ASSB0OE 702500N O e Low Unusaal U 009
Ory Buliing eccesaibie. ACG 2008 Sit» Inspaction Low Remote Unbikely 093
[Keno Mine Sites ocour scioss a broad, reletively gentie siops Keno 200 Adt oollepssd same approx, Jm desp; socsssible from door
asbove Hope Guich southaset of the Keno Summit at frore.
o Keno Hil via the Kerrs 700 Road. AONES0E T0e5INN WOSC Besaiie- Ausssstniri
_Matoc Contmuocus Almost cerian 3000
Comatook 150 AdK door seshed bul hae some demage. PWOSC Baaskre Assossmert Major Conlimmons | Almost vartain 0
[Conatock 200 AR door sealed bt acoesaile from emaller doof on
s, PWGSE Basstre Adestement Major Continvous | Almost certan 3000
Porcuping Pt Portal B blacked by wood pienks s has coliapesd PWOSC Basele A
mlong; & ofits A Misor Contrmaoug Unfikely ¢ -
Garage subjmcied fo erosion & base from bevyg positioned on PWGSC Baselk
Tock pile. Low Contmuous Possible 10
vl ecuipmen shap was Lneiable, shipping o the erosion charnel.
FYGSC Basele Assasement Low Contimious Possible 1
The miningigackigiet offioe wes Unetsble and siipping irta the efosion
Ry PWGSC Basoline Assesoment Low Continnogs Possible 1o
% Al buliding on the sfte wars acosssible. PWGSC Basefine Low Conlimioss Possible 10
E] Kana No. 9 System Lacated on the Keno Hl summst via the Keno Faco Guich Portad not inepected. Uneure of condifion.
Signpast (osd. AT 902N Critiesl ¥ Possitle 300
(Open pits on top of Keno Hl summi. SRK 2006 Sits Major Continbous Likely 9K}
Twe open hales ace prasent just sast of the Signpost. SRK 2006 Ska Inspection Crifical Contirmons Almost certain 10000
Lid WAmrmﬁWmmmmummmn. Cakiapeed adi locaied on east faoing wiope of Siver Basin Guich
lspproximartaly 1.5km past the signpost via the. it bedow summit of Morument Hilk: not scoessible.
Sver Basin Guich Trak, “4Q0800E, 70RCSC0N. [Trenching prosent on fop of cirgue. ACG 2006 Ske irmpaction
Low Oxeasions) Possible 13
48 [Apax Located spproximataly 250m south of 4h (One ined shaft loosted in Tranch #3, a coupk of meters deep.
switchback pest Bhe intersection of Sigrpast Road] 438840E, 7088520K {Possible subsidence immadiately west of the hole. ACG 2006 Sie Inepection
el Keno 700 Road. Low Unurmad Pomible 43
[Whood cabin sccetaible. ACG 2006 Bis Irspection Low Occasional Fousible 1
71 Christad (Dorottry) Located on the western siope of Keno Hlt south One timber knad shak dy 2.5m deep with &
of Erickson Gukch via e foot tra# departing Keno of watar.
Rosd sbout 2.5k out of Kano CXy. 4P07S0E, TOOSS40N ACH2900 Ste inpagios
Modernie Remote Possible 1 Moderate
One shaft ocated north of first shaft, approx. 1m deep with approx.
0.58 of watec in #. AT 300 Sk Inspection Modersic Remote Possible ) Modarste
73 Gambler Located in the cirque sl the hasdwaers of Faro Ore upper adh caved In sbout BK i depth with ground subsidence g
| Guich on the north siope of Keno HE. AB3102E, 7031184N |aast of the opening. ACG 2006 Sia rapaction
Two Moderaty Oceasimal Possible 1o Mosbsate
ACG 2006 Sta Inepection Low Gecagonal Porsible ]
78 Towrsda Mine 6.2 akmg Calumat Drive from the junction of
|Wemecke Raad . 478S00E, 7067600N PAWGEC Basaling Anassament Critical Frequent Powsible 100
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s Acdens
- B L] Mazand baniied By Sigeties Memsume Commplote
e R St
77 [SadaLasi GX0AM T e oy viaw thm flloadig | sso50e, Toazroon [0 5% : o = PWGSC Bassfine Assessment e e osdionil Sonsile i
78 Vinge Eosiad o fw souk si3a o7 Shrer T : Groan Shack scossalbh.
Fh 11 5km wast of Keno Ciy. a1 47soooe, Tostooon (S e AW Unusua) Pussible 03
Shack #1 & 2 beside sewmill PWGSC Basaline Assessmant Low Unysual omable 03
Carpantry shop accessible. PAWGSEC Baseline Assessment Low Unnsmst Possible 0.3
No. 5 bunkhouse accessible. PWOSE Basetine Assassmont Low ‘nusval Possible 0.3
jUnion shop buiiding acoessibie. In poor condition. PWOEC Baseline Assesament ow Tnusual Possible 0.
[Srmok bas_scoescitie Srough a back door. PVISC Basoline Assessmont Low Unususl ossible 0
Dining ha socassib. PWGSC Baseline Asvesament Low Unusnal ousible
wakweys ate in poor condition at Ml sita, WOSC Bassline Assessmaent Low Untasual Pumsiblc
[Access avakable o the grizzly bay o Wl sis. PAVC Baseline Ascesamont Low Unusuaf ossible
Utlikint collepsing at mil s, PWGSC Baseline Assessmont o Unosuat Possible ;
[Retasring wall iaiing on soUEh wice of Ml 8. FWOEC Basolon ow Unusuaf ossible [I8
gt vehicle shop accasaibhe. PWOSC Baseling Low Tusual ossible [
Reacus buliding accessible. PWQSC Baseline Assesament aw Unusual ‘onsible [
{Bwimming poo! buliding sccesaible. PWGSC Bareline Asswssment aw Unuguat ‘agible 03
WWQMMMMMMM PVWGSC Basetne Assessment ™ Hisail - o3
Mors stafihouss acoossivh. PWGSC Basefine Assessmont Low Unusual ossible 03
IApanmm buiking scosseibio. PWQSC Baseine Assessment Tow Umssual Posiible 03
|Single car gerage bullding accessible. PWGSC Baasline Asssssment Low Unusual ozxible .3
[Church buskiing i poor condkn; Rooowsile. PWGSC Basefino Assesament ow Unumat osmible [
Eika Sohool was Scorssioh, PWGSC Baesiine Asssesment ow Unusual ossible 0
{Ft Croak rawidences #1 & 2 scoraaibie. FWGSC Basobna Asvevsment Law Unusual Posible 0
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- SRK Consulting {Canada) Inc.
on s u ' ng Suite BOO — 1066 West Hastings Street
Vancouver, B.C. VBE 3X2

Engineers and Scientists Canada

vancouver@srk.com
www.srk.com

Tel: 604.681.4196
Fax: 604.687.5532

Memo
To: Brad Thrall and Peter Johnson, Date: September 6, 2006
Alexco Resource Corp.
cC: Daryl Hockley, SRK From: Gordon Doerksen, Dylan MacGregor
Subject: Physical hazard reduction: Project #: 1CA009.001.0200
Backfilling of open holes and areas of
subsidence

Several sites have been identified as priorities for mitigation of risks to public safety. The following
recommendations outline a general methodology for minimizing public safety risks by backfilling open holes
and areas of subsidence. Priority sites are listed in Table 1; open pits were not considered in this assessment
of risk mitigation priorities.

While the recommended measures may well result in stable ground conditions that are acceptable for closure,
the intent of these recommendations is primarily to minimize the immediate risks to public safety.
Monitoring will be required to establish the permanence of remedial work carried out on this basis.

These recommendations are based on surface inspections and on review of available sections of underground
workings. Cross-sections showing as-built underground workings, thickness of crown pillars and
overburden, and dimensions of stopes were typically not located, and inspections of backfilled areas will be
necessary to monitor settlement in future.

General Backfilling Guidelines:

1. Mobile equipment must never operate on ground that shows signs of subsidence without taking
adequate precautions.
2. Equipment should work, whenever possible, from the footwall side of the opening.
3. Waste rock backfill must be:
a. relatively free of fines. The use of waste rock fill from previous mining periods is likely
suitable.
b. non-acid generating.
c. mounded at least Im above topography at the void to keep water from flowing underground
and potentially washing away fill material.
d. sized to contain no rocks greater than 1/4 the size of the void.
e.g. when filling a 2m x 2m raise, the backfill rocks should be less than 0.5m in size.
4. Every effort should be made to keep all debris other than rock fill from going underground.

The Shamrock ‘J’ site represents a uniquely challenging case, in that it has a combination of high
accessibility and also the potential for ongoing subsidence. The Shamrock ‘J” headframe structure is
collapsing into the subsiding area; removal of the headframe structure and related debris is necessary to allow
inspection of the condition of the raise and to allow backfill with clean material that is free of debris.
Recommendations regarding backfilling of raise will be developed once the structure and debris have been
removed and the near-surface condition of the raise is known. Anecdotal reports indicate that ground
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conditions were poor (as per Bob Wagner, former underground miner who worked in the Shamrock ‘J’ area,
and current employee of Ewing Transport) and that the Shamrock J’ raise is likely collapsed.

Removal of the headframe structure and related debris should be carried out via methods agreed upon by the
contractor and by Alexco, with full consideration given to safe conduct of work. Primary considerations are
that heavy equipment be positioned on the footwall side of the area to be filled and be well back from the area
of subsidence. This guideline likely precludes the use of all types of equipment except an excavator for the
filling of the shaft. The excavator can sit on the edge of the subsidence area and cast material into the void.
The excavator operator has an excellent view of the material being handled and can separate any large rocks
or debris prior to placement in the void. The area on trend with the NE-SW strike of the collapse should be
avoided by heavy equipment, and in particular the linear subsidence feature to the southwest of the headframe
structure should be avoided by people and equipment.

Similar considerations should be given to removal of structures at the Ruby site prior to backfilling areas of
subsidence.

Table 1 Priorities and recommendations for mitigation of risks to public safety due to open holes and
areas of subsidence at the former UKHM site .

Location Hazard W - Mitigation Recommendation
subsidence
Bellekeno
Collapsed buildin, Removal of old buildin
Eureka Shaft 3 and ogen shaft ° wa Backfilling with waste fock
Eureka | raise Open raise n/a Backfilling with waste rock
Raise NE of Eureka Shaft2  Open raise n/a Backfilling with waste rock

Possible crown = Backfilling with waste rock

Open Stope NE of Eureka Shaft 1  Open stope pillar collapse

Bermingham
Raise and hoist Removal of old building
Ruby shaft collapse Unknown Backfilling with waste rock
Sinkhole SE of Ruby Shaft Sinkhole Unknown Backfilling with waste rock
Keno 700
Collapsed building i
Shamrock "J’ Shaft and subsidence Unknown Removal of buildings

around shaft Backfilling with waste rock

Prysical hazard i i i Jan 15, 07, 8:43 AM




