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N\ Golder Associates

D CONSULTING GEGCTECHNICAL AND MINING ENGINEERS

February 22, 1981

Cyprus Anvil Mining Corporation
P.0. Box 1000

Faro, Yukon Territory

YOB 1KO

Attention: Mr. N.G. Cornish, P.Eng. Superintendent
of Environmental Control

Dear Sir:

It is with considerable pleasure that we are providing Cyprus Anvil
Mining Corporation with this documentation of construction of the Down
valley Tailings Project. It was initially examined in July 1979, in-
vestigated and designed during the period July, 19792 to Juné, 1980 and
the project was tendered in August of 1980. Ceonstrugtion took place
during a twelve month period beginning in October, 1980. Throughout
this period, Golder Associates' work on the preoject was greatly aided by
Mr. ©N.G. Cornish and cother members of the CAMC staff through their
continuing interest, involvement and constructive criticism of ocur work.
Assistance during construction was greatly appreciated, as was the
couperation of General Enterprises, the Yukon hased project Contractor.
Thelir experience of both winter construction and the local materials
proved to be invaluable to the project.

We look forward to monitoring the performance of the project during its
operational life, and to a continuation of the excsllent relationship
which has existed with CAMC throughout the period of project inception,
design and construction.

Respectfully submitted
GOLDER ASSQCIATES
D.Ce Goodall, P.Eng.

2

erppmm——
H.G. Gilchrist, P.Eng.

/mp
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1.0 SUMMARY

Cyprus Anvil Mining Corporation 'has completed initial construction of
the Down Valley Tailings Containment Project as a prereguisite to the
discharge of tailings immediately downstream of the existing tailings
. containment area. The project is located in the Rose (reek vValley near
Faro, Yukon, and near to the Company’s open pit lead/zinc mine on the
north wall of the wvalley. It is reguired as a conseguence of the
Company's acqguisition of nearby ore bodies and of mill modifications

which will result in diminished tailings deposit density.

The work was performed by General Enterprises, a Whitehorse, Yukon
construction company which was awarded the unit price contract by Cyprus
Anvil after reviewing the competitive bids submitted by eight major

construction companies.

Contract administration and constuction supervision were provided on
behalf of Cyprus Anvil by Golder Associates who also prepared the

Contract Documents and design reports for the Down Valley Project.

The project work included the construction of a relatively flat gradient
3.8 kn long Diversion Canal to relocate Rose Creek to a position along
the south valley wall to keep it outside intended tailings storage area.
Two cross valley dams were also constructed. The Intermediate Dam is
upstream of the Cross Valley Dam and it is intended to retain tailings
upstream of its location in the valley bottom. The Creoss Valley Dam was
constructed about 400 m downsteam of the Intermediate Dawm and is
intended to provide 60 day retention of tailings spigot waters' which are
déé&hééé across the Intermediate Dam. mThe Intermediate Dam will be
féised in stages to provide increase of tailings storage capacity as

reguired.

Goider Associates



February, 1982 12 802-2038

An interceptor ditch was constructed along the north wall of the wvalley
to prevent north wall runcff from entering the tailings area. BAn access
read was also constructed along the north wall to convey the taillings

pipeline and to provide general access to the completed works,

Constructio;} -b_egan on October 17, 1980 and continued, except for a
Chrlstmasshutdown, through %o October 14, 1981 on a two shift per day
basxsa Winter activity concentrated on the construction of the
Diversion Canal which involved the excavation of about 55,000 cu.m of
rock plus about 690,000 cu.m of discontinuously frozen valley well

colluv:.um and organic materials and glacial till.

Canal lining and dyke construction was also initiated during the winter.
Together with later placement, approximately 151,000 cu.m of sand and
gravel dyke and ’%};ermal liniﬁg matérial‘ were placed. Valley botton
terrace deposits were the ‘-;%9}%;9& ?1363_—:{23, Riprapping of the canal was
achieved using é?,OOO Cu.m of-é.dﬂ:,ed. rock from canal rock excavation and
guarry sources. With the onset of thawing conditions in March, April
and May, 55,000 cu.m of glacial till seepage liner was installed along
the canal dyke using unfrozen material from :porrow éx;eé.‘s adjacent to the

canal.

Diversion of Rose Creek was made on May 11, 1981 with the canal dyke
subsequently being raised from the minimum 10 year flood level required

for diversion to the full 500 year design flood elevation.

Preparation of the dam foundatlon areas was also undertaken during
winter conditions. The water level in the dam foundation areas was
lowered using the wvalley bottom Dralnage Ditch concept offered by the
Contractor with his tender. BAbout 166,000 cu.m of subezcavation was
completed preparatory to commencing placement of the earth zones of the

damsga

Golder Associates
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Construction of the dams was undertaken between late May and the end of
general construction in October. The dams wre constructed with relative-
ly impermeable till cores protected by-.upstrean trgﬁsiiipﬁ and down-
stream ‘drainage chimhey_filters¢ The deéiﬁﬁ.of the waéer retaining
Cross Véiiey Dam inclﬁded the construction of an upstream till blanket
placed Ffor the benefit of foundation seepage reduction. About 490,000
cu.m of fill was required for the Cross Vvalley Dam and about 346,000
cu.m for the Intermediate Dam. This material was taken from;%all?j‘
;bbﬁéom terrace area;borrow pits except for about 250,000 cu.m ofléi;;ial

t111 which was taken from borrow pits on the north valley wall.

An emergency spillway/decant system was constructed at each dam. The
spillways are designed to carry the full 500 year Rose Creek ficoed flow.
A total of about 10,000 cu.m of riprap was placed at the two spillways.

Extensive instrumentation was designed and installed by Golder
Associates at the end of construction. Monitoring of this instrumen-~
tation and visual inspection and maintenance of the constucted work, is

recommended to promote successful long term operation of the facility.

Golder Associates
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2.0 INTRODUCTION

2.7 General

In May, 1979 Cyprus Anvil Mining Cérporation introduced the Down Valley
Tailings Project as a long term plan for containment of tailings fron
both existing and newly acqguired reserves at or near thelr Faro, vYukon
Jead~zinc mine {for location see Figure 2-1). The project involved the
depcsition of tailings in the Rose Creek valley downstream of the exist-
ing facility and, as such, 1is essentially an expansion of the existing
facility. The expansion required the construction of an extension to
the diversion canal which diverted Rose Creek from its valley bhottom, a
tailings retention structure tof immobilize the tailings (Intermediate
Da-;;)‘, and an efflue_r_ﬁ_: m_ietg_nt_i_on strucmw.:l‘.n:”é tc ensure acceptable down-
stream water guality {Cross Valley Dam). Minor construction elements
included access roads and interceptor ditches. This construction is

generally shown on Figure 2-2.

Gelder Associates on behalf of Cyprus Anvil undertook feasibility and
subsequently design studies pertinent to the project in the last half of
1979. A preliminary design report was issued on October 3t1, 1979. A
test excavation was constructed in March 1980. The final design report

was lssued in June 1980.

2.2 Tender Documents

In July and August, 1980 tender documents were finalized by Golder
Associates assisted by Mr. D. J. Buckland of D.J. Buckland and

Agsociates and Mr. H. K. Matthews.

The documents provided. fbr the consitruction of the Down Valley Tailings
Project on pri.marily. a unit price basls. However, it was anticipated
that a significant _é.xfopd.ftion of the work would more appropriately bhe
measured on an hourly basis; therefore an esztimate of the amount of
such work was made and entered on the Schedule of Quantities and Prices

as a provisional item. A factor egual to the ratioc of the Tenderer's

Golder Aaspciaies



February, 1982 2-2 802~2038

proposed hourly rates to the British Columbia Department of Highways
rates was required as a bid item and this factor was applied to the prd~
visional items on the Schedule of Cuantities and Prices for determina-

tion of Contract price at the bid opening.

A bonus/liquidated damages clause was incorporated inte the documents to
eﬁéure tﬁéﬁ thé work was completed on a timely basis. The work was
scheduled to begin October 15, 1980 (or later if contract award was
dejaved) and to be substantially complete by October 1, 1981, Liguidated
damages for later completion were to be $10,000 per day. The bonus for
earlier completion was assessed as $10,000 per day in advance of October

1, 1981 with a maximum limlt of $250,000.

The tender documents also featured a{%id bon&kin the amount of 10 per-
cent of the contract price. This biémbbnd could be cashed by Cyprus
Anvil 1f a tenderer would not execute a contract if his tender were
accepted or if the successful tenderer could not obtain the reguired

"rerformance and Labour and Materials Bonds™.

2.3 Pre-Construction Design Modifications

During the preparation of the Detailed Specifications of the Tender
Documents a number of design modifications and additions were made to
the June 1980 design. Although, these modifications were made for prac-
tical construction reasons they generally vesulted in improved design.
Indeed many of the concerns raised by the Yukon Territory Water Board in

Faro on September 3, 1980 were satisfied by these modifications.

& summary of the significant design differences contained in the Tender
Docunents is provided by a telex to Mr. G. Whitley of the Yukon Terri-
tory Water Board on SePtember 2, 1980, This telex is reproduced in

Appendix I.

Golder Associates
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2.4 Selection of Contractor

Ag early as August 1979, Golder Associates~éanvassed:construction COm-
panies which were considered capable of performing the work. A list of
those which responded positively at that time or subsegquently is shown

on Table 2-1.

Several construction companies {as shown on Table 2-1) visited the site
in late September 1979. A project description package which had been
prepared by Golder Associates was given to the gite visitors at that
time.  Much useful information with respect to construction and contract
crganization was exchanged between Cyprus Anvil, Golder Associates and

the attending companiles during the site wvisit.

It became clear by December 1979 that construction sitartup in February
1980 was not feasible and the potential contractors were notified ac-

cordingly.

Most of the potential contractors {see Table 2-1} wvisited the site dur-
ing the excavation of the:test excavatiéﬁ in March, 1980. At that time
they were advised by Goldé%mﬁésociates of the summer, 1980, 1% ft. dyke
raising proposed for the existing tailings pond and of the probable au-
tumn startup of the Down Valley Tailings Project. A general update of

the project was also provided.

In May, 1980 the 15 ft. dyke raising for the existing tallings pond was
tendered publicly as a separate contract by Cyprus Anvil with the assis-~
tance of Golder Assocliates. General Enterprises were selected as the

Contractor for this worke.

Golder Associates maintained continued contact with the potential
contractors over the summer of 1980. Draft contract documents, design
reports and the Test Excavation obkservations were made available in
advance of the actual tendering period. Several companies visited the

site on their own initiative in prepardtion for bidding.

Golder Associates
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On August 14, 1980, tender documents were shipped to the 9 construction
companies indicated on Table 2-1. All of these attended the compulsory
“prebid ﬁeégiﬁg”in the Cyprus Anvil administration building at the mine-
méité. .At this meeting Golder Associates and Cyprus Anvil reviewed the
tender documents ig detail with the group. It was emphasized that pro-
ject startup wasicgntiggéﬁi-cn approval of the project by the Yukon
Territory Water gbard and the successful negotiation of a contract

between Cyprus Anvil and theilr union.

Thregféédé;ééjto the initial tender documents were issued to the Tender-
ers. tAll of these pertained to clarification of the documents. The
pre-bid meeting on site had also revealed some concerns about Article 24
Section (£){i) of the General Conditions; this was clarified by,Addenddﬁ;

No. 3.

A public opening of the Tenders was held at Cyprus Anvil's Vancouver
officé'dh éeéfémber 15, 1980 at 13:00 hours. FEight tenders were re-
ceived as indicated on Table 2-1. Immediately following the opening
Golder Associates and Cyprus Anvil began to analyze the tenders partic-
ularly those of the three low bidders: General Enterprises, Whitehorse,
yukon; Chinook Construction and Engineering Litd., Vancouver, B.C.; and
Northern Construction Co. Ltd., Vancouver, B.C. Cyprus Anvil awarded
the contract to General Enterprises; it was signed on October 14, 1980
at Cyprus Anvil's minesite administration building. 2 copy of the con-
formed documents {addenda incorporated into tender documents and spell-

ing errors corrected) is appended tc this report in Appendix No. IX.

2.5 Contractor Alternative

At the time of the prebid meeting and prior to the bid opening it had
been indicated to the tenderers that alternative procedures for dan
foundation subexcavation would be considered. General Enterprises
submitted an alternative on a unit price basis with their tender which

involved the construction of a drainsge ditch to dewater the main dam

Golder Associales
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foundations. This proposal was refihed by Golder Associates and Cyprus
Anvil and submitted in a letter to the Yukon Territory Water Board on
October 8, 1980, (A copy of the letter is presented in Appendix II.)

Cyprus Anvil subseguently accepted the concept and terms of General
Enterprises' bid alternative. This meant that the spoil retainer dyke
items which had previously been included in the Contract were not
necessary; instead a 10,000 cu.m. sedimentation pond was provided at
the downstream end of the drainage ditch to contain suspended solids
resulting from upstream construction activity (For location see Figurse

2-2).

2.6 Construction Administration

Golder Associates generally administered the construction according'to

the following terms of reference:

To manage and supervise the successfiul completion of the construction of
the Down Valley Tailings Containment Project and generally to include

but not be limited to the following:

{1) To supervise the Contractor to insure proper performance of the
contract, including adherence to schedules, specifications and
design.

{2) Inspection, testing, and laboratory work.

{3) Design modifications and preparation of related drawings.

(4) Maintenance of administration records.

{%) Preparation of progress records, costs estimates and guantity
estimates.

{(6) Provide reference lines and survey measurenents of guantities for
payment (using the seryvices of a capable surveying company).

(7) Preparation of an "as-constructed” report and related drawings.

{8 To fulfill the responsibilities of the "Engineer” as variously
described in the Contract binding Cyprus Anvil Mining Corporation
and General Enterprises Ltd. concerning construction of the Down
valley Tailings Containment Project.

Golder Associates retained UnderHill Engineering Ltd. of Whitehorse,

Yukon to perform all surveying duties.

Golder Associates



List of Construction Companies

TABLE 2-1

Interested in Down Valley Tailings Project

Test Attended Tendered at
Site Visit Excavation : Compulsory Public Opening
Sept. /Oct. visit Tender Site Prehid Vancouver
Construction Company Name 1979 March, 1980| Documents |[Mtg. Aug. 20/80{ Sept. 15, 1980
Attachie Construction Ltd., Fort St. John, B.C.
BACM Construction Co. Ltd., Winnipeg, Man. X X
Cesho. Pitts Construction, Toronto, Ont.
Commonwealth Construction Co. Ltde., Burnaby, B.C.
Chinook Construction & ¥ngineering Ltd.,

Vancouver, B.C. X X p:¢ X
Dawson Construction Ltd., Vancouver, B.C. X X X X X
billingham Corporation, Vancouver, B.C.

Emil Anderson Construction Co. Ltd., Hope, B.C. X X X X X
Goodbrand Construction, Vancouver, B.C.

General Enterprises, Whitehorse, Yukon X X X X X
Loram International Ltd., Calgary, Alta. X ¥ X X

North American Construction Lid., Fdmonton, Alta. X X X
Northern Construction Co. Ltd., Vancouver, B.C. X X X X X
PCL Engineering Construction, Edmonton, Alta.

Peter XKiewit Sons Co. Ltd., Richmond, B.C, X X X X X
Wimpay Western, Calgary, Alta. X X X

Note:

Other construction companies were alsoc contacted.

Those shown are the ones who responded positively
and were considered capable of undertaking a project

of this scope-
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3.0 CONSTRUCTION QVERVIEW

3.1

site Administration Personal

3a1e1

Cyprus Anvil Mining Corporation (Owner):

Mr. N. G. Cornish, Superintendent, Environmenital Control, CamC

represented the COwner in correspondence with the Engineer and at

_jqpugggtiﬁgéfwith the Engineer and the Contractor {usually held

on site every two weeks).

In the absence of Mr. Cornish, Mr. J. K. Carrington, Manager of

Operations, CAMC represented the Owner.

General Enterprises (Contractor):

Mr. R. K. Byram, partner in the Firm, attended most job meetings
but was generally not on site and maintained contact with his
field crew from Whitehorse. Mr. N. Kelly alsc attended most job
meetings and acted as General Enterprises' Project Engineer; he

also resided in Whitehorse for most of the construction period.

Mr. N. Johnston served as the Contractor's site superintendent
from October 1980 to December 1980 and from May 12, 1987 until
completion of all work on about December 1, 1981. Mr. J. Masson

replaced Mr., Johnston between January 1, 1981 and May 12, 1981.

In general the Contractor empleoyed one foreman far each of the
day and night shifts. At excepticonal times as many as three

foremen (including a blasting foreman} worked on the day shift.

General Enterprises also retained yukon Drilling and Blasting as
a subcontractor for rock and riprap excavation. Mr. Dennis
Rennelll represented this firm on site (November 1, 1980 to

December 1, 1980; January 12, 1981 to June 1, 1981 approx.).

Golder Associates
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3.1.3

Golder Associates (Engineer):

Mr. J. B. Mitchell acted as Resident fngineer from the beginning
of the project in October until March 6, 1981. Mr. D, C. Goodall '
served as Project Engineer until March 6, 1981 and subsequently

replaced Mr. Mitchell as Resident until project completion.

The balance of Golder Associates site staff was composed of
engineers and techniciang with a range of experience and

training.

In general one site inspector was assigned to each of the day and
the night shifts. Mr. P, Vianello served as chief inspector bhe-
tween March 22, 1981 and July 2, 1981 when considerable activity
was underway for canal completion or for dam foundation backfil-
ling. Additional inspectors were also provided for special

projects such as the Rock Trench.

Mr. B. Walker served as the main project surveyor for Underhiil

Engineering over the entire construction period.

3,2 8Site Staff and Accommodation

3.2.1

Contractor Staff:

The Contractor's staff on site peaked at about 85 men during the
completion of the canal at the end of April/beginning of May
1981. Typically about 70 men were on site during canal construc-
tion. During the summer (1981) when the dams were being constru-
cted a staff of about 50 men was maintained. No staff of con-
seguence was on site between December 12, 1980 and January 5,

1981.

Room and bcoard was made avallable to the Contractor by Cyprus
Anvil at the construction camp adjacent to the Cyprus Anvil
minegite construction camp during this period {(except Goldexr's J.

Mitchell who resided in Faro).

Golder Associates
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3.2.2 ©Fngineer's Staff

From January to May 1981, Golder Asscciates staff ranged from
about 7 to 9 typically. Underhill's staff was maintained at
about 5 for January and February and then decreased to 2
thereafter except on extraordinary occasions. Except for a brief
period in Januvary the staff from both companies resided at the
Faro Catering no. 2 camp in Faro to allow the Contractor to keep

his staff together at the minesite camp.

From May until October, Golder Associates staff decreased from 7
to 3, reflecting the decreasing amount of planning necessary for
supervising the work. ﬂnderhiil staff was maintained at a 2 man
crew with an additional 2;@@3Ld5éwaproviding assistance in
October Ffor final survey. fThe staff of both companies resided at

the minesite camp during this period.

3.3 Contractor Equipment

The amount of eguipment on site varied with construction activity.

Canal construction involved considerable/d zéfjactivity for ripping
common excavation, mucking rock, sorting ripiép, stripping and éié;?iﬁq:
'bnce the canal waéwgéafiy completed and the bq;foy_Pits for dam
construction had been cleared, grubbed and strip@eé, the dozer activity

fell off significantly.

Following is a Table which summarizes the majior eguipment which the

Contractor had on site during the months noted.

Golder Associates
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Equipment November 1880 February 1981 May 1981 July 1981
Cat D9 .dozers' 8 8 6 4
Cat D8\5b%ersur_k 3 4 3 1
Cat 631, €crapers 11 13 8 9
cat 14G graders 2 2 2 2

oft nignway 35 ton

rock trucks 2 3 3 0
Dynapac CA25. Conpactors 2 4 3 2
Dynapac CA51 Compactors 0] O 0 3
Ingersoll Rand SP60 0 Q 0] 1

Compactor
Cat 815 shespsfoot packer 3 1 1 1
Cat 9888 F Loader | 0 1 1 0
Cat 988 Load “ 0 G 1 O
Cat 966C Load 0 1 1 G
Cat 235 Backhoe ° 1 1 1 1

. Aat;'rttafc“ké._‘: 1 1 3 ¢
._Compreésors 1 1 3 0
. . 1

Wabco;wéter Truck O O

It must be understood that all of the above eguipment did not operate at
the same time. Typically about 6 or 7 scrapers operated with the balance

of the scrapers standing by, being repaired or being serviced.

The equipment fleet above proved adeguate for mest of the work. However,
the absence of the Cat 23% backhoe from the site between June 13 and July

6, 1981 restricted work progress.

Supplementary eguipment for special projects included:
{4 Internaticnal 3820 wrubber tired backhoe for rock trench
cleanup.
{ii) Highway Trucks [up to 6) for fish gravel and Intermediate
Dam drain installation.

(1id) Jaw crugher and scregn.

Golder Associates
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3.4 Contractor Working Hours

Normally the Contractor worked two shifts. The day shift began at 7:00
a.m. and ended at 5:30 p.m. Included in the shift were a half hour lunch
break, two coffee breaks and the travel time required to travel to and

from the minesite camp (typically 10 to 15 minutes each way).

The night shift began at 8:00 p.m. and ended at 5:30 a.m. {(the crew was
paid one hour shift differential) with breaks and travel time similiar %o

the day shift.
During canal construction, work continued nermally on a six day work week
basis. During dam construction, the work cycle normally consisted of 12

congsecutive working days followed by a two day weekend.

The Contractor was shut down over the Christmas period in 1880 between

about December 12 and January 5, 1981,

3.5 Construction Weather

The proiject was constructed over a full year weather cycle. The work was
organized to take advantage of winter freezeup for excavation and thermal
lining of the canal. With the exceptions of dam foundation subexcavation
and thermal lining of the scuth abutment of the Intermediate Dam, dam

construction was performed in thawing conditions.

Makimum and minimum temperatures were observed on a daily basis at a
location‘on the valley bottom gravel terrace near the site offices and
maintenance compound. A summary of these temperatures is provided on
Figure 3-1. Temperatures were also recorded at about Sta. 1+110 on the
canal reference line during canal construction; these observations are on

file in Golder Associates Calgary office.
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Pericds of significant precipitation are also noted on Figure 3-1 for
reference purposes only. Winter precipitation tended to compound the
normally difficuit task of winter construction inspection by masking the
construction activity; it also introduced some traction difficulties for
scrapers. Significant snowfalls had to be cleaned up before £fill
placement (gnow thicknesses in excess of about 8 c¢n wefe assessed to be

significant).

SummeYr precipitation generallg"im@ededfthe placement of the Class VI till

cores and blankets in two ways:m

{i}) the material became too wet to compact,

{ii) the haul roads to the borrow area were too slippery.
Salient features of the weather over the construction period are:

(i} October and November; slightly warmer than normal,
{ii} Dbecenmber; colder than normal,
{iii) January, beginning February, much warmer than normal,
{iv) Pebruary 7 to 20; colder than normal,
{v) February 20 to April 3; sliightly warmer than normal,
{vi) April 3 to April 19; colder than normal,
{vii) April 19 through May; slightly warmer than normal,
{viii) June, early July; much wetter than normai;
{estimated June precipitation »>100 mm, normal approximately 58
mm}

{ix) September 3 to September 11; very wet.

3.6 Construction Schedule

The actual construction schedule followed by the Contractor is presented
of Figure 2-2. This schedule summarizes most of the significant site

activities.

Golder Associates
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The Diversion Canal was started on October 17, 1980 and the bulk of the
work inveolved was completed by May 27, 1981. Weork subseguent to May 27
in late August, September and bctober, 1981mpertaiﬁéa td“the completion
of the canal dyke to its final elevation. 'Eéiéicai canal construction
elements included the production of Class IV riprap, the installation of
seepage control liner {(weather dependent), and the rock trench cutoff

preparation.

Subexcavation of both the Cross Valleyv and Intermediate Dams was
undertaken in January, February and March, 1981. This work was contingentV
on the progress of the Drainage Ditch. Material placemeﬁt on the
Intermediate Dam began about May 10; at the Cross Vailey Dam it was
started about May 29. Initial placement for both dams was concentrated
in the areas north of the Drainage Ditch so that maximum amounts of f£ill
could be placed withcout closing the dams and having to pump the sizeable

flows contained in the Drainage Ditch.

The dams were essentially completed by October 1, 1981, bhefore
significant freezeup had occurred. However, the pumping of the Drainage
Ditch flow was continued until November 30, 1981 when permission was

granted by the regulatory authorities to pond water behind the dams.

The three segments of the North Valley Wall Interceptor Ditch were
constructed at three distinct times to interlock with other proximate
construction activity or to take advantage of ground trafficability. The
mine leg (see Figure 2-2) was excavated in late February/early March,
(1981) to take advantage of frozen ground access. The segment at the
aorth abutment of the Cross Valiey Dam was constructed in July and early
August (1981) to provide north wall drainage and prevent ponding in the
Cross Valley Dam upstream blanket area. 2and the Borrow Area "F" leg was
undertaken in late September//early Cotober (1981) after till borrow for

the dams had been completed.
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The Access Road, which was not reguired for substantial completion of the

proiect, was undertaken after the dams had been completed.

The Contractor earned the full early completion bonus by substantially
completi'ng the dams on September 11, 1981. Final completion of the
Contract was declared on October 14, 1981 in recognition of the fact that
the major proportion of the work being conducted at that time was outgide

the scope of the Contract.

"With exception of the two Morris pumps and a D9 dozer performing cleanup
work, all of the Contractor's major egquipment had been demobilized by

Cc tober 30, 1981.

3.7 Exploration During Construction

3.7.1 January/February 1981

Between January 22 and February 6 (1981), a major drillng exploration
program was undertaken using Midnight Sun Drilling's CME750 rig to locate
more precisely the limits of an unfrozen till deposit which had been
previously identified by Borehole No. 79-24 of the original Down Vvalley
Project exploration program by Golder Assocliates. The need for this
program related to the need for increased volumes of seepage control
liner resulting from the modification %o the canal dyke design (see

Saction 4.1.9)-

A borehole schedule listing the depths and locations of the boreholes is

provided on Table 3-1. These boreheoles are also plotted on Figure 3-3.

Three primary areas were investigated. Borrow Areas "H" and "I", which
were ultimately exploited as the source of seepage liner, were immed-
jately adjacent tc the canal between reference line chainages 1+200 and
1+500 (see Figure 2-2). The second area included on the canal backslope

in the vicinlty of reference line Sta. 2+000 where appreciable

Golder Associates
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volumes of unfreozen, good guality till had been encountered during canal
excavation in January. The third area was located on the north valley

wall almost directly across the valley from Borrow areas "H" and *I".

Detailed logs of these boreholes are being retained on £ile at Golder

Associates' Calgary office.

3.7.2 August, 1981

Borehole Numbers 81-98 to 81-124 inclusive, were drilled in the upstrean
blanket area of the Cross Valley Dam to assist in the assessment of the
foundation materials beneath the blanket with respect to seepage. The
Midnight Sun Drilling CME750 rig was also used for this work. A listing
of these boreholes 1is provided on Table 3-1. Detailed logs of the
boreholes are provided in Appendix IV. The locations of the boreholes are

shown in plan on Figure 3-3.

3.8 Instrumentation

The overall instrumentation program for the Down Valley Tailings project

is summarized on Figure 3-3.

3.8.1 Preconstruction Instrumentation

Some instrumented boreholes which had been established during the 1979

exploration program were preserved during construction. In particular the

- §tandpipe ‘plezdémeter, and thermistord: in Borehole No. 7920 remain
functional; fhe\pneumatic piezometer in Borehole No. 79-23 also remains
intact. The location of these boreholes 'is tabulated on Table 3-2 and

plotted on Figure 3-3.

3.8.2 Construction Instrumentation

During constyuction of the Intermediate and Cross Valley Dams pneumatic
pilezometers and settlement plates were instalied within the £ill. A

tabulation of these installations is provided on Table 3-3.
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Pneumatic piezometers were'generally instaliled in the fill by placing the
leada in a backfilled notch through the intial f£ill ifts, 1its
orientation being approximately perpendicular to the dam centrelines. The
flééééfextended from the piezometer tip location to the downstream toe in
.ﬁhe case of the Cross valley Dam, or to the upstream toe in the case of
the Intermediate Dam. At the Cross valley Dam three or four plezometers
were distributed on a section line with one of these being installed in
the drainage zone just downstream of the core and the reméinder being
installed upstream of the core; three section lines were so instrumented

at the Cross valley Dam.

At the Intermediate Dam, a total of four piezometers were installed. Two
of these were located on centreline in the silt stratum beneath the
cutoff trench (one of which was destroyed during construction). The
remalning two were installed upstream and downstream of the core using
the ﬂbtching téchﬁIQQQ-described for the Cross Valley Dam. The
piezometef.ieaaé for these installations were uncolled up the upstreamn
face to the crest of the Intermediate Dam for monitoring when the

tailings pond is operational.

A typicalféétf}ement éiété“installation is photographically documented on
Figure IIT-48 of Appendix IIi. Four set?lement plates were installed on
the Cross Valley Dam at the upstream boundary of the core. Three
settiement plates were installied at the Intermediate Dam in the vicinity
of the old Rose Channel, twe being located Jjust downstream of the core

and the third near the centre of the berm area.
In addition to the above, iron bars were installed on the (Cross valley

Dam centreline after the dam was completed as additional monitors of

settlement.
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3.8.3 Instrumentation from Other Projects

Golder Associates installed a system of nine standpipe piezometers on the
existing dam in late April 7981 to monitor pore pressure in the existing

dam. This borehole gchedule is shown in Table 3-4.

In mid-March, 1981, Klohn Leonoff Ltd. established a network of water
saﬁpiing piezometers as a part of their Faro Mine Taillings Abandonment
Plan studies on behalf of Cyprus Anvil. These installations are alsc

detailed on Table 3-4.

The installations of both of the above'projects have been plotted in

Figure 3-3.

3.8.4 Post Construction Instrumentation

During the dam construction sthermistor strings were installed in the
canal dyke at each of Borehole No.s 81-%6 and 81-125 as shown in Figure

3-3 and as documented on Table 33-K.

A pneumatic plezometer was also installed in the downstream area of the
south abutment of the Cross Valley Dam in Borehole 81-126 (also

documented on Table 3-5).

These installations were completed in August using Midnight Sun

Driliingts CME750 rig.

Comprehensive instrumentation of the prolect was begun when construction
of the canal dyke and both dams was essentially complete. Details of
this program will ke documented in a subsequent report. Movement
monitors, inclinometers, thermistors and piliezometers were installed
according'to the instrumentation plan. Its objectives were both to
observe geotechnical performance in areas of potential concern, and to

develop a data book concerning long term performance.

& summary of the installations is provided on Table 3-5 and they are
plotted in plan on Figure 3-3.
Golder Associates
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3.9 ©Project Quantities Summary

The tendered and final as-constructed quantities for the Contract are
summarized on Table 3-6. This table also includes several Change Crder
and Work Order items which are explained in Appendices V and VI
respectively. Payment for work conducted under a Change Order or a Work
Order situation was often based on the number of hours reguired to

complete the work as provided for by Article 24 of the Contract.

3.10 Design Changes

Major design changes to the canal dyke were made in January €981. These
changes are summarized or Change Order HWo.s 1, 2 and 3, which are
presented in Appendix V. Discussions of the changes are provided in
sections 4.1.6 {Change Order No. 3}, 4.1.8 (Change Crder No. 1) and 4.1.9

{Change Order No. 2).

Golder Assocliates consider that these changes improved the quality of
canal dyke construction with respsct to that which was originelly planned

by the Tender bhocuments (presented in Appendix IX}.

Other changes included the provision of "Fish Gravel®” in the canal
outfall, the extension of rock aprons beyond the final weir in a senes of
drop welrs and the provision of relief drains for the Intermediate Dan
{see Change Order No. 5, Appendix V). These changes and other minor

modifications are discussed in Section 4.

3.31 Site visitors

A listing of visitors to the site during construction is provided on
Table 3-7. The contributions of these individuals to the successful

completion of the project is cgratefully acknowledged.

Golder Associates



802-2038
Page 1 of 3

TABLE 3-1

SITE INVESTIGATION
1981 BOREHOLE SCHEDULE

LOCATION FLEVATION DEPTH OF
BROREHEOLE NORTH(m} EAST{m} BOREHOLE (m}) REMARKS
81~53 1083.50 1236.36 1096.52 9.98 Borrow Area 'H' Investigation
81-54 1017.14 1269. 246 1100.56 7. 01
81-55 1180.75 1098.53 1087.88 6.10
81-5¢6 1121, 24 1117.57 1095, 26 2.44
81-57 1122.39 1178.87 1088, 51 3.05
81-58 1129.72 1148.20 1087.52 5.18
81-59 1220.62 1054, 41 1087.18 5.03 Borrow Area 'I' Investigation
B1=-60" 1187. 80 1153.423 1083.98 5.18
81-61 1198,.87 1222.33 1085.27 12,95
81~62 1255.97 1231.80 1076.91 Te31
81-63 1134,186 1298.39 1085. 36 2.44
8i-64 1315.94 1018.97 1080.13 1.68
81-65 1240.37 1159.03 1080,.,08 1.83
81~66 1267.75 1118.65 1082.80 0.61
81-67 1155.87 1222.33 1084.76 11.66
81-68 1044, 39 1319.14 1098.05 9.60
81-69 955,96 1376. 81 1107.28 2.74 Borrow Area 'H' Investigation
81-7¢ 906.76 1362.65 1T111.31 4,57
81-77 8390.28 1425.80 1109.06 3.05
81-72 997,77 1336.35 1100.31 11.96
81-73 1082.867 1193.232 1095.28 5.21
8i-74 1027.34 1221.99 1102.53 7.98
81~75 1844,37 1724.23 1110.70 3.20 Borrow Area 'J°' Investigation
Bi~76 1778.29 1748.24 1103.49 4.27
81=-77 1850. 46 1671.30 1105.30 4.57
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SITE INVESTIGATION
1981 BOREHOLE SCHEDULE

LOCATION ELEVATION DEPTH OF

BOREHOLE NORTH{m} EAST{m} BOREHOLE {m} REMARKS

81-78 187373 1620.23 1105.16 6.10 Borrow Area 'J' Investigation

81-79 1931.62 1660.94 t113.66 5.18

81-~80 1985.77 1682.58 1120.81 5.85

81-81 1837.03 1546.51 1101.90 2.13

81-~82 1893.92 1487.84 1103.59 731

81-83 1965, 45 1541.02 1114.32 8,84

81-84 1956.,G3 1590, 72 t112.97 2.74

81-85 2015%.79 1611.70 1119.712 5.03

81-856 2046.56 1669.92 1121.22 4,42

81-87 i803.94 1547.60 1107.17 5.94

81-88 1920.01 - 1440.00 1104.48 6.55

81-89 1964.64 ' 1491.43 1112.81 T7.01

81-90 2043.37 1141.20 1106.08 4,57 Investigation Borehole, Access
Road, Stn 0+847 m O0/5 34 mR

81-91 1932.04 1785, 30 1125.25 4.11

81-92 1777.8% 1831.79 1109.79 3.76 Borrow Area 'J' Investigation

81-93 1342.75 486,04 1109.22 4.57 Investigation Borehole, Canal
Backslope, Stn 2+078m, O/S8 46.5m

81-94 1266.13 646.18 1106,32 2.74 Investigation Borehole, Canal
Backslope, Stn 1+988m, O/S 87.5m

81-95 1256, 08 679,24 1102.72 4,11 Investigation Borehole, Canal
Backslope, Stn 1+866m, 0O/S 37.0m

B81~96~T** 1847.5 -161.0 1080.6 9.60 See Canal Instrumentation
Borehole Schedules

B1~-07%%* 1457.0 520.5 1085.0 6. 40 Hole abandoned, see 81-125

81-98 2087.20 4,70 1050.94 6.40 Cross Valley Dam Upstream

81-99 2111.82 16.89 1050.97 5.18 Blanket Investigation

81-100 2131,93 18.13 1051.09 6,71

81-101 2145.4%9 34,72 1050.94 6.71

81-102 2170.64 47.51° 1050.99 6.10

*% Location and elevations approximate



TABLE 3-1

(CONT'D)

SITE INVESTIGATION

B02-2038
Page 3 of 3

1981 BOREHOLE SCHEDULE
LOCATION ELEVATION DEPTH OF
BOREHOLE NORTH{m} EAST{m} BOREHOLE (m} REMARKS
81-~103 2197.03 60.79 1050.95 6. 71 Cross Valley Dam Upstream
81-104 2222.11 81.48 1048.62 5.03 Blanket Investigation
81-105 2248,.83 96.563 1048.60 4,60
81-106 2275, 27 111.62 1048.29 5.03
81-107 2299.74 128.51 1048,38 4.57
81-108 2276. 47 138.62 1048.93 5.03
81-109 1937.40 ~20.,75 1051.39 2.29
81-110 1966.49 -8.70 1049.88 3.05
g81-911 1993.47 . 6,98 1049.37 2.13
81-~112 2017.85 19.91 1049.15 4,27
81-113 2038.67 29.92 1049.20 3.05
81~114 2063.41 1.20 1050.05 3.51
81-115 1972.84 =371.10 1049.18 3.0%
81-116 2218.64 119.94 1048.80 6.10
81-117 2196.25 103.086 1050.30 6.10
81-118 2168.47 S1.02 1050, 81 3.35
81-119 2143.94 T4.47 1051.46 6.55
81-120 2113.00 62,71 1051.59 4.88
81~-121 2087.17 50.12 1052.46 4.57
81~122 2061.35 41, 11 1051.57 6.10
81-123 2291.87 146.37 1049.79 6.10
81~124 2137.12 25,55 1051.04 5.03
81=125-T7 1457.0 520.5 1085.00 9,45 See Canal Instrumentation
Borehole Schedule
31=126«2P 1952.909 -163.82 1058.86 9.60 See Cross Valley Dam Post

Construction Instrumen-
tation Borehole
Schedule



TABLE 3-2

PRECONSTRUCTION INSTRUMENTATION SCHEDULE

DEPTH
GROUND oF INSTRUMENTATION
BOREHOLE LOCATION | ELEVATION BOREHOLE ABBREV. DETAILS
NORTH(m) EBAST{m} {m) (m) * REMARKS
79-20 2,447.49 114.36 1076.80 37.9 HP Tip Flev. 1039.80 North Abutment C.V.D.
T Thermistors at 1, 2, 3.5
Ty 12, 17, 22, 29 and 37 m
79-23 1,910.41 -387.7 1083.17 12.3 PP Tip Elev. 1071.17 m Location and elevations

approx. (Sta. 3+120 on
Backslope of canal)

#*HP: Hydraulic Piezometer (Standpipe)
PP:  Prneumatic Plezometer
T: Thermistor String



TABLE 3+3

DAM CONSTRUCTION INSTRUMENTATION SCHEDULE

DEPTH )
GROUND OF INSTRUMENTATION
BOREBROLE LOCATION ELEVATION BOREHOLE ABBREV. DETATLS _
NORTH{m} EAST{m) {m) {m) * REMARKS**
INTERMEDIATE DAM
1Dbp—-1 1781.70 320,72 n/a n/a PP Tip#1299, Elev.1047.00 m S5ta.0+593.7m,0/s 3.5 m L
IDp-2 1762.00 300.60 PP Tip#1301, Elev.1048.30 m Sta.0+621.7m,0/s 0.5 m L
(destroyed)
1Dp-3 1719. 49 260,06 ' P Tip#3581, Elev.1053.03 m S5ta.0+680.3m,0/8 3.8 m L
IDP=4 1713.83 267.24 PR Tip#3582, Elev.1052.46 m Sta,0+680.1m,0/s 5.4 m L
IDS--1 1784.50 314.00 St Init.Plate Elev.1050.87m Crest,S5ta.0+593.5 m
INS-72 1761.00 294.50 5t Init.Plate Elev.,1050.37m Crest,Sta.0+626.6 m
IDS=3 1737.00 248,49 St Init.Plate Elev.1051.46m Sta.0+674.1m,0/s 23.8 m R
CROSS VALLEY DAM
CVDP-1 2072.58 ~27.59 n/a n/a PP Tip#2549, Blev.1046.81n Sta.0+454.4m,0/5 20.3m L
CVDP~2 2079.63 ~41.51 PP Tip#2548,Elev, 1046.84n Sta.0+454.5m,0/s 4.7m L
CVDP-~3 2084.80 «51.79 PP Tip#unknown ,Elev.1047.01m Sta.0+454.6m,0/s 6.8m R
CVDP-4 2284.16 94,25 PP Tip#3528,Elev. 1046, 76m Sta.0+210.5m,0/s 31:8m L
CVDP-5 2294, 41 T4.13 PP Tip#3529,Elev, 1046.58n Sta,0+210.6m,0/s 9.3m L
CVDP-6 2301.24 61.27 . PP Tip#3530,Elev.1046.67m Sta.0+210.4m,0/5 5.3m R
CVDP-7 1932. 31 -52.89 1 PP ’ Tip#3578,Flev.1047.53m Sta.0+590. 7m,0/8 62.0m L
CVDP-5 197G. 25 =80.94 bopp Tip#3580,Elev,.1047.93m -5ta.0+569.8m,0/s 19.7m L
CVDP-9 1976. 45 ~93,43 PP Tip#3579,Elev.1048.18n Sta.0+570.0m,0/s 5.7m T,
‘CYDP-10 1981.21 ~102.67 PP Tip#3584,Flev.1049.10m Sta.0+570.0m,0/8 4.7m R
CVDS -1 2302.23 71.51 St Init.Plate Elev.1046.01m Crest, Sta.(0+204.9 m
CYDS=~2 2181.10 9.35% St Init.Plate Elev.1045.92nm Crest, Sta.0+341.0 m
CvDs-3 2076.18 ~44.64 st Init.Plate Blev,1046.75n Crest, Sta.0+459.0 m
CYDS-4 1980. 39 -94,76 5t Init.Plate BElev.1047.43m Crest, Sta.0+567.1 m

®% p/g: OFf set relative to Dam centre line

* PP: Pneumatic Piezometer
St: Settlement Plate



TABLE 3-4

INSTRUMENTATION FROM OTHER PROJECTS SCHEDULE

DEPTH
GROUND** or INSTRUMENTATION
BOREHOLE LOCATION#** ELEVATION = BOREHOLE ABBREV. DETAILS*%
NORTH{m} EAST(m) {m) {m) * REMARKS
1980 TAILINGS DAM
PB1-01 1329.50 1824.00 1092.98 10.82 2 HP Tip Elev.1086.88 m Crest,Sta.19+00 feet West
Tip Elev.1082.31 m
P81-02 1209.00 1837.00 1093.10 27.74 2 HP Tip Elev.1082.13 n Crest,S5ta.15+00 feet West
Tip Elev.1065.67 m
P81-03 1068.00 1830.00 10867, 41 9.45 up Tip Elev.1058.27 m Downstream Toe,Sta.11+00
Feet West
P81-04 1098.09 1883.00 1092.98 27.43 2 HP Tip Elev.1082.01 m Cresit,S5ta.11+00 feet West
Tip Elev.1065.55 m
P81-05 955.50 2001.00 1092.95% 12.19 HP Tip Elev.1080.76 m Crest,Sta.5+00 feet, West
P81-06 624.00 2592.50 1093.04 6.40 Hp Tip Elev.1086.94 m Crest,Sta.17+50 feet,East
P81=07 355,00 3019.00 1094.84 6.40 HP Tip Elev.1088.74 m Crest, 5ta.34+00 feet,East
Pa1-08 359,50 3139.50 1095.66 7.62 HP Tip Elev.1088.35 m Crest,Sta.38+00 feet,East
P81~09 350.50 3329.90 1094.80 6.0 Hp Tip Elev.1089 m (approx) Hear "pump house', no tip
depth given on borehole log
KI.OHN LEONOFF BOREHOLES
81--K1 2626.75 -638.52 1048.21 54.3 2 up Tip Elev.1041.71 m Diversion Canal Cutfall
Tip BElev.1017.71 m Right Bank
81-K2 2429.06 -330.18 1046,60 25,0 2 Hp Tip BElev.i040.60 m Drainage Ditch,Sta.0+4+430,
Tip Elev.1022.60 m ofs 64.0 m R
B81-K3 24%3.63  -98.96 105127 22.9 2 HP Tip Elev.1040.27 m Approx.100m North of Cross
. Tip Elev.1029.27 m Valley Dam Spillway Outfall
81~K4 2229.12 -154.15 1052.74 39.5 © 2 HP Tip Elev.1040.74 m Drainage Ditch,Sta.0+705,
: 5 Tip Elev.1025.74 m ©o/s 33 m R
81-K5 2220.68 -613.27 1060.68 42.7 Hp Tip Elev.1038.68 m Canal Backslope,Sta.3+535
_ o/s 77T m L
81-K6 1418.64 1790.20 1076.92 39.6 3 HP Tip Elev.1063.92 m
Tip Elev.10492.42 m
Tip Elev.1037.92 nm Downstream Toe, 1980
Tailings Dam
81-X7 1252.56 1752.18 1068.22 23.8 2 HP Tip Elev.1062.22 m
Tip Blev.1046.22 m
81-K8 1130.13 17.8 HP Tip Elev.1129.13 m fresh Water Supply

** Locations and elevations approximate for Instruments PR1-01 to p81-09

HpP: Hydraulic Piezometer

(Standpipe}

Resevolr(not indicated
on plans}



TABLE 3-5

POST CONSTRUCTION INSTRUMENTATION SCHEDULE

Page 1 of 8

DEPTH
GROUND oF INSTRUMENTATION
BOREHOLE LOCATLON FLEVATION BOREHOLE ABBREV. DETAILS
NORTH{m} EAST{m} {m) {m) * REMARKS
INTERMEDIATE DAM ( ID)
ID1=0+240 2061.2 5115 1064.13 1.5 vV, H :
ID2-0+250 2066.5 514.4 10641 10.67 2HP Tip FElev.1059.60 m Location approximate
Tip Elev.1054.10 m
ID3-0+450 1894,2 391.9 1064.,06 15 V. H
ID4-=-0+460 1885.7 392.5 1065.3 20:12 2HP Tip Elev.1060.80 m
Tip Flev.1045.50 m
ID5~0+627 1769 .5 286.1 1064.30 1.5 V:H ’
ING-0+627 1767 .8 284.7 1064.9 30.48 2HP Tip Elev.1060.40 m
Tip Elev.1034.70 m
I07 04740 1668.8 234.4 1068.9 15.20 T, PP Thermistor#tl 10 x 1.0 m Thermal ILiner, South
Tipk3821,Flev,.1054.00 m Abutment
ID8=~(4745 16793 212.9 1069.1 15.50 PP Tip#333, Elev,1054.20 m Thermal liner, South
Abutment
IDS-0+750 1704.5 171.9 1066.3 9.80 PP Tip#390, Elev.1057.30 m Thermal liner, South
: Abutment
CROSS VALLEY DAM {CVD)
81-126-Pp 1953.09 -163.82 1058.86 9,3 PP Tip#3527, Elev. 1050.1 m Downstream South Abutment
CVDB-0+370 2139.4 3642 1052.1 9.16 T,PP Thermistors, 10 2 1.0 m Upstream Toe Blanket
Tip#3475, Elev, 1043.0 m
CvDB-0+370 2138.3 34.8 10521 5.20 PP Tip#3576, Elev. 1047.2 m Upstream Toe Blanket
CVDCT 04050 2394.8 126.6 1064.8 15.54 LJT,PP Thermistors 8 x 2.0 m NVWID bDyke Location and
: Tip#3822, Elev., 104%2.6 m ground elevation approx.
CVDC2-0+150 23%0.8 7841 1062.3 14,93 PP Tip#344, Elev. 1048.0 m Spillway ILocation and
elevations approximate
CVDC3~0+204 2304.0 68,6 1065.72 1.5 v, H
CVDCY-0+215 2285.1 63.1 1065.5 34.14 2HP Tip Elev. 1040.2Z m
_ Tip Elev. 1032.0 m
CVDC5-0+338 Z183.0 68 1066.82 1.5 V. H
CVDC6-~-04340 2982.1 4.7 1065.8 34.14 T,PP Thermistors 8 x 2.0 m Thermigstors from 15.0-~31.0m
Tip #3526, Elev. 1032.3 m depth
CVDC7 04450 2086.5 =-44,.9 1065.7 31.09 2HP Tip Elev. 1040.1 m
Tip Elev., 1035.2 m
*SY: Slope Indicator S:  Incremental Settlement V: Vertical Settlement H: Horizontal Settlement
T: Thermistor String PP: Pneumatic Piezometer HP: Hydraulic Piezometer (Standpipe)

(Conttd}



TABLE 3-5 (CONT*D)

POST CONSTRUCTION INSTRUMENTATION SCHEDULE

page 2 of 8

DEPTH
GROUND OF INSTRUMENTATION
BOREHOLE LOCATION ELEVATICN BOREHOLE ABBREV. DETALILS
NORTH(m) EAST(m) {m) {m) * ‘ REMARKS
CROSS VALLEY DAM (CVD) { CONT® D)
CVDCE-0+4560 2076 .6 48 .2 1065.69 1.5 v,H
CVDCY9--0+565 1984.1 ~97 4 10656 33.83 ZHP Tip Elev. 1040.0 m
Tip Flev. 1033.0 m
CVDCI10-0+568 1981.1 -97 . 4 1065.74 1.5 v, H
CVDC11-0+645 1913.4  ~133.5 1065.7 15.24 T, PP Thermistors 8 x 2.0 m
Tip#3820, Flev. 1050.8 m South Abutment
CVDT1 04210 2317 .4 17.6 1050.0 10.06 Hp Tip Elev. 1040,.2 m bownstream Toe
CVDTZ2~0+450 2111.6 ~102.3 1051.8 13271 HP Tip Elev. 1038.5 m Downstream Toe
CVBT3-04+570 20091 «154.5 1053.10 13.71 HP Tip FElev. 1040.1 m
CVDT4- 04630 1953.4 ~164.0 1058.90 15,50 T Thermistors 8 x 2.0 m Downstream South Abutment
Location and elev, approx.
CANAL, DYKE (CD)
CD1-0+020 701.5 2,377.4 1090.7 12.2 2PP Piez. #368 (Flev, 1085.57) Diversion Dam, See bhore-
Piez., #384 Elev, 1080.0 m hole log for more detail.

CD2-04150 693.5 2:,294.9 1090.37 165 A
CD3-0+300 732.7 2,143.6 1089.64 1.5 v
CD4 - 400 748 .6 2,0583.2 1089,7 10.4 i 8 Settlement rings 10 ¥ 1.0 m

747.2 2,057.0 1089 .7 11.6 T, PP Thermistor #12, 10 X 1.0 m

Piez. #365 Elev, 1078.4

7572 2,050.7 1089.7 2.8 PP Piez. #3471 Elev, 1082.7 m

748.3 2,054.5 1089.73 1.5 vV, H
¥ ST: Slope Indicator S: Incremental Settlement V: Vertical Settlement H: Horizontal Settlement

PP: Pneumatic Piezometer HP: Hydraulic Piezometer (Standpipe}

T: Thermistor String

{Cont'd)



TABLE 3-5 (CONT!D)

Page 3 of 8

POST CONSTRUCTION INSTRUMENTATION SCHEDULE

DEPTH
GROUND OF INSTRUMENTATION
BOREHOLE LOCATION ELEVATION BOREHOLE ABBREV, DETATLS
NORTH{m) EAST(m)} {m} {m)} * REMARXS
CANAL, DYKE (CD) {CONT'D)
CD5-04510 785.4 1,955.3 1082 .8 1061 T Thermistor #27, 10 ¥ 1.0 m
786.1 1,954,1 1089.67 1.5 v
Che=-0+610 829.1 1,868.8 1089.69 1.5 v
Ch7-=0+710 B872.9 1,788.3 1089.48 Te5 v
B79.6 1,793.3 1089.4 10.7 PP Piez, #391 Elev, 1081.8
CDB-0+840 947 .2 1:670.5 1088.86 1.5 v
CD9-0+960 889.,7 1,553.3 1088.44 1.5 v
990,32 1,552.2 1088.6 6.9 PP Piez. #346 Elev, 1083.6
CD10-0+49%90 1,006.6 1:522.8 1088.52 1e5 v, H
1,006.2 1:523.9 1088.3 122 SI,S8 Slope Indicator to 10.5 m
Settlement Rings 10 X 1.0 m
1,008.7 1¢519.7 1088.3 113 T,PP Thermistor #23;, 10 ¥ 1.0 m
Pier. #367 Elev., 1077.6 m
CD1Y-1+310 1,065.2 142761 1088,13 15 \Y
Cp12-1+230  1,117.4 1;307.1 1088 .08 1.5 v
CDi13-1+350 1:140.6 1,185.5 1087 .56 1.5 V,H
,139.5 1,187.5 1087 .1 10.4 2PP Piez.#350 Elev,1081.0 ADprox. Co-ordinates
Piez.#381 Elev,1077.0 '
CD14-1+440  1,193.8 1,112.5 1087 .39 1.5 v
CD15=14530 1:,232.9 1,031.0 1087.17 1.5 Ve H
1p232.0 1,033.7 1087.0 11.0 SI:8 Slope Indicator to 9.8 m
Settlement rings 10 % 1.0 m
1,233.7 1,028.7 1087 .0 11.9 T,2PP Thermistor #26 10 x 1.0 m
Piez,#353 Elev. 1080.4
Piez.#362 Elev., 1075.6
* 81: Slope Indicator S: Incremental Settlement V: Vertical Settlement H: Horizontal Settlement
T: Thermistor String PP: Prneumatic Piezometeyr Hp: Hydraulic Piezometer (Standpipe)

{Conttd}



TABLE 3-5 (CONT'D)

POST CONSTRUCTION INSTRUMENTATION SCHEDULE

Page 4 of 8

DEPTH
GROUND OoF INSTRUMENTATION
BOREHOLRE LOCATION ELEVATION BOREHOLE ABBREV. DETATLS
NORTH{m) FAST{m} {m} {m} * REMARKS
CANAL DYKE (CD) {CONT'D)
CD16-1+160 1,257.4 954 .1 1087 .07 1.5 v
CD17=1+705 1:278.9 861.0 1086.88 1.5 v
1,278.6 862,7 1086.9 9.6 T Thermistor #28 10 x 1.0 m
CD18-14800 1,306.0 775 .4 1087.10 1.5 v
CD19-1+900 1,356.8 689 .8 1086 .45 1.5 v, H
15355.6 $591.8 1086.3 113 SI,S Slope Indicator to 10.4 m
Settlement rings 10 ¥ 1.0 m !
1,357 .8 687 .9 1086.3 116 T,2PP Thermistor "A" 10 X 1.0 m "old" type-no pro-
tective PVC sheath
Piez.#365 Rlev, 1081.0
Piez.#382 Elev, 1077.3
CD20-2+000 1,401.7 603.9 1086 .4 1.5 v
1,403.0 601.9 1086.5 1.0 T Thermistor #20 10 x 1.0 m
CD24=2+100 1,455,.0 511.7 1086 .04 1.5 V,B
1,454.0 513.7 1085.9 13.7 81,5 Slope Indicator to 10.5 m
Settlement rings 10 x 1.0 m
1,455.9 509 .5 1085.2 13.7 1T,2PP Thermistor #12 @ 3.0,5.0, ‘old type'-no pro-
8.0, 11.0 & 13.0 m tective PVC sheath
Piez.#345 Elev., 1079.8
Piez . #366 Elev. 1074.3
81-125 T,442.5 515.0 1085.9 9.5 T Thermistor #T2, 10 ¥ 1.0 m fold type'-no pro-
Y tective PVC sheath
, (installed Aug.13)
5 (Sta. 24100}
CD22w=2+200 1,480.8 421.,0 1085.95 1.5 v, H
CD23-24260 3:,509.0 365.7 1085.90 1.5 v
Ch24-2+365 1,570.9 283.13 1085 .89 1.5 Vv, H
1,572, 281.8 1085.8 11.3 T Thermistor #22 10 X 1.0 m
CD25-2+460 1,821.0 205.5 1085 .46 1.5 v
1,674.8 204.2 1085.5 9.8 T Thermistor #19 10 X 1.0 m
*57: Slope Indicator. S: Incremental Settlement V: Vertical Settlement H: Horizontal Settlement

T: Thermistor String

PP: Prneumatic Piezometer

HP: Hydraulic Piezometer{Standpipe)

(Cont'd)



TABLE 3-5 {(CONT'D)

POST CONSTRUCION INSTRUMENTATION SCHEDULE

Page 5 df 8

DEPTH
GROUND oF INSTRUMENTATION
BOREHOLE LOCATION ELEVATION BOREHOLE ABBREV. DETAILS
NORTH{m} EAST(m) {m} {m) * REMARKS
CANAL DYKE (CD) (CONT'D)
CD26~2+600 1,673.8 T73a7 1085 ,42 1.5 A
1,674.7 717 1085.5 11.6 T,2PP Thermistor #17 10 X 1.0 m
Piez. #349 Elev. 1080.5
. Piez, $356 Elev. 1074.3
CD27-24765 1,748 .4 ~66 .6 1085.17 Te5 v
1,749.7 -G8 . 4 1085 .1 11.3 5 Settlement rings 10 x 1.0 m
1,747 .2 ~54 .6 1085 .1 12.2 T Thermistor #18 10 % 1.0 m
CD28-24+900 1:852.4 -~160.9 1080.46 1.5 vV, H
1,856.4 «~164.9 1080.3 12.2 ST,8 Slope Indicator to 10.5 m
Settlement ringsg 10 x 1.0 m
1,848.5 -157 .5 1080.3 122 T, 2PP Thermistor #13 10 x 1.0 m
Piez. #348 Flev, 1074.2 m
Piez. #361 Flev, 1062.3 m
82196 1847 .5 =161.0 108C.3 9.6 T Thermistor$T1,8 1.0,2.0,3.0 Installed 3/4 Aung,
3:5:3:9,4:5,;4.2,5.6,6.5 & Co-ordinates approx.
9.5 m (Sta. 2+900)
D293+ 000 1,915.3 «~2480,.5 1075.26 1.5 vV, H
1,916.5  =242.7 1075 .0 10.7 SI,S Slope indicator to 10.4 m
‘ Settlement rings 16 x 1.0 m
1,913.9  «238.0 1075.0 11.3 7,2PP Thermistor #16 10 ¥ 1.0 m
Piez. #360 Elev. 1069.8
Piez. #351 Elev. 1064.0
CH30-3+130 1.,928.9 «391.9 1068 .66 1.5 \%
1,980.5 =357 .5 1068 .6 10.1 T Thermistor #15 10 x 1.0 m
CD31-3+360 2:110.2 ~398.1% 1060.28 15 vV, H
CD32-3+550 Z2:311.2 =505.7 1056,.72 145 YV, H
# 5Tz Slope Indicator S: Incremental Settlement v: vertical Settlement H: Horizontal Settlement
T: Thermistor Strina PpP: Pneumatic Piegometer Hp Bydraulic Piezometer (Standpipe)

{Cont*d}



TABLE 3-5 (CONT'D)

POST CONSTRUCION INSTRUMENTATION SCHEDULE

Page 6 of 8

DEPTH
GROUND OoF INSTRUMENTATION
BOREHOLE LOCATION ELEVATION BOREHOLE ABBREV. DETAILS
NORTH{m) GBAST(m] {m) {m) * REMARKS
CANAL BACKSLOPE (EBS)
BS1~0+350 562.5 2,207.9 1095 .64 1.5 \Y
BSZ-04-400 F07.9 2,043.6 1093.83 15 vV, H
7i2.4 2,029.4 1094.0 9.1 S1,8 Slope Indicator o 7.5 m
Settlement Rings at 2 & 5 m
7104 2,037.3 1094 .0 9.6 T, PP Thermistor #1 10 x 1.0 m
) Piez.#354 Elev, 1085.8 m
BS3-0+610 7141 1:,84%7.7 1104.25 1.5 A
BS4~0+710 B25.5 1,757.1 1086 .7 116 T,PP Thermistor #2 10 2 1.0 m
_ Piez., #358 Elev, 1085.7
BS5-0+960 951.8 1,536.8 1092.48 15 VyH
950.9 1,538.5 T092.5 12.2 5I,S Slope Indicator to 10.5 m
Settlement Rings at 2 & 5 m
953.2 1,534.6 1092.5 2.6 T, PP Thermistor #3 10 x 1.0 m
Piez.#369 Elev. 1085.3 m
BS6-1+110 11,0351  1,408.8 1088.92 1.5 v
BS7-1+200 11,0194 1:305.6 1098.81 1.5 v
BS8-1+300 1,063.8 1,214.2 1096.59 1.5 v
BS9-14530 1,199.5 1,022.0 108831 1.5 v, H Co-ordinates Approx.
1,199.0 1,023.6 1088 .3 10.8 81,8 Slope Indicator to 10.5 m
Settlement Rings at 2 & 5 m
1,200.0 1,018.4 1088.3 1.3 T, PP Thermistor #4 10 x 1.0 m
Piez . #355 EFlev., 1077.3
B510-14900 1,309.,3 659 .9 1098.22 1.5 i V;H
1,308.0 662.3 1098 ,2 10.7 ‘81,8 Slope Indicator to 10.5 m.
Settlement ring at 2 & 4.5 m
1:.310.5 657.3 1098.2 11.3 T,PP Thermistor #5 10 x 1.0 m
Piez, #359 Flev., 1087.2
BS11-2+100 11,4116 482.4 (10594.985) 1.5 vV, H Elevation needs
checking
1,410.6 484.3 {1093.8) 11,6 81,8 Slope Indicator 1o $.8 m Flevation needs
Settlement rings at 1 & 4.5 m checking
1,413.2 480 .1 {1093.5) 11.6 T, PP Thermistor #6 10 x 1.0 m Elevation needs
Piez., #347 Elev. 1082.5 m checking
* gS¥: Slope Indicator Incremental Settlement V: Vertical Settlement H: Horizontal Settlement

T: Thermistor String

PP: Pneumatic Plezometer

Hydraulic Piezometer{Standpipe)

{Cont*d}



TABLE 3-5 (CONT'D) ' Page 7 of 8

POST CONSTRUCTION INSTRUMENTATION SCHEDULE

DEPTH
GROUND OF INSTRUMENTATION
BOREHOLE LOCATION ELEVATION BOREHOLE ABBREV., DETAILS
NORTH{m} EAST(n} () {m) * REMARKS
CANAL BACKSLOPE (BS) (CONT'D)
BS12-24260 1,462 .6 344 .7 1094.29 1.5 \Y
1,463 .6 343 .1 1094.6 10.7 T Thermistor #10 10 X 1.0 m
BS1 324460 1:57241 179 .1 1085 .47 1.5 \Y
BS514=-2+560 1:521.6 895.2 1091.34 1.5 v
BS15-2+760 1,714.0 -93.3 1090.5 10.7 T Thermistor #9 10 » 7.0 m
17131 ~892.5 1090.24 1.5 v
BS16-2+900 1¢816.9 ~200.8 1087 .69 1.5 v.H {Lower)
11,8151 ~198.2 1087 .8 15.9 ST Slope Indicator to 14.5 m (Lower)
1,819.0 «202 .4 1087 .1 14.3 T, PP Thermistor #7 10 x 1.0 m {Lower)
Tip #357, Elev. 1072.9 m
BS17-2+800 1,796.0 -214.3 1092.36 1.5 vV, H { Upper)
1,796 .4 -216.4 1092.4 10.5 Si,s Slope Indicator to 10.5 m {Upper)
Settlement rings at 2 and 5 m.
BS17~-2+200 1795.2 =212.3 1092.4 9.6 T Thermistor #14 10 % 1.0 m { Upper)
BS18~3+000 1879,.3 ~284.3 1082.81 1.5 vV, H
1880.7 —286.3 1083.2 11.3 51,8 Slope Indicator to 1.4 m
Settlement rings at 2, 3.5, 5
: and 6.5 m
1:877.9 ~-282.5 1083.2 116 . T,PP Thermistor #8 10 x 1.0 m
‘ Tip #352, Elev. 1072.2 m
1,881.9 ~288 .4 T083.0 11.9 HP Tip Flev. 1074.9
7923 1,210.41 -387.7 108317 12.3 PP Tip Elev. 1071.17 n Location and elevations
approximate {(Sta.3+120)
BS19-3+130 1.,928.9 ~391.,9 1081.45 1.5 v
BS20-3+300 2,050.8 -444 .3 1065.32 15 V,H
BS21-34350 2:;286.6 ~539,3 1057 .61 1eh vV, H
* §T: Slope Indicator 8: Incremental Settlement V: Vertical Settlement H: Horizontal Settlement
T: Thermistor String PP: Pneumatic piezometer Hp: Hydraulic Piezometer {Standpipe)

{Cont'd)
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POST CONSTRUCTION INSTRUMENTATION SCHEDULE

DEPTE
GROUND OF _ INSTRUMENTATION
BOREHOLE LOCATION | ELEVATION BOREHOLE ABBREV. DETAILS
NORTH{m} EAST(m} {m) {m} * REMARKS
CANAL, SPOIL PILES (SP)
SP1-04930 1,045.5 1,504.5 1088.59 1.5 V. H
SP2-1+530 1:274.1 1,055,.7 1093 .1 11.58 T Thermistors 10 x 1.0 m
1:,26%9.6 1.054.56 1093 .1 10.67 51,8 Slope Indicator to 10.7 m
' Settlement rings @ 1,3,5,7,
g and 10 m
1:271.9 1,055.1 1092.9 1.5 V,H
5P3~-14900 1:;394 .4 T704.5 1083.5 11.58 T Thernistors 10 x 1.0 m
1,396.8 TO0C 1 1083.5 10.97 51,8 Slope Indicator to 10.2 m
Settlement rings @ 1,3,4,5
6,7 and 9 m
1,395.6 7021 1083.05 1.5 V,H
SP4-2+040 1:456.0 591.6 1083.77 1.5 v,H
S5P5-2+950 1,899.6 =177 5 1079.2 10.97 51,8 Slope indicator to 10.3 m
: Settlement rings @ 1, 3.5, 5
7, 8 and 10 m
1,898.2  ~183.1 1079 .2 10,97 e Thermistors 10 x 1.0 m
1,898.8 =~180.2 1079 .22 1.5 V. H
* 81: Slope Indicator S: Incremental Settlement V: Vertical Settlement H: Horizontal Settiement

T: Thernistor String PP: Pneumatic Piezometer Hp: Hydraulic Piezometer (Standpipe}



TABLE 3-6

TENDER AND FINAL PROJECT QUANTITIES

Page

1 of &

_ Tender Final
Item No. Description Quantity guantity Uni t
1{a) Mobilization 400,000.00 400,000.00 LS.
1(b) Demobilization 80,000.00 80,000.00 LeS.
2(a) Siashing in Tailings

Impoundment Area 30 31.90 Ha
2(b} Clearing and Grubbing 54 60.58 Ha
2{c) Burning of Clearing and

Grubbing Debris 26.5 32.16 Ea
2{a) Stripping and Remcval of

Waste Materials 144,000 224,485 m3
3(a} Clearing of Canal Area 52 42,13 Ha

Canal Dyke TFoundation and

.Excavation Area 222,000 221,718 m>
3{c) Common Excavation 521,000 464,928 m3
3{4d;} Upstream Blanket -

Cross valley Dan 63, 000 81,728 m3
3e) (i) Canal Rock Excavation 44, 300 54, 390 m>
3le) (14 Contrellied Blasting 5,000 2017 m
3(E) Thermal Liner and Canal

Dyke Class I Zones 249,000 126,092 m
3{g} Seepage Contrcel Liner

Class II 33,000 55,289 w3
3(h) Filter Gravel Class I ‘ 24,000 23,562 m3
3(i) Rock Riprap and Filter Rock

Class Iv 43,500 45,020 w3
3{9) Canal Dyke Fill Class IIZ 98, 000 1,000 m3
3(k) Canal Cutfall Frosicn

Contrel Class v 34, 000 39,244 m3
3(1) (1) Filter Reck and Brosion Control

Rock Stockpile - Class 1V 1,000 1,000 m3
3{1)(ii) Filter Rock and Frosion Control

Rock Stockpile - Class v 2,000 2,000 m3
4(a) ®
4(b) Dam Foundation Subexcavation  (142,000) 166, 166% m3
4{c) (i3 Excavation, Hauling, Placement

and Compacticon of Class VI

Material for CVD Construction 86,000 84,396 w3
4{c){ii) Excavation, Hauling, Placement

and Compaction of Class VI

Material for ID Constructicon 56,000 40,067 mo

* Included on original Tender Document as a provisional item.

Cont'd



Item No.

TABLE 3-6 (CONT'D)

TENDER AND FINAL PROJECT QUANTITIES

Descripticon

4(d) (1)

4(d){ii)

4(e} (1)

4(e) (ii)

4(f) (i)

4(f){i1)

4(g) (1)

4(gi(ii)

4(h}y (1)

4(n}{ii)

4{1i) (1)

4(i) (i)

4(3) (1)

4(3) (i1)

Excavation, Hauling, Placement
and Compaction of Class VII
Material for CvDh Construction
Excavation, Hauling, Placement
and Compaction of (Class VII
Material for ID Constructiocn
Excavation, Hauling, Placement
and Compaction of Class VIII
Material for CVD Construction
Excavation, Hauling, Placement
and Compaction of Class VIII
Material for ID Construction
Excavation, Hauling, Placement
and Compaction of Class IX
Material for CVD Construction
Excavation, Hauling, Placement
and Compaction of Class IX
Material for ID Construction
Excavation, Hauling, Placement
and Compaction of Class ¥
Material for VD Construction
Excavation, Hauling, Placement
and Compaction of Class X
Material for ID Construction
Clags VIII Abutment Fills for
Emergency Spillways and
Decant Channels ~ CVD
Class VIII Abutment Fills for
Emergency Spillways and
Decant Channels - ID
Class IV Filter Rock for
Fmergency Spillways and
Decant Channels - CVD
Class IV Filter Rock for
Fmergency Spillways and
Decant Channels - ID
Class V Erosion Control Rock
for PFmergency Spillways and
Decant Channels - CVD
Class V Erosion Control Rock
for Emergency Spillways and
Decant Channels ~ ID

rage 2 of &

Tender Final
Quantity Cuantity tnit
75,000 95,286 m3
34,000 39,171 m3
97,000 93,297 m>
207,000 210,578 m3
40,000 39,976 m3
11,000 10,377 3
80,000 79,031 m3
30,000 37,742 m3
10,000 14,878 m3
2,200 3,491 m3
1,800 2,651 n>
1,000 1,548 m
4,600 3,627 m>
2,800 1,986 m3

Caontid



TABLE 3-6 (CONT'D)

TENDER AND FINAL PROJECT QUANTITIES

Excavation, Hauling, Placement
and Compaction of Class I
Material for Diversion Dam

Placement
and Compaction of Class II
Material for Diversiocn Dam

Clearing, Grubbing and Stripping

of Spoil Retainer Dyke Found-

Placement
and Compaction of Fill for
Spoil Retainer Dyke

Excavation of North Valley Wall

Class I Thermal Lining of
Channel at North Abutment of
the Cross valley bDam

Dyke Fills for North valley

Item No. Description
4{k)
Construction
4(1) Excavation, Hauling,
Construction
5{a}
ation Area
5(b} Excavation, Hauling,
6{a)
Interceptor Ditch
6(b)
6(c)
Wall Interceptor
T(a) Fill Replacement for
Access Road
Tib?} Access Road Culvert

Work Order
#1

Work Order
#2

Work Crder
#3

Work Order
$4

Work Order
#5

Work Order
#6

Installation

Drain Ditch Excavation

Clear Lines for Surveyors

Remove Knoll at Sedimentation
Pond

Sedimentation Pond Access Road,
Supply, Haul and place riprap

Clean out Swamp Material from
CVD Upstream Blanket Area

Borrow Pit "C" Stripplng

Borrow Pit "C" Extra Stripping

Page 3 of &

Tendey Final
Quantity Quantity
12,000 11,064
5,000 5,571
12,000 -
13,000 -
60,000 47,580
20, 000 5:175
2,000 16,369
60, 000 60,962
80 -7 92
- 53,986
NIL 2,406, 33
NIL 2,095.80
NIL 4,62%.80
NIL 3,628.60
NIL 687.05
NIL 12,525.38

Unit

m3

m3

Conttd



Item No.

TABLE 3-6 {CONT'D)

TENDER AND FINAL PROJECT OQUANTITIES

Page

Work Order
#7
Work Oxder
#8
Work Order
#9
Work Order
#10
Work Order
#11
Work Order
#12
Work Order
#13
work Order
$#14
Work Order
#15
Work Order
$16
Work Order
$17
Work Order
#18
Work Order
#19
Work Order
#20
Work Order
#21
Work Order
#22
Work Order
#23
Work Order
#24
Work Order
$25
Work Order
#26
Work Order
#27
Work Order
#28

Tender Final

Description Quantity Quantity
Removal of Uncompacted Class

III Dyke NIL 440.77
Make Access Road for Drill NTL 381.12
Access Ripping and Dozing for

Samples NIL 579.88
Creek Inteyception at Sta. 0+710 NIL 9, 046.20
Remove Ice from abandoned Rose Creek NIL 9,206.47
Excavation of Canal BExtension at

outfall of Rose Creek NIL 10,819.32
Cornish Creek Interception at Cut-

fall of Rese Creek NIL 2,452.88
Place Additional Filter Rock on Down-

hill Slope of Canal, 2+820 to 3+000 Unnecessary

Mobilization/Demobilization of Fourth
Vibratory Compactor

Correction of Stripping at
Sta. 2+160

Removal of Excavation Step In at
1+890, 1+860

Test Trench and Core Trench
Intermediate Dam

Removal of Thermal Liner at 2+010

Dozer to Remove Thermal Liner at
3+420

Thermal Liner South Abutment
Intermediate Dam

Siit Excavation Borrow Pit
Seepage Liner Placement

"A“

Diversion Dam Foundation Preparation
Maintenance of Haul Roads and
Placement of FTish Gravel

Remedial Stripping Sta. 24700
Diversion of Creek into Canal and
Diversion Dam Construction

Rock Remowval in NVWID

Drainage Blanket 1+290 to 14350

NIL

NIL

NIL

NIL

NIL

NIL

NiL

NIL

405.93

4 of 6

Unit

34,697.27%*

6,053.68
1,458.67
24,000.00
8,305.65
22,492.14%
34.245.54
1,359.48
13,716.8%
15,938.13

730.47

%  Included on original Tender Document as a provisional iltem.

Contid



Item NG

TABLE 3-~6 {CONT'D)

TENDER AND FINAL PROJECT QUANTITIES

Description

Work Order
#29
Work Order
#30
Work Order
#31
Work Order
#32
Work Order
#33
Work Order
#34
Work Order
#35

Work Order

#36
Work Order
#37
Work Order
#38
wWork Order
#39
Work Order

S $#40
Work Order
#41
Work Order
#42
Work Order
#43
Work Order
#44
Work Order
#45
Work Order
$46
Work Order
#47
Work Order
$48
Work Order
#49

Borrow Area Investigation

Installation of Instrumentation
Reduce Weir No. 60

Install Weir Neo. 61
Cross Valley Dam Core

Trench Excavation

Cross Valley Dam Base Preparation
Cross Valley Dam Upstream Blanket
Rewcrking

Bypass Ditch Excavation

Borrow Pit "H" Stripping
Borrow Pit "IV Stripping
Test Pits on Abcess Road

Removal of Till Mounds in Canal
Pumping of Rose Creek Drailnage
Ditch

Drain Rock Intermediate Dam

South Abutment

Cross Valley Dam Spillway
Preparation

Intermediate Dam Removal of Coarse
Material Upstream Face

Instrumentation Repair
Borrow Pit "G" Stripping
Access Road Stripping
Borrow Pit "F" Remedial Stripping
Capping Canal Dyke with
Sand and Gravel

CVD Upstream Blanket Silty Sand
Cap

Page 5 of &
Tender Final
Quantity Quantity Unit

NIL 759. 41 $
NIL 8,168.65

NIL "1,584.54

NIL 18,177.21%

NIL 7,028.26%

NIL 155,480.40%

NIL 34,242.00

NIL 44,177.25

NIL 43,276.50

NIL 2,341.67

NIL 2,140.85

NIL 199,050.66

NIL T 46,829.01

NIL 10,972.71

NIL 7,201.79

NIL 115.38

NIL 3,473.03

NiL 8,330.02

NIL 4,096974

NIL 23,455.43

NIL 4,072.7%

*  Tncluded on original Tender Document as a provisional item.

Contfid



Tiem No.

TABLE 3-6 (CONT'D)

TENDER AND FINAL PROJECT QUANTITIES

Work Order
#50
Work Order
#51
Work Order
52
Work Order
#53
Work Order
#54
Work Order
#55
Work Order
56

Change Order

#1

Change Order

#2

Change Qrder

#3

Page 6 of 6

Tender Final
Description Cuantity Quantity Unit
7

CVD Downstream Toe Access Road NTL 7,508.61 g/
NVWID Base Preparaticn Through L/
Borrow pit "¢ NIL 9,202.58
Placement of Riprap Upstream

Face CVD NIL 3,502.23
Thermal Blanket Intermediate Danm NIL 78,351.84
NVWID Riprapping at North Abutment

of Crogs valley Dam NIL 9,568.20
Stripping in Borrow Pit "M" for

NVWID NIL 2,267 .26
Raising of Intermediate Dam Berm

to 1068.8 NIL 11,386.21
Class I Canal Dyke NT1 6592,648.00
Placement of Seepage Liner in

Rock Cutoff Trench NIL 45

Rock Cutoff Trench

9,602.19




TABLE 3-7

SITE VISITORS

1980 1981
Nov Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct.
Ge Bethel, Envircnmental Protection Serve. &
W.J. Burwash, Golder Associates _ 13,14
J.I. Clark, Golder Associates ) 25,26
R« Cooper, Yukon Territory Water Board,
Technical Review Conmittee 30 28
H.G. Gllchrist, Golder Associates 28 9 to7,8, 3,21, 18, 20 25 to 13,14
12,24 9 22 19 27
to 26
W.E. Hodge, Golder RAssoclates 3
B+ McAhlpine, Yuakon Territory Walter Board, 28 23,30 G, 7:16, 3,4,.8, 17 23 1:13
Technical Review Commlttee 25 S22, 9,10,
: ' 23,28 | 11,28
R. McCandless, Environmental Protection Serve. - 28
J.M. Nickel, Water Rescurces 23,
24
Ts Polyck, Yukon Territory Water Board 8
5. Roxborough, Department of Fisheries 1,4,8 26
to 11
Dr. Russell (UBC) Consultant to Yukon
Territory Water Board 1
M. Stepanek, Yukon Territory Water Board, 30 24 28 4
Technical Review Committee .
V.M. Veldman, Hydrocon Engineering Ltd. i 24 7,8 16,17
K. Weagle, ¥Xen Weagle Environmental ‘ 4 to ’ 13 to
Consul tants 12.14 15 25, 28
D. Wiley, Golder Associates 10
S. Withers, Water Resources 23,
24
Group of 7 Engineers from the Yukon
Pipeline Group 18
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DA E

)
4,0 CONSTRUCTION DETAILS AND DISCUSSION C o STRALCT

DETAIL S

4. 1 Canal

The normal segquence of canal construction was generasliy as IOLLOWS:

(ij:staki g,br flagging of clearing limits,

e e e b e

(ii) clearing and grubbing using dozers,

) Striveoing of the excavation A dvlke FTou
J LTippling ©I The eXCavatlorl O QY¥YAe IO

|y
LI = ¥4

using dozers (écrapers were also sometimes used over“%iéﬁ)
gﬁefréigb,
(v) sui§é§~of the stripped surface and staking of the canal
dyke location,
(vi) initial common excavaticn to level a working area for the
scrapers,
(vii) common excavation using scrapers,
(viii) where rock was encountered, the rock surface was cleaned
with dozers, .
{ix} the'excavation was étakeﬁ §s a yock cut,
{x) the thermal linex ﬁaé.installed on the backslope,
(xi) the Class I canal dyke Qas initiated,
(xii) the rock was drilled and blasted using relatively wide
patterns, L
{xiii} the shot rock was“é;égéé\and pOSsibly\§tockpileé for use
as vip rap,
{xiv) the rock trench was constructed using:preshééf technlqgues
and closely gpaced boreholes, o
{xv) the rock trench was mucked and cleansd,
{xvi) seepage control liner was placed in the rock twench and on
the dyke side of the canal,
{xvii) the dyvke and seepage control liner were completed to a

pinimum elevation corresponding to a 10 year flood,

Golder Associates



February, 1982 42 802-2038

(xviii} Class I filter gravel was placed over the canal bottom and
over all exposed seepaye control liner in the walls of the

canal

{xix) Class IV riprap was placed over the filter gravel,
{xx) in the outfall, Class Vv riprap was placed over the Class
IV riprap and welrs were formed,
{xxi) fish gravel was placed in the weir segments of the

outfall.

The Contractor organized his activity such that all of the above work
was complete at the time that Rose (reek was diverted (May 11, 1981}.
The only post diversion work which was necessary was the completion of

the canal dyke to its final elevation.

The Contractor initiated construction between reference line chainages
0+450 and 1+170 in_October, 1980. Appreciable quantities of rock were
encountered in this area and therefore he soon shifted his clearing,
stripping, and common excavation forces to the area between 2+820 and
3+8C0. Once established in this area the work advanced easgtward from
Sta. 2+820 to about reference line Sta. 1+800 which was reached by
shutdown for Christmas, 1980. In spite of this apparent progress how-
ever, the Contractor had completed very few final excavation cross-
sections by the time of Christmas shutdown, perhaps due in part to the
premature shutdown of cperations by cold weather in Pecember. Further-
more, the occurrence of irregular bedrock between Sta. 24600 and 2+200
precluded uninterrupted scraper operations in this area {see Figure
117-8, Appendix III).

In January 1981 the Contractor resumed his excavation activities and
soon had cleared and stripped the canal area back to reference line Sta.

T4+500.
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The bypass ditch, which had been excavated in November, 1980 was put
into service in January. This permitted work to proceed during February
in the inlet section of the canal betwsen Sta. 0+000 and 0+450 (see

Figure 4-1).

The final segment of the canal, located between Sta. 1+200 and 1+500,
wags started in March. This area had been left basically undisturbed
until this time to ensure that the potentially available seepage control
liner borrow in this area {including Borrow Areas H and I) was preserved

as much as possible in an unfrozen state,

During March and BApril all stages of construction were in progress over
the full length of the canal. The Rock Trench was started in March to
complete the rock excavation segments of the canal. At the end of March
the Contractor began to complete the canal cross-section particularly in
the canal outfall (although fish gravel was not placed until late
‘April/early May). Placement of seepage control liner started at the end

of March.

By May 1, ﬂle Rock Trench work was essentially complete and the final
stages of seepage control liner placement were underway. The canal
outfall was complete except for the placement of fish gravel which was
completed by May 8. However, much of the production and placement of
Class IV rip rap in the balance o©of the canal was outstanding. This
resulted in part because the Contractor insisted on completing the rip-
rap placement on the backslope to the full design elevation rather than
the minimum 10 vear elevation required for diveysion. Furthermore, the
filling of the Diversion Dam area and the canal dyke opposite the quarry

{8ta. 24700) had barely been started.

On May 11, Rose Creek was diverted into the new Diversion Canal with all
agpects of the canal being complete as a minimum t6 the 10 year flood
elevation. Following diversion, work continued tc focus on completion
of the canal dyke to final grade except that no Class IV rvip rap and
filter gravel was placed until September. Consequently no work was

conducted on the canal betwsen the end of May and September.
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4.1.1 Survey Control

The preconstruction survey, which was conducted by Underhill Engineer-
ing, was tied to a reference line which was located about 45 m upslope
to avoid construction activity and parallelled the canal investigation
baseline which approximated the canal centreline. The chainages on the
baseline and reference line were deliberately made to differ by about
100 m {Sta. Q{+000 on the basgeline corresponded to Sta. 04100 on the

reference line) to avoid possible confusion.

A summary of corresponding chainageé cn the reference line and the
baseline is provided on Table 4~%. The difference between these
chainages must be remembered when considering the design and tender
information {which was tied to the baseline} and the construction and
post construction information (which is and will be tied to the

~reference line).

Iron bars were driven into the ground at 30 m intervals on the reference
line (except between Sta. 1+200 and 1+500 where the reference line
stations correspond €0 30 m intervaié along canal centreline) and these
were the reference points for crogs-sections of the canal for original
ground stripped surface, common excavation {including progress surveys),
rock excavation, thermal liner, final as built and numerous £ill check
surveys which were conducted as necessary. Where rock was encountered
supplementary cross-sections were taken at 10 m intervals to more
accurately assess the rock surface. Supplementary cross-sections
perpendicular to the canal centreline were also obtained locally where
the alignment of the canal and the reference line deviated

significantly.
For locally irregular work which was not easily defined by cross-

sections, topographic surveys were conducted {e.g. Rock Trench,

Diversion Dam) .
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Final survéys of the canal were conducted in early May at about the time
of diversion. A traverse of the canal dyke was performed in October
{1981) to measure and record the dyke work which was completed after
diversion. HNearly all surveys were conducted using electronic distance

measuring equipment.

4.1,2 Contractor Surveying

The Contractor was responsible for the layout of the work. Generally
centreline offset information was provided to the Contractor by the

Engineer.

The Contractor survey staff during construction ranged from about two to
four. Considerable time was expended maintaining permanent stakes as a

result of the difficulty in implanting stakes into frozen ground and

the need to replace stakes knocked down by eguipment operations

(particulary night shift},

The first step in layout was to flag the limits of clearing. The
upslope limit was locaeted approximately from original ground
cross—sections. The downslope limit was located at the intended toce of

the waste pile as agreed upon by the Engineer and the Contractor.

Following clearing and grubbing the stripping limits were defined by
slope staking the upslope cut limit and the downslope dyke toe location
{a& stripping depth of about D.8 m was assumed for this purpose). The
type of staking at a given station was éetermineé by tﬁe Engineer based
on knowledge of preconstruction subsurface conditions and on the type of
cross-gsection to be built. In general it was assumed that a 2 horizon-
tal to 1 vertical thermally lined slope would be reguired and this was

the basis of initial staking irvespective of whether bedrock was
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expected or not. However, below the hydraulic level {i.e, the top of
the dyke) the excavation boundaries were dependant on whether seepage
control liner protection was required or not; installation of seepage
control liner required a wider excavation to provide for thé placement

of a filter gravel between the liner and Class IV riprap.
The excavation was staked as follows:

0+000 to 04900 Seepage Control Liner

04930 to 0+990 Thermal Liner

1+G20 to 14110 Seepage Control Liner

1+140 to 14150 Thermal Left Bank/Seepage Right Bank
1+500 to 2+010 Thermal Liner

2+040 to 24100 seepage Control Liner

2+130 to 24280 Thermal Liner

2+310 to 24520 Seepage Control Liner

2+550 to 24820 Thermal Liner

2+825 to 34420 Outfall Drop Welrs

3+420 to 34660 Thermal Liner (no pilot channel)
3+660 to 3+B30 outfall Drop Welrs

Beyond 3+830 Hydraulic Section (no pilot channel)

Following the initial stripping, the cut fto fill stake was located at
the boundary between the dyvke foundaticn area and the canal excavation.,
The establishment of this stake was important wlth respect to control of

common excavation.

The Engineer insisted that the Contractor properly control his
excavation slopes because the £ills which were to be placed as liners
were of minimum practical placement dimensions and were in a sense
automatically controlled by the excavation walls. It was also found
that slopes which were under-excavated were expensive to correct because
much more ripping effort had to be sxpended to excavate a cooled

permafrost face which had been exposed over & period of a day or more,
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Fills wre controlled in several ways. Fills which were unrestricted by
the excavation walls were staked in the normal fashion. Scraper-widthn
fills were placed and staked afterwards for trimming. Relatively thin
filter or riprap fills were controlled by thickness stakes placed

perpendicular to the slope (see Figure 111-22, Appendix JII).

Rock trench layout was provided by the Engineer in the field because it
to actual field conditions with respect to rock

Cr

was necessary to react

type and unearthed subcrop geometry.

4.1.3 “Clearing and Grubbing

Clearing and grubbing was achieved by dozers pushing downhill to the

downslope toe of the waste pile.
4-1 » 4 Stripping

Stripping of the canal excavations and dyke foundation areas was
performed using ripping and dozing technigues (see Figure I1I-3 in
Appendix IIi). Scrapers were also used to haul stripping waste from the
canal area between Sta. 14200 and 14500 because the area normally used
for the waste deposition was reqguired as a source of seepage controcl
iiner material. )

Most of the stripped material was guite hard and contained significant .
amounts of ice. The stripping depth appeared to be irregular and not
well defined in many instances. Irregularity was due to variability in
ice content. Local pockets of organic materials several metres thick
were encountered at Stations 1+140, 1+410, 1+530 and 2+670. Often the
common excavation exposed thin organic lavers buried at depths well
b.elow what would practically be considered as stripping. Thesge organic
lgyg;s were not removed; the purpose of the stz‘ippiﬁg was to remove the
near surface i;cei”,'z::i..é.h materials and the dominartly organic mantle over

the mineral soll.
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The fact of winter construction introduced several difficulties with
respect to inspection and approval of stripping by the Engineer. The
frozen character of the grade gives the impression of strength. A
frozen brown organic silt does not contrast much in appearance from the
inorganic subgrade. B&And snowfall, albeit light, often masked the work.
In view of this the person most qualified to approve the stripping was
the dozer operator because he could continuously probe the ground
{particularly on night shift). The Engineer could compare the stripped
surface with original ground surface at a given cross-section but this
provided little assurance that the stripping was properly done between
the cross-section lines and the time required to do this type of check-
ing was incompatible with practical constructicon progress. The Con-
tractor was generally impatient to start common excavation because the
stripping activity was usually completed immediately in advance of

common excavation so that frost penetration was minimized.

A common concern attendant to the stripped surface beneath the dyke was
the deposition of common excavation waste in the dyke foundation area.
Dozers naturally deposit such material if they are pushing over the area
particularly if the stripped surface was irregular (as it often was when
stripped under frozen conditions). This waste material would be

expected to have a very low density.

4.,1:5 Common Excavation

Upon completion of stripping the dozers would begin excavation at the
top of the cut to obtain a flat area for scraper access. Once this was
established the dozers would rip the cut and the scraper excavation
would begin. This process continued until bedrock was encountered or

until the base of the excavation was acheived.
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Common excavation materials varied considerably. A summary of test
results is provided on Table 4-2., A sand and gravel till was generally
encounterd although the observations regarding winter inspection
"referred to above for stripping, apply. Significant volumes of unfrozen
materials were encountered at depth; a real assessment of the amount of
permafrost is not possible because the excavation often advanced

sufficiently slowly that freezing occured ahead of the excavation face.

At the inlet of the canal, common excavation materials tended to be

coarser and schisty although they are believed to have till origins.

Beyond the location of Cornish Creek (Sta. 3+200) the excavation
materials were alluvial in origin and highly variable. Local depocsits
of silty gravel, sand, organics, organic silts and even volcanic ash

were discovered.

Seepage intc the canal was observed at the following locations:

0+360

O+690 {associated with Goodall Creek)
2+010

2+670 {Quarry}

2+900

3+760 {seepage into base of excavation)

These seepages proved to be problematic to winter construction because
the resulting glacilation had to be removed prior tc placement of any

liners or to continued excavation (see Figure III=-5, Appendix ITI).

The canal also intersected two main south valley wall crseks (Goodall
Creek Sta. 04711, Cernish (reek Sta. 3+200) which appear to flow year
round. The Contractor chose initially to leave these creeks flowing
within their channels or modified versions thereof and to excavate Ffully
on both sides of each creek. This procedure, although possibly the only

practical approach, resulted in the icing of the canal excavation at

Golder Associales



February, 1882 4-10 802~2038

both locations. At Goodall Creek, the rock excavation drilling and
blasting in the backslope resulted in the rercuting of the stream and
icing of the adjacent canal. At Cornish Creek the freezing flow first
choked its channel with ice and entered the adjacent excavation. The
Contractor recognized the potential difficulties of this eventuality
before Christmas and excavated a Cornish Creek diversion channel across

the alluvial fan (see Figure 2-2} some distance upstream before shutting

K
0
2
'_J.
n
£
Qs
)]

down fo
up, forcing the creek back into its original c¢hannel with the result
that the almost complete canal excavation was flooded between the Creek
and Sta. 3+420 approximately (see Pigure III-6, Appendix IXI). When
work resumed in January some additional diversion work was successfully
performed; however the presence of water and ice in that portion of the
canal precluded additional work there for over a month. The area was
drained by excavating a small channel along the base of the excavation
downs tream of Sta. 3+420,
{A

Over-—excavation during common excavation was a difficult problem to
agsegs and to protect against, particularly during winter work. In
Swmmer work over-excavation and lcose backfill are relatively easy to
assess. In Winter work backfills are not so readily apparent because
they are rigid, give full support and may be lost under new snowfalls.
A few examples of such over-excavations and backfills were noted by the
inspectors. One case cccurred where a natural canal dyke was removed,
only to be backfilled with common waste; loss of slope stakes was the
cause, All known occurrences of this undesirable condition were

re-agxcavated and backfilled with suitable granular fill.

4,16 Rock Excavation

Where bedrock was encountered, common excavation with scrapers stopped
naturally at the high points of the rock surface. This meant that a
congiderable amount of dozer cleanup was necessary to expose the full

bedrock surface for sectioning and staking. This cleanup was not always
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successful because the remaining till froze and becam_e_ g_:h__il_l_e__duto _th_e
extent that it was almost i.m.possible to rip with a D9 dozer. As a
%ééﬁit some rock éould not be properly cleaned and drilling and blasting
had to be performed to remove these "till knobs" {see Figure III-9 in

Appendix ITII).

Bedrock was encountered in the following canal intervals as measured

o S ol wmem e TS mem
U,J.Vll\j el 20 E R s B ot B = S L ) [l g Ty i I ey
Reference Line Stations Rock Volume Removed {m3)
0+045 to 0+110 £ % | 210
0+130 to 0+140 /¥ 62
0+160 to 0+240 Fo 3673
04270 to 0+320 1V 1810
0+450 to 04900 7P 19069
14040 to 1+115 9 {Hourly)
14610 to 1+790 /8¢ 4772
24170 to 24360 (¢ 2887
24400 to 24580 iff 9370
o
JL5Y
Total 51880 m3

Rock was exposed very early in the construction between Sta. 0+450 and
0+900. At that time very little was known about the rock guality so it
was decided to conduct the excavation initially between Sta. 0+450 and
04900 assuming that a full seepage control liner ingtallation would be
regquired. The procedure which was initially followed therefore was to
excavate a routine rock cut down to the hydraulic section (top of the
dyke) at a 0.5 horizontal to 1 vertical slope and then to excavate a 2
horizontal to 1 vertical slope allowing for the installation of seepage
control liner on both sides and the bottom of the éanala The cut was
taken cut in two benches, the first being to the top of the hydraulic
section and the second being to the base of the seepage control liner

subaxcavation.

Golder Associales



February, 1982 4-12 802-2038

This procedure was followed between Sta. 0+480 and 04750 for the first
bench excavation and between Sta. 0+480 and 04690 for the full two bench
excavation (see Figure III~11, Appendix III). From inspectlion of the
exposed rock faces it appeared that the intact rock had a relatively low
permeability (less than 1074 cm/sec.) and that the rock dipped

gsouth-westerly into the backslope. These cbservations prompted the

Engineer to decide that a full seepage control liner was unnecessary and

that the intact rock section cited in the Tender Documents would be
adegquate with one modification - that a seepage control liner be

installed on the canal side of the dyke and that this liner should be

keyed into intact rock.

To simplify construction, the procedure which was followed in subsequent

areas where bedrock was encountered was as follows:

(i) stake rock surface for construction of intact rock section
allowing for seepage control liner installation on the
dvke side of the canal,

{ii) drill and blast to the neat excavation lines,
{iii) Muck out shet rock down to the neat excavation lines,
{iv} expose intact rock in the seepage control liner key area
as required by the Engineer,

(v) drill and blast the Rock Trench using cloself spaced
production holes and preshear techniques as reguired by
the Engineer;

{vi) muck out Rock Trench,
{vii) clean all loose and disturbed vock from the periphery of

the Rock Trench-.

step (ii) of the above procedure was performed by ¥Yukon Drilling and
Blasting, the rock excavation sub-contractor. Drillholes, generally of
T+.6 cm (3 in.) diameter were used in patterns varying betwsen 2.4 m by

3.0 m {burden by spacing} and 3.0 ¥ 3.6 m depending on depth of cut. AL
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the Face of the cut the final line holes were drilled at one haif the
pattern spacing. The drilliholes were locaded with Anfo supplemented with
a 5 om (2 in.) diameter forcite booster at the bottom of the drillhole.

Powder factors were approximately 0.48 kg/m3(0.8 lb/yc33}n

Typically a 0.9 m subgrade was used except on the dyke face where none

was used. This procedure was generally unsuitable for the subgrade and

Tl el $ . ] .
wall contrcl reguired for the seepage liner cutcff key {Rock TPTrench)

6]
¢

L3

Unfortunately the procedure could not be modified practically consid-
ering the eguipment which was available on site. As a conseguence sepa-
rate equipment was mobilized to conduct the Rock Trench work and the

sub-contractor performed only the neat line excavation.

Mucking of the rock from the excavation was generally achieved using a
dozer, a front end lcader and the off highway 35 ton rock trucks. The
mucked rock was usually stockpiled at two central locations (primarily

at Sta. 0+600 and at Sta. 2+650) for future processing.

The 4.5 m wide seepage cutoff Rock Trench was drilled and blasted using
63.5 mm driliholes. The preshear holes were spaced at $.6 m intervals
and loaded with 19 mm diameter Exacter. Production holes were loaded
with 38 mm diameter forcite sticks separated by spacers. The powder
factor which was generally used was 0.42 kg/cu.m (0.7 lb/cu.yd). The
generally reguired 1 m depth of drilling was adjusted by the site
Engineer with respect to rock guality. & summary of the procedure

generally followed is provided in Change Order No. 3, Appendix v.

The Rock Trench was usually mucked initially with a Cat 235 backhoe.
Subseguent c¢leanup was conducted with a small rubber tired backhoe
working iﬁ. coordination with a hand labour crew egquipped with a 600 cifm
nozzled air hose and hand shovels (See Appendix I¥I, Figure III~16 and

I1T-17)
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Two area of rock excavation reguired special attention. In the vicin-ity
of Sta. 0+810 some ice was noted in rock cavities in the base of the
Rock Trench (see Figure III-15 in Appendix III); this area was further
subexcavated by aboﬁt i m to seek out better bedrock conditions to
reduce the amount of seepage which might occur. The other area was
located between Sta. 24460 and 2+4%0. The rock Iin this area, although
relatively hard, was more heavily fractured and there were indications
of a shear zone {See Appendix III Figures III-12 and III-13). Here it
was decided that the Rock Trench would be extended across the bottom of
the canal to reduce the risk of seepage in this area (see alsc Figure

4_1 9) L3

At locations where bedrock disappeared from the excavtion the Rock
Trench was generally shifted along the periphery of the rock into the
Vbackslope (see Figure ITI1-18, Appendix III}.

In the vicinity of Goodall Cre§k/it was decided that the rock in the
backslope should be fracturedf%o inguce flow of the creek underground in
the backslope {(see Appendix ;21 Figure TIII-32). This was achieved by
drilling and blasting from the bedrock surface at the top of the cut and
from the bench located at the elevation of the top of the dyke. The
drill holes were drilled to slightly lower than the local pilot channel

invert as is generally shown on Figure 4-12.

4.1.7 Thermal Liney

Thermal liner was installed on the backslope of the canal to the base of
the excavation where no rock was encountered and otherwise to the
bedrock surface., The material was Class T sand and gravel from Borrow

Areas "D" and "A®. Test results for this material are shown on Table

4"“‘39
The 3.8 m wide thermal liner {minimum practical placement width) was

placved using scrapers. It was noﬁinally compacted (4 passes of a

pDynapac CAZ5D vibratory roller per 0.3 m thick 1ift) and placed during a
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variety of temperature conditions ranging from about -30°C to +10°C
(January through April, 1981). Significant accumulations of snow and/or

ice were removed prior to placement.

As discussed previously there were some areas where the rock surface was
not adequately cleaned before drililing and blasting because the over-
lying frozen till material could not be ripped. The wotrk schedule was
such that, in some areas, the thermal liner was placed over ﬁnconsol—
idated till material. The reach between Sta. 2+160 and 2+500 was an
area of particular concern. This area had been excavated to the rock
surface high points using scrapers and left over the Christmas 1980
shutdown. When the Contractor returned in January the poor definition
between rock and frozen till became apparent because the till materials
appeared to be almost as hard as rock and the bedrock surface was quite

irregular (See Appendix II1I, Figures III~-7 and III-8}.

Investigations of the till in the 24160 to 24500 area by the Engineer
indicated that the till material had a low water content (about 8%
except for some ice laminated pockets at 16%). Such material was not
considered to require a full 3.8 m width thermal liner. It was
concluded that all till areaé which had been drilled and blasted as rock
{referred to as "Till Mounds") were trimmed back to a 2 horizontal to 1
vertical slope such that a 0.3 m thigk filter layer and 0.5 m thick
Class IV laver could be placed over the exposed till to provide the

design hydraulic section.
A full thermal liner was not installed between Sta. 14740 and 1+320
because very little permafrost was present in this area. Instead of 0.3

m thick layer of filler gravel was placed {see Figure 4-15}.

4.1.8 Class I Dyke

In January, 1981 it was decided to modify the original canal dyke design

concept. The detalls of these section modifications are discussed in
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Appendix Vv, Change Ordeér No. 1. In essence this meant that the Class
IIT dvke sghown in the Tender Documents was replaced by Class I dyke.
The advantage of this change was that consitruction of the dyke could

proceed under winter conditions.

A procedural specification was adopted for winter construction of the
Class I portion of the dyke sectiocn., The Contractor was reguired to
compact the £ill in 0.15 m lifts using 8 to 12 passes of the standard
vibratory packer (CA25PD Dynapac) for each lift. As well it was
required that certain zones of the Class I dvke be placed at

temperatures warmer than -10°C.

rlacement of Class I dyke sand and gravel fill began 'in Januar:}, 1981
and was not finally completed until October, 19871. Materials werfe taken
from Borrow Areas "A" and "D" between January and May and from Borrow
Areas "A" and "X" in OCctober, ’I‘yéica}. gradations are summarized on

Table 4-3.

Clasg I dyke was placed directly over the stripped dyke foundation area
although it was impracticable to prepare the féundation to the extent
normal for summer construction. The presence of minor amounts of ice
and snow or common excavation debris must ke acknowledged in spite of
efforts to remove it. This is particularly pertinent to those areas

where cold weather construction was started in January and February
{sta. 1+600 to Sta. 2+540). The acceptance of this dyke foundation
condition is not expected tc be a significant problem particulafly
because of the good gquality of the Class I f£fill material. WNevertheless
any performance evaluation of the dyke should consider the fact of

imperfect foundation preparation.

The degree of compaction achieved for the dyke appeared to vary with
temperature. The overall average degree of compaction was 94 percent of
maximunm standard Proctor density on the basis of some 615 tests.

Considerable wariability in the results was observed. The apprcach
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taken by the Engineer was to ensure that the specified compaction effort =:
was delivered rather than to accept or reject finished £i111 with :

reference to density test data.

4.1.9 Seepage Control Liner

The Tender Documents {see Appendix IX, section 3.171 of bDetailed
Specification) had provided for the installation of glacial till seepage
control liner (Class II) at selected locations along the canal. The
design modification of the canal dvke (Class I instead of Class III) and
the adoption of the Rock Trench concept in part defined the need for a
seepage control liner. The variabilility of the natural scils in which
the canal was cut, the absence of 50 year flood containment in natural
ground at many locations in the 0.19 percent grade construction to Sta.
2+820, and the general nature of winter construction affirmed need for a
continuous seepage control liner on the dyke side of the canal. This

was the subject of Change Order No. 2 presented in Appendix V.

When the Common Excavation was completed to the subexcavation grade or
the Rock Trench had been completed, the placement of seepage control
liner could begin. However it was required by the Engineer that this
material be placed under thawing conditions to ensure that this impor-
tant element of the design would be properly compacted. Furthermore,
absolutely no frozen £ill was permitted. This meant that seepage
control liner could only be placed after late March and initially only

on the day shift,

Borrow Areas "H" and "I* (for‘ location see Figure 2~2) were delineated
by test drilling conducted during February, 1981. These borrow areas
together with the canal excavaticon between Sta. 14200 and 1+500 {which
had deliberately been saved) were intended to providek gsufficient ma-
terial to complete the seepage liner to at least the 10 year flood el-
evation. Borrow Area "H" on the upsliope side of the canal was to be ex-
cavated to about the top of the hydraulic section. Borrow Area "IV was
situated on the downslope gide of the canal and it was started from the

north side of the area to ensuve that the canal dvke was not undercut.
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Typical gradations and other information obtained for samples from
Borrow Areas "H" and "I" are given on Table 4-4. Borrow Area "H"
material was first to be used and the deposit was found to be guite
bouldery {see F.igure ITI-10, Appendix III) and generally difficult to
use. Some bedrock was encountered in the backslope around Sta. 14290,
In contrast, Borrow Area "1", was more consistent and fine-grained.

he natural ocsurence o rol liner between Sta. 1+200 and
1+500 prompted the Engineer to eliminate the installation of seepagé
control liner in this area. Practically this meant that seepage control
liner was installed only between the stripped surface and the top of the
dyke. However, the cccurrence of a deep organic deposit at Sta. 1+410
and at Sta. 1+390 resulted in a significant liner installation at these

locations.

At the base of the canal excavation between Sta. 1+320 and 1+530 a sand
and gravel stratum was encountered. This material was tested and fcund
to contain 10.8 percent passing the No. 200 sieve. This material was
considered to be marginally adeguate but the extreme stratigraphic va-
riation in this area prompted the Engineer to regquire subexcavation of
the material to the seepage control liner subexcavation to ensure that
no coarse zones were present close to the base of the canal. It is
noted that a coarse nesting of the cobbles was found in the excavation
wall on the dyke side of the canal at 1+530; this zone was subexcavated

before placing seepage control liner.

The subexcavation between Sta. 1+320 and 1+530 did not encounter any
coarse zoneg and it was backfilled with waste excavation from the area
between Sta. 1+170 and 1+300. The material was classified as Class IIZ
material on the cross-section shown for Sta.l1+350, Figure 4-16 because
it was not good quality seepage control liner {Class IIT contains

greater than 10 percent passing the No. 200 sieve).
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Seepage control liner was alsc installed across the bottom of the canal
between Sta. 04360 and 0+400 where an extremely schisty till and weath-
ered bedrock was encountered, and between Sta. 2+460 and 24490 {pre-
viously discussed under section 4.1.6, Rock Excavation). The
crosssection shown on Figure 4-2%1 at Cornish Creek also shows the
seepage control liner which was installed at that location to reduce

seepage from the canal intc the abandoned creek bed.

The Contractor continued to use Borrow Area "I" as a source of Class IX
material for canal dyke and Diversion Dam completion even after Rose
Creek was diverted on May 11, 1981. However, soon after diversion,
seepage was noted in the Class II borrow which had been stripped near
the canal dvke at Sta. 1+290. As a result additional borrow ex-
ploitation of Borrow Area "I" was not permitted. The Contractor Qas
advised to use some suitable substitute material from the waste piles
situated betwsen 1+200 and 14500 {(material had been rejactéd becausge it
was frozen). He chose to complete the seepage control liner to final

grade using material from Borrow Arsa "E" across the valley.
The average degree of compaction observed for the seepage liner was 26
percent of maximum Standard Proctor dry density (see Table 4-4 for

Proctor Test results).

4.1.,10 Class I Filter Gravel -

Filter gravel was required as a transition filter between the natural
ground and Class IV filter rock in the outfall and also on the bottom of

the canal between the seepage control liner and Class IV riprap.

Most of the filter gravel was taken from Borrow Area A" or "B". In sconme
cases the material was placed by pushing a 0.3 m thickness of sand and
gravel up the 2 horizontal to 1 vertical slope using a dozer; in others
a backhoe was used to spread duwped or stockpiled material as reguired.
Bottom placement was achieved using scrapers (refer to Flgure III~21 in

Appendix III}.
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4.1.11 Class IV Riprap

Class IV material was specified by the Contract for iwe different
functions. The first was to armour the 0.19 percent segments of the
canal. The second was to gerve as a transition materlal between Class I
filter gravel and the heavy Class V riprap in the canal outfall. The
first required a very uniformly sized gradation whereas the second was
better achieved using a broadly graded material of comparable Dgge

{see Figures III~-22 and III~-23 in Appendix III}.

The waste rock from canal rock excavation tended te be broadly graded
with signficant proportions of fine-grained material. A sample of such
material (which the Contractor intended to use as Class IV riprap) was
comprehensively analyzed in November 198G. The results of this analysis
are presented on Figure 4-24 (typical blast rock). The material was not
considered acceptable for use as armouring and the Contractor was
advised of this in writing on January 22, 1981. However, the Engineer
alse advised the Contractor that such material could be used as a Class
IV transition filter between the Class v and Class I in the outfall

sections

The Contractor used selected waste rock excavation from the rock cuts in
the vicinity of Sta. 0+600 and Sta. 14700 as Class IV filter rock in the
outfall. A photograph of this aspect of construction is shown on Figure

I1I~24 of Appendix III.

vhe Contractor mobilized a jaw crusher and screen to the site in early
March and set it up in the vicinity of Sta., 0O+680 to process the
gtockpile of waste rock excavation which had accumulated there.
production of acceptable Class IV was extremely slow as a result of the
amount of fine rock in tﬁe stockpile; it was initially esgtimated to be

about 300 cu.m. per day {one shift basls in March).
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However, the quality of the riprap was far superior to any riprap which

had been produced prior to that time (see Figure 4-24).

about mid-March the Contractor decided to move the crusher to the guarry
site in the hope that better production would be cobtained there. He
continued the operation on a single shift bagis but it was found that
production was not enhanced as expected. Again this wasg probably due in

part to the random stockpiling of rock and because considerable amounts

of till were known to be contained within the stockpile.

Although the Contractor started to operate a double shift of crusher
production by the beginning of April, production still remained at
hetween 200 and 300 cu.m per shift. The stockpile became depleted by
mid-April and the Contractor then began to feed the crusher directly
from the quarry without separating Class V material from the feed.
Production remained low due to peor gquality rock in the quarry at that

time.

With the time to diversion rapidly diminishing the Contractor began to
investigate alternative sources of riprap. The old 1974 quarry (see
Figure 2-2) was drilled and blasted and further stripped. The drilling
and blasting at this location generally produced acceptable guality
Class IV riprap. However, the additional stripping cof the area proved
fruitless. Drilling in the rock backslope at Sta. 0+800 alsoc produced
marginally acceptable Class IV riprap without processing {the resulting

section is shown on Figure 4-14).

At this stage the riprap requirements were reviewed by the Engineer. The

conclusions of this review were as follows:

{i) Excellent guality riprap was regquired to armcur the
seepage control liner on the dyke face and on the bottom
of the canal. The only material which satisfied this

need was the scoreen processed riprap.
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(ii}) puarry run riprap would be suitable as armour for the
thermal liner segments of the canal on the backslope and
on the bottom. It was recommended that the Contractor
minimize the handling of this rock to reduce its
mechanical breakdown.

{1id) The Contractor would be held responsible for inadequate

guality control of the unprocessed riprap.

Subject to these rules the Contractor proceeded to produce acceptable
quality riprap from the quarry by adiusting his patterns and selecting
good quality rock in the guarry. Sufficient processed Class IV was
available to complete the coverage of the seepage control liner to the

10 year flood elevation.

A few loads of inferior guality Class IV were noted. (see Hydrocon
review of as built canal in Appendix VII}). This was subseguently

upgraded in September {1981).

After diversion of Rose Creek on May 11 no further riprap was produced
or placed until September. The Contractor experimented unsuccessfully
over this time with several methods of riprap production, including
segregation of alluvial terrace material. In the end the riprap was

obtained from twc sources:

(i) An old ccarse rejects pile from & crushing operation
which had been set up to generate drain material for the
existing dam construction. _

{iiy} Excess rock which had been stockpiled at the Intermedi-
ate pam for spillway construction. The rock was sorted

by backhoe during truck loading.
It is also noted that excess Class IV riprap had heen placed on the

canal slopes during the initlal placement between approximately 0+100

and 0+60C. This material was pulled up the slope and placed as riprap.
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4.1.12 Class V Riprap

Class V riprap was required for weir construction and outfall channel
lining as shown on Figure ITII~25 and III~26 of Appendix III. Most of
this Class V was obtained by drilling and blasting in the gquarry.
Supplementary sources included the boulders which had been encountered

during common excavation and the sorted rock excavation waste.

A rock rake blade with teeth spaced at 0.4 m was used to separate the
acceptable Class V size material (D50 approximately 0.8 m) from the

finer fractions. This method proved to be generally successful but it
was extremely slow. Additional sorting was provided by the loader

operator as he loaded the 35 ton rock trucks.

Figure 4-25 provides example gradations of Class V. Alsoc shown is a
gradation of a guarry run material before raking. This material was

generated using a blast pattern of about 4.3 by 4.9 m.

Placement of Class V material in the outfall is illustrated on Figures
Ir1-25 and III-26 in Appehdix 11rx. Placement of the materials in areas
of high backslope was achieved by using a front end lcader. Where the
rock trucks could gain direct access they dumped directly over the
advancing face; only minor repositioning was required by a dozer in such

casesS.

Generally the Contractor completed one side of the canal first and then
completed the other side simultaneously with the placement of the weirs
on the bottom. Concern about subsurface flow in the Class VvV rock
prompted the design modification shown in profile on Figure 4-23. This
modification proved to be of practical benefit also in that this finer,
mnore trafficable rock served as a ramp from which the weir could be
placed using a dorer. It is emphasized that the profile shown in Figure
4-23 is somewhat schematic in that the actual completed surface of the

Class Vv rock is highly irregular {see Figure II1I-26, Appendix III).
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4.1.13 Fish Gravel

"pish Gravel" igs & term which refers to sand and gravel which was
deposited between the weirs of the outfall to fill the voids of the
Class V erosion control rock with the intent that the creek flcocw would
be generally over the top of the rock rather than through the voids
below grade. The material was generally a minus 100 mm sand and gravel
from the southwestern corner of Borrow Arsa "A". Highway trucks and a
front end loader were used to haul the material. Pplacement was achieved
by spreading the gravel between the weirs with a D6 or D8 Cat dozer; a
backhoe was alsc used as shown on Figure III-26, Appendix III but this

method was not practical.

A total of about 12,900 cu.m. of "Fish Gravel" was distributed amongst

the weirs,

4.1.14 Completed Canal

A plan susmary of the completed canal is presented on Figures 4-1 to
4-6. These plans are available at a scale of 1:500. Selected cross-
sections in order of increasing chainage are presented on Figures 4~7 to
4-22. Creek interception details for Cornish Creek and Goodall Creek
are shown on Figures 4-21 and 4-12 respectively. These cross~sections
show the final surveyed section of the canal and the theoretical design

elements which constitute the construction.

Final elevations along the canal alignment may be determined as follows:

Pilot channel invert at Sta. 0+100 : 1085.8

Inlet to Sta. 2+824.776 (Welr No.0)

Pilot channel, invert (where it exists) at any other station =

1085.8 - {(0.0019){station distance] e.g. at 5ta. O0+900
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pilot channel invert is at 1085.99 - {0.0019)(90C) = 1084.28.
The design of the hydraulic section at Sta. 0+900 is
1084.28 + 4.0 = 1088.28

From Weir No.Q to Weir No.47

Grades are based on 5 percent subexcavation and centreline
distance. |

At Weir No.O subexcavation elevation is 1078.64

At Weir No. 32 subexcavation elevatiocn is 1078.64 -
{0.05}(32){12) = 1059.44. (Weirs are at 12 m spacing)

The design top of the hydraulic section at Weir No.32 is
1059.44 + 5.5 = 1064.94 |

The design top elevation of Welr No. 32 is 1059.44 + 3.06 =
1062.5

From Welr No.47 {Sta.3+414.659) to Weir No.48 {Sta.3+663.731)
Invert grade = 1052,4 = .0019% (Chainage = 3+414.659)
Tep of hydraulic section = Invert grade 4+ 3.4

From Weir No. 48 to Weir No. 60

Grades are based on 5 percent excavation and centreline
distance.

At Welr No. 48 subexcavation elevation is 1049.846

At Weir No. 60 subexcavation elevation is 1049.846 -
{(12){12)(.05) = 1042.645,

The design top of the hydraulic section at welr no. 60 is

1042:.646 + 5.5 =1048.146.

' The design top elevation of Weir No. 60 is 1042.646 +3.06 =

1045.706,
Tailwater invert = 1045.706 - 1.1 = 1044.6 {(Actual observed

tallwater elev. 1044.33; this explains the need for Weir 61).

A summary of surveyed canal grades is provided on Table 4-5,
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4.2 Diversion Dam

The Diversion Dam (see Figure 4~1) was constructed in April/May, 1981,

simultaneous with the completion of the dvke area.

Figure 4~7 shows a cross-section of the Diversion Dam in the vicinity of
the abandoned Rose Creek diversion channel. The various stages of con-
struction in this area are shown photographically on Figures III-28,

ITr-2%9, ITI~30 and III-31 in Appendix ITII.

The construction of the bypass ditch in this area (see Figure 4-1) in
November 1980 enabled foundation preparation in the old channel bed area
to be made in relatively dry conditions. However, some ice was present
and the old channel weirs had to be drilled and blasted to be removed.
The initial element of filling was tc place a 1 m thick Class II seepage
liner blanket over the dam foundation area. This could only be achieved
by first placing a thin fine waste rock pad in a locally wet area;
seepage through this rockfill was reduced by constructing a key trench
through the rockfill after seepage liner placement was underway (see

Figure 4-7}.

A Class 11 seepage control liner blanket (from Borrow Area "I"™) was
placed against the wedge of sand and gravel which divided the old diver-
sion channel and the bypass ditch in order to reduce seepage into the
bypass ditch area when the Diversion Dam was being completed, It also
provided access o the arsa upsitream of the Diversion Dar for coanstruce
tion of a temporary diversion structure. The continuocus lining of the
rib also simplified the completion of the central core across the bypass
ditch because precise location of the seepags control liner was unnec-

2E88AY Ve
The temporary diversion structure wasg constructed aCcross the bypass

ditch upsteam and outside the foundation area of the final diversion

dam. It was constructed from coarse waste rock initially and then blan-
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keted upstream with alluviim to reduce leakage through the structure

{see Figure I1I-29, Appendix III).

The Diversion Dam was completed across the bypass ditch shortly after
diversion was made. The sand and gravel rib between the bypass ditch
and the old diversion channel was excavated locally and the seepage
control liner previously placed against the rib was exposed. A shallow
key trench was cut across the bypass ditch channel and into the existing
dam structure which forms the North abutment of the Diversion Dam;
seepage was encountered in the trench which extended into the existing
tailings dam. The trench and adjacent area in the bottom of the bypass
ditch was backfilled with Class Il seepage control liner material. The
4 m wide core of the bDiversion bam was then staked and placed to final
hydraulic grade (El. 10390) simultaneously with the completion of the
adjacent seepage control liner in the canal dyke. Shells of Class I
material were placed either side of the core and these zones were raised
simultanecusly. The area between the temporary and final diversion dams
was completely filled up to the bench level which 1s normally apparent
upstream of the main dam. A berm was placed beyond the actual
.downstream toce of the dam to ensure that the seepage contfol liner
placed in the bottom of the old (abandoned) diversion channel would be

adequately filtered (gee Figure 4-7).

After the dyke hydraulic grade had been achieved in this area the top of
the Diversion Dam was ramped using Class T material to make access onto

the existing tdilings dam (which is at Elev. 1093}
although compaction was difficult in the confined cutoff trench across

the bypass ditch area all materials placed in the Diversion Dam were

adequately compacted.
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4.3 Cross Valley Dam

The Cross Valley Dam is located on Figure 2~2., The plan is shown on
Figure 4-31. Cross-~sections are presented on Figures 4-32, 4-33, 4-34
and 4-35. fThe centreline profile is shown on Figure 4-36. The various

phases of its construction included:

{i} the ezcavation of the Drainage Ditch.

(ii) the stockpiling of sand and gravel till taken from the canal
excavation {(between Sta. 24400 and 2+820) in the upstream
blanket area (between Sta. 0+330 and 0+450 approx.).

{(iid) the subexcavation of the dam foundation area.

(iv) the £illing of the dam.

{(v) the completion of the upsteam blanket.

{vi) the construction of the spillway and decant.

4.3.1 Survey Control

A control reference line was set up during construction. It was located
parallel to and 90 m downstream of the dam centreline. This reference
line consisted of a series of iron bars at 30 m intervals from which the

dam cross-gections could be taken.

4.3.2 Drainage Ditch Excavation

The purpose of the Drainage Ditch was to dewater the foundations of the
Cross Valley and Intermediate Dams. Therefore this work had to precede

the subexcavatibn of the dams.

The Drainage Ditch was designed to lower the water level by about 3 m at
the location of the Crosgs valley Dam. The ditch excavation was not fully
achleved as designed; the effectivé drainage lowering was approximately
2.4 m. The Contractor was thersfore held responsible for any additional
dewatering which was regulred to achieve subexcavation to the design

level.,
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4.3.3 Stockpiling of Upstream Blanket Till

Goed gquality (Class IT) sand and gravel till was hauled from between
Sta. 24400 and 24820 of the canal excavation in November 1980. This
material was usually in an unfrozen cendition when excavated. It was
deposited in the upstream blanket area between Sta. 04300 and 0+450 at

the Cross valley Dam. Although this area had been crudely stripped

pricr to placement of the bianket stockpile, the ground in the v nity

E4

—~a
[

(=

of Sta. 0+330 was very soft and could not be stripped. Some ice was
also present in this area because the Drainage Ditch was not operational
prior to freeze-up. Howevey, much of the soft material and ice was
displaced by the advancing £ill and it was periodically removed using a
backhoe. The cutoff trench in the upstream blanket area (described

subsequently) revealed some buried ice in this area.

4.3.4 Foundatlon Subexcavation

Initial foundation subexcavation of the Cross valley Dam was undertaken
in January and February, 1981. Photographs of the work in progress are

shown on Figure III-46, Appendix IIT.

The depth of subexcavation normally ranged between 1 and 1.5 m. The
material generally consisted of fine organic sands and recent alluvium.
In the vicinity of the abandoned creek and the brainage Diteh the sub-
excavation exposgsed a firm stratum of coarse sand and gravel (sometimes
containing up to 10 percent passing the No. 200 sleve). Worth of Sta.
0+360 to about Sta. 0+180 a fine grained sandy siit was encountered,
This material typically had a moisture content of about 20 percent. The

area north of Sta. D+180 was relatively granular.

At the south abuitment the upstream blanket area and the abutment of the
dam were simultaneously stripped. This procedure exposed a relatively
dry till wﬁich appeared to be discontinuously frorzen but thaw stable and
therefore no temporarily protective thermal liner was installed over

this abutment.
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The north abuiment area stripping exposed a sand and gravel material

which was of no concern with respect to stability.

Additional subexcavation work was performed at the south abutment at the
time of filil construction in July (1981). This work was associated with
removal of the haul road which traversed the south abutment area up to
the canal. Much of the work had to be done using a backhole due to the

wet nature of the area {(some frozen ground, some seepage).

During the filling of the dam the common practice which was adopted was
to excavate a 2 to 3 m depth trench below the subexcavation grade along
the centreline of the dam to permit the keving of the centralldam core
into the natural ground (see Figure III-47, Appendix III). At the abut-
ment this #as practically achieved in steps by using a backhoe or a
froent end loader and dozer. Where permafrost was encountered {e.g. at
the south abutment) the permafrost was cleaned and exposed such as to

permit the flaring of core at the abutment.

4.3.5 Dam Construction

Dam filling was initiated at the end of May 1981. Photographs des-~
cribing the construction progress are presented on Figures III-47 to
I1I-53 in Appendix III. The dam was first filled in the area north of

the Drainage Ditch.

The first step of construction related to the excavation and backfilling
of the core cutoff trench. This work was performed in segments to de-
crease regquired pumping capacity. Furthermore, this allowed the Con-
tractor to continue working in areas where the trench excavation and
backfill were not in progress. The trench backfillihg was achieved by
ramping into the trench with a dozer which placed the f£ill in lifts for
compaction {Sse Figure III-47, Appendix TII). In this way the trench
was backfilled to the subexcavation grade; the fill zones were then

staked and consitruction could begin.
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In the silt subgrade area between Sta. 0+180 and 04360 a sand and gravel
pad was required preparatory to any filling or core cutoff trench work.
This pad ranged in thickness from about 0.6 to 0.8 m and was extended
into the upstream blanket area. All mud and silt displaced at the ad-
vancing pad face was removed using a backhoe. Once the pad was in place
the core cutoff trench was excavated énd backfillied and the normal =zoned

construction was commenced.

Class VII till was placed in the upstream area over the subexcavation or
over the sand and gravel as discussed above (See cross-section shown on
Figure 4-32, 4-33 and 4-34 which cover the area north of the Drainage
Ditch). The Class VII material was used to bring the upsgtream blanket
subgrade generally to elevation 1048.5 in the area north of the Drainage
Ditch. According to design the top of the upstream blanket was thus
agsigned to be elevation 1050 except immediately adjacent to the core
where a 4 m width of blanket was thickened by 1 m {(i.e. top of blanket

elevation 1051} .

The initial upstream blanket was placed from the dam core upstream o0
beyond the upstream toe of the dam {(approximately to a 45 m offset}
wsing Class VI material from Borrow Area "F". This meant that an
extension of the upstream blanket protruded from the toe of the dam (in
the area ncorth of the Drainage Ditch); this protrusion proved invaluable
as an access to the toe of the dam and as a tangible element of the
blanket to which further blanket construction could be attached. The
top elevation of this initial blanket profrusion was 1051 m to ensure
extra thickness of this transition between primary and secondary

upstream blanket.

During placement of the upstream blanket construction of the dewnstream
Class ¥ drainage blanket was also in progress. The top of the Class X
zone was asgigned to be at elevation 1050 except at the dam face where
bony, clean Class VIIT was placed to protect the downstream face of the

dam against erosion.
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Above Elevation 1050 clean Class VIII material of good quality (normally
less than 5 percent passing the No. 200 sieve) was used for the down-

stream shell of the dam.

When the upstream blanket was completed, the ypstream toe of the dam was
staked and the embankment configuration began to take shape.. A 1 m
thickness of Class IX silty sand was placed over the upstream blanket
area.  The central core and adjacent filters were then staked and rou-

tine zoned fill placement was initiated.

Most of the dam north of the Drainage Diteh had been completed by August
{1981). The pipeline had been installed across the dam as shown in plan
on Figure 4-31 in preparaticn for pumping from the drainage ditch as re-
guired to achieve closure. Refore making closure the (ontractor placed
£ill to an elevation of about 1054 on the south side of the Drainage
Diteh by installing an access culvert across the Drainage Ditch at about
the centreline. The procedure followed in this south side area was ba-
sically similar to that described for the east side of the Drainage
Ditch except that the entire secondary upstream blanket was placed si-~
mul taneously with the primary blanket. (See Figure III-530 in Appendix
IT1).

4.3.6 Pumping from Drainage Ditch and Closure

To effect closure of the dam at the Drainage Ditch it was necessaryv +o
stop water from entering the area. ‘The construction of the Intermediate
Dam eliminated most of the flow in the Drainage Ditch downstream of the
Intermediate Dam. However é flow of about 0.83 C¢u.m pear sec (?OOOl
IoGapems) was still observed at the Cross valley Dam as a consequence of
seepage collection between the Cross Valley and Intermediate Dams.

Therefore an additional pump.was established in conjunction with a small
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cofferdam at the upstream limit of the upstream blanket. This pump was
requiredkto operate continuously after closure was made to prevent
flooding of the upstream blanket areas which had not been completed at
this time (generally north of the haul access ramp at Sta., 0443). This
need for pumping and the fact of the 200 mm discharge pipeline at the
scuth abutment resulted in the progressive filling of the dam from the
Drainage Ditch to the south abutment with the south abutment area being

maintained at elevation 1054 until the dam was nearly complete.

Ciosure of the Drainage Ditch was achieved in the area upstream of the
core cutoff trench by cleaning the sludge from the ditch and then
shaving its walls and compacting the material resulting frowm this
operation in the bottom of the ditch. In the area downsitream of the
core cutoff trench, the ditch was backfilled with compacted (lass X

coarse sand.

fthe wvarious zones within the dam were exposed on both sides of the

closure section and constructed continucus across the closure area.

4.3.,7 Secondary Upstream Blanket Completion

The secondary upstream blanket was not specified to full detail in the
Contract Documents. Although it was originally intended that most of
the material would be obtained from the canal waste excavation to
conserve till in the Borrow Areas, canal excavation was insufficiently
routine to achieve this and it was concluded that the material should
e taken from the till borrow areas., The Contract reguired reworking
and compaction of the material which had been placed in the winter

(0+330 to §+450).

The Engineer assigned priorities to the various segments of the upstream
blanket based on a review of site soil conditions and on the results of
a drilling program which was conducted in Angust, 1987 (the borehole
logs are contained in Appendix Iv; locations are shown on Fligure 3-3).

The conclusions of this review were:
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(i) that a good quality 1.5 m thick secondary upstream blanket
should be installed between Sta. 0+450 and 0+630 in the
vicinity of the abandoned creek bed and in the vicinity of
Borrow area '(CFf;

(ii1) that the winter placement made between Sta. 0+450 and 0+330 bhe
reworked and joined to the initially placed blanket;
{(iii) that a cutcff trench keyed into original ground should be
constructed between Sta. 0+330 and 0+180;
{iv) that a good guality 1.5 m thick secondary upstream blanket
should be constructed north of 3ta. 0+180; 7
(v} that the blankets should be extended up the abutments toc key

into continuocus relatively impermeable material.

As mentioned previcusly the blanket south of the brainage Ditch {Sta.
0+570 to 0+630) was completed simultaneously with the primary blanket
using Class IV materiai from Borrow Area 'F'. In the vicinity of Borrow
Area 'C’' the blanket was installed after this area had been subexcavated
such that an upstream blanket could be constructed which was comparable
in elevation to the adjacent blanket construction (top of blanket, el-
evation 1050.8) {refer to Figure III-50 in Appendix IrI). This blanket
segment was constructed using a mixture of Class VI and Class VII ma-
terials (Class VII was required to have a minimum of 15 percent passing
the No. 200 sieve in this case)} and it was connected to the initial
portion of the blanket previcusly constructed in this area. When clo-
sure was acheived the segments north and south of the Drainage Pitch
were jolned using good quality Class VI material in the primary blanket
area and a mixture of Class VI and Class VIII materials in the remaining
blanket area. In general, the blanket area between Sta. 0+450 and

0+630 was compacted to the same standards used for the main dam.
In the area between Sta. 0+450 and 04330 {(See Figure 4-31), the notch

between the initially placed blanket and the winter placed blanket

{which had resulted from excavation of the winter placed material to
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aliow installation of the initially placed blanket) was backfilled with
compacted till shaved from the surface of the adiacent winter stockpile.
The surface of the winter stockpile was then compacted using a heavy
vibratory compactor (Dynapac CAS1B) and then used as a route for
construction traffic., The ramp ontc the dam between 04420 and 0+450 was
cons tructed of silty sand and sandy silt from RBorrow Area "C%".
Compacted silty sand berms were placed adiacent to this ramp to ensure
that the blanket areas adjacent to the ram were continuously tied. Thig
gilty sand berm {approx. {1 m thick) on the north side of the ramp was
continued for a 20 m width along the toe of the dam to Sta. O0+360 as
added protection against settlements which are expected in this area as

a result of permafrost thaw.

The blanket cutoff ftrench between Sta. 0+330 and 0+180 was constructed
at the toe of the initially placed blanket between Sta. 0+330 and 0+210
and continued from there to the upstream blanket limit at Sta. 0+180

{ See Figure 4-31, 4~32 and in Appendix IIT Figure No., III-51).

Between Sta. 0+330 and 0+210 the trench was keyed into dark grey to
black organic silts, silts and silty sands which also included layers of
coarse grey sand. From Sta. 04210 to 04180 the natural materials becane
progressively coarser confirming the need for full blanket construction
in this area. The trench was backfilled with compacted Class VI
material, most of which was taken from the Borrow Area "F" extension
{some of the waste excavation and adjacent blanket material was also

used} .

The upstream blanket area between 0+330 and 0+180 and upstream cof the
cutoff trench was backfilled with stockpiled till from the winter haul
and with material from a natural silty gravel ridge which extended into
the blanket area at about Sta. 0+150. The silty gravel typically con-
tained about 10 percent passing the No. 206 sieve and it was dozed into
place in thin 1lifts. The area was subsequently trafficked with tracked

construction eguipment.
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North of the cutoff trench a continuous blanket of a mixture of Class VI
and Class VII material was placed to and up the north abutment to about

elevation 1065.

The blanket was also continued up the scouth abutment using scraper
placement of Class VI material. The blanket was placed to about eleva-
tion 1064 to a 20 fn offset from centreline and then ramped down to the
limit of the blanket at the 90 m offset. The natural abutment materials

in this area typically contained 12 percent passing the No. 200 sieve.

4.3.8 Borrow Materials

A summary of test results for the various material classes is provided
on Tables 4-6, 4-7, 4-8, 4-9 and 4-10. It should be noted that these
test results are not necessarily typical of the fills placed; rather
they often represent materials which were marginal and testing was

performed to confirm visual judgements.

Material gradations were generally very good. Class VI till from Borrow
Area "F" sometimes contalned schisty pockets as a result of the shallow
schist bedrock in this area. The Engineer rejected such material as
Class vI core but allowed its use as Class VII in the upstream shell of
the dam. Variable sandy silt or silty sand from Borrow Area "C" and
silty gravel from Borrow Area "G" was also used as Class VII material
above elevation 1054. Class VIII material from Borrow Areas "g", *CU
and "B" was used as downstream shell material; these materials tended to
contain less than 10 percent passing the N¥No. 200 sieve and should
provide excellent backup for the downstream drainage system. €Class IX
silty sand or sandy silt was obtained from Borrow Area “"C". Class X
fine gravelly sand was obtained from Borrow Areas A", "B" and *"C" but
consistency of this material was sometimes a problem due to the presence

of silt pockets and stringers in the pits.
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Towards the end of construction no suitable coarse cobbly gravels could
be found in the cperating borrow pits to provide an armouring of the
upstream face of the dam in the vicinity of operating water level. 2as a
consegquence supplementary rip rap was placed on the dam face to allevi-

ate this concern (See Figure 4-31).

4.3.9 Spiliway Construction

The spillway and decant channel were consitructed according to the pro-
file and cross-sections shown on Figures 4-37, 4-38 and 4-39 except that
the decant channel was shifted into the spillway area downstream of the

splillway apron (See plan shown on Figure 4-31).

‘photographs of the construction are provided on Figures III-53 of Ap-
pendix IIT. Class IV and Class V rip rap for this construction gen-
erally originated from the canal rock excavation in the vicinity of Sta.
0+600 or from the old 1974 guarry.

In the horizontal portion of the spillway, the zones of the dam were
terminated at elevation 1063.2 and were capped with 0.3 m of coarse
cobbly gravel from Borrow Area "G". At the decant the zoning was
stopped at elevation 1062.9 and capped with 0.3 m Class IV material
(filter rock).

4.3.10 Dam Compaction

Compaction generally exceeded the requirement of the Contract although
some short term difficulties developed due to equipment breakdowns. A
summary of the compaction recorded by the Engineer for the various

classes of material is as follows:
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hverage Degree Average Moisture
Number of Tests of Compaction % Content
Class VI 305 28 8.4
Class VII 22¢ 100 Tatl
Class VIII* 156 103 5.2
Class IX 98 103 . 6.2
Class X* 185 102 5.2

* Materials generally wetted by watering eguipment.

4.3.11 Dam Completion

Al though state of construction would have permitted pumping to stop at
the end of August, due to the requirement that pumping be continued
beyond that which was necessary for construction the fill construction
wag completed adjacent to the pipeline crossing of the dam (See Figures
4-31 and 2-2) and was left low at the crossing. When it became evident
that punping would be required for an indefinite period it was decided
tc remove the pipeline temporarily, complete the dam to f£inal grade,
replace the pipeline over the completed dam and then resume pumping.
The filling of this area was difficult and awkward since the variocus
zones had to be continued to their final elevation within & very small

working area.

4.4 Intermediate Dam

The Intermediate pam is located as shown on Figure 2-2. The plan is
shown on Figure 4-26. Cross sections are presented on Figures 4-27,

4-28 and 4~29. The centreline profile is shown on Figure 4-30.
Important phases of the construction were as follows:s

{i} the eXCavaticn of the Drainage Ditch;
{ii) the subexcavation of the dam foundation area in the vicinity of
the creek and the excavation of the upstream face of the dam in
the terrace area;
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(1ii) the installation of foundation drains south of the Drainage
Ditch;
(iv) the f£illing of the dam

{v} the construction of the spillway and decant.

The construction that has been completed in accordance with the plan
provides for the future raising of the dam because a foundation area has
been constructed to above the retention pond elevation downstream of the

dam.

4.4.1 Survey Control

Because construction eguipment was active upsteam and downstream of the
dam it was impossible to maintain a reference line., Instead, reference
points were established on each of the abutments and at selected points
in the terrace area of the dam. These points were used to lay out and
station the centreline of the dam when cross section information was re-

guired.

4.4.2 Drainage Ditch Excavation

The Drainage Ditch became fully operational at the end of February,
1981. The success of the Drainage pitch in lowering the areal water
level at the Intermediate Dam is dramatically documented on Figure

III-34 of BAppendix ITI.

The Drainage Ditch was designed to lower the water level at the Intem-
ediate Dam by about 3.5 m. However, as for the Cross Valley Dam, this
was not fully achieved due to incompleted excavation. The effective

lowering was approximately 3.0 me.

The excavation for the Drainage Ditch revealed a permafrost silt layer
{natural moisture content 34%) just upstream of the Intermediate Dam at
a depth of about 3 m. This silt layer was extremely susceptible to ero~

sion {the 3 percent grade in this area being the major cause)} and the
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banks of the ditch became undercut. A minor amount of undercutting of
the banks also ogcurred in the dam area (where the ditch grade was
gshallower}. The banks of the Drainage Ditch were therefore cut back

with a backhoe as part of the foundation subexcavation work,

4.4.3 Foundation Subexcavation

The bulk of subexcavation for the Intermediate Dam in the old Rose Creek
area was undertaken in February and March {(1981) (See Figure II1I-34,
Appendix ITI}. Typically the subexcavation was between 1 to 1.5 m
except at the south abutment where a vertical depth of at least 5 m of
permafrost was removed. Several organic layers were encountered in the
subexcavaticn at the sgsouth abutment and it was considered prudent to
subexcavate this material. In fact the excavation encountered some bed-

rock downstream of the centreline (See Flgure III-43, Appendix III).

Due to anticipated thaw instability at the south abutment, a thermal
liner was placed over the abutment face. This thermal liner was sub-

gequently worked into the shell zones during the filling of the dam.

The silt stratum which had been encountered in the Drainage Ditch was
encountered in the core cutoff trench north of the ciitcﬁ and it extended
to approximately the edge of the terrace (See Figures III~35 and III-36,
appendix III). The silt typically had a moisture content between 20 and
30 percent and it hecame guite spongy when disturbed; fortunately a sand

and gravel layer naturally blanketed the gilt.

The borehole logs cbtained during the 1979 exploration drilling in .the
Intermediate Dam area suggest that the silt stratum is up to 10 m thick
and that it gradually disappears downstream of the dam centreline. It
was also found that there was a dip in the surface of the stratum at
about the location of the Drainage Ditch {possibly an old erosion sur-

face). At the south abutment, the silt transitioned to a silt till.
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The core cutoff trench construction proceeded in a manner similar to
that of the Cross Valley bam although two basically different zone con-
figurationg were utilized at the Intermediate Dam. The first was used
in the terrace area of the dam (See Figures 4-27 and 4-28) where an up-
gtream facing of till was used to reduce seepage through and beneath the
dam. Fligure 4-29 shows the zone configuration constructed in the vicine
ity of Rose Creek. Figure 4-26 shows the location of the core cutoff
trench in the transition interval between the two typical cross-sections
This transition is also shown photographicaliy on Figure III-36 ang

ITITw~ 37 F App@ndix IIIn

The cutoff trench in the terrace area was. excavated to approximately the
local water table. The materials encountered at the basze of the trench
included fine silty sand {at the scouthern limit‘of the terrace), rela-
tively clean sand (in the middle}, and silty gravel at the north abut-

ment,

4.4.4 Dam Construction

Filling of the Intermediate Dam was started in May after the Diversion

of Rose Creek had been made.

As for the Cross vValley Dam, filling of the area north of the Drainage
pitch was first completed (to an elevation of about 1064) to minimize
the amount of pumping which would be regquired while making closure. The
Fngineer insisted that the £i1l adjacent to the Drainage Ditch not be
constructed steeper than 4 horizontal to 1 vertical so that closure

would be more easily achieved and so the fills would be better mated.

Tnitially in May the filling between the Drainage Ditch and the terrace
was completed to about elevation 1057. Very little additiconal fill was
placed in June because work was then concentrating on Cross Valley Dam
construction. This pause in the filling of the Intermediate Dam was
timely because it permitted consolidation of the silt stratum in the

foundation and it reduced the risk of possible embankment spreading.
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In July the filling of the area north of the Diainage Ditch was resumed.
The terrace area Class VI cut-off was extended up to the north abutment
and the placement of Class VI on the expcsed face of the terrace was
under taken. The exposed face of the terrace included some gravel poc-
kets which appeared to be very permeable (See Figure III-38, Appendix
III); these pockets were subexcavated and covered with sand before

backfilling with Class VI material,

By the beginning of August the pumping system upstream of the Inter-
mediate Dam was operating. The system included a Morris pump at the
middle crossing pumping up to the canal at a rate of approx. 340 litres
per sec. (4500 i.g.p.m.) and a Paco pump situated just upstream of the
Intermediate Dam, which pumped across both the Intermediate and the
Cross Valley Dam at a rate of about 326 litres per sec. {4300 if.g.p.m.}.
with this system in place, steps were taken to initiate closure of the
Intermediate Dam. A cofferdam was first c:t;n_structed across the Drailnage
Ditch to eliminate flow down the Drainage Ditch and then the Contractor
began to work on the south side of the Drainage pitch by installing a

small culvert in the downstream toe area of the Intermediate Dam.

Before routine filiing could b'egin in the area south of the Drainage
Ditch it was necessary to install relief drains to permit free escape of
the seepages which had developed at the south abutment area. The maximum
flows which had been observed were 26 litres per sec. {340 1.9.p.m.) &t
the west {main) seep and 7.6 litres per sec. (100 i.0.p.m.} at the east
seep, Cobble drains were designed as shown in Change Order No. 5,
Appendix V, to carry these flows at the dam foundation level. Photo-
graphs of the drain installations are shown on Flgure III-41 of BAppendix

T¥i. The pilan location is shown on Figure 4-26.

Class ¥ material was placed over the foundation area downstream of the

core cutoff trench to filter any possible new seepages which might de-
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velop. It was found that the major zone of seepage shifted tc the
southwest corner of the dam toe area as filling progressed. Thig seep-
age was contained to reduce exit velocities by constructing a small berm
which spanrned from the toe of the dam to the subexcavation sideslope.
the seepage continued to flow at about 23 litres per sec. (300 i.g.p.m.)
but gradually decreased to only 2.3 litres per sec. {30 i.g«pe.m.) by
October 9, 1982.

After removing all loose debris and cobbles from the base of the Drain-
age Ditch, clesure of the Intermediate Dam was achieved by shaving back
the fill (beginning from the upstream side) which had been placed north
of the Drainage Ditch (see Figure III-40, Appendix III.) and excavating
the core cutoff tyrench across the Drainage Ditch to expose the core pre-
vicusly placed on the north side of the ditch. The area was then staked

for the standard material zones and routine filling was initiated.

‘the thermal liner at the south abutment was undermined to expose the
natural abutment material as the fill was raised. This meant that only
a minor thickness of natural scil was unfrozen at the time of filling.
¥Xeying into the abuiment with a core trench was not considered practical
nor advisable. Instead, the core was flared for 4 m upstream and 4 n

downstream to create an effective core width at the abutment of 12 m.

4.4.5 Construction Materials

Testing results for the various classes of materials are summarized on

Tables 4-6, 4-7, 4~8, 4-9 and 4-10.

At the Intermediate Dam, Class VI materials were taken from Borrow Areas
sgr . "F" and the "F" extension. These materials were usually of good
guality but sometimes were schisty due to bedrock shallowness in the
borrow pits. lass VII upstreanm shell material was taken from schisty
areas of Borrow Areas "E" and "F" initially; when the dam was above
about Elev. 1054 Class VII was taken from the western and northeastern
corners of Borrow Area "C", from the northern area of Borrow Area "B,

and from silty areas of Borrow Area "A%,
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Class VIII materials were obtained from Borrow Areas "A", "BY, "(C" and
"G". A minor amcunt of Class VIII material was also taken from Borrow
Area "K". Class IX silty sand materials were taken from Borrow Area "A"
and "C". Class ¥ material was selected from Borrow Areas "A", "B" and

n Cl! °

4.,4.6 Dam Compaction

Compaction generally met the reguirements of the Contract although some
short term difficulties regulted from equipment breakdowns. A summary
cf the compaction recorded by the Engineer for the various classes of

material is as follows:

Average Degree Average Molisture
Number of Tests of Compaction % Content %
Class VI 110 97 7.8
Class VII 48 98 6.6
Class VIII* 347 101 6.2
Class IX 26 102 7.6

Class X* 45 103 4.3
* Materials generally wetted by grade spraying.

4.4.7 Spillway Construction

The Intermediate Dam Spillway was constructed according to the profile
shown on Figure 4-37. Design cross-sections on the dam centreline and
in the 5 percent splllway area are provided on Figures 4~38 and 4-39
respectively. The location of the decant/spillway system is shown on

Figure 4-26.
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Class IV and Class V rock from the stockpiles in the Intermediate Dam
area were used to construct the spillway and decant. It was originally

obtained from the canal rock excavation in the vicinity of Sta. 0+600.

At the intersection of the dam and spillway centrelines the top of the
core was brought to Elev. 1066.2. The area was then blanketed with 0.3
m of Class IV filter rock. In the decant area the zones were stopped at
Eiev. 1065.9 and 0.3 m of Class IV filter rock was placed above this

elevation as nominal protection against erosion.

4.4.8 Dam Completion

As for the Cross valley bam, the Intermediate Dam could not be complieted
in the vicinity of the pipeline crossing until the pipeline was removed.
Pumping was therefore halted for about 2 days during which the pipeline
was removed, the locally low area backfilled to grade in accordance with
Czoning requirements, and the pipeline was replaced and pumping was

resumned.

4.5 North valley Wall Inperceptor Ditch

The North valley wall Interceptor Ditch is composed of three segments
referred to as the mine leg, the Borrow Area "F" leg, and the Cross
Valley Dam north abutment leg as shown on Figure 2-2. Each of these

segments are joined by natural creek beds.

4»5@‘1 Miﬂe Leg

Figure 2~2 shows the various parts of the ditch where bedrock was en-
countered during the excavation. The balance of the materials enccocun-

tered ranged from silty sand and gravel till t¢ coarse sand and gravel

alluvium.
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The channel was excavated primarily using dozers and scrapers in March,
1981. Some drilling and blasting was also required to maintain the

channel grades.

The ditch was constructed to contain the 50 year design flood of 8.9 cu,
m. per sec. as recommended by Hydrocon Engineering Ltd. in their May 8,
1980 report. ‘This flow was designed to be contained within the stripped
natural ground (assuming a stripping depth of 1 m} at a freeboard of 0.5
m. With the exception of a relatively steep grade of 2.5 percent at the
inlet (where the bottom is completely in rock) the design grades are

less than 1.25 percent.
This segment of the ditch has not yet been commissioned because it is
pending regulatory approval ©f the Down Valley Project., (See Figure

II11I-56, Appendix ITI for photographs.)

4.5.2 Borrow Area "F" Segment

Figure 2-2 shows the general location of this ditch segment. In this
area the ditch is formed by a constructed dyke and the prepared, excava-

ted surface of Borrow Area "F",

This element of the interceptor ditch was completed in early October
after all construction activity had ceased in Borrow Area "F*. Because
poor quality bedrock was exposed in Borrow Area "F" a £ill blanket .3 m
" thick was placed over the general alignment area in advance of construc-
ting the dyvke. The dyke was consﬁructed of compacted Class vI/Class VII
material from Borrow Areas "F" and "M". (See Figure III-57 in Appendix

TIT.)

The average grade of the channel formed by the dyke and the blanketed
slope is about 1.5 percent., The channel is capable of carrying in ex-
cess of 12.4 cu. m. per second with a freeboard of (.5 m with respect to

the top of the dyke.
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Riprap was placed on the dyke face and across the bottom at the outlet
of this segment of ditch; the right bank was cut into bedrock. fThis
additional work was performed to prevent undermining of the dyke result-
ing from the acceleration of the flow wvelocity as it passes over the

. steep rock cliff, (See Figure III-58, Appendix III.)}

This segment of the Interceptor ditch should be ingpected for erosion
periodically since the grade is relatively steep. If a problem develops

use of riprapping is recommended.

y p ,/f
/ - & o F oo
A o o £ oot pmt i S el AT
4.5.3 North Zbutment Creoss Valley Dam Sl s Al e Pl A /{f ! -
X 4}/77i PX/{;—/-; *’//f:'

Figure 2-2 shows the general location of this ditch segment. The ditch

was constructed by excavating into the north abutment of the Cross

Valley Dam. A typical cross-section is shown on Figure 4-38.

The excavation was initially staked to allow for the installation of a
thermal liner because it was known that permafrost was present in this
area. Although the Contract specified that the construction of this cut
would be performed during freezing conditions, the Contractor chose to
perform the work in July. Fortunately the permafrost which was
encountered was not ice rich and only very minor sloughing occurred.
The thermal liner was therefore only required to the top of the

hydraulic section as shown on Figure 4-38 (1.8 m above invert grade).

When the subexcavation for the thermal liner was complete a considerable
amount of seepage (7.5 litres per sec/100 i.9.p.m) entered the excava-
tion at its upstream end. It was noted that all of this flow seeped
into the bottom of the subexcavation before it could reach the centre-
line of the Cross valley Dam. It was therefore decided to install a
seepage blanket across the base of the excvavation as is shown on Figure

4-38.
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Class IV riprap was used in this dare because the channel grade varies

between 4.5 and 5 percent. {See Figure JII-59, Appendix ¥II.}
4.6 Access Road

The location of the Access Road is shown on Figure 2-2. The road tra-
verses the north valley wall from the chemical storage area just above
the existing dam decant te the north abutment of the Intermediate Dam.
The road is approximately 10 m wide and it drops at a constant grade of
0.8 percent froﬁ the chemical storage area to the Intermediate Dam. It
is intended as a route for the tailings pipeline as well as for use by

maintenance traffic.

The western half of the Access Road is constructed primarily from valley
bottom Clasgs T fill because permafrost occurs in this area. 1In the
eastern area considerable cut/fill censtruction was possible because

very little permafrost was present there although the area adjacent to

1
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TABLE 4-1

CORRELATION BETWEEN CANAL ‘REFERENCE LINE' USED DURING CONSTRUCTION AND
BASELINE CHAINAGES' REPERRED TO IN TENDER DOCUMENTS AND
FINAL DESIGN REPORT

| oid
Reference L. Baseline Reference L. Baseline Reference L. Baseline Centreldine
0+000 —— 14290 : 1+180 2+580 2+468
+030 - +320 +217 +610 +498
+060 —— +350 +247 +640 +528
+090 e +380 +277 +670 +558
+120 0+020 +410 +3C7 +700 +588
+150 +050 +440 +337 +730 +618
+180 +080 +470 +367 +760 +647
+210 +110 +500 +397 +790 +677
+240 +140 +530 +427 +820 +702 2+700
+270 +170 +560 +457 +850 +732 +730
+300 +200 +590 +487 +880 +763 +761
+330 +230 +620 +517 +910 +793 +781
+360 +260 +650 +547 +940 +824 +822
+350 +680 +577 +970 +854 +852
+420 +310 +710 +607 3+0G00 +884 +892
+450 +340 +740 +637 +G30 +314 +916
+480 +370 +770 +667 +060 +944 +944
+510C +400 +800 +090 +974 +975
+540 +430 +830 ' +720 4120 3+004 3+005
+570 +460 +860 +750 +150 034 +035
+600 +490 +890 + 780 +180 064 +066
+630 +520 +920 : +810 +210 o4 +100
+660 +550 +950 © +840 +240 +050
+690 +580 +980 +870 +270 ]Note: After +090
+720 +610 2+010 +900 +300 Ref: Line Sta. +118
+750 +640 +040 +930 +330 3+216. 72 the +147
+780 +670 +070 +960 +360 Ref., Line +175
+810 +700 +100 +920 +330 diverges +228
+840 +730 +130 2+020 +420 sharply from +258
+870 +760 +160 +050 +450 *"Canal Base- +228
+900 +794 +120 +080 +480 line" as per +318
+830 +824 +220 +110 +510 Contract +348
+960 +854 +250 +140 +540 |Documents +378
+990 +884 +280 +170 +570 +408
14020 +908 +310 +198 +600 +438
+05¢ +938 +340 +228 +630 +468
+080 +268 +370 +258 +660 +498
+110 +998 +400 +288 +690 +528
+140 1+028 +430 +318 +720 +558
+170 +058 +460 +348 +750 +588
+200 +09¢0 +490 +378 +780 +618
+230 +120 +520 +408 3+810 +048
+ 260 +150 +550 +438




TABLE 4-2

COMMON EXCAVATION TEST RESULTS

Sieve Analysis Remarks (all
Station % % Passing % Passing Seepage materials
{m) Molsture 4.75 mm 75 um Detected generally a sand
and gravel till}
0+100 762 67 15 Canal bottom,
inlet area.
0+120 5.3 57 14 Hinge elevation.
04250 6.1 54 14 :
0+330 Schisty Till X
0+350 8.4 43 10 2,85 m above grade.
0+360 { 12.4 32 7 1.5 m above grade.
C+360 ( 9.0 47 14 Dyke side of
excavation.
04370 10.4 61 16 pilet channel,

1.0 m above grade.
0+430 18.8 3G 8 1.0 m above grade.
0+450 Schist
0+480 4.3 43 6 X 1.6 m ahove grade.
0+660 X
0+5690 X
0+710 X
0+840 . X
0+960 10.6 48 15 ’ Downslope cut near

grade.
0+990 X
14000 12.8 52 15 1.5 m below lower

cut bank.
14010 29, 4% 49 17 - Main channel at
grade {*snow).
1+Q20 14.2 50 14 Main channel at
grade.
1+580 76.3 Clay till with organics 0.6 m below
stripping limit.
1+600 181 56 _ 16
1+870 1744 5 38 2.0 m above grade.
1+930 119 75 32 At hinge level.
24010 13.6 X 1.0 m below hinge.
24050 14.8 73 38 2.5 m below hinge.
2+040 15.3 68 33 From stockpile 10 m

N of dyke toe.
24070 { 17.8 _ 1.0 m below hinge

{upper) .
2+070 { 12.9 70 34 1.0 m below hinge.
2+100 5ol 1.0 m below top

hinge.

24120 18.0 73 38 1s0 m below hinge.

2+148 14.3 70 38 Near to grade.

2+150 14.5 72 33 At grade.

24220 X

2+500 135 &4 18

2+670 X

2+680 { 14.2 49 15 Top of downside cut,

2+680 { 12.7 &0 28 Bottom of downside
cute

24700 X

2+710 12:5 81 35 Downslope face.

2+730 9.3 75 20 1.0 m above grade.

2+900 X

2+990 b4



TABLE 4-3 MATERIAL TESTING (FIELD)

CLASS I THERMAL LINER AND CANAL DYKE

Sieve Analysis

Proctor Test

W Max. % % Optimum Max .
Size Passing Passing M/C % kg /m3
Date Remarks {mm) 4 ,75mm 0..075mm
Jan.22/81 B/A "D" Canal 3+690 5.9 - - - - -
Jan.23/81 B/E "D" ~ Canal 3+710 4.7 150 34 3 (8.0} (2165)
{7.3} (2185)
Jan.z24/81 B/R "A" Canal 2+400 to 2+600 4.7 150 40 2 {8.8) (2070)
(11.1) (2061)
Jan.28/81 B/A "A" - Canal 14700 to 14900 3.1 19 93 2 {8.4) (1736}
Feb.08/81% B/A "A" Canal 2+100 3.9 156 50 2 (9.2} (2138}
{8.8} (2113)
Feb.10/81 B/A "AY Canal 2+130 5.3 37.5 88 5 - -
Feb.16/81 B/A "AY Canal 1+650 to 2+700 3.7 75 59 3 (9.2 (2092)
Feb.18/81 B/R "A" Canal 04270 29 150 38 2 - -
Mar.C3/81 B/A "RAY Canal 0+360 51 75 60 5 - -
Mar.03/81 B/h "AY Canal 0+420 {(Not typical) 5.0 150 41 & - -
Mar.17/81 B/An "A" Canal 0+370 3.5 150 44 2 - -
Mar.z29/81 B/A YA" Canal 0+330 & 14400 3.4 37.5 83 4 - -
Apr.15/81 B/a "p" Canal 14200 to 1+500 3.4 150 47 4 - -
May 03/81 B/A "RB" Canal 0+080 2.5 75 4t 2 - -
May 24/81 B/a "B" ID 0+600 {(1052m) - 150 67 6 9.0 2095
Mean 4.8 100 56 3 8.9 2073
Range (1736~
2+5-15 19-150 34-93 2~6 Ta3-11a1 2185}
B/A = Borrow Area 0+100 = Chainage {(m)
ib = Intermediate Dam {(1000.0m) = Elevation



TABLE 4-4 MATFRIAL TESTING {(FIELD}

CLASS 1T SEEPAGE CONTROL LINER

Sieve Analysis

Proctor Test

W% Max. % % Optimum Max .
: Size Passing Pagsing M/C % kg/m3
Date Remarks {mm) 4 . 75mm 0.,075mm '
Mar.24/81 B/B "H" Canal 1+500 8.8 50 ] 41 - -
Mar.24/8% B/A *HY Canal 1+920 16a1 75 77 34 10.8 2005
Mar.25/81 B/A "H® - Canal 1+990 18.2  37.5 87 46 - -
Mar.28/81 B/A "HY Canal 2+070 9.1 75 67 28 6.6 2164
Apr.02/81 B/A "H" - Canal 2+100 9.8 75 60 24 7.0 2199
Apr.03/81 B/A "H" - Canal 23040 9.1 75 65 30 745 2149
Apr.07/81 B/ "R Canal 3+200 17.2 37.5 87 41 10.0 2062
Apr.07/91 B/A "H" - Canal 7.6  37.5 77 30 - -
Apr.07/81 B/B THT Canal 8.4 375 79 34 - -
Apr.17/81 B/A "H" - Canal 2+250 6e1 - - - - -
Apr.17/81 B/A "H" Canal 2+260 6.5 - - - - -
Apr.17/81 B/A "H" - Canal 24250 6.6 75 77 . 28 - -
Apr.18/81 B/A “H" Canal 7.2 - - - - -
Apr.t8/81 B/A "H" Canal 24460 9.6 37.5 83 41 - -
RApr.21/81 B/A "I" - Canal 6.7 75 71 32 - -
Apr«21/81 B/Aa ®1¥ Canal 8.6 37.5 82 42 - -
Apr.23/81 B/A " 1I" Canal 1+080 8.4 75 80 45 - -
Apr.24/81 B/A "1™ Canal 0+930 G.1 75 76 37 8.3 2140
May 03/81 B/A *1" Canal 0+080 9.4 37.5 a3 36 - -
Mean 9.6 57 77 36 8.4 2120
Range 6.1-18.2 37.5-75 60-87 2445 6.6-10.8 2005~
2199
B/A = Borrow Area

0+100 = Chainage {(m)



TABLE 4-5 _ Page 1 of 5

SURVEYED CANAL INVERT AND DYKE GRADES

Ref., Line Pilot Channel Main Channel Dyke Centreline
Sta.(m) Invert Level (m) Invert Level {m) Elevation {m)
0+008.79 1084.73

& 50° 20'00"

0+045.29 108e.00

@& 63° 33'20%

04065 ' 1090.70
0+120 1090.67
0+150 1090.65
0+180 1080.64
0+21 10858.54 1086:13 1090 .41
0+240 1085.41 1085.80 1090.26
0+279 1085.23 1085.95 1090.15%
0+3G0 1085.158 1085.85 1090.07
0+330 1085.20 1086.00 1089.92
O0+360 1085.23 1085.96 1089.83
0+390 1085.24 1085.80

04403 1089 .87
0+420 1085.19 1085.92

0+433 1089.93
0+450 1085.30 ‘ 1085.80

0+464 1089.98
0+480 1085.37 1085.94

0+494 n 108%.93
0+510 o 1085.12

O+574 hs3 108%.69
0+540 i 1084.73

0+570 i 1085,00

C+585 o 1089.683
G+600 t 1084.85

0+616 o] 1089.89
0+630 h 1084.90

0+646 a 1090.07
0+660 n 1084.61

0+676 n 1089.62
0+690 e 108447

0+706 1 1089.42
G+736 1089.23
0+737.55

@ 114°16°04" 1085.03 1085.54

0+750 1084.91 1085.46

0+766 1089,.22
0+780 1084.31 1084 .98

0+796 108%.04
G+810 ‘ 1084.39 ) 1084.91

0+826 1088.94
D4+840 1084.18 1084.93

04-856 108%9.06

0-+870 1084.90 1085.14



TABLE 4-5 (Contid) Page 2 of 3

SURVEYED CANARL INVERT AND DYKE GRADES

Ref. Line Pilot Channel Main Channel Dyke Centreline
Sta.(m) Invert Level (m} Invert Level (m)} Elevation (m)
0+886 1088.87
0+200 1084.64

0+211 1088.72
04930 - 1084.64 1084.82

0+960 1084.49 1084.89

0+972 1088.70
0+990 1084.55 1084.81

14002 1088.63
1+020 1084.64 1084.97

14+03% . 1088.42
1+050 1084.50 1085.10

14069 1088. 38
1+080 1084.27 1085.08

1+099 1088, 27
14110 1084.21 1084.79

1+129 T1088. 29
1+140 1084.13 1084.66

1+160 1088.23
1+170 1084. 20 1084.66

1+190 1088.27
1+200%* 1083.98 10684.58 1088.27
1+230% 1083.94 1084.47 1088. 24
14+260% 1083.96 1084.31 1088.72
1+290% 1083.78 1084.20 1087.79
14+320% 1083.75 1084.26

i4330% 1087.52
“14350% T1083.55 1084.05

1+362%* ) 1087.52
1+380% 1083.46 1083.87

T+391* 1087.36
1+410* 1083.49 1083.92

1+420% 108747
14440% 1083.46 1083.63

T+449* 1087.60
14+470% 1083.40 1083.84

14+479%* 1087.63
1+500 108320 1083.67

14510 1087.73
1+530 1083.15 1083.62 1087.68
1+560 1083.03 1083.36 1087.46
14590 1083,.06 1083. 36

1+60C0 1087,30
1+620 1083.27 1083.58

T+630 1087.22
14650 ' 1083.26 1083.89

1+659 1087.08
1+680 1083176 1083.73

1+684 1087.06
1+710 1082.70 1083.45

* Revised Reference Line Stations, See Figures 4-2 and 4-3 for details.



TABLE 4-5 (Cont'd) Page 3 of 5

SURVEYED CANAL INVERT AND DYKE GRADES

Ref. Line Pileot Channel Main Channel Dyke Centreline
Sta.(m) Invert Level {m) Invert Level {(m) Elevation {m)
1+714 7087.22
14740 108257 1083. 41

1+750 1087.32
1+770 1082.85 1083.26

14782 1087.32
1+800 1082.87 1083, 21

1+822 087,22
1+830 1082.70 1083.26

14+853 1086.83
1+868.08

@ 100°26'50" 1082.83 1083.27

1+880 1086.66
1+890 1082.81 1083.02

14905 ' 1086.67
1+820 1082.73 1082.97

1+940 1086, 72
1+950 1082.50 1082.98

1+969 1086,67
1+980 1082.26 ' 1082.77

14999 1086,51
24010 . 1082.31 1082.84

2+230 1086.22
2+040 1G82.41 1082.80

2+063 108629
2+070 1082.24 1082.64

24090 ' 1086.33
2+100 1081 .97 1082.39

24119 ; 1086.07
24130 1082,22 1082.56

2+149 ' 1086, 24
24160 1082.13 1082, 49

2+178 ' 1086.29
24190 1082.15 1082.52

24204 1086. 25
2+220 1081.97 108231

24243 1086.18
24250 1081 .93 1082.43

24270 1086.34
2+280 1081.83 1082.18

2+303 1086.40
2+332.8 1081.82 1082.14

2+333 1086.36
2+367 ' 1086450
24370 1081 .94 108212

2+393 1086.10

2+40G0 1082.18



TABLE 4-5 {Cont'd) Page 4 of 5

SURVEYED CANAL INVERT AND DYKE GRADES

Ref. Line Pilot Channel Main Channel Dyke Centreline
Sta.{m) Invert Level (m)} Invert Level ({(m) Elevation (m)
24422 : 1085.69
2+430 . 1081.68 1082.39

2+452 1085.74
2+460 1081.67 1082 21 .

24482 1086 .00
2+490 1081.66 1082.37 .

24512 1085.99
2+520 1081.55 1082.05

2+542 1085.64
2+542.54

@ 81°13'00" 1081.16 1081.61

24565.4

@ 70°00'c0o" 1081.59 1081.91

2+571 1085.47
24601 1085.40
24610 1081.42 |

2+640 1081.35 1081.74

24670 1081.30

2+692 1085.32
2+700 1081.18

24730 1081, 24 1081.41

2+733 1085.25
24760 1081.20 1081.30

2+764 1085.28
2+780 1081.73 1081.22

2+794 1085.20
2+824 1084,51
2+828.67

@& 99~ 27' 0O" 1081.29

24853 1082.93
2+882 1081.52
24+886.17

@ 99°27145" ' 1077.63

2+940 1078-80
2+947.83

@ 99°27'45" 1075.60

2+968 1077.19
2+989 1075.68
3+000 107172

3+017 1074.28
34045 1072.99
3+060G 1068.36

34074 1071.8%
3+104 107019
3+134 1068.69
3+150 1064.20

3+160 1066.85



TABLE 4-5 {Cont'd) Page 5 of 5

SURVEYED CANAL INVERT AND DYKE GRADES

Ref. Line Pilot Channel Main Channel Dyke Centreline
Sta.(m) Invert Level (m) Invert Ievel (m) Elevation (m)
3+261.77

@ 79°948°'25" 1061.31

34287 1064.26
3+314 106250
34330 1058.42

34347 1060.89
3+371 1059.42
34380 1057.92
3+432 10564061
3+4486 1056.,01
3+450 1052.73

3+476 1055.99
3+510 1052.42 1055.73
3+544 1056.7C
3+570C 1052.18

3+579 105711
3+613 1057.14
3+630 ' 1052.04

3+653 1055.72
3+691 1054.33
3+717 1053.14
3+74¢6 _ 1051.65
3+775 1050.35

3+799 1048.17



TABLE 4-6 MATERIAL TESTING (FIELD)

CLASS VI DAM CORE

Sieve Analysis

Proctor Test

W Max. % % Optimum Maxt.
Size  Passing  Passing % kg/m3
Date Remarks {mm}) 4 . 75mm 0.075mm
May 21/81 B/A "E Sampled after initial stripping - 50 75 26 -
May 23/81 B/A "E" ~ ID - 75 65 19 2234
Jun.07/81 B/n "RE" CVD 0+420 (104%m) - 75 63 25 -
Jula.01/81 B/A “F* - ID - 75 84 17 -
Jul.24/81 B/A "F" - ID 0+540 to 0+620 - 75 67 12 -
Aug.03/81 B/n "EF” ID 0+000 to 0+690 - - - 34 -
AUg.14/81 B/A "F" - CVD - - - 15 -
Sept.04/81  B/A "F" . CVD 0+420 to 0+600 - 75 53 21 -
Mean 75 68 21 2234
Range 50-75 58~84 12~34 one test
B/A = Borrow Area 0+100 = Chainage (m)
I = Intermediate Dam {(1000.0m} = Elevation
CVD = Crogs valley Dam



TABLE 4-7 MATERTAL TESTING (FIELD)

CLASS VvI1 UPSTREAM SHELL

Sieve Analysis

~ Proctor Test

W% Max. % % Optimum Max.
Size Passing Passing M/C % kg/m3
Date Remarks (mm) 4 .75mm J.075mm
May 21/81 B/A"E"] Samples taken afiter area initially - 50 76 28 -
May 21/81 B/A"E"] stripped - 75 74 23 -
Jun.26/81 B/A *G" -~ CVD 0+150 to 0+500 - 75 81 32 - -
Jul.01/81 B/A "F" - CVD - 75 84 17 - -
S Jul.oi/81 B/A "G" -~ CVD 0+210 {1055.5m) - 58 6 -
Jul.09/81 B/A "G¥ -~ Granular {Possible Cl. VII ]
or Cl. VIII) ~ 75 42 4 -
Jul.15/81 B/A "C" = 0+620 12.2 75 50 12 -
Mean 12.2 75 66 17 2150
Range 50~75 42-84 4-32 {assumed)
B/A = Borrow Material 0+100 = Chainage (m)
ID = Intermediate Dam {(1000.0 m) = Elevation
CVD = "Cross Valley Dam



TABL¥ 4-8 MATERIAL TESTING (FLELD)
CLASS VIIT DOWNSTREAM SHELL

Sieve Analysis Proctor Test
W% Max . % % Optimum fMax.
Size Passing Pagsing M/C % kg/m3
Date Remarks {mm) 4.75mm 0.075mm
May 24/81 B/A "B® - ID 0+600 {1052m) - 150 &7 6 9.0 2095
May 26/81 B/A "B" - ID 0+600 (1053m) - 75 49 3 8.6 2153
Jun.13/81 B/A "C" - CVD 0+220 to 0+300 - 75 66 7 - -
Jun.23/81 B/A “C" - CVD 0+360 (1052m) : - 150 39 4 - -
Jul.01/8% - CVD 0+240 (1053m} - 50 75 19 - -
Jul-25/81 B/B "C" -~ ID 0+370 (1066m) - 50 81 10 - -
Jule26/81 B/A "G" - CVD {1068m) - 150 32 5 - -
Aug.07/81 - B/A "G -~ ID D+280 (1068m) - 100 51 & - -
Aug.09/81 B/AR "C"-~ ID G+630 to 0+720 - 150 59 2 - -
Aug.23/81 B/A "A" - ID 0+660 - - 75 49 3 - -
Aug.23/81 BB "C" -~ ID 0+550 to 0+750 - 75 58 4 - -
Aug.26/81 B/A "A" -~ ID 04600 to 0+750 - 150 42 2 - -
Aug.26/81 B/BR "BY - ID 0+600 to 0+750 (1066m) - 75 58 9 - -
Mean 100 56 7 9 2120
Range 100-150 32-81 2-19

it

B/A Borrow Material 0+100
ID = TIntermediate Dam (10000 m)
CVD = Cross valley Dam

i

Chainage {m)
Elevation



TABLE 4-9 MATERIAL TESTING {FIELD)

CLASS I¥ UPSTREAM FILTER

Sieve Analysis

Proctor Test

Wa Max. % %
Size Passing Passing

Optimum ahMax.
M/C %  kg/m?

Date Remarks {mm) 4. 75mm 0. 075mm

May 26/81 B/A "A" - ID 0+570 to 04630 - 50 75 38 - -

Jun.24/81 B/AR "C" - CVD 4360 {1051m) - 50 94 13 - -

Jun.24/81 B/A "C" - CVD 0+420 - 75 77 22 9.8 1985

JUN.26,/81 B/A "B" - CVD 0420 {1052m) .- 75 70 6 - -
Mean - 75 79 12 9.8 1985
Range - 50-75 70-94 6-22 - -

B/A = Borrow Area 0+100 = Chainage (m}

in = Intermediate Dam {1000.0m) = Flevation

CaV:Ds = Cross Valley Dam



TABLE 4-10 MATERIAL TESTING {FIELD)
CL,ASS X DOWNSTREAM FILTER

Siéeve Analysis proctor Test
W Max. 0% % Optimum Max.
" Size passing Passing M/C % kg /m>

Date Remarks {1am} 4,75 mm  (0.075 mm
May 26/81 B/& "RA" = ID 0+615 (1053m) - 37.5 82 S
Jun.04/81 - CVD 0+420 (1048m) - 75 75 1 10,1 2024
Jun.05/81 B/A "AY -~ CVD 0+390 {1049m) - 75 63 3 - -
Jun.10/81 B/ "A" -~ CVD 04300 to 0+450 - 75 83 1 - -
Jun.11/81 Material moved from ID - CVD 0+180C to 0+450 - 75 64 3 - -
Jun.16/81 B/A ®BT - ID 0+330 {1067.3m} - 75 74 & - -
Jun.17/81 B/A "B -~ 1ID - 75 65 1 - -
Jun.26/81 B/A "B" -~ CVD 0+200 - 75 74 1 - -
Jun.27/81 B/A "B" -~ CVD 0+150 to 0+500 - 75 84 1 - -
Jun.28/81 B/A "BY - CVD (+150 to 0+500 - 75 55 3 - -
Jun.28/81 B/A "B" « CVD 0+150 to 04500 - 75 63 1 - -
Jul.07/81 B/A "B" - ID 0+310 - 7 47 z. - -
Jul.07/81 B/A "B" - ID 0+360 - 75 58 2 - -
Jul.14/81 B/A "CY ~ 04120 to D+430 - 75 69 2 - -
Jul.16/81 - CVE O+450 (1054.5m) .- 75 64 5 - -
Jul.28/81 B/A "B® - CVD - 75 63 5 - -
Jul.30/81 B/A "BY ~ ID 0+250 - 37.5 72 3 - -
Jul.30/81 B/A "B - CVD 04570 - 50 76 6 - -
Jul.30/81 B/A "B" - pPossible Cl. X {not used) - 75 69 6 - -
Jul.31/81 B/A VBT - ID 0+180 to 0+520 {low proctor) - 50 &7 3 (6.0} (1874)
Bug.07/81 B/A "R -« VD 0+560 - 50 &9 4 - -
Aug.23/81 B/A "C¥ ~ CVD (4480 to 04600 - 75 58 4 - -

Mean 75 67 3 10.1 2024

Range 37.5-150 47-84 -6
B/A = Borrow Area 0+1060 = Chainage {(m)
ip = Intermediate Dam {1000.0m) = Elevation

CVD = (ross Valley Dam
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. TYPICAL DIVERSION DAM CROSS SECTION |
e FIGURE 4- 7
AT ABANDONED ROSE CREEK CHANNEL
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GOODALL CREEK INTERCEPTION

FIGURE. 4 -12
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ECTION FIGURE. 4 - 15
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5.0 CONSTRUCTION PERFORMANCE, REMEDIAL WORK AND RECOMMENDATIONS FOR

FURTHER WORK

561 Construction Performance

visual inspections were completed on a routine basis by Golder Associ-
ates' site personnel for the canal in particular. Additional inspec-
tions were made by Golder Associates’ perscnnel from Calgary and vVan-
couver, by Mr. Wim Weldman of Hydrocon Engineering Ltd., by representa-
tives of the yukon Territory Water Board, and the Federal Department of

the FEnvironment.

Instrumentation installed during constructien was also monitored on a
regular basis. This included thermistors on the canal dyke and piezo-
meters and settlement plates in the dams. Observations were also made
of other piezometers installed by Klohn Leonoff Consultants and by

Golder Associates.

%.1.1 Diversion Canal

Following the diversion of Rose Creek, Golder Associates made regular
inspections of canal performance. In particular, any cccurrences of
seepage and evidence of cracking or subsidence were ncted. A summary of
these observaticns 1s provided on Table 5-1. Detailed instrumentation
of the canal immediately after diversion was not possible because the

canal dyke was not compiete to its final elevation.

Mr., Wim Veldman of Hydrocon Engineering visited the site on July 17, 18,
1981 (after diversion) and prepared a report entitled "Hydraulic Review
of As-Bullt Conditions -~ Rose {reek Diversion™. Thisg report is
reproduced in Appendix VII. It is noted that the canal dyke was not

complete at the time of Mr. Veldman’s visit.
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Dr. J.I. Clark and Mr. H:G. Gilchrist of Golder Associates visited the
site on August 25, 26, 1981 to review the performance of the canal and
the ongoing construction. A follow up letter was prepared by Golder
Associates which reviewed the canal dyke performance in general and
pregsented documentation of both prior and subseguent crack movement
monitoring for the canal dyke. Based on these results and on knowledge
of zsite conditions, it was concluded that cracking of the dvke was

probably related to thaw settlement of the dyke foundation.

Mr. MchAlpine, representing the Yukon Territory Water Board and Mr.
Roxborough of the Department of Fisheries were present for the diversion
of Rose Cfeek on May 11, 1981. Subseguent site visits were made by Mr.
McaAlpine on May 28, Juhe 17, July 23, August 1 and August 13, Mr.
Roxborough visited the site at the end of May and again on October 26.
A number of deficiencies were noted during these site visits particu-

larly with respect to fish passage over the welrs.

On June 4, 1981 a post diversion site visit was also made by Mr. Milos
Stepanek of Hardy Associates (1978) Ltd. 1in connection with his res-
ponsibilities as a member of the Yukon Territory Water Board Technical
Review Committee, Mr. Stepanek inspected both the seepage occurring in
the south wall of the Rose Creek valley adijacent to the diversion canal

and other ongoing construction work on the dams.

in keeping with the program of field monitoring, two thermistors were
ingtalled in the diversion canal dvke in August at Sta. 24100 and at
Stas 2+900@‘ Obgervations for these thermistors are presented in
Appendix VIII, *ables VvIII~1 and VIII-2. At Sta. 24100, where the
thermistor is located on the right side of the dyke the maximum depth of
thaw recorded on October 26, 1981 was 6 m. As approximately 6 m of fill
was placed at this location this indicates that no thawing beneath the
stripped surface has taken place. At Sta. 2+900, where the thermistor
is located on the left side of the dvke and approximately 2 m of £ill
was placed, thawing extended to a depth of 3 to 4 m on October 26, 1981,
indicating that there has been some thawing beneath the stripped

surface.
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Observations for the pneumatic piezometer in Borehole No. 79-23 whose
location is documented on Table 3-2 are repeorted on Table VIII-5,

Appendix IIX.

A study of the seepages at the south abutment of the Intermediate Dam

was undertaken to assess their source. Chemical analyses of water
samples collected by Golder Associates were performed by Cyprus Anvil.
The results are tabulated on Table 5-2 and are particularly useful after
July 29 due to the change in canal chemistry which resulted from the

startup pumping.

5.1.2 Intermediate Dam

The Intermediate Dam was completed at the end of the project construc-
tion period and significant ponding cof water behind the dam was not
allowed until the beginning of December (1981}, As a conseguence there
was no period of post construction observation related to reservoir
filling. However, during construction, settlement plates were installed
in the vicinity of Rose (Creek at the base of the dam as the first 1lifts
of £fill were placed. Three settlement plates were installed and the
locations are as documented on Table 3-3 and as shown shown in plan on
Figuré 3-3. The record of data for the settlement plates is provided on
Table VIII~2 in Appendix VIII.

The settlements appear to be proportional to load with relatively little
post-loading evidence of consolidation. The largest settlement, 0.405 m
was observed 1n the 55 m wide area between the old Rose Creek bed and
the more southerly pDrainage Ditch. The second largest settlement, 0.261
m, was observed in the vicinity of the old creek bed. The smallest
settlement, 0.133 m was observed in the area south of the Drainage Ditch
in the bench area of the dam where the height of £fill is 74 percent

{approx. ) of that at the other locations.
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Water levels recorded in the settlement plate risers are shown on Table

VIII-8 on Appendix VIII.

Pneumatic plezometers were installed in the base of the dam in the silt
stratum beneath the core cutocff trench, The details of these
piezometers are tabulated on Table 3-3. The observations during

construction are shown on Tables VIII-6 and VIII-7 on Appendix ITI.

5.1.3 Cross vValley Dam

Four settlement plates were installed at regular intervals near the dam
centreline during placement of the first lifts of fill. The locations
of the settlement plates are documented on Table 3-3 and shown in plan
on Figure 3-3. The record of data for the settlement plates is provided

on Table VIII-17 of Appendix VIII.

The settlements appear to be proportional to load with relatively little
post~loading evidence of consolidation. The largest settiement, 0.51% m
was observed at Sta. 0+341 in the area where silt was encountered during
dam subexcavation. The second and third largest settlements, both
approximately 0.26 m, occurred at Sta. 0+205 and at Sta. 0+570 where
s8ilty lavers are known to exist. The lowest settlement, 0.109 m, was
observed at Sta. 0+454 in the vicinity of the old Rose Creek channel
where the subexcavation encountered sand and gravel but no evidence of a

silty layer at depth.

Before dam construction began some seepage was observed in the subexca-
vation area south of the Drainage Ditch. Most of this seepage origi-
nated at the western fringe of the dam subexcavation and a trench was
excavated along the downstream tce to capture this seepage (approx.

15.2 litres per sec, 200 i.g.pPsMa)e
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About 7.6 litres per sec.{100 i.g.p.m.) seepage was noted at the
intersection of the tve of the spillway and the downstream toe of the
Cross Valley Dam in early October. This seepage was flowing for the
nrost part from the west side of the toe drain and was believed to be
related to the disappearance of the North valley Wall Intercepter Ditch
flow about 100 m downstream of the Cross Vallev dam centreline.
Plezometric water levels confirmed that the water table was rising in
this area. Water samples taken from the North valley Wall Interceptor
Ditch, the pond upstream of the Cross Valley Dam, and the seepage at the
toe drain were chemically analyzed by Cyprus Anvil and the results are

as follows:

location ~ Pz Fe Cu M1 Mg Ca Na pH
Seep N.D. 0,02 0.02 N.D. 0.01 19 54 3 7.8
NVWID 0.01 0.83 0,01 N.D N.D» 16 68 4 7.3
CvD pond 0.05 (.03 0.0%7 N.D. 0©.36 25 80 22 7.5

Since sodium (Na) is considered diagnostic 1t was concluded that most of
this seepage was probably related to the North valley Wall Interceptor

Ditch.

A tabulation of the ocbserved pilezometric pressures for the pneumatic
pliezometers installed during construction is provided in Appendix VIII,
Table VIII=10 to VIII-15 inclusive. The locations of these plezometers
are documented on Table 3-3 and are shown in plan on Figure 3-3. Water
levels observed in the settlement plate risers are reported on Table

YIIT-16 in Appendix VIII.
The observations for the thermistors and the plezometer in borehole ¥No.

79-20 at the north abutment of the Crosgs valley Dam (for location, see

Figure 3-3) are presented in Appendix VIII, Tablesg VIII-3 and VIII-4.
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5.1.4 Other Instrumentation Records

Observations were obtained during the construction period for piezo-
meters installed by Klohn Leonoff Consultants for the mine tailings
abandonment pian and for piezcmeters installed by Golder Associates for
monitoring the existing dam. The locations of these installations are
tabulated on Table 3-4 and are shown in plan on Figure 3-3. The

cbgervations are shown on Tables VIII-18 to VII¥-32 of Appendix VIII.

5.2 Remedial Work

A number of items of remedial work were suggested by a variety of
obgarvers. Although several of these were undertaken at the end of
construction, the onset of winter precluded completion of the work and
therefore some 1982 work remains. None of this work is considered to be

in any way critical to the coperational safety of the facilities.

5.2+1 Canal Dyke Completion

Evdrocon Engineering, in their review of as built conditions {See
Appendix ITI), recommended that the canal dyke be raised above the
design elevation of the dyke in specific areas to ensure that as-built
canal would meet the design hydraulic capacity. In particular, it was
suggested that dyke raising be undertaken between Sta. 0+400 and 04950
and between Sta. 2+250 and 2+500. 4

The dvke was raised in the areas suggested during final completion in
October (1981). The dvke was staked to the grades indicated on Hydrocon
Engineering's Drawing No. 47-7.3 for the computed 500 year flood level.

The dvke surveved final grades are tabulated on Table 4-5.

5,2.2 Class IV Riprap Upgrading

Riprap was upgraded at the time that riprapping above the 10 yveavr flood
evaluation was completed. In the area on the left bank at about Sta.

0+120 the riprap was completely removed and replaced by material
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consistent with design gradation. The necessary volume was sorted from

the rock stockpiles at the Intermediate Dam.,
In the vicinity of Goodall Creek the rip rap on the right bank was

pulled to the top of the slope (this area was low) and spread over the

slope face. Coarser riprap was spread over this layer.

5.2.3 Welr Modifications

On Cctober 28, 1981, Mr. S. Roxborough of the Department of Fisheries
and Oceans reviewed the performance of the drop weirs in the canal

outfall with Mr. D. Goodall of Golder Associates.

Based on this verbal review a number of weirs were modified on October
29, 1981 by moving boulders laterally along the crest of the weir or by
dispersing the crest of the weir longitudinally along the canal axis.
The weirs so modified were Nos. 1, 2, 10, 12, 30, 3%, 33, 34, 35, 36,
40, 43, 44, 49, 51, 52, 53, 54, 57, 60, and 61. Furthermore, the height
of wair No. 61 was reduced by increasing the drop at weir No. 59 and
by constructing a half-height #eir at the theoretical location of weir

No. 62«

5.2.4 Channel Enlargement

The thermal liner on the canal backslope was trimmed to locally increase
the hydraulic capacity. This was achieved by cleaning the rip fap from
the slope face, trimming the thermal liner and then replacing th.e rip-
rap. It was necessary because the liner had been over built to provide
construction accegs with the result that the channel was narrower than

degign width.

This work was undertaken at two locations in October, 1981. The first

area treated was adjacent to the rock section at Sta. 0+480 where the
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construction ramp onto the thermal liner had not been preperly removed
prior to placement of riprap and diversion., (This area is photograph-
ically shown in Hydrocon Engineering's report, Appendix III, Photo.S).
A horizontal width of about 1 m was removed from the thermal liner,
This work resulted in a small decrease of the flow velocity in the pilot

channel.

The second location was at the eastern side of the reck gquarry. This
area had also been a ramp during pilacement of the thermal liner and
visual ingpection indicated that the canal wag locally narrow. As at
the other location, the Class IV rip rap was removed and about 2 m
maximum (at the most narrow point) was trimmed from the thermal liner.

The (Class IV riprap was then replaced.

5.2.5 Thermal Liner Grading

Frosion of the thermal liner by concentrated flows down the backslope is
undesirablie.  These flows originate from the collection of sheet flows
in a trough which has resulted from settlement of the thermal liger at
ity contact with the natural slope. The problem of concentrated flows
-gan be solved by grading the tep of the liner so tha£ sheat fléws will

pass dirvectly over it {perpendicular toc the canal centreline}.

Grading of the thermal liner was attempted in the vicinity of Sta. 24200
in Qctober, 1981i. Sand and gravel was trimmed from the thermal liner
face and deposited on top of the liner at the interface with the natural
ground. This work had to be abandoned because the face cf the thermal
liner was frozen, making the gathering of material with the backhoe
difficult. Purthermore, the material placed at the top of the liner was
chunky and would not form a continucus compact mass and therefore it
would not be effective in restricting flow along the top of the thermal
liner. This work sho&id.be undertaken when the face of the thermal

liner is thawed to a depth of at least 0.3 m.
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5.2.6 Control of Surface Flows Above Canal

As noted above, slope drainage flowing over the thermal liner tends to
cause erosion channels to form. While most of the drainage is natural,
some is concentrated by earthworks activity which has gone on above the
canal, some of which had nothing to do with the project. &any work which
can be done to direct these concentrated f£lows to armoured areas or
redistribute them t6 prevent erosion of the thermal liner would be
desirable. One such example of concentration caused significant erosion
of the thermal liner at Sta. 3+140 during spring breakup. This is
believed to have resulted in part from the collecticn of runoff in an
old exploration test pit just above the canal cut. The test pit filled
with water and the concentrated overflow eroded a channel down the face
of the thermal liner. To prevent this from occurring iﬁ future the test
pit was backfilled with its own waste excavation.

another area of significant thermal liner erosion was in the vicinity of
Sta. (0+750, just downstream of Goodall Creek {Sse Figure III1-33, Append-
ix I11). It appears that there is a Goodall Creek flocod channel in this
"area which carries flow during high runoff periods. This is thought to
be the main cause of thermal liner erosion in this area, Remedial work

involved excavating a channel from the troubliesome f£lood channel to the
main Goodall creek channel. It is now expected that any flow in the
flood channel will flow back into the main Goodall Creek channel and

that no further thermal liner erosion will occour.

A dyke was also constructed acrosgss the inlet of the temporary Cornish
Creek diversion channel which had been constructed by the Contractor in
December, 1980/January, 1981 {S8See Figures 2-2 and 4-5 and Figure III-2
of pppendix I1II). Cornish Creek was thus rerouted back intc its orig-
inal ¢hannel. This work had been recommended by Hydrocon Engineering in

thelir report which is presented in Appendix VII.
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5.2.7 Drainage of Borrow Area "IV

Water ponded in Borrow Area "I¥ over the summer of 1981. To improve
stability of the backslope of Borrow Area "I" and to promote drainage of

this area. A trench was excavated across the old haul road,

5.2.8 Berm Placement at Seepage Sta. 14320

Shortly after diversion, seepage was observed in the area between Sta.
14290 and 1+350 at the downslope toe of the dyke. This seepage was
noted in May, 1981 when the area at the downstream toe of the dyke was

being stripped to develop an extension of Borrow Area "I".

A sand and gravel filter berm approximately 8 m wide and 1 m thick was
placed along the toe of the dyke in this area to reduce the possibility
of piping. Periodic inspections should be made to assess the need for

additional filtering.

5.3 Recommendations for Additional Work

In addition to the instrumentation monitoring program, a number of items
require periodic inspection and review to assess the need for maiptegf
ance work. It is expected that thermal liner erosion along‘thé canal
will continue during spring runoffs but that the number cf new locétions
which appear each year wilil be few. It is recommended, therefore, that
these erosion gulleys should be filled with riprap although they are
already somewhat armoured by natural sorting. The most appropriate
method of control may vary from place to place and will become apparent

with careful observation.

The canal should regularly be inspected for evidence of erocsion or
damage to riprap by passage of ice chunks. Upgrading of rip rap may be
reguired from time to time. Sespages should also be ins@ected to
monitor the possible development of piping. HNew seepage occurrences

should be recorded. The occurrence of cracks and subsidence in the

canal dvke should also be noted.
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In the canal outfall the rock forming the weirs 1s expected to adiust
somewhat during the next several floods and it may be necessary toc do
some maintenance to ensure that fish passage and erosicn control are

maintained.

The performance of the Goodall and Cornish Creek interceptors should be
inspected in summer and winter to assess the success of this construc-

tion with respect to control of erosion and icing of the canal.

The seepage at the downstream toe of the Cross Valley Dam should be
monitored for guantity as well as point origin. 2Any evidence of the
developement of a surface of seepage on the the downstream face of the

dam must be reported promptly so that it may be assessed,

Erosion of the upstream face of both the Cross valley Dam and the
Intermediate Dam should be checked by placement of supplementary rip
rap. The performance of the decant/spillway system at each dam should
be inspected to check that the relative elevations of the decant and
spillway are as designed. In the event that these spillways carry major
flows, some post-flow maintenance work will need to be undertaken,
particularly in the ocutfall channel area of the Cross Valley Damnm

spillway.

The rate of pond rise and corresponding plezometric response at each dam
Jdlocation should prove to be invaluable in the assesgsment of the
performance of the dams., The plezometers should also be monitored
during pond filling to confirm that the plezometric levels are as

anticipated by the design.
Other possible maintenance items which can be identified by inspection

include the erosion of the North valley Wall Interceptor Ditch which car

'be treated with riprap, and the consequences of seepage from the
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ditch. Some remedial work may be necessary to ensure that seepage

damage does not ogcur and that the losses are not intolerable,

5:.3.1 Thermal Liner Grading

It is recommended that the canal thermal liner be graaea as discussed
above in early May, 1982. At that time the thaw should have penetrated
sufficiently to allow the gathering of sand and gravel material from the
thermal liner slope face. Furthermore the runoff patterns and need for

thermal grading will be apparent at that time.

5+3.2 Removal of pipeline

The pumping pipeline extending from the middle crossing of the abandoned
Rose Creek was buried in the canal dyke in the vicinity of Sta. 1+680
{See Figure 4-3}. This pipeline should be removed as scon as the

gquality of the backfill construction can be assured.

5,3.3 Provision of Dyke Overflow Structure

The provision of a canal dyke overflow structure to ensure that the dyke
is not overtopped at undesirable locations hag been recommended by
various observers., No such structure was provided during this
construction; however, it may be advisable to do so for long term
cperations. Its location should be at a location within about 200 m of

the west end of the Diversion Dam.

5.3.4 Completion of the Horth valley Wall Interceptor Ditch

At the request of the Yukon Territory Water Board the mine leg of the
North valley Wall Interceptor Ditch system has not been commissioned.
The mine leg may be put into service by excavating the plug at the inlet
to the ditch and by raising and armouring a small dyke acress the

natural channel Just below the inlet to the ditch (see Figure 2-2).
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5.3.5 Intermediate Dam Rock Stockpiles

Before construction of Stage I1 of the Intermediate Dam the rock
stockpliles now existing on the dam {(as shown on Figure III-45) will need
to be relocated. When that is done the foundation area benesath these
piles should be inspected to determine if additional stripping is

required.

5.3.6 Spilgotting Practice

It is recommended that a plan be established for spigotting practice
which is compatible with future construction needs. Should areas of
instability develope along the canal dyvke consideration should be given
to the spigotting of tailings in these areas to develop support for the
tope ol the slope.
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TABLE 5~1
CANAL OBSERVATIONS

MAY TO SEPTEMBER, 1981

Page 1 of 4

{For detall of canal dyke cracking, See Golder Associates January 29, 1982
report Inspection - Canal Dyke at Cyprus Anvil Mine)

Station

biversion Dam
0+020

0+435 and
0+460

0+560 to
0+580

6+700

0+940

G+970 *to -
14040

1+150 to
1+210

Remarks

Seepage after diversion in mid-
May peaked in late June, then
decreasing to very little in

T oo e
late September.

Small seepage lasting for month of
August and early September on right
hand side (R.H:.S.} of dyke waste~
pile. Cracking on top right hand
side. of dyke between 0+430 to 0+460.

Ponding on right hand side {R.H.S.)
cf dyke, drying up when last checked
September 16.

Seepage intc abandoned Rose (reek
Channel from toe of wasteplle
approximately between $+660 to
0+720.

Cracking L.H.S.

top of dyke between
0+920 to 0+86C. -

Tong ponding R.H.S. of dyke, drying
up when last checked September 16
{pond depth approx. 10 te 40 cm),
no visible seepage.

Bmall seepage (less than 8 1l.g.p.m)}
from natural ground into abandoned
Borrow Area "H" on L.H.S. of canal.
An intermittent small flow {less
than 5 i.g.p.m.) from Borrow Area
"B" ponding into canal over L:H:S.
rip rap at 1+205.

Seepage

June 9 - 15 1 per sec
June 23 - 23 1 per sec
July 9 - 19 1 per sec
Rug. 4 ~ 15 1 per s=ec
Sept. 16 - (approx.}
0.4 1 per sec

(peak 300 i.g.p.m.}

Aug. 4 - 0.8 1 per sec
(10 isgepamia)

4 1 per sec
(50 i.9.peMma)

Intermittent flow
into canal; less
than 0.4 1 per sec
{5 Legoepoms)



CANAL OBSERVATIONS (CONT'D) pPage 2 of 4

MAY TO SEPTEMBER, 1981

Station Remarks Seepage
14280 to Seepage R.H.S. of canal dyke into May 27 -~ 1.0 1 per sec
14380 abandoned Borrow Area "I". Place- June 4 - 0.8 1 per sec
ment of sand and gravel berm at June 23 - 1.1 1 per sec
toe of dyke to reduce seepage. July 19 - 1.5 1 per sec

Pond in Borrow Area "I" drained by {10 - 20 i.g.p.ms)
excavating a channel through an old

) B, | PR - | [ gt Pt SR gt o e I T - S
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on face of excavated borrow.

Some cracking on top of dyke at
Stations 14240, 1+330, 14450, 1+4620.

July - severe cracking and collapse
of =side haul access up to canal dyke
at Sta. 1+800C.

1+8290 to ponding on R.H. S. of dyke (pond depth
1+860 approx. 60 cm) no visible seepage.

Cracking L.H.S5. top of dyke at Bta.
14800, 1+860 to 1+920, 1+970 to
24050, 24100 to 2+4200. Cracking
R.H.S. top of dyke at 24040 to

2+120.
2+180 to Ponding R.H.S. of dyke (dond depth Approx. 0.4 1 per sec
2+230 approx. 50 cm}. Small flow (approx. {5 i.g.p.m.)

5 l.g.peme) over haul access and
down valley wall in early BAugust,
stopped in mid-August, then started
up again in mid~September.

2+250 to Ponding R.H:S5. of dyke. HNo visible
2+310 seepage.
2+400 gmall pond on R.H.8. of dyke, dried

up by late June 1981,

Some cracking L.H.S. and R.H.S. top
of dyke 2+360 to 2+520.



Station

2+500

2+670

2+900

CANAL OBSERVATIONS (CONT!'D) page 3 of 4

MAY TO SEPTEMBER, 1981

Remarks Seepage

location of Intermediate Dam South
Abutment from 2+440 to 24530

Significant seepage was first formally
noted at the Intermediate Dam south
abutment subexcavation on May 18, 1981,
subsegquent flow measurements were as
follows:

May 27 West Seep 26 1 per sec (340 i.g.p.m.)
Juns 9 West Seep 12 1 per sec (160 i.g.p.m.)
Bast Seep 6 1 per gsec {80 1.g.p.m.)
June 19 West seep 8 1 per sec {100 1.9.p.m.)
July 3 West Seep 11 1 per sec {150 1.g.p.Mm.)
East Seep 5 1 per sec {60 i.G.pem.)
July 9 West Seep 11 1 per sec {140 i.g.p.ma.)
East Seep 8 1 per sec {100 i.g.p.m.)

ID closure -~ August 6
Seepage from Rock Quarry into Into canal approx 2.3
canal. 1 per sec (30 i.g.p.m)

Crack on L.H.S. top of dyke
2+640 to 2+660.

Cracking on L.H.S5. and R.H.S. top
of dyke 2+760 to 2+820.

Location of Cross Valley Dam Scuth
Abutment from 24850 to 24920.

Seepage at south abutment subex- July - approx.

10 1 per

cavation flowing intc downstream sec (150 L1egepema)

toe area of Cross Valley Dam



CANAT, OBSERVATIONS (CONT'D) Page 4 of 4

MAY TO SEPTEMBER, 1981

Station Remarks Seepage
34000 Small flow (less than 0.15 1 per sec,

2 i.g.pem.) trickling down R.H.S. toe
0of dyke from weir 14 into ponding at
weir 16 (pond depth approx. 1¢ cm).
In mid-August a visible trickle (less
than 0.15 1 per sec, 2 i.g.p.m.) out
of ponding at weir 16 down the valley
walle

34270 Two small ponds on R.H.5. toe of dyke
at weir 33, dried up by mid-June, 1981



Chemical Analyses of

TABLE 5-2

Seepage at Intermediate Dam Scuth Abutment

Tocation Cation Conentration { ppm} pH
Pb Zn Fe Cu Mo Mg Ca ha
May 22, 1981
Int. Dam Seep D.08 0.1% 2.80 0.02 0.09 13.0 28 3
Canal 0.08 017 0,29 0.01 0.03 2.4 8 2
May 26, 1981
Int. Dam Seep 0.07 0,09 2.01 90.02 0-.11 13.1 26 1
Canal 0.09 0.:15 0.24 0.01 0.03 3.5 9 1
Quarry Seep 0965 016 0011 0.01 anz 3809 51 2
June 11, 1981
Int. Dam West .03 0.38 0.23 0.03 0.05 13 3z 1 Te2
Int. Dam East C.12 075 2.317 (0.04 0.28 22 38 1 7a3
Canal G.08 0.44 018 0.02 0.10 4 21 1 Tal
Quarry Seep 0.08 0.15 0.26 0.02 0.04 140 &0 2 Tad
July 21, 1981
Int. Dam Seep 0.06 0.30 0.10 0.03 0.02 18 38 r 746
CVDh Seep 8. Abut 0.08 0.18 009 ©0.02 0-01 27 63 1 7.4
Canal 0.05 0.17 0.2t 0.02 0.09 g 28 1 7.0
Quarry Seep 0,10 0.10 010 .02 0.03 &0 80 3 7.9
Pumping into Diversion Channel Started July, 29, 1981
July 29, 19814 (approx. 5 hrs. after pumping started)
Int. Dam Beep 0.06 0.41 0.04 0.02 (¢.03 13.0 37 & 7.6
Canal 0.03 0.51 0.12 0.93 1.33 7.19 34 28 7.7
August 3, 1981
Int. Dam Seep 0,05 (.02 0.05 0.01 .02 15.0. 42 19 77
Canal 0.07 0.16 0.22 0.02 1,08 7.85 32 28 75
August 7, 1981
Int. Dam {floor
Seep) D13 0.16 .16 0.02 0.04 14.9 5bG 23 7.5
Int. Dam {(wall
Seep) 0.07 0.08 0.08 0.01 <04 14.6 45 19 Te7
Canal 0:06 0-.09 0.10 Tr. 1.53 9.64 46 38 7.8






Golder Associates

CONSULTING GEOTECHNICAL AND MINING ENGINEERS

A REPORT TO

summarizing the

DOWN VALLEY TAILINGS
CONTAINMENT PROJECT
1980-81 CONSTRUCTION
Faro Yukon

Volume II of III

Distribution: 20 copies: Cyprus Anvil Mining Corporation
Faro, Yukon Territory
3 copies: Golder Associates
Calgary, Alberta

802-2038 _ February, 1982

GOLDER ASSOCIATES (WESTERN CANADA) LTD. # 7017 FARRELL ROAD S.E., CALGARY, ALBERTA, CANADA T2H 0T3 « TELEPHONE (403) 259-3413 » TELEX 03-822539

OFFICES IN CANADA = UNITED STATES « UNITED KINGDOM = AUSTRALIA



TABLE OF CONTENTS

wWWwwww

LETTER OF TRANSMITTAL

SUMMARY

INTRODUCTION

2.1 General

2.2 Tender Documents

2.3 Pre-Construction Design Modifications
2.4 Selection of Contractor

2.5 Contractor Alternative

2.6 Construction Administration

2.7 Report Note

CONSTRUCTION OVERVIEW

3.1

~N O s W

Site Administration Personnel

3.1.1 Cyprus Anvil Mining Corporation (Owner)
3.1.2 General Enterprises (Contractor)

3.1.3 Golder Associates (Engineer)

Site Staff Accommodation

3.2.1 Contractor staff

3.2+2 Engineer's staff

Contractor Equipment

Contractor Working Hours

_Construction Weather

Construction Schedule

Exploration During Construction

3.7.1 January/February 1981

3.7.2 August, 1981

Instrumentation

3.8.1 Pre-Construction Instrumentation
3.8.2 Construction Instrumentation

3.8.3 Instrumentation from Other Projects
3.8.4 Post Construction Instrumentation
Project Quantities Summary

0 Design Changes

Site visitors

Golder Associates

Page

NN N
11

PP
OB W ==

rTTTYITrEY
NN S =

wuutluwuww

W
[ |
WYY WwWwewowonuumw



TABLE OF CONTENTS (CONT'D)

Page
4,0 CONSTRUCTION DETAILS AND DISCUSSION 4-1
4,1 Canal 4-1
4.1.1 Survey control 4-4
4.1.2 Contractor Surveying 4-5
4.1.3 Clearing and Grubbing 4-7
4.1.4 Stripping 4-7
4.1.5 Common Excavation 4-8
4.1.6 Rock Excavation ‘ 4-10
4.1.7 Thermal Liner 4-14
4.1.8 Class I Dyke 4-15
4.1.9 Seepage Control Liner 4-17
4.1.10 Class I Filter Gravel 4-19
4.1.11 Class IV Riprap 4-20
4.1.12 Class V Riprap 4-23
4.1.13 Fish Gravel 4-24
4.1.14 Completed Canal 4-24
4.2 Diversion Dam 4-26
4.3 Cross VvValley Dam 4-28
4.3.,1 Survey Control 4-28
4.3.2 Drainage Ditch Excavation 4-28
4.3.3 Stockpiling of Upstream Blanket Till 4-29
4.3.4 Foundation Subexcavation 4-29
4.3.5 Dam Construction 4-30
4,3.6 Pumping from Drainage Ditch and Closure 4-32
4.3.7 Upstream Blanket Completion 4-33
4,3.8 Borrow Materials 4-36
4.3.9 Spillway Construction 4-37
4.3.10 Dam Compaction 4-37
4.3.11 Dam Completion 4-38
4.4 Intermediate Dam 4-38
4,4.1 Survey Control 4-39
4.,4.2 Drainage Ditch Excavation 4-39
4.4.3 Foundation Subexcavation 4-40
4.4.4 Dam Construction 4-41
4.,4.5 Construction Materials ' 4-43
4.4.6 Dam Compaction 4-44
4.,4.7 Spillway Construction 4-44
4.4.8 Dam Completion 4-45
4.5 North valley Wall Interceptor Ditch 4-45
4.5.1 Mine Leg 4-45
4.5.2 Borrow Area "F" Segment 4-46
4.5.3 North Abutment Cross Valley Dam 4-47
4.6 Access Road 4-47

Golder Associates



TABLE OF CONTENTS (CONT'D)

CONSTRUCTION PERFORMANCE, REMEDIAL WORK
AND RECOMMENDATIONS FOR FURTHER WORK
5.1 Construction Performance
511 Diversion Canal
5.1.2 Intermediate Dam
5.1.3 Cross valley Dam
5:1.4 Other Instrumentation Records
5.2 Remedial Work
5.2.1 Canal Dyke Completion
5.2.2 Class IV Rip Rap Upgrading
5.2.3 Welir Modifications
5.2.4 Channel Enlargement
5025 Thermal Liner Grading
5.2.6 Control of Surface Flows Above Canal
5.2.7 Drainage of Borrow Area "I"
5.2.8 Berm Placement at Seepage Sta. 1+320
5.3 Recommendation for Additional Work
3.1 Thermal Liner Grading
3.2 Removal of Pipeline
«3.3 Provision of Dyke Overflow Structure
3.4 Completion of the North valley Wall
Interceptor Ditch
5 Intermediate Dam Rock Stockpiles
.6 Spigotting Practice

Golder Associates

Page

O o 0
= W ONJAHDOO b W= ==



TABLE OF CONTENTS (CONT'D)

LIST OF FIGURES AND TABLES

Note: Figure No.s 2-2, 3-3, 4-1 to 4-6, 4-26 and 4-31 as shown in this
report are reductions of original drawings which are provided
with this report as follows:

Figure No.s 2-2, 3-4 Scale 1:2000
Figure No.s 4-1 to 4-6, 4-26, 4-31 Scale 1:500

CHAPTER 2
Table 2-1 - List of Construction Companies Interested in Down
Valley Tailings Project
Figure 2-1 - Location Plan
Figure 2-2 - Project Location Plan 1980-81 Construction

CHAPTER 3
Table 3-1 - Site Investigation 1981 Borehole Schedule
Table 3-2 - Pre-Construction Instrumentation Schedule
‘Table 3-3 - Dam Construction Instrumentation Schedule
Table 3-4 - Instrumentation From Other Projects Schedules
Table 3-5 - Post Construction Instrumentation Schedule
Table 3-6 - Tender and Final Project Quantities
Table 3-7 - Site visitors
Figure 3-1 - Daily Temperatures Cbserved at Site Office
Figure 3-2 - Construction Schedule
Figure 3-3 - Project Location Plan, Instrumentation and

Borehole Locations

Golder Associates



TABLE OF CONTENTS (CONT'D)

Table

Table
Table
Table
Table
Table
Table
Table
Table
Table

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure

s
I

I = O O ~NOoOYU b WN
- (=]

NS
I
8]

4-3

4-4

4-5

W =0

Corre
' Rase

LIST OF FIGURES AND TAEBLES

CHAPTER 4

lation between Canal 'Reference Line' and
line Chainages!

Common Excavation Test Results

Class
Class
Surve
Class
Class
Class
Class
Class

Plan
Sta.
Plan
Sta.
Plan
Sta.
Plan
Sta.
Plan
Sta.
Plan
Sta.
Typic
Rose
Typic

Gooda
Typic

I Thermal Liner and Canal Dyke
II Seepage Control Liner
ved Canal Invert and Dyke Grades
VI Dam Core

VII Upstream Shell

VIII Downstream Shell

IX Upstream Filter

X Downstream Filter

of Diversion Canal Reference Line

0+000 to Sta. 0+660 - 1980-81 Construction
of Diversion Canal Reference Line

0+660 to Sta. 1+350 = 1980-81 Construction
of Diversion Canal Reference Line

1+320 to Sta. 2+130

of Diversion Canal Reference Line

2+100 to Sta. 2+790

of Diversion Canal Reference Line

2+760 to Sta. 3+480

of Diversion Canal Reference Line

3+450 to Sta. 3+810

al Diversion Dam Cross Section at BAbandoned
Creek Channel

al Canal Cross Section Reference Line - Sta.
L1} " - Sta-
n " - Sta.
L1} n - Sta.
11 Creek Interception " - Sta.

al Canal Cross Section Reference Line - Sta.

Golder Associates

04240
0+300
0+390
0+660
0+711
0+750



TABLE OF CONTENTS (CONT'D)

LIST OF FIGURES AND TABLES

CHAPTER 4 (Cont'd)

Figure 4-14 - > = - Sta. 0+810
Figure 4-15 = i = - Sta. 1+230
Figure 4-16 - e " - Sta. 14350
Figure 4-17 - ! u - Sta. 14920
Figure 4-18 - Typical Canal Cross Section at Till Mounds
Figure 4-19 - " Reference Line - Sta. 2+460
Figure 4-20 - 2 " - Sta. 3+150
Figure 4-21 - Cornish Creek Intercepetion Reference Line - Sta. 3+262
Figure 4-22 - Typical Canal Cross Section Reference Line - Sta. 3+510
Figure 4-23 - Typical Diversion Canal Outfall Profile
Figure 4-24 - Class IV RipRap Gradations
Figure 4-25 - Class V RipRap Gradations
Figure 4-26 - Plan of Intermediate Dam - 1980-81 Construction
Figure 4-27 - Typical Intermediate Dam Cross Section A-A
Stage I Construction (Terrace Area)
Figure 4-28 - Typical Intermediate Dam Cross Section B-B
Stage I Construction (Terrace Area)
Figure 4-29 - Typical Intermediate Dam Cross Section C-C
Stage I Construction (Rose Creek Area)
Figure 4-30 - Intermediate Dam Centreline Profile
Stage I Construction
Figure 4-31 - Plan of Cross VvValley Dam 1980-81 Construction
Figure 4-32 - Typical Cross Valley Dam Cross Section D-D
Figure 4-33 - Typical Cross Valley Dam Cross Section E-E
Figure 4-34 - Typical Cross Valley Dam Cross Section F-F
Figure 4-35 - Typical Cross Valley Dam Cross Section G-G
Figure 4-36 - Cross Valley Dam Centreline Profile
Figure 4-37 - Typical Centreline Profile Through Spillway
Figure 4-38 - Typical Cross Section on Dam Centreline Through Spillway
and Decant Channel
Figure 4-39 - Typical Cross Section Through Spillway and Decant in 5

Percent Gradient Area
CHAPTER 5
Table 5-1 Canal Observations

Table 5-2 - Chemical Analyses of Seepage at Intermediate Dam
South Abutment

Golder Associates



TABLE OF CONTENTS (CONT'D)

Appendix
Appendix

Appendix
Appendix
Appendix
Appendix
Appendix

Appendix
Appendix

I

IT

LET
v

VI
VII

VIII
IX

LIST OF APPENDICES

Significant Differences Between the Final Design Report
and the Tender Documents

Proposals for Dewatering the Foundation Areas of the
Cross Valley and Intermediate Dams

Project Photographs

Records of Boreholes

List of Change Orders

List of Work Orders

Hydraulic Review of As-Built Conditions Rose Creek
Diversion

Instrumentation Readings

Contract Documents

Golder Associates



| APPENDIX|




APPENDIX I

Sept. 8/80

NO.

189

Attn: Mr, G. Whitley

Re:

Yukon Territory Water Board

Cyprus Anvil Down Valley Tailings Containment

Following is a reply by Golder Associates to the concerns raised by

Hardy Associates in their review of the above project. Several of these

concerns have been addressed by the tender documents which were tabled

at the public hearing on September 3, 1980 and which are referenced in

the following.

Significant differences between the final design report and the tender

documents are as follows:

The alignment of the canal has been shifted into the slope to ensure

the 50 year flood in cut criteria at more locations.

The canal dyke has been widened from 7.8 m to 11 m to allow future
raising of the canal dyke to increase the capacity of the canal or
of the tailings pond. The increased width will permit a raising of
about 4 m above the presently proposed construction elevation. (The
present dyke crest is 4 m above the canal invert.) See Tender

Drawing No. 7922025-7.

The canal waste pile will be constructed independent of the canal
dyke to allow placement of much of the canal dyke under summer con-

ditions. See Tender Drawing No. 7922025-7.
The width of the gravel lining or the seepage control lining has

been increased to 3.8 m on the walls of the canal to permit practi-

cal placement., See Tender Drawing No. 7922025-7.
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The rock erosion control lining of the outfall has been increased in
thickness and the material between the weirs is exclusively coarse
rock permitting easier placement and thus providing better long term

stability. See Tender Drawing No. 7922025-7.

The thickness of the downstream drain of the Cross Valley Dam has
been increased in thickness from 2 m to 4 m tc ensure that about

half of the drain will be placed in the dry.

A spoil retainer dyke is to be constructed downstream of the Cross

Valley Dam to retain waste materials resulting from dam foundation

preparations. See Tender Drawing No's 7922025-2 and 12.

An access road 1s to be constructed along the North valley wall for
tailings pipeline and general access. See Tender Drawing No's

7922025-2 and 12.

The first six items represent modifications which will improve the

stability of the canal or the Cross Valley Dam both in the near and in

the long term.

Following are specific replies to the concerns raised by Hardy Associ-

ates:

2.1

Geotechnical aspects

2.1.1 The secondary blanket of the Cross Valley Dam will be placed in

general under winter conditions but will be reworked and com-
pacted as much as possible in a thawed condition., See detailed
specifications Section 4.6.1.1 on P. G-34 (Last sentence).
Furthermore, remedial work on the upstream blanket can be under-
taken after the dam is in service by emptying the retention

pond.

2.1.2 The thickness of the toe drain has been increased as noted in

item (6). This in itself does not preclude freezing. However,

our experience with the existing dam suggests that seepage

Golder Associates
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2-1.3

2.1.4

through the free draining gravels and sands does not freeze to
such an extent as to prevent drainage. It appears that seepage
will find an exit in relatively coarse zones, The new facility
will involve a greater body of water which should retain more
heat and therefore result in warmer seepage flows than the
existing facility (this will become even more significant if

recirculation is achieved).

If pore pressures should build up they can be detected by piezo-
meters within the dam section or by the absence of seepage at the
dam toe. Remedial action for such a situation could be pumping
of monitor wells downstream of the dam or provision of a very

coarse drain at the dam toe.

At the junction of the upstream blanket and the core of the Cross
Valley Dam significant settlements due to permafrost are not
anticipated. Ice rich permafrost occurrences are expected only
in the wvicinity of the upstream toe of the dam. Therefore abrupt
differential settlements at the junction of the blanket and core
are not anticipated. Furthermore, the design of the dam is such
that appreciable cracking can be tolerated. First, the upstream
filter is intended to heal any cracks which may occur. Second,
the upstream shell is less permeable than the downstream shell in
that the upstream shell is intended to be constructed from
materials which do not strictly satisfy the core requirements and
the downstream shell will be constructed of sand and gravel

alluvium which is relatively permeable,

Should foundation subexcavation conditions indicate that ice rich
premafrost exists near the junction of the core and the blanket,
the thickness of the upstream blanket at the junctin will be

increased during construction.,
Dewatering of the core base will be attempted using a 3000

I.G.P.M. pump together with a practicl construction procedure to

minimize seepage into the trench for the core. The detailed
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24715

2'1.7

specifications for this work are presented in the tender docu-
ments on P. G-33 in Section 4.5.1. It is noted that this work
will be performed on an egquipment rental (hourly) basis to
maximize construction control and hence control the effectiveness
of dewatering by limiting the length and width of trench requir-
ing dewatering. Provided that very coarse materials are not
encountered in the excavation, the core trench will be dewatered

using the specified equipment.

In the unlikely event that dewatering cannot be achieved, the
core materials will be placed in water as has been done for other
dams of considerably larger scale and importance (eg. Arrow Dam:
Reference: 'An Earth Dam Built By Dumping Through Water' by H.0Q.
Golder and D.J. Bazett. Paper presented at the 9th Congress for

Large Dams, 1967.)

The cross-section used in the stability analysis assumed an up-
stream blanket thickness of 1 m and a downstream drain thickness
of 2 m. For construction these thickness are respectively 1.5 m
and 4 m and therefore provide more capacity than required.
Pertinent discussion with respect to seepage and freezing and

core cracking is also presented herein under 2.1.2 and 2.1.3.

Gradations for all materials are specified in Sections 3.3.2.1
and 4.3.3.1 of the tender documents. Piping of the dam core into
the downstream drain has been checked by applying the standard
piping criterion for the range of gradations specified. 1In gen-
eral, the materials are compatible although avoidance of segre-
gation is important locally as specified in the tender documents

(see; for example 3+10:1; 3:14+1,; 4.8.1,; 4.9:1; 4.11:1) .

The modification of the final design as stated under items (1)
and (3) above will tend to alleviate this concern. The
independence of the waste pile and the canal dyke means that
failure of the waste pile will not interfere with the canal

operation.

Golder Associates
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The potential for occurrence of seepage along thaw planes can
only be assessed at construction. Ice rich materials which could
be the source of such permeable thaw planes are to be removed as
stripping beneath the dyke (see Section 3.6.1, P. G-15 of the
detail specification). Furthermore, the canal excavation face
will be blanketed with cohesionless sand and gravel which will

G .
ner similar to the intended

Lo

tend to plug such planes in a ma
behaviour of the upstream filter of the Cross valley Dam. The
excavated face could be lined with the seepage control liner if
deemed necessary. (It is noted that the test excavation has held

about 1 m of water since June, 1980).

The tender documents include provisions for installation of
instrumentation in Sections 3.2.7 (P. G-10) and 4.2.5 (P.
G-29). The location of the instrumentation will be determined at
the time of construction so that it may be located in the most
critical area., Some instrumentation will be installed following
the completion of construction using Cyprus Anvil Drilling

equipment or other drilling equipment.

Thermistors will be installed at selected locations along the
canal similar to the monitoring provided at the test excavation.,
A survey control line has been established upslope of the canal
to flag downslope movements. EDM survey techniques will be used
for preconstruction and as constructed surveys as well as

movement monitoring.

Monitoring of the Cross Valley Dam will consist of piezometers
and settlement points located at critical areas., Piezometers
will be installed in the downstream drain and in the foundation
beneath the drain. The seepage gquantity at the dam toe will be
inspected on a regqular basis. The settlement points will be
surveyed as necessary to monitor vertical and horizontal
movements.

In general instrumentation will be installed as deemed necessary

by the design engineer at the time of construction. In the past,
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2.2
2.241

Cyprus Anvil has acknowledged the necessity to install instru-
mentation to confirm design assumptions and to regularly inspect
the constructed structures. Groundwater chemistry has been
extensively monitored by Cyprus Anvil and has proven to be ex;
tremely useful in tracing seepage paths, The installation of
chemical monitor wells downstream of the Cross Valley Dam will
augment the geotechnical monitoring program as well as provided

for the control of seepage pressures if necessary.

Hydrological Aspects

The function of the spillways is only to pass flows which cannot
be passed by the diversion canal. Originally, it was intended to
select the diversion dam crest elevation such that flows which
could not safely be handled by the diversion canal (as determined
by the continuous operation of the canal) would be passed through
the tailings pond. It is considered that the 1 in 50 year design
capacity (assuming a 1 m freeboard for the canal dyke) of the
diversion canal together with the 1 in 50 year design of the
spillways would be adequate during the operating life of the mine
when modifications to the canal could be made as necessary. The
capacity of the diversion canal could be actually as high as the
1 in 500 year flood if such a flood were short lived. The design
capacity of the diversion canal may also be increased by raising
the canal dyke crest elevation at abandonment or sooner if

considered necessary (see item (2) above).

It is noted that 'Dam's Crest' in this context actually refers to
the spillway crest., The spillway is designed to pass the 1 in 50

year flood without the main dam being overtopped.

An as-constructed survey will be conducted at the completion of
the canal construction. Monitoring of the geometrical changes of

the canal can be performed as warranted,

The diversion dam will be constructed at a section of the exist-
ing diversion where the excavated channel bottom is sloped at a
grade of 2 percent., This means that the base of the diversion

Golder Associates
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dam will be about 3.6 m lower than necessary if grades were
consistent upstream and downstream of the diversion dam. The

volume storage of this 'sediment trap' is about 5000 cu.m.

Observation of the tributary streams will dictate need for
sediment traps on such tributaries. We expect small streams to
locally erode the gravel lining of the canal and repair will be
regquired at such locations (cleaning and backfill with rock
riprap). The major stream at Sta. O0+600 is incised in rock and
only minor amounts of sediment are anticipated. The other major
stream at Sta. 3+200 may require a sediment trap although the
high velocity of the flow in the canal outfall should preclude

significant sedimentation.

The canal outfall is designated to dissipate gravitational energy
throughout its length and step by step. It is not a chute-
stilling pond design. However, riprapping of the channel bottom
beyond the limit of riprapping presently intended (about 6 m

beyond the final weir) is being considered.

Environmental aspects

'

Golder Associates terms of reference did not include formulation
of an abandonment or rehabilitation plan nor the chemical impact
of the tailings project on the environment. At this stage the
following comments are considered appropriate with respect to

abandonment:

1. The critical stability period for the canal will occur within

the first 5 years of operation.

2. The long term performance of the canal is best assessed by

observation.

3. At abandonment, some enhancement of the rock riprapping could

be undertaken.
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4., At abandonment or earlier the canal dyke could be raised by

up to 4 m to provide additional flow capacity.

5. The canal has deliberately been constructed in cut to enhance

its stability.

6. Some portions of the canal are cut in rock and are very

stable in the long term.

Fisheries has raised the issue of 47 drop weirs in succession
possibly being too demanding of the fish, The horizontal pool
portions adjacent to each drop weir are stilling basins in which
the mean velocity is comparable to the main channel velocity.

This statement will be checked by hydrocon engineering,

In conclusion, it is hoped that the above will assist you in your
assessment of the down valley project. If the information
offered is inadequate to yourselves or to your consultants,
please advise us further. The hydraulic and hydrologic aspects
herein have been based on discussicns with Mr. Wim Veldman of
Hydrocon Engineering (presently in Alaska) and his more direct

input may be submitted if required.

Regards

D.C. Goodall
Golder Associates

Calgary, Alberta
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APPENDIX II

October 8, 1980
File No. 802-2038

Mr, G. Whitley
Yukon Territory Water Board
Whitehorse, Yukon Territory

Dear Sir:

Re: Cyprus Anvil Down Valley Tailings Containment

Further to our discussions of October 2, 1980 we hereby submit our pro-
posal for dewatering the foundation areas of the Cross Valley and Inter-
mediate Dams. Briefly, the method involves the excavation of a channel
adjacent to the existing creek bed. The channel would be excavated at a
grade flatter than the existing Rose Creek bed and, if this channel is
initiated from a point downstream of the Cross Valley Dam, the net ef-
fect is to lower the drainage invert at the Cross valley Dam and Inter-

mediate Dam.

The proposed scheme has several advanatges both from a construction and
from an end product quality point of view. The removal of surface water
and the lowering of the groundwater table in the Cross Valley Dam area
will greatly improve the possibilities for foundation preparation in the
dry. Removal of permafrost would be possible completely in the dry.

The proposed method would also permit preparation of the Cross valley
Dam foundation area during the winter season. It would also virtually
eliminate the need for clarification of pumping water from the excava-

tion area and hence the need for the Spoil Retainer Dyke.

The location of the proposed channel is shown on Figure 1. The channel
would be excavated adjacent to the existing Rose Creek bed such that
interference with the creek would be minimized. The outlet for the
proposed channel would be located at point 0 downstream of the ori-

ginally proposed Spoil Retainer Dyke location, The inlet would be

located about 100 m upstream of the Intermediate Dam.

Golder Associates



The profile of the existing Rose Creek bed and of the proposed ditch
invert is shown on Figure 2., The cross-section of the proposed channel,
which is adeguate to carry winter flows at a 0.2 percent grade, is shown
on Figure 3. Clearly the proposed construction would lower the creek
invert in the Cross Valley Dam area by about 4 m which is approximately

the maximum depth of foundation subexcavation required.

To be most effective this work should be performed as soon as possible
so that it may be completed prior to complete freeze-up. Creek
crossings would be required at points A, C and D shown on the Figures.
Excavation would progress from point 0 and when point B was reached the
creek would be routed through the overflow channel (see Figure 1) by
deepening it by about 1 m and/or dyking at point C; this would reduce
construction interference with the creek between points B and C and the
drainage channel would ultimately be used as the downstream seepage

collector for the Cross Valley Dame.

Auxiliary drainage ditches are also anticipated in the vicinity of the
Cross Valley Dam foundation area to accelerate the surface drainage and

the lowering of the water table,

With the above works in place, foundation subexcavation of the Cross
Valley Dam and the Intermediate Dam would be undertaken during the
winter months and thus reduce the critical nature of this work with

respect to the completion of the Down Valley Project on schedule.

We would appreciate your prompt consideration of this matter.

Yours very truly,

GOLDER ASSOCIATES

Decoe Leroelall

D.C. Goodall, P.Eng.

DCG/kk

Encl.

cc: N.G. Cornish, Superintendent Environmental Control
Cyprus Anvil Mining Corporation

Golder Associates
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Roviawaﬂg.bgf# Date _OCT.1980 _

Orawn _q?_‘_

Project No. 802-2038

CROSS-SECTION OF PROPOSED

Backhoe excavation
(Depth Varies) Eha™ 1-0

2m————e-

1:5

Note: At some locations spoil could
be placed only on one side
of the excavation

Scale 1:50

DAM FOUNDATION Figure 3
CONSTRUCTION DRAINAGE DITCH
Spoil Original ground surface Spoil
if possible
//-——'———"— _——  — —— — _——— _—
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APPENDIX III 802-2038

PROJECT PHOTOGRAPHS

Figure
Overall Site Photographs II1-1
Canal
Cornish Creek Diversion III-2
Common Excavation III-3 to 10
Rock Excavation/Rock Trench III-11 to 18
Canal Dyke Placement (Class I) III-19 to 20
Filter Gravel Placement III-21
Class IV Rip Rap - 0.19 Percent Grade ITI-22 to 23
- Outfall II1-24
Class V - Outfall III-25 to 26
Fish Gravel III-27
Diversion Dam III-28 to 31
Creek Interceptions ITI-32
Thermal Liner Erosion III-33
Intermediate Dam
Subexcavation ITI-34
Initial Construction IIT-35 to 38
South Abutment (and Drains) II1I-39 to 41
Closure II1-42
Final Construction III-43 to 44
Completed Dam IITI-45
Cross Valley Dam
Subexcavation ITI-46
Initial Construction I11-47
Settlement Plate I1I-48
Construction: ITI-49 to 53
Upstream Blanket
Closure
Spillway/Decant
Completed Dam III-54 to 55
North Valley Wall Interceptor Ditch (N.V.W.I.D.)
Mine Leg III-56
Borrow Area "F" ITI-57 to 58
North Abutment C.V.D. II1-59
Access Road I1I-60
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OVERALL SITE PHOTOGRAPHS Figure III-1

Existing

Pond \—-

Site Offices

B.A.“B”
Int: Dam

\_‘__-.-

C.V..D

lCornish Creek
Bypass

Cornish Creek

B.P."A"
(where water
ponding to
right of
offices)

!

New Diversion
Canal

Borrow area
"C" (North of
Drainage Ditch)

Drainage Ditch

VIEW EAST

Cross Valley
Dam (CVD)

Borrow area "C"

Drainage Ditch

\‘\\\Diversion Canal

VIEW N.W. (note beginning of drop weirs)
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CORNISH CREEK DIVERSION Figure

ITT~2

Zerial view of Cornish Creek diversion undertaken by the Contractor in
December and January 1980/81 to maintain a dry canal excavation. Note
escape of stream from intended channel (lower right half). Water ended
up entering the canal at station 3+480. In October 1981 a dyke was
constructed across this diversion to route the flow through its original
channel.
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COMMON EXCAVATION Figure

Clearing, stripping and initial common excavation was usually performed

using dozers.
excavation tend
(view S.E, , st

The major problem with this methed is that waste common
s to be deposited over the stripped dyke foundation area
ation 1+900)

Common excavation using motor scrapers, pushcats and ripper cats.

(station 34000,

view N.W.)

LITI=3
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COMMON EXCAVATION Figure 111-2

Motor scraper in process of common excavation. Note ripped up
frozen ground in foreground.

Northwest view of nearly complete excavation from station 2+800
(outfall area). Note "hinge" on backslope and wet frozen windrows
at sides of bottom.
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COMMON EXCAVATION Figure z111-s

Seepage icin
difficulties
shows seepag
station 2+70

g in excavaticns caused winter construction
(progress and control). This westerly view

e from rock bluff (quarry site) at about

0

Seepage from the backslope of the excavation at staticn 2+900
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COMMON EXCAVATION Figure 1:: ¢

View S.W. showing Cornish Creek path across canal with excavation in progress
on both sides. Icing of this channel caused the creek to Jjump its channel
and f£ill the excavation downstream of this area with water and ice.

View S.E. from station 3+500,excavation filled with ice and water from Cornish
Creek during December/January 1980/8l. (Cornish Creek located at sharp left
bend in upper half of photo)
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COMMON EXCAVATION

Figure .;;_ -

resulted in

of station 0+100, (view S.W.

Irregular bedrock and winter temperatures

till being considered as

bedrock, photo indicates actual bedrock
surface vicinity 2+500. Till above rock
was subsequently removed.
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COMMON EXCAVATION Figure 111 5

View east of "bedrock surface" exposed by Common Excavation (station 2+300)

View southeast of irregular "bedrock surface" exposed by Common Excavation.
The irregularity of the surface resulted in frozen till being considered
as bedrock. (station 2+300)
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COMMON EXCAVATION Figure 111-9

Cleaning of bedrock surface vicinity station 2+300. Mound on which group
of people are standing was maintained to be rock.

-1

Subsequent drilling and blasting of above "rock
hard frozen till (with some boulders).

revealed that it was very
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COMMON EXCAVATION Figure 111-10

View S.E. showing Common Excavation underway in unfrozen ground in vicinity
of station 1+400. Such material was used where possible as seepage control
liner.

Some large boulders were encountered during excavation. Photo shows boulders
in 1+400 area which were particularly troublesome when material used for seespage
control liner.
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ROCK EXCAVATION Figure

IET=11

Drilling in the backslope
near station 0+700.
Compressor and drill are
sitting on bedrock
surface exposed by

Common Excavation.

[

to the first bench level (approx.
in the vicinity of station 0+600.

View west of the backwall after blasting

a 6m cut)
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ROCK EXCAVATION Figure

TI-12

Highly weathered bedrock in wall of rock trench near station 0+360 (typical
of 0+360 to 0+400 area). Seepage control liner was placed across the bottom

of the canal excavation in this area.

Fractured rock on wall of rock trench near station 2+460. Note secondary

calcite and possibly gypsum. Seepage control liher was placed across
bottom of the canal excavation in this area.

the

Clle
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ROCK EXCAVATION Figure 111-13

pateF'eb /82

Reviewed _

prawn G . B .

Praject No. 80 2— ZUiU

Shear zone in wall of
rock trench near station
2+475 (seepage liner was
placed across the bottom
of the canal excavation
in this area).

Shear zone in wall of rock trench near
station 2+475,
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ROCK EXCAVATION Figure

LET=14

Ice in rock joint exposed by rock trench station 2+500

Ice in rock joint station 2+500
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RCCK EXCAVATICN Figure II1=15

Rock cavities in base of rock trench near station 0+750 resulting from
melting of ice. Pick and stake indicate example cavities. Rock trench
was deepened locally to combat condition.

AC e

Irregular bedrock in rock trench near station 2+220 (view S.W.)
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ROCK TRENCH Figure

III-16

Cleaning of rock trench in wvicinity of station 0+300. Note
small piles of loose rock to left of trench gathered by

small backhoe.

Hand shovel cleaning of the trench was also used when necessary.
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ROCK TRENCH Figure

IETI-17

Cleaning of the Rock Trench between station 2+460 and 2+490 (rock trench
extended across bottom of canal due to poor quality rock) View S.W.

SiuBie

view

of above.

Note rock irregularity.
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SEEPAGE LINER PLACEMENT - ROCK TRENCH Figure 111-18

View S.E. from station 2+450 area. End dozing was required due to
irregularity of trench and the need to maintain the integrity of the
trench rock.

View S.W. at station 1+770 area. Note curving of rock trench to chase
subcrop into backslope.
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CANAL DYKE PLACEMENT (CLASS I) Figure 11r-19

........ Dute Feb/82

802-2038 orown G.B. Reviewed

Mo.

Project

Golder

Associates

View east from station 2+700. Note
initial stages of class I dyke place-
ment (March 1981). Material was
borrowed from sand and gravel terraces
situated on the north side of the
valley bottom (the borrow areas are
not shown on these photos; the Inter-
mediate Dam subexcavation shows at
left)




CANAL DYKE PLACEMENT Figure 111-20

Data Feb/82

Roviewed

802-2038 prown G- B.

No.

Project

Winter compaction of Class I sand and gravel dvke. Material compacted
using 8 to 12 passes per 0.15 m 1lift. Material typically had moisture
content of 4 percent. (view east from station 2+600).

Placement of seepage control liner adjacent to Class I dyke. Canal
excavation at left. (station 1+900 approx.)
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FILTER GRAVEL PLACEMENT Figure 111-21

Backhoe placement of 0.3 m thickness of filter gravel (class I) being
placed over seepage liner. View.S.W. from station 0-+400.

Dozer placement of filter gravel in outfall area. Appreciable
accumulations of snow were removed prior to placement
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CLASS IV RIPRAP - 0.19 PERCENT GRADE Figure 111-22

Placement of class IV riprap over filter gravel on right bank. Note
stakes for thickness control. View S.W. from station 2+000.

Class IV placement atop bedrock to provide erosion protection to the top
of the hydraulic section.
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Project

View S.E. showing riprap placed over thermal liner on backslope (None had
been placed on bottom). (station 1+950).

View S.W. from 1+950 showing all class IV riprap in place and pilot
channel before diversieon.
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CLASS IV RIPRAP - OUTFALL Figure r1r1-24
View N.W. of class IV riprap (filter rock) on walls near outlet of
canal to Rose Creek.
Beginning placement of class V riprap over class IV filter rock. View

S.W. at station 3+4+000.

Golder Associates




pure FEl/B2

g802-2 0_?:\ 8 oun _9‘-_1_3_: Reviewed

No.

Project

CLASS V - OUTFALL Figure 111-25

View S.W. from station 2+850. Placement of class V on backslope.

View W from 3+300. Class V rock being placed on bottom (forming weirs) .
Note also 0.19 percent class IV section in upper third of photograph.
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Figure

- OUTFALL

CLASS V

from 34300 (approx) showing completed rock weirs.

View N.W.

View S.E. from 3+300 showing placement of fish gravel in progress.
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FISH GRAVEL Figure I1I-27

Looking downstream (W) from station 2+850. ©Note “fish'" gravel
placed over erosion control rock.

As above after diversion. Fish gravel appears to have successfully
plugged voids in erosion control rock.
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DIVERSION DAM Figure 111-28

Drawn (G R, Reviewed _ Dals AFeb_/S_Z_

38

2

Project No. §() 2 —

Initial stages of construction. O0ld diversion channel in foreground,
existing dam at right. Seepage liner ({(dark silty material) was placed
in bottom of old Rose Creek channel and adjacent to rib between bypass
ditch and old channel (view N.W.)

Similar to above. Bypass ditch is between equipment and existing dam on
right. Cofferdam in foreground to keep canal area dry.
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DIVERSION DAM Figure 1rzr-29

View N.W. just prior to diversion. Truck sitting on rib blanketed with
seepage control liner (till) between old Rose Creek channel (at entrance
to new canal) and bypass ditch at right. Truck situated at approximate
location of temporary diversion dam.

View east of bypass ditch with temporary diversion dam under construction.
Rock was dozed into channel initially and followed by sand and gravel to
reduce seepage.

Golder Associates
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DIVERSION DAM Figure 11:1-30

View west from top of temporarydiversion dam showing final Diversion Dam
construction. Diversion Dam core (till) is being placed acreoss bypass ditch
tying into seepage liner along rib (left) and keying into existing dam on
right. Area between temporary dam and Diversion Dam was filled with sand
and gravel (see below).

View southwest similar to above,core of Diversion Dam is being raised.

Golder Associates



/82 .

_. Date Feb

Praject No. 802-2038 Orawn G,B. Reviewed _

DIVERSION DAM Figure 1r1-3:

View S.E. of completed Diversion Dam. Existing Dam on left.
Seepage emerging in bypass ditch (foreground) initially
increased to about 300 i.g.p.m. and later decreased to less
than 10 i.g.p.m. by August 1981.

Golder Associates
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CREEK INTERCEPTIONS Figure 111-32

View of backslope at Goodall Creek (station 0+711). Rock in backslope on
both bench levels was blasted to fracture down to the elevation of the
pilot channel. Note also riprap in creek vicinity.

View of backslope at Cornish Creek (3+180). Flow passes through erosion
control rock rather than over surface. BAlso noterock apron at creek mouth.

Golder Associates
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THERMAL LINER EROSION Figure TII=33

Washout in vicinity of station 0+750 due to natural overflow channel at
Goodall Creek. A trench was dug in October 1981 from this overflow channel
to the main Goocdall Creek channel to prevent similar future occurrences.

Backslope erosion in vicinity of station 24000. Note riprapping of thermal
liner at top and downslope. Seepage was emerging at slope mid-height and
slope riprap was intended to prevent erosion from such seepage. It was also
iatended that surface water flow along the tip of the thermal liner and down-
slope where the slope was riprapped. The latter objective was not achieved.

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION

Figure

III-34

Subexcavation of south abutment (view west, March 1981).

View east of drainage ditch in Intermediate Dam area.
collapse of ice when drainage ditch became operational enabling
subexcavation to be conducted in dry.

Note

Golder Associates




INTERMEDIATE DAM CONSTRUCTION Figure 111-35

Project No. @N2—2()38 DOrawn G R Reviewed D“",Eeb/_BZ___

View N.N.E. showing backfilling of cutoff trench. Note silt stratum
into which the trench is keyed.

View S.W. showing cutoff trench adjacent to terrace. Trench was
excavated to water lewvel before backfilling with till.

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION Figure II11-36

View north showing initial stages of filling. Note the curving of the
cutoff trench from the 1981 centreline to the upstream face of the dam(yet to

be excavated completely) and the evidence of the silty stratum into which
the trench is cut.

View similar to above showing completion of cutoff trench north of the

drainage ditch to the terrace and the commencement of filling in the
downstream berm area.

Golder Associates
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Praject No. 802

INTERMEDIATE DAM CONSTRUCTION

Figure 111-37

View north showing construction sequence. Note

the filling of the area

between the drainage ditch and the terrace. Placement of the upstream

till facing is in progress.

Subsequent view to above. Note that upstream till facing has been shifted
to a central position. The area between the drainage ditch and the terrace
has been brought to Elev, 1064 approx. Note also pump and pipeline setup in

preparation for closure of the drainage ditch.
at this stage south of the drainage ditch.

No filling had been undertaken

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION Figure 1r1_3g

View S.W. in vicinity of station 0+400 showing coarse zone in
upstream excavated face of Intermediate Dam.

Closeup of the above, Such pockets were subexcavated and covered
with a sand filter (material adjacent to these coarse zones) before
placing upstream till facing.

Golder Associates



Figure 11139

INTERMEDIATE DAM COMSTRUCTION

View south showing seepaqge from south abutment area to Drainage
Ditch { in foreground). Note thermal liner.

Closeup of thermal liner between two seepage channels above.
Although most seepage flowed from the base area, some flowed
area.

from thermal liner particularly after filling in this
(bedrock underlies the thermal liner in this area).

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION Figure TIT-40

View south showing the subexcavated dam foundation south of the drainage
ditch. Note the cofferdam across the drainage ditch (at left) in preparation
for closure. Note also thermal liner at south abutment and core cutoff trench
south of drainage ditch (lower right corner).

View S.S.W. showing preparation of base south of drainage ditch downstream
of centreline. Backhoe excavation east drain. Note removal of thermal
liner to key in core.

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION Figure 1rr-41

View S.5.W. showing installation of west drain at south abutment area.
Note crushed rock filter and placement of cobble drain. East drain is
already in place ready to be joined up with west drain.

Cobble drain was covered with naturally occurring coarse gravel

Golder Associates
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Project No.

INTERMEDIATE DAM CONSTRUCTION Figure rrr-42

View south showing closure of the dam at the drainage ditch
upstream of centreline.

View N.N.E. showing completion of core closure and the beginning
of zoning in area south of former drainage ditch.

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION Figure 1rr-43

View south as area south of former drainage is raised. Note undermining
of thermal liner at south abutment and bedrock exposed at base of thermal
liner.

Closeup of south abutment at base of thermal liner shown in perspective
above. In general bedrock was encountered downstream of the 1981 centreline.

Golder Associates
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INTERMEDIATE DAM CONSTRUCTION Figure

ITII-44

View north showing nearly completed dam with spillway dyke and
apron construction in progress.

Golder Associates
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INTERMEDIATE DAM Figure 1rr-s45

View north showing completed Intermediate Dam, Note spillway in left
foreground.

View S.S5.W. showing completed Intermediate Dam. Note pump and pipeline. Rock
stockpiles on berm area will require removal before future construction.

Golder Associates
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CROSS VALLEY DAM CONSTRUCTION Figure 111-46

Subexcavation of Cross Valley Dam, January 1981, Note location of upstream
blanket and waste piles. Note also ponding of water near solitary tree, upper
part of photograph (area of permafrost, station 0+360)

Golder Associates
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CROSS VALLEY DAM CONSTRUCTION

Figure ;. .,

View north showing first stages of dam filling. As for the Intermediate Dam
the area to the Drainage Ditch was filled first. Note advancement of core

trench and pad construction on the wvicinity of the backhoe.

Also note Borrow

Area "C" in upstream blanket area before excavation (south of solitary tree

middle right).

View south of core cutoff trench. Trench was constructed in segments allowing

better dewatering control.

Golder Associates
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Project No.

CROSS VALLEY DAM Figure trr-4s

Typical settlement plate
installation. Note 2.5 cm
pipe riser welded to 0.6 m
by 0.6 m plate at bottom,

A 7.5 cm plastic ABS pipe
surrounds the 2.5 cm pipe
to prevent friction.
Installation was slotted
near bottom (burlap covered
interval) for measuring

water pressures.

Golder Associates
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CROSS VALLEY DAM CONSTRUCTION Figure 111-49

View northeast showing upstream blanket construction to 45m offset. Note
surface runoff and seepage south of Drainage Ditch.

View north showing dam construction north of Drainage Ditch. Note zoning
and blanket to 45m offset at upstream toe area. Note also excavation Borrow
Area "C" in upstream blanket area. Dam zoning also evident. Work on south
side of Drainage Ditch just starting.

Golder Associates
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Project No. 802-2038 o0rawn

CROSS VALLEY DAM CONSTRUCTION Figure III-30

View S.W. showing upstream blanket construction to 907w offset and initial
dam construction south of Drainage Ditch.

View south showing upstream blanket construction from 45 m offset to 90 m
offset in Borrow Area "C" vicinity. Note 20 cm pipeline across upstream
blanket at south abutment in preparation for closure at Drainage Ditch

(just beyond ramp).

Golder Associates
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Project No. 8()2

CROSS VALLEY DAM CONSTRUCT ION Figure 1r1-s1

View north showing closure complete, upstream blanket complete from south
abument to ramp. Note 41 cm pipeline in place across dam (buried in ramp
and damp, exits left centre). Note excavation of blanket cutoff trench
north of ramp; also dozer excavation of ridge in blanket area near north
abutment.

Upstream blanket trench cutoff station 0+270 (approx.). Trench is being
simultaneously excavated into natural ground and backfilled. Note trench
turns out te 90 m limit at station 0+210.

Golder Associates
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Project No.

CROSS VALLEY DAM CONSTRUCTION

Figure rII-s2

View west from Intermediate Dam showing: Drainage Ditch in foreground,
cofferdam across Drainage Ditch at upstream limit of upstream blanket,
and the placement of upstream blanket up the face of the CVD south

abutment.

Golder Associates
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CROSS VALLEY DAM CONSTRUCTION Figure

II1I-53

View S.W. showing initial spillway construction. North Valley Wall
Interceptor Ditch in foreground. Rock apron under construction.

View similar to above showing decant and spillway under construction.

Golder Associates
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CROSS VALLEY DAM Figure 1r1-54

View S.8.W. showing completed dam with spillway in foreground

View W.S.W. showing completed spillway with North Valley Wall Interceptor
Ditch in foreground.

Golder Associates
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CROSS VALLEY DAM Figure 111-55

View N.N.E. showing downstream side of completed dam. Note toe drain,
pipeline and toe access road.

View north showing upstream face of completed dam. Note supplementary riprap.

Golder Associates
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NORTH VALLEY WALL INTERCEPTOR DITCH

Figure 111-56

View northeast showing mine
leg segment of ditch. Rock
excavation in base of channel
was completed sugseguent to
photograph. Inlet to this
segment has not been excava-
ted as of time of writing

(February 1982).

Golder Associates




NORTH VALLEY WALL INTERCEPTOR DITCH - BORROW AREA "FY Figure ITE-57
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' Project No.

Looking west from old valley wall road,note beginning of dyke at valley wall
creek. Dyke constructed from local till materials. Borrow Area "F" in this
area was initially exploited into schisty bedrocck. Therefore the base of the

channel and dyke was blanketed with till to reduce seepage.

Looking east along dyke to inlet shown above

Golder Associates
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NORTH VALLEY WALL INTERCEPTOR DITCH - BORROW AREA "F" Figure

f11-58

Looking northwest near outlet of this ditch segment. Water
from snow melt or from natural seeps in this area

Closeup of outlet shown above. Note riprap on dyke bank.
Channel was incised into rock on right bank

Golder Associates
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NORTH VALLEY WALL INTERCEPTOR DITCH NORTH ABUTMENT CVD Figure

ITE~59

g TR AT R DI

st &

g

Looking west,note riprap in channel against thermal liner which
also serves as access. The base of the channel was lined with
seepage control liner (till) and class I sand and gravel

Looking east from decant in CVD spillway area. MNote junction
of NVWID and decant as well as cut backslope and access road.

Golder Associates
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Project No. 802—2038 Drow

ACCESS ROAD Figure 11r-s0

Typical cut/fill construction used where natural materials were not
useable. Note sidehill drainage ditch upslope of road (at toe of cut).
(Station 0+500 view N.W.)

Typical fill construction used where good materials (dry till) were

found. Rudimentary cleaning only was conducted in advance of filling
(station 0+690 view W)

Golder Associates
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Project No, boz 203 &

RECORD OF BOREHOLE si-9s8
LOCATION (See Figure. .) 2087.20 N 4.70 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
o g STANDPIPE
8 w ! 1 | : INSTALLATION
ELEV. i Sl 2
DESCRIPTION Wl é WATER CONTENT PERCENT
DEPTH. S|E z W W W ADDITIONAL
2 E ylg| & L. o i LAB. TESTING
(m) E |3 @
S| 5|8 d
1050.94 Ground Surface
0.0
FILL, brown silty SAND
and GRAVEL TILL
1048, 35
2.59
Dark grey-brown SAND and
GRAVEL with organic silt
and fine sand seams,
Oxides (Frozen @
1047.89 m)
(1 |as M+C=31.8 |%
1046 .06
4.88 Red-brown GRAVEL with
coarse sand and silt
(saturated)
1045.15 2 | as
578 Sl
Silty TILL 3 Doj21
1044 .23
6:71 End of Borehole
T — Golder Associates BORE HOLE No, __8198
SHEET_1 _oOF _1_




Date Fed 'L
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Project No £O2 -203F __ orawn (.15 8.

RECORD OF BOREHOLE s1-99

LOCATION (See Figure. .} 2111.82 N 16.89 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
" g STANDPIPE
§iky 2 1. y | | I ! INSTALLATION
: DESCRIPTION 128 w|S8| & | WATER CONTENT PERCENT
DEPTH. s12(F]°] 3 W W W ADDITIONAL
(m) Elululg| & = 0 (* LAB. TESTING
é S| 3|3 &
5| &)@ d
1050.97 Ground Surface
0.0
Brown SAND and GRAVEL
TILL, Oxides
1048.68
2.29 GRAVEL with medium coarse
sand and silt
1047.69
3,28
Grey-brown silty GRAVEL
and fine to medium SAND,
Oxides
(Frozen @ 1046.09 m)
1045. 79 1|as M+C={37.2 |%
5. 18 End of Borehole

VERTICAL SCALE 1:50

BORE HOLE No.

81=99

GOIder ASSOCiateS SHEET_l-_OF_L._




Project No. 822-2038 _ Drwn (2.5.45 M_M'_ Dawe 724 "5

RECORD OF BOREHOLE

81-100

LOCATION (See Figure., .) 2131.93 N 18.13 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
. E STANDPIPE
ELEV P iH ; k- 1 i 1 INSTALLATION
- DESCRIPTION H : w|@ | & | WATER CONTENT PERCENT
DEPTH. H 313 z W, W W ADDITIONAL
ol w3 = 1 O it LAB. TESTING
(m) E 5 %_‘ g é I O— 1
v & bzl 5 Sﬁ
1051.09 Ground Surface
0.0
Brown silty SAND and
GRAVEL TILL, Oxides
1048.94
2413 Brown GRAVEL with medium
fine sand
1048. 35
2.74
Dark brown silty GRAVEL,
Oxides
1045.76
533 :
Dar% brown GRAVEL with Tlas diiie] 17, %%
medium-coarse sand and
some silt (wet)
(Frozen below 1045.4 m) |
1044, &3 2 lpo 72
6.40 Layered grey brown silty [
1044 . 38! GRAVEL, medium coarse
6.71 sand and grey SILT with
fine sand (Frozen)
End of Borehole

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No. 81-100
SHEET 1 _oF _1
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Project No. 302'2035

RECORD OF BOREHOLE s81-101
LOCATION (See Figure. .} 2145.49 N 34,72 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg  DROP 762 mm DATUM  Project
SOIL PROFILE
PIEZOMETER
OR
. = STANDPIPE
= u ! I R INSTALLATION
ELEV. > | & o] =
DESCRIPTION | g w | é WATER CONTENT PERCENT
DEPTH. <1212 z W W W ADDITIONAL
O | w | w3 E P g it LAB. TESTING
(m) sle|e|é| 3 ; - '
Bl& |82 d
1050.94 Ground Surface
0.0
FILL, brown silty SAND
and GRAVEL, Oxides
[1048.65
2.29
Brown silty SAND and
GRAVEL
(Frozen @ 1047.28 m)
1046.82
4.1
Dark grey-brown silty
GRAVEL with fine coarse
sand and seams of silt
(Frozen)
1 |AS M+C = 34.41%
2 |DO|70
1044 . 39
6.58 End of Borehole

VERTICAL SCALE

1:50

Golder Associates

BOREHOLE No. _81-101
SHEET 1 _OF _1_
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Project No._£ O

RECORD OF BOREHOLE

LOCATION (See Figure. .) 2170.64
BOREHOLE TYPE

N 47.51

Sclid Stem Auger

E

81-102

BORING DATE paugust 11, 1981
BOREHOLE DIAMETER 150 mm

SAMPLE HAMMER WEIGHT  63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
5 n ! n | I INSTALLATION
ELEV. s | & z
DESCRIPTION £ W ) WATER CONTENT PERCENT
DEPTH. T3¢ z W W W ADDITIONAL
Elul8]|le| E LA W LAB, TESTING
(m) AR
El3l3ld] 4
050.99 Ground Surface
0.0
FILL, brown silty SAND
and GRAVEL
1046.72
2 ,
2527 Grey-brown silty fine to
coarse SAND, little
gravel (very wet, no DO
sample taken due to sloug-—
hing)
1 |AS M+C—H10.5 |%
1044.89
610 End of Borehole

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No.

81-102
SHEET 1 oOF _ 1
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. D

Drawn Grﬂé

mm_goz 2038

BOREHOLE TYPE

RECORD Of BOREHOLE

Solid Stem Auger

81-103

LOCATION (See Figure. .} 2197.03 N 60.79 E BORING DATE August 11, 1981
BOREHOLE DIAMETER 150 mm

SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
e STANDPIPE
g . E w | A 1 | INSTALLATION
ELEV.
DESCRIPTION A 3 | WATER CONTENT PERCENT
DEPTH, 2lz1e|7T| 8 W W W ADDITIONAL
S lu|w|s| E il A 't LAB. TESTING
) 1HHHE .
El3|3|3]| =
1050.99 Ground Surface
0.0
FILL, brown silty SAND
and GRAVEL
1047.6
3.35
FILL, brown silty fine-
medium SAND and GRAVEL
046, 29|==—— Very wet ——
4,66
Black organic SILT with
rootlets and fine sand
seams |
1}as
2{Do|1l0
1044 . 41(
6:55 End of Borehole

VERTICAL SCALE 1:50

Golder Associates

BOREHOLE No. __81-103
SHEET 1 _oF _1




RECORD OF BOREHOLE s81-104
LOCATION (See Figure. .) 2222.11 N 81.42 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
e E STANDPIPE
g w I { | 1 INSTALLATION
ELEV. & n| 2
DESCRIPTION £12|w| 2| 8 | WATER CONTENT PERCENT
DEPTH. $12|¢ z W W W ADDITIONAL
Elulelgl| g SR U LAB. TESTING
(m) 18182 3
b|d|a|B o
[Lo48.62 Ground Surface
0.0
FILL, red-brown SAND and
GRAVEL
1047,40
1.22 1|AS M+C=32.9%
Brown silty SAND and
GRAVEL TILL, becomming
dark brown
a
= f——
B 2 |as M+C=P8 . 1%
£ R
8 -
e 3|D0 |13
1043.59
5.03 End of Borehole
Qo
§
5 . BOREHOLENo. _81=-104
VERTICAL SCALE  1:50 Golder Associates e




RECORD OF BOREHOLE sg1-105

2

’

—
Date

P!MNO._QOZ‘ZOSS Drawn &5

LOCATION (See Figure. .) 2248.83 N 96.63 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
CR
e STANDPIPE
EEw 2. u [ I 1 1 INSTALLATION
. <
DESCRIPTION £ g w 8 | WATER CONTENT PERCENT
DEPTH. $12|¢ z W W W ADDITIONAL
2 E ‘E é E =L o {'- LAB. TESTING
(m) E s = E i &
5l & @
48,60 Ground Surface
0.0
FILL, brown GRAVEL with
fine-medium sand
047.53 '
1.07
Dark brown silty SAND and
GRAVEL TILL
1 |as M+C=[L1.8%
046.01 —
2.59
Grey brown to brown silty
GRAVEL TILL with fine-
coarse sand (very wet,
sloughing, frozen at
1044.18 m) 2 B8
1044.03
4.57 End of Borehole

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No. _81-105
sHeeT _1_oF _1
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p,mm_302,~2.032 Drawn é'./?ld

RECORD OF BOREHOLE =s1-106

LOCATION (See Figure, .) 2275.27 N 111.62 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Proiect
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
_ <) E w 1 ! 1 1 INSTALLATION
ELEV. 5 ﬁ ol 2
DESCRIPTION Sl o 2 WATER CONTENT PERCENT
DEPTH. g S| E| ™ z W W W ADDITIONAL
gly Eu o 5 P L LAB. TESTING
m I
1048.29 Ground Surface
0.0 FILL, brown GRAVEL and
fine-medium SAND
10722 __;_! Water levell
107 Dark brown silty SAND and @ 1047.38 m
GRAVEL TILL before back-
filling hole
1046.37
1.92 ;
Dark brown silty GRAVEL
1045.55
2.74 Grey-brown GRAVEL and I s M+C=| 18.9&
medium-coarse SAND with
44 .94 Some silt (wet)
$ 33 Dark, becomming light |
brown silty GRAVEL and o lxe
fine-coarse SAND
(saturated) -
3 |D0O |23
1043, 249
5. 03 End of Borehole

. RE HOLE No. __81-106
VERTICAL SCALE 1:50 Golder Associates BO e
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BOREHOLE TYPE
SAMPLE HAMMER WEIGHT

RECORD OF BOREHOLE

LOCATION (See Figure. .) 2299.74 N

Solid Stem Auger
63.5 kg

DROP

128.01 E

762 mm

81-107

BORING DATE August 11, 1981
BOREHOLE DIAMETER 150 mm

DATUM Project

SOIL PROFILE

Project No.k22.: 2038 prawn - 17 &

PIEZOMETER
CR
= STANDPIPE
g w o 1 1 | INSTALLATION
ELEV. & 2
DESCRIPTION Ilg|w 3 | WATER CONTENT PERCENT
DEPTH. 11 z W W W ADDITIONAL
é ; s;.; E 1’ O !l LAB. TESTING
(m) 2 g g @
g 22| &
048.38 Ground Surface
0.0
;Water level
@ 1047.77 m
Brown GRAVEL and fine- ERREE
medium SAND (very wet @ packfilling
1046.86 and saturated hole
@ 1045.64 m)
1 |AS
1044, 2¢
4,12 Brown GRAVEL and medium L
1043.8] to coarse SAND (saturated) 2 |Aas
4.57 End of Borehole

VERTICAL SCALE 1:50

BORE HOLE No. ___81-107

Golder Associates A
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Date /%
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Project No, G 2. 223 8

RECORD OF BOREHOLE

81-108

LOCATION (See Figure. .) 2276.47 N  138.62 E BORING DATE August 11, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 6€3.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
= OR
E & STANDPIPE
° a |y ! [ B INSTALLATION
ELEV. > | & o e
DESCRIPTION E|lE|lp|™| 8 WATER CONTENT PERCENT
DEPTH. gl2|rF 3 w W w ADDITIONAL
2 lululg £ P o gt LAB. TESTING
(m) sla|e|]| B - '
G133 a @
1048.93 Ground Surface
Qi
FILL, brown silty SAND
and GRAVEL TILL
[L048.02
02 ; y
Black organic SILT with
some gravel and rootlets
1046.84
213 Dark brown silty SAND and
GRAVEL TILL, Oxides
(very wet) L
1 |as M+C=| 20%
1045.65 -
328
Light brown fine-medium
SAND some gravelly layers
2 |AS
3 |bO (10
043,90
503 End of Borehole

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No. _81-108
SHEET_1 __OF 1
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RECORD OF BOREHOLE

ProjectNo. 3022238 pewwn - 12

81-109
LOCATION (See Figure. .) 1937.40 N -20.75 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
= STANDPIPE
g w ! ! ! - INSTALLATION
ELEV. ” g 2
DESCRIPTION 2k g WATER CONTENT PERCENT
DEPTH. g 2|z z w W W ADDITIONAL
2 “le| % B o P LAB. TESTING
E w @ w
051.39 Ground Surface
0.0
Silty GRAVEL TILL with
rounded and irregular
rocks, hole terminated
on rock
1|AS M+C =P28.4 |%
049,10 2 DO
2.29 End of Borehole
81-109
VERTICAL SCALE 1:50 BORE HOLE No.

Golder Associates

SHEET

A or_ 1.




RECORD OF BOREHOLE s81-110

LOCATION (See Figure. ,) 1966.49 N -8.70E 80RING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM  Project
SOIL PROFILE
PIEZOMETER
OR
i STANDPIPE
2 1 R INSTALLATION
ELEV. Elg 2
DESCRIPTION £z % | WATER CONTENT PERCENT
DEPTH. g 3l r z W W W ADDITIONAL
Eluldlg| k& LB S LAB. TESTING
(m) 2|3 % 3 z
A I I
049.88 Ground Surface
0.0
Olive brown sandy SILT
with some gravel becomming
grey, (wet @ 1047.44 m then
frozen at bottom of
borehole) 1 las .Z.Water level
@ 1048.76 m
1046.83 2 |as

305 End of Borehole

P s

Drawn é‘-ﬂﬁ

Project No. £22-2538

VERTICAL SCALE 1:50

Golder Associates

BOREHOLE No. —__81-110 __

SHEET

A or_21_




RECORD OF BOREHOLE s1-111
LOCATION (See Figure. .) 1993.47 N 6.98 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mim
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
ELEV. g :: w 1 1 L 1 INSTALLATION
LEV. z
DESCRIPTION PlE|y 8 | WATER CONTENT PERCENT
DEPTH. § 3|t z W W W ADDITIONAL
(m) Elululeg| & = o e LAB. TESTING
1% 3|8 @
EI1S1&)2 o
1049,374 Ground Surface
0.0
Brown fine-medium SAND
becomming coarser with
depth (saturated).
Possibly frozen at bottom
of borehole |
1 |AasS
1047 .24
2,13 End of Borehole

PH s

Project NoZ02-2038 _ Drawn £-2 8

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No.

_81-111

SHEET_1 _OF _1_
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Project No.

RECORD OF BOREHOLE 81-112

LOCATION (See Figure. .) 2017.85 N 19.91 E BORING DATE August 12, 1981
BOREHOLE TYPE Sclid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
i STANDPIPE
g w | I 1 I INSTALLATION
ELEV. 5 g g
DESCRIPTION g2y ? WATER CONTENT PERCENT
DEPTH. 2127 Z W W W ADDITIONAL
2 |y |y é E '¢ o ~4* LAB. TESTING
(m) s1:|2|3| &
|&|3&|a ]
049,19 Ground Surface
0.0
Olive brown silty fine 11as
SAND to fine sandy SILT,
becomming gravelly
@ 1047.02 m and 1045.19 m
(saturated)
2 ]as
1044.8
4.27 End of Borehole

SHEeT_1 of__1
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Project No, (K02 - 203 &

RECORD OF BOREHOLE

81-113

W Date

LOCATION [See Figure. .,) 2038.67 N 29.92 E BORING DATE  August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63 .5 Kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
& STANDPIPE
S =1 . y 1 ! L ! INSTALLATION
- DESCRIPTION i w 3 WATER CONTENT PERCENT
DEPTH. =127 z W W W ADDITIONAL
Elulula| g T LAB. TESTING
(m) e ] a 2 <
4 = = (o] &
049.20 Ground Surface
0.0
Light brown silty fine
SAND with some gravel
becomming brown GRAVEL and
medium coarse SAND
(saturated @ 1047.98 m) 11AS
-
1046.15 S
3.05 End of Borehole
BORE HOLE No. 81-113

VERTICAL SCALE 1:50

Golder Associates

SHEET_1 ofF _1




Project No. B02-2038

red-brown to black GRAVEL
and fine-medium SAND

End of Borehole

RECORD OF BOREHOLE s81-114
LOCATION (See Figure. .) 2063.41 N 1,20 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
L E STANDPIPE
g o w 5 ] i, 1 INSTALLATION
DESCRIPTION wlem| 8 WATER CONTENT PERCENT
DEPTH. g 3¢ z W W W ADDITIONAL
Slylwla E s o it LAB. TESTING
(m) E - T g é I ~C) 1
El3|3(2] @
1050.09 Ground Surface
0.0
Brown SAND and GRAVEL
TILL, becomming grey
brown SILT TILL with fine
sand and trace of gravel
(moist) 1 |AS
2 |AS
1046 . 54| 3 |DO|18
d%é%&ﬂ Grey-brown sandy SILT
3.51 with organics becomming

VERTICAL SCALE 1:50

Golder Associates

BOREHOLE No. ___81-114
SHEET_1__OF _1_




m.—F’ 452

Projectio 802 - 2038 Drawn B2 <3

RECORD OF BOREHOLE

81-115

LOCATION (See Figure. .) 1972.84 N -31.10 E BORING DATE August 12, 1981
BOREHOLE TYPE Sclid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
= STANDPIPE
5 u ! i, | INSTALLATION
ELEV. & g
DESCRIPTION E g w 2 WATER CONTENT PERCENT
DEPTH. H A3 z W W W ADDITIONAL
gly|y a E P ~ gt LAB. TESTING
(m) < § z g % I U g
El3|13(|2| o
049,19 Ground Surface
0.0
Light brown SILT TILL
with fine-coarse sand,
gravel and occasional
boulders and cobbles
1]as M+C=[37%
47,43
14728
Light brown SILT and fine
GRAVEL TILL with coarse
sand and occasional
cobbles (saturated) —
1046.13 o
3.05 End of Borehole

VERTICAL SCALE 1:50

BORE HOLE No. _81-115

Golder Associates T
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RECORD OF BOREHOLE 81-116

Project No. 302 - 2038 prawn _&- 2.8

LOCATION (See Figure, .) 2218.64 N 119.94 E BORING DATE . August 12, 1981
BOREHOLE TYPE Sclid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM  project
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
9 i | | | [ INSTALLATION
ELEV. > | & §
DESCRIPTION e ¥ WATER CONTENT PERCENT
DEPTH. gilz|F g w W w ADDITIONAL
2|y % £ i o 4 LAB. TESTING
Y o
- El313]3] &
048,80 Ground Surface
0.0
Black organic SILT with
rootlets and sulphates
(Frozen between 1047.73
and 1046.36 m)
1|AS
1046, 36
2..44
Black organic SILT with
fine sand and occasional
gravel, sulphates
(saturated)
[ 2 |as
1043.62
L Dark grey-brown silty
GRAVEL (saturated)
042.7 ol
6.10 End of Borehole

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No, 81-116
SHEET 1 _oOF _1




Project No, S 02- 203 &

RECORD OF BOREHOLE 81-117
LOCATION (See Figure. .} 2196.25 N 103.06 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM  Project
SOIL PROFILE
PIEZOMETER
OR
= STANDPIPE
2 u 1 ! I ! INSTALLATION
ELEV. > | & 2
DESCRIPTION ElE|w 8 WATER CONTENT PERCENT
DEPTH. 312k z W W W ADDITIONAL
Elulatg| E i O it LAB. TESTING
(m) 1HEHHE
Bl13|&1a @
50,30 Ground Surface
0.0
FILL, yellow-brown silty
.| SAND and GRAVEL TILL with
cobbles, Oxides (very wet
@ 1048.78 then frozen @
1048.0 approx. )
becomming light brown
below 1047.56 m
1 |AS
45.4
4,88
Grey-brown silty GRAVEL —
; 2 |AS
with coarse sand
1044 . 2(
6.10 End of Borehole
" 4 BORE HOLENo. _81-117
VERTICAL SCALE 1:50 Golder Associates Rl




RECORD OF BOREHOLE s81-118

LOCATION (See Figure. .) 2168.47 N 91.02E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm

SAMPLE HAMMER WEIGHT 63.5 kg

DROP 762 mm DATUM BProject

SOIL PROFILE

Project No, 802 - 2238

PIEZOMETER
OR
- STANDPIPE
ELEV.. > | & .
DESCRIPTION EFlE|w é WATER CONTENT PERCENT
DEPTH., g 2|t z W W W ADDITIONAL
Slululg| & il 0 it LAB. TESTING
(m) = T g < ) & 1
13|53 &
B|&|&)| & o
050.81 Ground Surface
8..:0
FILL, brown silty SAND
and GRAVEL TILL with
organics and oxides
(Frozen below 1049.90 m)
1 |AS
1047 .64 |
5.17 GRAVEL (frozen and
1047.3 impenetrable)
3451 End of Borehole

VERTICAL SCALE 1:250

® 81-118
Golder Associates RREHOLE M et




ProjectNo. S0Z-2038  Dewen G m_@& D L £2.

RECORD OF BOREHOLE =&g1-119
LOCATION (See Figure. .) 2143.94 N 74.47 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
o, g E w | | it | INSTALLATION
- DESCRIPTION % g Wl 8 | WATER CONTENT PERCENT
DEPTH. g § Flo| oz w W W ADDITIONAL
ElY|9|g| & LA O LAB. TESTING
& R o
051.46! Ground Surface
0.0
FILL, brown silty SAND
and GRAVEL TILL with
organics and oxides, trace
of sulphates below
1048.72 m
(frozen between 1049.33
and 1046.00 m)
1 |AS
2 |AS
1046.00
5.46 Black organic SILT with
fine sand
1045. 34
6.10 Grey medium-coarse SAND 3 |Aas|14 200 mm recovery
1044 .91 with gravel
6.55 End of Borehocle

VERTICAL SCALE 1¥50

Golder Associates

BORE HOLE No.
sHEET 1 _oF 1

81-119




o (PP wits sz

Project Nod0.2 <2238

RECORD OF BOREHOLE

81~120

LOCATION (See Figure. .} 2113.00 N 62.71 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT  63.5 kg DROP 762 mm DATUM  Project ‘
SOIL PROFILE
PIEZOMETER
OR
= STANDPIPE
2 w 1 I I 1 INSTALLATION
ELEV. > | & 2
DESCRIPTION F| S| w & WATER CONTENT PERCENT
DEPTH. 13|z z W W w ADDITIONAL
Elylule| & s o e LAB. TESTING
(m) £13|1318| &
E|&|3} = @
051.59 Ground Surface
el Organic SILT
1050.98
0.61
Brown-grey brown silty
SAND and GRAVEL TILL
Oxides (frozen @ 1049.15m)
1047.63
3.96 Grey brown organic SILT
frozen —
¢ ) 1 |AS
046.7
4.88 End of Borehole
(terminated due to frozen
gilt plugging auger)

VERTICAL SCALE 1:50

Golder Associates

BORE HOLE No. 817120
sHEET_1 _ofF 1l




RECORD OF BOREHOLE s81-121
LOCATION (See Figure. .) 2087.17 N 50.12 E BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 635 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
= STANDPIPE
g w | L [ 1 INSTALLATION
ELEV. - | & 2
DESCRIPTION 2w 2 WATER CONTENT PERCENT
DEPTH. FRER B z w W W ADDITIONAL
S luwluwia| E Hhd o i LAB. TESTING
(m) ~ % g g é | S 1
E 5|33 @
1052.40 Ground Surface
0,0
FILL, brown-grey brown
silty SAND and GRAVEL
TILL with some fine-
medium sand, Oxides
(frozen below 1049.53 m)
:é 1|as
\ 1048.19 ]
£ 4.27 |Black organic SILT (frozen)] 2| as
é 0047.8
i 4,63 End of Borehole
(terminated due to organics
plugging auger)
@
Ay
X
Y
v
"y
Q
™
[
S
§
: 8 BOREHOLENo. ___81-121
VERTICAL SCALE 1:50 Golder Associates e




RECORD OF BOREHOLE 81-122

LOCATION (See Figure. .} 2061.35 N 41.11 E BORING DATE august 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM  Project
SQIL PROFILE
PIEZOMETER
OR
= STANDPIPE
2 w I ! L I INSTALLATION
ELEV. > | B 2
DESCRIPTION w 2 WATER CONTENT PERCENT
DEPTH. 38 z W W W ADDITIONAL
Eleluleg| & L A LAB. TESTING
(m) $|35|3 @
é S| % | a @
1051.57 Ground Surface
0.0
FILL, brown GRAVEL and
medium SAND
1049.74
Luad FILL, silty SAND and
GRAVEL TILL, Oxides
(possibly frozen between
10492.0 to 1048.0 m )
048,06
850 ; g
Black organic SILT with
rootlets and sulphates
(saturated)
1 [AS
1046.69
4.88 5
Grey-brown silty GRAVEL
and coarse SAND (saturated)
§
1045. 47 2 [AS
O 6.10 End of Borehole
X
?
Y%
3
i
o
(]
S
i

. 81-122
VERTICAL SCALE 1:50 Golder Assomates BOHEHOLEsﬂg'Erl_oFL




*W Date £26 “F2

Project No. F22-283 5

RECORD OF BOREHOLE

81-123

LOCATION (See Figure. .) 2291.87 N 146.37 E BORING DATE august 12, 1981
BOREHOLE TYPE  Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT ©63.5 kg DROP 762 mm DATUM  Project
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
S w L 1 I I INSTALLATION
ELEV. > | & §
DESCRIPTION E|l s | WATER CONTENT PERCENT
DEPTH. glz|¢ 8 w w W ADDITIONAL
@ luw|lwl 3 E s N it LAB. TESTING
(m) E ALy a r U 1
1049.79 Ground Surface
0.0
Yellow-brown sandy SILT
TILL with gravel and some
organics and rootlets
1|{AaS
1047 .50
2.29 ‘ . 2 |as
Brown medium-coarse silty ]
SAND with some gravel
045.52
4,27
Brown fine SAND with some
silt and occasional
gravel
3|as
043.69
6.10 End of Borehole

VERTICAL SCALE 1:50

BORE HOLE No. __81-123

Golder Associates e A




1/9?9. ' Date MZ
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Project No. Soz-2038

RECORD OF BOREHOLE s81-124

LOCATION (See Figure. ,) 2137.12 N 25.558 B BORING DATE August 12, 1981
BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 mm
SAMPLE HAMMER WEIGHT 63.5 kg DROP 762 mm DATUM Project
SOIL PROFILE
PIEZOMETER
OR
- STANDPIPE
g E i ) 1 [ 1 INSTALLATION
ELEV. > | & nl =
DESCRIPTION ISyl & WATER CONTENT PERCENT
DEPTH. 21207817 3 W W W ADDITIONAL
2lulylg| E A o I LAB. TESTING
z(elg|€| 2 J = ‘
fat) El313(23]| =
1051.04] Ground Surface
0.0
FILL, brown silty SAND
and GRAVEL TILL
049, 36
1.68 .
FILL, brown silty GRAVEL
and fine-coarse SAND
(frozen below 1047.69 m)
048.3
0 |
Grey-brown SILT TILL with
fine sand, occasional
gravel and organics
1 |AS
1045.98 s
5.06 End of Borehole

' . HOLE No, __81-122
VERTICAL SCALE  1:50 Golder Associates BORE HO S i
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APPENDIX NO.V

List of Change Orders

Change Order No. 1 Canal Dyke

Change Order No. 2 Seepage Liner Control

Change Order No. 3 Rock Trench Cut-off

Change Order No. 4 North Valley Wall Interceptor
Change Order No. 5 Intermediate Dam Foundation Seepage

Control Measures Required At The
South Abutment

Golder Associates



CYPRUS ANVIL MINING CL:.FORATION

by
GOLDER ASSOCIATES

CHANGE ORDCER NO. 1

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT
Contractor: GENERAL ENTERPRISES

Subject of Change:; CRNAL DIKE

Pursuant to provisions of Article 24 of the general conditions, EXTRA WCRK and PAY-

MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following; Formalization of memo to General

Enterprises dated January 22, 1981, in reference to canal dyke. The specifications

in this memo remain in full force.

A more accurate estimate of the impact of the change on guantities is as follows:

CANAIL DYKE ITEM TENDER QUANT;'__TY (m3) REVISED ESTIMATE (m”) L
Class III 98,000 s 0
Class I 59,400% 157,000

Changes in Class I gquantities due to change in quantity of seepage control liner

are documented in Change Order No. 2 and due to rock trench cut off in Change

Order No. 3.

*Estimate portion of 249,000 m® showing on Schedule A
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CYPRUS ANVIL MINING CORPORATION
by
GOLDER ASSOCIATES

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Subject of Change: SEEPAGE LINER CONTROL

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following:

_(a) The volume of seepage control liner Class II material is increased from 33,000 m 3

as shown on Schedule "A" of the Contract to an estimated quantity of 65,000 m3.

This quantity increase will provide for a continuous seepage control liner on

the downslope cut face of the canal (or equivalently the upslope side of the dyke)

and for intermittent seepage control liner on the bottom of the canal as

required by the Engineer between reference line chainages 0 + 100 and 2 + 820

(beginning of the canal outfall). MNo upslope cut face seepage control liner is

presently contemplated although this may change, depending on the results of final

excavation.

" The increased quantity of seepage control liner will replace Class I thermal

Tiner and therefore reduce the quantity of Class I thermal liner by 32,000 m3.

The volume of filter gravel remains approximately the same as that shown on

Schedule A, namely 24,000 m.

(b)

The borrow source of the increased volume of Class II materials shall be

canal waste excavation materials as specified in section 3.4 of the Contract. If




CHANGE ORDER No. 2 - cont'd page 2

(b) substantial completion of the canal is to be achieved before May 1, 1981,
Class II materials must be borrowed from additional borrow areas as well as
from suitable unfrozen common excavation materials between chainages 1 + 200
and T + 500 on the reference Tine. Areas of potential borrow are shown on

the Drawing attached. Approximate available quantities are as follows:

(i) Canal excavation - 23,000 e
(i1) Borrow Area "H' - 28,000 m°
(iii) Borrow Area "I" - 80,000 m3
(iv) Borrow Area "J" - 60,000 m3 (not shown on Drawing; gquantity is approximate

and is located on the North Valley 4all).
It is expected that a significant amount of wastage will be unavoidable in

these areas due to freezing of the borrow pits, variable materials and/or

local pockets of permafrost.

(c) Example cross-sections showing the use of the seepage control liner are
shown on the attached Drawings. Estimates of the use frequency of the

4 cases illustrated on the Drawings are as follows:

ref. Line Sta. 0 + 100 to O + 700 Case I1I
0 + 700 to 0 + 900 Case IV
0 + 900 to 1 + 050 Case I1I
0 +050 to1 + 110 Case III
1+ 110 to 1 + 600 Case II
1+ 600 to 1 + 810 Case IV
1+ 810 to 2 + 160 Case I
2+ 160 tg 2 + 580 30% Case IV

70% Case II
2 + 580 to 2 + 820 Case I

Decisions regarding the particular cross-sections to be used at a given
station will be made by the Engineer. Modifications to the cross-sections

may also be necessary on a local scale.

(d) The seepage control liner shall be completed to a minimum elevation of the
10 year flood (2.3 m above pilot channel invert grade) before May 1, 1981,

provided that weather conditions permit construction acceptable to the



CHANGE OQRDER No. 2 - cont'd page 3

(d)

Engineer. A detailed schedule to be followed for the completion of the
canal shall be calculated by the Contractor and the Engineer and shall

be strictly followed by the Contractor. The substantial completion of the
canal will be the objective of this schedule but it shall be sufficiently
flexible as to provide for the minimum completion to the elevation of the

10 year flood.
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CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

CHANGE ORDER NO. 3

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Subject of Change: ROCK TRENCH CUT-OFF

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following: The drilling, blasting, excavation and

clean-up of rock trench in the base of the canal as is generally shown for_Ease IIT and

Case IV of the attached Drawing. The depth and width of this trench will vary depending

on rock quality and configuration and will be determined as the work progresses by the

Engineer.

The procedure to be followed is as follows:

(i) Excavate the canal such that the Engineer can determine the configuration of the

undisturbed bedrock. Where glacial till is encountered the excavation shall be

completed to provide for the installation of the seepage control liner cross-

section. Specifically, this shall apply but not to be restricted to the

following chainage intervals of the canal reference line:

0 + 160 to 0 + 240

0+ 270 to 0 + 330

0 + 450 to 0 + 900

1+040 to 1 + 115

1+ 610 to 1+ 790




CHANGE ORDER NO. 3 - cont'd page 2

(1)

(i)

2 + 160 to 2 + 360
2 + 400 to 2 + 580
In addition, sub-excavation to provide for the installation of a seepage

control liner at the boundaries of the rock may be required.

The Engineer will determine and lay out the configuration of preshear Tine
drilling of the rock cut-off trench. The Contractor shall drill, load and blast
these holes as directed by the Engineer.. Depths of drilling will be about
1.7 m, hole diameters may range between 51 and 64 mm, hole 1nc11natiops shall be
0.25 horizontal to 1 vertical and hole spacing may vary between 0.6 m and 0.8 m.
Production holes shall be similar to the holes drilled for preshear except that
a square pattern ranging between 1.2 m and 1.5 m will be used. An example

drilling and blasting pattern is shown on the attached.
The Contractor shall excavate, haul and waste the blasted rock.

The Contractor shall clean the periphery of the cut-off trench to the
satisfaction of the Engineer using suitable procedures such as backhoe clean-up

and compressed air.
Estimated quanitities (upper 1limit) are as follows:

1ine drilling 3630 holes @ 1.7 m » 6172 m

production holes 3588 h?}g§’@“¢?73¢.a5190 m

excavation volume (rock) 12000 m ~*)

the use of the attached\bﬁoss:seetﬁong will result in a reduction in

Class IV rip rap quantities by 7000 m".
the use of the attached crosg—sections wWill result in a reduction in Class

I thermal Tining by 70,600 m~. In summary of Change Orders Nos. 1, 2 and 3,
the use of Class I thermal liner which initially included the canal dyke in

e et ey

—
—~ s~
L ede ede =
— —r

the Tender Document is as follows: TENDER REVISED
Class I Canal Dyke 59,400 157,000
Class I Thermal Liner 189,600 119,000

Class I Total (viz. Item 3 (f) 549,000 276,000
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CYPRUS ARVIL MINING CORPORATION
by
GOLDER ASSOCIATES

CHANGE ORDER NO. 4

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENFRAL ENTERPRISES

Subject of Change: NORTH VAILFY WALl INTERCEPTOR

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

i

hereby amended to incorporate the following:

(a) The bottom width of the North Valley Wall Interceptor at the North Abutment

of the Cross Valley Dam is reduced from 6.1 mto 3 m. This width reduction

has resulted in a volume of excavation reduction at the North Abutment of

13,000 m°.

(b) The vé]ume of excavation in other segments of the North Valley Wall Interceptor

3

Ditch is increased from 20,000 m~ to 35,000.m%.




CYPRUS ANVIL MINING CORPORATION
by

GOLDER ASSOCIATES

CHANGE ORDER NO. 5

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Subject of Change: INTERMEDIATE DAM FOUNDATION SEEPAGE CONTROL MEASURES REQUIRED

AT THE SOUTH ABUTMENT.

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following: The excavation and back-filling of

drainage trenches at the south abutment of the Intermediate Dam as shown on the

attached plan and cross-sections. Drain rock shall be obtained from the cobble

rejects pile, east of the pumphouse. Transition zone material shall be taken from

the crushed rock stock-pile adjacent to the Cyprus Anvil Administration Building.

Class X blanket will be borrowed from an appropriate borrow pit. Filter fabric,

acceptable to the Engineer, shall be supplied and installed by the Contractor.

Location and grades of the trenches will be provided by the Engineer.
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APPENDIX VI 802-2038

Work Order #1
#2
#3

#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14

#15
#16
#17
#18
#19
#20

#21

#22

#23
#24

#25
#26

#27
#28
#29

LIST OF WORK ORDERS

Clear Lines for Surveyors Control
Drainage Ditch - Remove Part of Knoll on Line of Pond
Sedimentation Pond - Make Access Road for Hauling
Rip Rap. To Outfall Area Supply and Place Rip Rap
Clean out Swamp Material from CVD Upstream Blanket
Strip a Section of Borrow Pit "C"
Extra Stripping of Borrow Pit "C"
Removal of Uncompacted Class III Dykes
Make Access Road for Drill
Access, Ripping and Dozing for Samples in Canal Bottom
Creek Interception at Sta. 0+710
Remove Ice from Abandoned Rose Creek
Excavation of Creek Extension at Outfall of Rose Creek
Cornish Creek Interception at 34200
Place Additional Filter Rock on Downhill Slope of Canal,
2+820 to 3+000
Mobilization/Demobilization for Fourth Vibratory Packer
Correction of Stripping 2+160
Removal of Excavation Step In
Test Trench Intermediate Dam
Removal of Thermal Liner at Sta. 24010
Removal of Canal Thermal Liner at Sta. 3+420 for Rock
Apron
Thermal Liner for the South Abutment of the Intermediate
Dam
Silt Excavation in Borrow Area "A" for Canal Rock Trench
Backfill
Diversion Dam Foundation Preparation
Maintaining Haul Roads for Tandem Trucks and Hauling of
Fish Gravel
Remedial Stripping Canal 2+700
Diversion of Water from Bypass Ditch to new Diversion
Canal and Construction of Diversion Dam
Rock Removal for North vValley Wall Interceptor
Drainage Blanket Adjacent to Canal Dyke Sta. 1+290
Borrow Area A and B Test Pits for Borrow Material
Quantities

(Cont'd)

Golder Associates



APPENDIX VI (CONT'D) 802-2038

LIST OF WORK ORDERS (CONT'D)

Work Order #30 Installation of Instrumentation at Cross Valley and

Intermediate Dams

#31 Reduce Weir No. 60, Install Weir No. 61

#32 Cross Valley Dam Core Trench Excavation

#33 Cross Valley Dam Base Preparation

#34 Upstream Blanket Reworking

#35 Bypass Ditch Excavation

#36 Borrow Pit "H" Stripping

#37 Borrow Pit "I" Stripping

#38 Test Pits Access Road

#39 Removal of Till Mounds in Canal

#40 Pumping of Rose Creek Drainage Ditch

#41 Drain Rock Intermediate Dam South Abutment

#42 Spillway Preparation - Cross Valley Dam

#43 Removal of Coarse Material, Intermediate Dam Upstream
Face

#44 Instrumentation Repair

#45 Borrow Area "G" Stripping

#46 BAccess Road

#47 Borrow Area "F" Remedial Stripping

#48 Capping Canal Dyke with Sand and Gravel

#49 Upstream Blanket Silty Sand Cap Cross Valley Dam

#50 Cross Valley Dam Toe Access Road

#51 North valley Wall Interceptor Pit "F"

#52 Placement of Boulders on Face of Cross Valley Dam

#53 Thermal Blanket Intermediate Dam

#54 North Valley Wall Interceptor Ditch Rip Rapping at North
Abutment Cross Valley Dam

#55 Stripping Borrow Pit "M"

#56 Raising of Intermediatae Dam Berm to 1068.8 m

Golder Associates



CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 1

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

Clear trees along designated Tines as required for surveyors' control lines.

Work was performed on Nov. 3 and Nov. 29, 1980 and payment was included in

November progress estimate.

December work this W.0. was included in December progress estimate.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 2

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: DRAINAGE DITCH - REMOVE PART OF KNOLL ON LINE OF POND

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

On a section of the drainage ditch alignment working area for excavation equip-

ment and area for disposal is restricted by a knoll.

Removal of part of this knoll is necessary.

The work was performed and completed in November and payment was included in

November, 1980 progress estimate.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 3

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: SEDIMINEATION POND - MAKE ACCESS ROAD FOR HAULING RIPRAP
TO OUTFALL AREA.SUPPLY AND PLACE RIPRAP.

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT s

hereby amended to incorporate the following EXTRA WORK:

Armouring of the sedimentation pond outfall is required to control water flowing

from the sedimentation pond. An access road is required to allow haul units to

get the riprap to the pond outfall.

The work was performed and completed on November 19, 1980 and payment was included

in the November, 1980 progress estimate.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 4

Contract Title:  DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: CLEAN OUT SWAMP MATERIAL FROM C.V.D. UPSTREAM BLANKET

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

Payment for dam foundation subsexcavation has been included in Addendum #4

at the unit price of $5.60/m3 as offered in G.E.'s Tender for Subexcavation.

The final clean out of swamp areas cannot be measured as a unit and a backhoe

is being used for excavation and a dozer for pushing this wet material to disposal.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 5

Contract Title:  DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: STRIP A SECTION OF BORROW PIT "C*

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

It was not possible to measure all of the stripping required to be done in

Borrow Pit "C" by cross-sectioning and obtaining the volume for payment under

the contract unit price.

The work was performed to completion on November 28, 1980, and this section of

the pit was paid for in the November progress estimate.

Another section will later be similarly stripped under another extra work order.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. ©

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: EXTRA STRIPPING OF BORROW PIT “C"

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT s

hereby amended to incorporate the following EXTRA WORK:

It is required to strip another section of Borrow Pit "C" (See W.0. #5). It was

not possible to measure this stripping by taking cross-sections.

The total of Work Order #6 shall not =daadd—me+ exceed the cost of stripping and

clearing the stripped area on a unit price basis assuming that 30 percent of

the work had already been completed on areas previously cleared and stripped.

That is maximum payment for areas where clearing and stripping had already been

performed (prior to commencement of the contract) will be made at a rate of 70

percent of the appropriate stripping and clearing to allow for the removal and

disposal of such materials.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 7

Eariract: T3 &1 DOWN VALLEY TAILINGS CONTAINMENT

_Contractor: GENERAL ENTERPRISES

Extra Work Order Title: _ REMOVAL OF UNCOMPACTED CLASS III DYKES

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK ard PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

It is required to remove previously placed uncompacted Class III Dykes.

Class III dyke was placed on November 28, 1980 between reference line chainages

2+600 and 2+800. Initially compaction was acceptable but the compactor broke

down (engine blew) and Class III fill placement was continued, the Contractor

attempting to use scrapers to compact the 1ifts. The resulting compaction was

approximately 80 percent of standard Proctor density. In the November progress

estimate payment was made for 1000 m3 as an assessment of the work., although

about 1500 m3 were placed as the adjacent excavation progressed,

The amount of this work order shall not exceed (1000)($3.25) = $3,250 in payment

for removal of the defective work.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 8

Contract Title:  DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES
Extra Work Order Title: MAKE ACCESS ROAD FOR DRILL

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

It is required to drill and sample the potential borrow area for seepage

liner material. It is necessary to construct an access to the area (south of

Canal Sta. 12-15) so that the drillers and their equipment can get to the area.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

' EXTRA WORK ORDER NO. 9

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

‘ Contractor: GENERAL ENTERPRISES

Extra Work Order Title: ACCESS, RIPPING AND DOZING FOR SAMPLES IN CANAL BOTTOM

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT 1s

hereby amended to incorporate the following EXTRA WORK:

Provide access for drill rig to get to borrow area. Also rip for samples canal

bottom, as directed, Sta. 2+700 - 2+160.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO.10

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: CREEK INTERCEPTION AT STA. 0+710

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT s
hereby amended to incorporate the following EXTRA WORK:

The creek at Sta. 0+710 is to be intercepted before entering the canal., The

work consists of backfilling a notch in the hill at the top of the cut with

broken rock; finer rock is to be placed on the bottom of the trench.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 11

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The abandoned section of Rose Creek at the bypass is the designated spoil area

coming from canal excavation in the nearby area. Ice is to be cleaned out of

the abandoned creek section.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 12

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

{

Extra Work Order Title: EXCAVATION OF CREEK EXTENSION AT OUTFALL OF ROSE CREEK

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The outfall excavation is to be extended across the Rose Creek meander. A rock

apron will be extended beyond the final weir and the diversion canal flow will

pass over it to enter Rose Creek.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 13

Contractor: GENERAL ENTERPRISES

{Extra Work Order Title: CORNISH CREEK INTERCEPTION AT 3+200

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK ard PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

Cleaning of ice and snow at Cornish Creek followed by ten loads of class V

rock on the upslope side of the canal.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 14

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: PLACE ADDITIONAL FILTER ROCK ON DOWNHILL SLOPE OF
CANAL, 2+820 to 3+000.

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

No additional work was required because contractor had already placed more

class IV than required.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 15

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT
Contractor: GENERAL ENTERPRISES

" Extra Work Order Title: MOBILIZATION/DEMOBILIZATION FOR 4th VIBRATORY PACKER

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONWAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The quantity of Class I material to be used in canal dyke construction has been

substantially increased from the Tender amount(see Change Order No. 1). This

requires an increase in compactor capacity to obtain the specified compaction.

The tendered bid allowed for 3 vibratory compactorsonly. Another vibratory is

required for compaction of the increase in Class I quantity. Letter from G.E.

to Golder Associates confirms agreement for payment of $4,320.00 ($3,160 for mo-

bilization/ $2,160 for demobilization)




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 16

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

" Extra Work Order Title:CORRECTION OF STRIPPING 2+160

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK ard PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

A stripping correction was required between stations 2+070 and 2+130 due to X-

sections indicating 1little if any stripping was done in the dyke area. Work

undertaken was removal and backfill of the class I dyke. The problem originated

from the deposition of fill and debris for an old exploration cut line which

ascends the valley wall and crosses the canal.




CYPRUS ANVIL MINING CORPORATIbN

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 17

Contractor: GENERAL ENTERPRISES

' Extra Work Order Title: REMOVAL OF EXCAVATION STEP IN AT 14890 and 1+860

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

In January good seepage liner material was encountered at Sta 1+860 during

excavation, in an effort to avoid placement of seepage liner the cut stakes were

moved in 3.8 metres on the downhill side at 1+860. Unfortunately, the existing

surface was not suitable to work on for placement of seepage liner and the

excavation had to be completed to grade between 1+830 and 1+890.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 18

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

| Extra Work Order Title: TEST TRENCH INTERMEDIATE DAM

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

Excavation and backfill of a test trench down the centre-line of the

intermediate dam south side. This work was necessary to investigate the sub-

surface materials beneath the sub-excavation for the intermediate dam.

Further trenching on the north side of the drainage ditch will be undertaken in

a similar fashion in the near future (similar work will also be undertaken for the

Cross-Valley Dam)




CYPRUS ANVIL MINING CORPORATION
by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 19

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

g
i

Extra Work Order Title: REMOVAL OF THERMAL LINER AT STA. 2+010

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

Removal of thermal liner and renlacing with rip-rap, also excavation of an

interceptor ditch at Sta 2+010. This is to protect against surface water flowing

over the thermal liner on the backslope, which is known to occur in this area.

Also a seep exists in the slope about one-third upright at 2+010 which has

heaved the thermal liner in this area - rip-rapping should alleviate this

problem.




CYPRUS ANVIL MIKING CORPORATION

by

GOLDER ASSOCIATES

L

EXTRA HORK ORDER NO. 20

1

Contract Title:

DOWHN VALLEY TAILINGS CONTAINMENT

GENERAL ENTERPRISES

Contractor:

) Ll

Extra Work Order Title: REMOVAL OF CANAL THERMAL LINER AT STA. 3/_ 420 FOR _-

‘ROCK _APRON

Pursuant o provisions of Article 24 of the gencral conditions, EXTRA WIRK and PAY-

MCNT FOR PROVISIONAL ITEHS,the Contract for DOWN VALLEY TAILINGS COLTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The work included removal of thermal Tiner from the walls of the canal at

Sta. 3 + 420 (Weir No. 47) to allow for a rock apron downstream of weir No. 47.

This work order includes only this work. Additional bottom excavation and

rock placement are recorded in the appropriate unit price items.

——— e
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CYPRUS ANVIL MINING CORPORATION

by °
GOLDER ASSOCIATES

EXTRA HORK ORDER MO, 21

Contractor:  GENERAL ENTERPRISES M%(

Extra Work Order Title: _ THERMAL LINER FOR THE SOUTH ABUTMENT/bF THE INTERMEDIATE

557, I -

PurSUant {o provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR FROVISIONAL ITEMS,the Coniract for DOMN VALLEY TAILINGS CONTAINMENT is

hereby arended to incorporate the folloewing EXTRA KORK:

Thermal 11n1ng of the south abutment of the Intermed1ate Dam was requ1red

to protect against permafrost degradation and sloughing of the canal waste pile.

Payment was to be according to_the thermal liner unit price with no

compaction being provided. This thermal liner was to be reworked when dam

construction was underway at the expense of the Contractor. (See memo #194).

o e m—— S c——d

e s




CYPRUS ANVIL MINING CORPORATION
by '

GOLDER ASSOCIATES

i

EXTRA WORK ORDCR NO. 22

Contract Title: DOWN VALLEY TAILINGS CONTAIRMENT

R GENERAL ENTERPRISES {§;Z?/<%ié42%i/

Extra Work Order Title: _SILT EXCAVATION IN BORROW AREA "A" Eé% CANAL ROCK
TRENCH BACKFILL. | /

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAIHMENT is
hereby amended to incorporate the following EXTRA HORK:

The work included backhoe and scraper excavation to borrow silt from

Borrow Pit "A" and placement of the silt in the rock trench in the canal near

Sta. 1 + 700 using the 966C frond end loader. The silt was preferred initially

because it would mould into the voids of the prepared rock surface better than

the bouldery till which was being encountered in Borrow Pit fo. However, the

quality of the till improved, the silt became wet and the use of the silt for

the initial backfill of the rock trench was stopped.

PC D, DI



CYPRUS ANVIL MINING CORPORATION
by .
GOL.DER ASSOCIATES

EXTRA WORK ORDER ND. 23

Contract Title:  DOWN VALLEY TAILINGS CONTAINMENT
! . 5 - 7'|
P ariraston: GENERAL ENTERPRISES _;Cziz;gf’}gg_%/
Extra Work Order Title:  DIVERSION DAM FOUNDATION PREPARATION ]

Pursuant 10 provisions of Article 24 of the general conditions, EXTRA LORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

_The work included the dozer yemoyal of snow and ice and other loose debris,

the drilling and blasting of the abandoned weirs and their removal using trucks and

988 B loader, and the.subsequent backfill of the dam sub-excavation. Backfill

materials are included in the appropriate items of the schedule of quantities and

prices (Schedule A). The Cat 235 backhoe was also used for this work.

e ————— e e o e e}




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 24

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES L7 )(/Z&é/

Extra Work Order Title: _ MAINTAINING HAUL ROADS FOR TANDE TRUCKS AND HAULING

’

OF FISH GRAVEL.

Pursuant to provisions of Article 24 of the gencral conditions, EXTRA HORK and PAY-
MENT FOR PROVISIORAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

Gravel required to fill in the voids of the outfall erosion control rock

was hauled .using highway tandem trucks Toaded by a 980C or 988 loader. The gravel

was taken.from Borrow .Pit "A" and hauled to the outfall either via the Tower creek

crossing or via the middle creek crossing when the lower crossing had washed out.

At the time of construction haul roads were generally thawing out and maintenance

particularly for the tandem trucks, was required. Because the lower haul road was

et e

not being used by any other equipmer.t the roads had to be maintained at the expense

of this Work Order. Some dozer, scraper and grader time was involved. After the

washout of the lower crossing, some sharing of maintenance costs for the middle

haul road was considered appropriate.

Travel time for truck drivers from downtown is inlcuded.




CYPRUS ARVIL MINING CORPORATION
by '
GOLDER ASSOCIATES

EXTRA HORK ORDER NO. 23

Coritract Title: DOWN VALLEY TATLINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES _ WK{,_/Z{/ N

Extra Work Order Title:  REMEDIAL STRIPPING CANAL 2 + 700 B o

I

Pursuant to provisions of Article 24 of the gencral conditions, EXTRA WORK and PAY-
MENT FOR FROVISIONAL ITENMS,the Contract for DOWN VALLEY TAILINGS CONTAIIMENT is
hereby anended to incorporate the followine EXTRA WORK:

The work.is basically an extension of Work Order No. 7, removal of

uncompacted Class I1I.dyke. Because the area at 2 + 700 had been generally used

as a marshalling area. for the crusher and quarry activity, it was difficult to

define what clean-up work belonged to the Contractor and what was required to remove

previously placed Class III.

The inspector and foreman agreed on an equipment split for this work.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA HORK ORDER HO. 26

Contract Title: DCOWN VALLEY TAILINGS CONTAINMENT

e Eritars GENERAL ENTERPRISES D7 Ly ‘

Extra Work Order Title: DIVERSION OF WATER FROM BYPASS Df?CH TO NEW DIVERSION

LANAL AND CONSTRUCTION OF DIVERSIONJ@%&

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS COMNTAINMENT is

hereby emended to incorporate the following EXTRA WORK:

The work_includes payment for construction of the temporary diversion dam

and for extra equipment required to complete the final diversion dam across the

e o i . e et == e F —_—

bypass ditch. For the.temporary dam payment was made for Class V rock and for the

equipment not included in the haul of the Class V rock (e.g. dozer to doze in

gravel upstream of the rock).

The second part extra equipment required to complete the dam including

a dozer, backhoe and in some cases a packer, was paid for. Material required for

construction was measured on a load count and surveyed quantity basis and included

in the quantities for the Diversion Dam.




CYPRUS ANVIL MINING COREZORATION
by .
GOLDER ASSOCIATES

EXTRA WORK ORDER HO. 27

Contract Title:  DOWH VALLEY TAILINGS CONTAINMENT -
7 .
Contractor: GENERAL ENTERPRISES 527)\/{;&4

Extra Work Order Title:  ROCK REMOVAL FOR NORTH VALLEY NAKINTERCEPTOR_

Pursuant to provisions of Article 24 of the general conditions, EXTRA HORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS COLTALHMENT is

hereby amended to incdrpcrate the following EXTRA WORK:
The work includes the drilling and blasting necessary to remove the high

spots along the mine leg of the Interceptor Ditch. Some dozing of the blasted

rock is required. In addition, some ripping and dozing of poor quality rock is

necessary to complete the interceptor ditch (mine leg only).

- e e . s g




CYPRUS ANVIL MINIKG CORPORATION
by '
GOLDER ASSOCIATES

EXTRA WORK ORDER HO. 28

Contract Title:  DOWN VALLEY TAILINGS CONTAINMENT
Contractor: GENERAL ENTERPRISES 27 L,

N A

Extra Work Order Title: DRAINAGE BLANKET ADJACENT TO CANAL/DYKE STA. 1 + 290

’

70 1 + 350.

Pursuant to provisions of Article 24 of the gencral conditions, EXTRA VORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAIHMENT is
hereby amendead to incorporate the following EXTRA WORK:

When Borrow Pit 1 was stripped for canal seepage liner (after. the creek

had been diverted) a.seepage zone was revealed. This seepage zone was blanketed

with clean sand and gravel to protect against piping.

The sand and gravel was hauled from Borrow Area "A" using a pushcat,

scrapers, and a dozer to place the material.




CYPRUS ANVIL MINING CORPORATION
by ‘

GOLDER ASSOCIATES

LT

EXTRA 1ORK ORDER NO. 29

Pereract Title: DOKN VALLEY TAILINGS CONTAINMENT

0L,

el Lo

COntractor: . GENERAL E”T_E_RF;}EI:LES

Extra Work Order Title: BORROW AREA A & B TEST PITS FOR BORROW MAfERIAL e
QUANTITIES ’

Pursuant to provisions of Article 24 of the gencral conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

for construction of the dams. Three test pits were.excavated in Borrow Area "A"

and one in Borrow Area "B". Density tests were performed in these pits as the

excavation advanced (to augment our borrow pit in situ density information) and

the test pits were logged. The information obtained was used to estimate the

reserve volume of alluvium in Borrow Areas "A" and "B".

— — i
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CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 30

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: INSTALLATION OF INSTRUMENTATION AT CROSS VALLEY AND

INTERMEDIATE DAMS

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

Piezometers and settlement plates were installed at both the Cross Valley and

Intermediate Dams. The Cat 235 backhoe was used for much of this work. The

JCB backhoe has been used. Some welding and pumping is also included.

Materials supplied by General Enterprises namely 1" pipe, 2' x 2' 3" plates,

3" ABS sleeves will also be charged to this Work Order.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 31

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES )7 L0,

Extra Work Order Title: REDUCE WEIR NO. 60, INSTALL WEIR NO. 61

’

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The tailwater at the outfall of the canal was too lTow (actually lower than the

original creek bed) and the head drop across Weir No. 60 exceeded 2 ft. Weir No. 60

. was reduced because it was too high. An additional weir, Weir No. 61 was constructed

using the excess rock from Weir No. 60 and rock hauled from stockpile. The Cat 235

backhoe was used to place rock, 988B loader was used to bring rock and sand and

gravel.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER HO. 32

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

%
Contractor: GENERAL ENTERPRISES 4?{777<f:;éﬁgq/

Extra Work Order Title: CROSS VALLEY DAM CORE TRENCH EXCAVAT(BN

‘

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

A trench 2 to 3 m deep below the foundation sub-excavation level was

excavated using the 235 backhoe. The trench was about 7 m wide at the level of

the sub-excavation and 5 m wide at the bottom of the trench. This trench was

inspected and logged.

This work should not be considered as extra work but rather as a part of

Item 4 (a) (iii).




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 33

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Eomtractor: GENERAL ENTERPRISES ijj7 ?5?}ﬁfif;(
L L3 v
Extra Work Order Title: CROSS VALLEY DAM BASE PREPARATION

’

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

This work includes the clean-up of soft material displaced by the working pad

preparation required at the Cross Valley Dam. The backhoe was used for this work.

This work should not be considered as extra work but rather as part of sub-

excavation backfill. (Item 4 (b) (i) of Addendum No. 4).




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 34

Contract Title:  DOWN VALLEY TAILINGS CONTAINMENT
o GENERAL ENTERPRISES - S Lt
Extra Work Order Title:  UPSTREAM BLANKET REWORKING //

T

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to inccrporate the following EXTRA WORK:

The work includes the hauling of stockpiled upstream blanket materials in

the vicinity of the upstream toe of the Cross Valley Dam and placement and

compaction of this material in the upstream blanket area.




CYPRUS ANVIL MINING CORPOPATION
by )
GOLDER ASSOCIATES

EXTRA WORK ORDER MNO. 35

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Conbrartars GENERAL ENTERPRISES

Extra Work Order Title: _ BYPASS DITCH EXCAVATION /63;7 )ZE:Z%Q%;ZP‘ 2

’

Pursuant to provisions of Article 24 of the general conditions, EXTRA HORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTALRMENT is

hereby amended to incorporate the following EXTRA WORK:
The work included the excavation of a ditch parallel to the existing

canal in the vicinity of the Diversion Dam and for the first 400 m of the canal.

e e w—— A e el

Payment for the work was made at the unit price bid for canal excavation.
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CYPRUS ANVIL MINING CORFORATION
by )

GOLDER ASSOCIATES

)

EXTRA WORK ORDER NO. 36

Contract Title: DOKN VALLEY TATLINGS CONTAIRMENT

C()r,tracf._or;‘ " GENERAL ENTERFRISES &7,{&{4_4

Extra Work Order Title: _ =~ BORROW PIT H STRIPPING ; -

Pursuant to provisions of Article 24 of the general conditions, EXTRA HORK and PAY-
MENT FOR PROVISIOMAL ITEMNMS,the Contract for DOWN VALLEY TAILINGS COHTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

Borrow Pit H (seepage liner borrow pit) is located on the left bank

(upslope) side of the canal between Sta. 1 + 200 and 1 + 300 (approx.). Because

_the stripping material in this area had to be hauled with scrapers to avoid

burying Borrow Pit I, payment was made at the unit price bid for canal

excavation.




CYPRUS ANVIL MIRING CORPORATION

by
GOLDER ASSOCIATES

EXTRA HORK ORDER NO. 37

Contract Title:  DOWN VALLEY TAILINGS CONTAIRMENT - -

GEHCRAL ENTERPRISES ___r_f__4ff2322;24f2%ﬁ%%7/ N

Contractor:

Extra Vork Order Title: _-_ BORROW PIT T STRIPPING

Pursuant io provisicns of Article 24 of the general couditions, EXTRA HORR and PAY-
MENT FOR PROVISIOWAL ITEMS,the Contlract for DOWN VALLEY TATLINGS CONTAILMERT is
hereby amended to incorporate the following EXTRA WORK:

Borrow Pit 1 (seepage liner borrow pit) is located on the right bank

_of the canal between Sta. 1 + 250 and 1 + 420 (Approx.). Payment for this

work was.made at the.unit price bid for canal stripping.

A i s e e e e e e s )




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 38

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT
Contractor: GENERAL ENTERPRISES // /‘ }_/, o

Extra Work Order Title: TEST PITS ACCESS ROAD //

Pursuant yto provisions of Article 24 of the general conditions, EXTRA VWORK and PAY-
MENT FORJPROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby alended to incorporate the following EXTRA WORK:

qut Pits were excavated along the approximate alignment of the Access
1

Road to assess the availability of borrow materials from the cuts which will

be required for the road.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 39

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES R dris

Extra Work Order Title: REMOVAL OF TILL MOUNDS IN CANAL /

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

Exposure of till material to cold weather resulted in chilling of

permafrost materials to the point that ripping of this material became

virtually impossible and it therefore became difficult to discern the material

from rock based on rippability. This resulted in some till mounds being mistakenly

considered as bedrock and the rock cross-section was constructed.

The till mounds in the backslope (2 + 380 area) required drilling and

blasting. It was agreed that the costs of drilling and blasting would be shared

on a 50/50 percent basis between the Owner and the Contractor. In addition, General

Enterprise were paid for common excavation required to remove the material.




Contract Title:

Contractor:

CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 40

DOWN VALLEY TAILINGS CONTAINMENT

s

GENERAL ENTERPRISES ZE7 A

£
Extra Work Order Title:  PUMPING OF ROSE CREEK DRAINAGE DIFCH

Pursuant to provisions of Article 24 of the general conditions, EXTRA ¥ORK and PAY-

MEWNT FOR PROVISIONAL ITEMS,the.Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The costs of pumping the flow in the Rose Creek Drainage Ditch will be

shared on a 50/50 percent basis between the Owner and the Contractor.

Should pumping across the clesed dams be required beyond that which would

be required for construction, the full costs of pumping will be borne by the Owner.

v



Contract Title:

Contractor:

CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 41/ CHANGE ORDER NO. 5

DOWN VALLEY TAILINGS CONTAINMENT

2FY bR
GENERAL ENTERPRISES 27 X Ol

Extra Work Order Title: DRAIN ROCK INTERMEDIATE DAM SOUTH ABUTMENT

Pursuant to provisions of Article 24 of the'general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The work includes the supply of drain rock, crushed filter rock and the

construction of the drainage system as detailed by Chahge Order No. 5.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 42

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

St FaTREE GENERAL ENTERPRISES P & i

F
Extra Work Order Title: SPILLWAY PREPARATION - CROSS VALL?% DAM
7

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the foilowing EXTRA WORK:

The work includes dozer and compactor activity required to level the area

R—

downstream of the Cross Valley Dam in preparation for placement of Class VIII

material using scrapers.




A

Contract Title:

Contractor:

CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA HORK ORDER NO. 43

DOWN VALLEY TAILINGS CONTAINMENT

GENERAL ENTERPRISES ) jziiékff”ﬁ

(A

Extra Work Order Title: _ REMOVAL OF COARSE MATERIAL, INTERMEDIATE DAM

UPSTREAM FACE

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

In the upstream terrace cut of the Intermediate Dam a few small Tenses of

medium to coarse openwork gravel were exposed. These were subexcavated at least

0.3 m into the face of the cut and backfilled with sand filter using a grader.

o S S e S s . = i e
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CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO.44

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES  // /<7 1/,

INSTRUMENTATION REPAIR //

Extra Work Order Title:

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the.Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK: -

Although the Contractor is responsible for damage which he may cause to

instrumentation, some instances of settlement plate repair have been required

through no obvious action of the Contractor. The settlement plate riser pipes

have been broken on some occasions in spite of normal filling operations due to

pipe weakness. In the latter cases, as judged by the Engineer, the costs of repair

are charged to this Work Order.




Contract Title:

CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 45

DOWN VALLEY TAILINGS CONTAINMENT

5 T
Contractor: GENERAL ENTERPRISES " ity
Extra Work Order Title: BORROW AREA 'G' STRIPPING //

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:
Additional stripping required to develop Borrow Area "G" subsequent to

the initial stripping are included in this Work Order.: Material removed was

a wet organic to inorganic silt.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 46

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor:

Extra Work Order Title: ACCESS ROAD

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

The work includes all stripping required for the cut/fill portion of the

Access Road (east of Station O + 600). Sub-excavation for the section of road

adjacent to the chemical storage pad is included.

In addition to stripping, this Work Order includes all work associated with

the cut/fill construction (except gravel capping) of the Access Road between

0_+ 000 and 0 + 600.

Ditch excavation was also allotted to this Work Order.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 47

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: BORROW AREA "F" REMEDIAL STRIPPING

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

Some parts of Borrow Area "F" (particularly the east extension of Borrow

Area "F") have required removal of organic debris, schisty material or silty

gravel which was not removed during the initial stripping. Removal of such

material was required on a discontinuous basis and hence the need for payment

on an hourly basis,




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 48

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

o L T o

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: Capping Canal Dyke with Sand and Gravel

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

The canal dyke was completed within the contract tolerances with respect to

top elevation on the basis of the contract unit price. However, it became evident

that there was a need to cap the dyke with additional sand and gravel for the

following reasons:

(1). The seepage liner element of the dyke tended to rut with traffic. Precipitation

tended to aggravate the situation and cause it to become muddy.

(2). Hydrocon Engineering recommended that certain sections of the dyke be raised

to maintain design hydraulic capacity which was reduced locally due to the varying

cross-section of the canal (which was adopted for construction convenience or

expedience), to overfilling of the canal walls, and to the design change in the

canal dyke.

(3). Trimmings of the seepage liner for completion of the top part of the dyke

were spread over the top of the dyke. While this material increased the grade of

the dyke, it required capping to prevent it from turning to mud and to maintain




CYPRUS ANVIL MINING CORPORATION page 2
by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 48 - cont'd.

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

DDDT
Csntractar: (oot nnL ENTEI’\F I\LSES

Extra Work Order Title: Capping Canal Dyke with Sand and Gravel

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

(3). good access along the top of the dyke.

Sand and gravel was hauled from Borrow Area "k" (coarse cobbly material)

and from Borrow Area "A" (sand and gravel).




CYPRUS ANVIL MINING CORPORATION

by
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EXTRA WORK ORDER NO. 49

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

RIS A -

Contractor: GENERAL ENTERPRISES

Tl

Extra Work Order Title: Upstream Blanket Silty Sand Cap Cross Valley Dam

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:
A silty sand cap from Borrow Area "C" was placed between Station 0 + 360

and 0 + 420 in the upstream toe area of the Cross Valley Dam. The cap was about

1 m thick.and extended from the upstream toe of the dam to a width over the

upstream blanket of about 15 m. The purpose of the cap was to provide healing

material to seal cracks in the underlieing upstream blanket which may develop due

to thaw of permafrost and ice.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 50

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: CROSS VALLEY DAM TOE ACCESS ROAD

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The work consists of the construction of an access road about 10 m wide

across the valley near the downstream toe of the Cross Valley Dam. Materials

will be borrowed from nearby natural deposits and any other waste piles of granular

materials. A 48 in. diameter culvert is to be installed to cross the drainage ditch.

In general, the road will be field engineered with the intent of providing

year round access across the valley and to the toe of the dam.




CYPRUS ANVIL MINING CORPORATION
by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 2!

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES
NORTH VALLEY WALL INTERCEPTOR PIT "F"

Extra Work Order Title:

Pursuant to provisions of Article 24 of the general conditions, EXTRA VWORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The work includes non-routine construction for the North Valley Wall

Interceptor through Borrow Area "F". This includes the initial levelling of the

dyke area, dyke construction and excavation at the west end outfall (including

rip rapping), and excavation of the culvert and back-filling at the east end.




CYPRUS ANVIL MINING CORPORATION

by
GOLDER ASSOCIATES

EXTRA WORK ORDER NO. °¢

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: PLACEMENT OF BOULDERS ON FACE OF CROSS VALLEY DAM

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT 1is
hereby amended to incorporate the following EXTRA WORK:

Boulders were placed on the upstream face of the Cross Valley Dam between

elevations 1,062.5 and 1,064.5 m between stations 0 + 360 and O + 465 and between

0 + 570 and O + 630. This work was required to augment the generally cobble

deficient material which was placed in this area; suitable materials were not

available at the time of fill placement.




CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 53

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT
Contractor: GENERAL ENTERPRISES
Extra Work Order Title: THERMAL BLANKET INTERMEDIATE DAM

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

The work includes the preparation for and placement of a scraper width of

Class VII type material from Borrow Area "B" on the upstream side of the

upstream core of the Intermediate Dam. The material was to be compacted to a

minimum of 95 percent of maximum standard Proctor dry density. The volume of

material to be paid for was the actual volume placed with scrapers. Approximate

Volume 18,000 m°.
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EXTRA WORK ORDER HG. 54

DOWN VALLEY TAILINGS CONTAINMENT

Contract Title:

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: _ NORTH VALLEY WALL INTERCEPTOR DITCH RIP RAPPING AT
NORTH ABUTMENT CROSS VALLEY DAM.

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:
At the north abutment of the Cross Valley Dam, the North Valley Wall

Interceptor Ditch has a relatively steep grade of 5 percent. The necessary

armouring of the channel was not obtained by windrowing cobbles. Therefore, a

0.3 m thickness of Class IV rip rap from the Intermediate Dam rock stockpile was
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by
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EXTRA WORK ORDER NO. 5°

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title:  STRIPPING BORROW PIT "M

Pursuant to provisions of Articie 24 of the general conditions, EXTRA WORK and PAY-
MENT FOR PROVISIONAL TTEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is

hereby amended to incorporate the following EXTRA WORK:

Borrow Area "M was opened up to prov1de silty til11 for the construction

of the North Va]]ey Wall Interceptor D1tch dyke through Borrow Area "F". This

old Access Road.




802-2038

CYPRUS ANVIL MINING CORPORATION

by

GOLDER ASSOCIATES

EXTRA WORK ORDER NO. 56

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT

Contractor: GENERAL ENTERPRISES

Extra Work Order Title: Raising of Int. Dam Berm to 1068.8

Pursuant to provisions of Article 24 of the general conditions, EXTRA HORK and PAY-
MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is
hereby amended to incorporate the following EXTRA WORK:

Between the terrace foundation area of the Iintermediate Dam and the

Intermediate Dam (approx Sta of 520 and of 670) the berm area of the dam was

raised to E1 1068.8 from 1068 (a calculated volume of 5291 m3) using Class VIII

material from Borrow Area "C". This material was not compacted due to equipment

breakdown and therefore payment will be made based on the equipment operation

hours. . o
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HYDRAULIC REVIEW OF AS-BUILT CONDITIONS
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ENGINEERING CONSULTANTS IN WATER RESOURCES

e } HYDROCON ENGINEERING (Continental) LTD.

August 21, 1981 File No. 47-7.3

Mr. Glen Gilchrist, P.Eng.,
Golder Associates,

5915 - 3rd Street S.E.,
CALGARY, Alberta.

T2H 1K3

SUBJECT: Rose Creek Diversion - Down Valley Tailings Proposal Project
Hydraulic Review of As-Built Conditions

Dear Mr. Gilchrist:

Our review of the hydraulic aspects of the as-built conditions for Rose Creek
versus design is contained herein. The review is based on our field and
office assessments, field data collected by your staff and various discussions
with you and your personnel and Mr. N. Cornish of Cyprus Anvil during

construction and preparation of this report.

Provided the modifications recommended herein are undertaken, we believe the
diversion channel will satisfy the initial hydraulic design objectives as
outlined in our May 1980 report. Hydraulic monitoring is also recommended.

Please advise if you have any comments or question.

Yours truly,
HYDROCON ENGINEERING (Continental) LTD.

ASSOCIATION OF
PROFESSIONAL ENGINEERS

/,\J\)d ‘ 0‘ “LBEHIH
@.M- Ve’d“lall, P.Ellg. PERMII NUMBE“

HYDROCON ENGINEERIMG
(CONTINENTAL) LT,

|

cc: Mr. N. Cornish, Cyprus Anvil, Faro.
Mr. D. Goodall, Golder Associates, Faro.
Mr. B. McAlpine, Indian and Northern Affairs, Whitehorse.
Mr. R.H. Cooper, Northwest Hydraulic Consultants Ltd, Edmonton.
Mr. M. Stepanek, Hardy Associates, Edmonton.

WMV :tc

220 - 4014 - Macleod Tr. S.E., Calgary, Alberta, Canada, T2G 2R7 (403) 243-8073
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INTRODUCTION

Flow diversion of Rose Creek around the Down Valley Tailings Disposal

Project commenced in May 1981. Some work remains to be done.

Hydrocon Engineering (Continental) Ltd., responsible for the hydrology
and hydraulic design of the channel for Golder Associates‘, was asked
to review the hydraulic aspects of the present as-built conditions and to
recommend additional measures if necessary to ensure the channel will
satisfy the design intent. Wim M. Veldman, P.Eng. of Hydrocon, in
addition to pre-design trips, visited the site during construction
(February 24-25, 1981 and April 7-8, 1981) and after diversion
(July 17-18, 1981).

Consultants to the Yukon Water Board have previously reviewed the
design.? A response to these comments was prepared by Hydrocon on
April 24, 1981.3 The Board's consultants also prepared additional

comments following a pre-diversion site visit on April 28, 1981.4%

Whereas the previous design reports and governmental reviews covered the
hydraulic and hydrologic aspects of the North Valley Interceptor Ditch
the Intermediate and Cross-Valley dams as well as the Rose Creek

Diversion this review is limited to the latter and addresses:

1. "Hydrologic and Hydraulic Design of Down Valley Tailings Disposal
Project, Cyprus Anvil Mining Corporation, Faro, Y.T." Hydrocon
Engineering (Continental) Ltd., May 8, 1980.

2. "Review of Hydraulic and Hydrologic Aspects of the Cyprus-Anvil Down
Valley Tailings Containment Project." Northwest Hydraulic Consultants
Ltd., February, 1981.

3. "Response to Review Comments on Hydrologic and Hydraulic Design of
Down Valley Tailings Disposal Project, Cyprus Anvil Mining
Corporation, Faro, Y.T." Hydrocon Engineering (Continental) Ltd.
April 24, 1981,

4, Letter from R.H. Cooper, P.Eng., Northwest Hydraulic Consultants Ltd.
to B. McAlpine, Indian and Northern Affairs, May 14, 1981.
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1)
2)
3)

The expected hydraulic performance of the as-built channel,
Additional works if necessary, and
Expanding on previous review comments in light of limited operating

experience to date for the diversion.

The review was based on:

1)
2)

3)

4)

5)

Previous reports for the channel by Golder Associates and Hydrocon.
Twenty as-built representative cross-sections of the channel upstream
of the upper 5% drop weir section (as prepared and submitted by Golder
Associates). As-built water levels were determined by the Corps of
Engineers' HEC-2 computer program.

Detailed cross-sections and velocity measurements obtained by Golder
Associates at a "metering reach" in the channel. Manning's roughness
values were determined from this data.

Riprap sizes measured by Colder Associates during construction and by
Hydrocon during the July 17-18, 1981 site visit.

Site visits and discussions with Golder Associates personnel and

Mr. N. Cornish of Cyprus Anvil.

Site photographs are appended to this report as well as a comparison of

water levels and grades and computer printouts of the HEC-2 backwater

studies.



HYDRAULIC REVIEW OF AS-BUILT CONDITIONS

General

The chief areas of concern related to the as-built conditions of the

channel are:

1) A somewhat narrower-than-design section in some locations,

2) Steeper-than-design side slopes in some reaches particularly on the
right (downhill) bank of the channel,

3) Anticipated performance of the riprap armouring particularly on some

areas of the right (downhill) slope.

It is understood that as a consequence of some surveying and construction
complications and proceduresS, the channel in some locations is some-
what narrower than design. End dumping of the Class IV armouring over
the side slopes, rather than placing it from the bottom probably was a
factor contributing to the as-built slopes being somewhat steeper than
design in some locations. Difficulties in obtaining and manufacturing
r;iprap combined with a tight diversion schedule resulted in placement of
some armour material not wholly satisfying the Class IV armor specifica-

tions particularly in the latter stages of construction.

Other as-built conditions and/or design refinements, of less concern than

the above that were reviewed are:

1) Expected performance of the somewhat irregular pilot channel,

2) Need for additional drop structures,

3) Need for riprap on the upstream diversion dam,

4) Final alignment of Cornish Creek into the Rose Creek,

5) Repairs or modifications of the inlet of Goodall Creek into Rose
Creek,

6) Field designed solutions, if necessary, for the various tributaries

which generally flow only during spring breakup.

5. From personal communication with Golder personnel.



A concern previously raised by the Board's consultants? was the
hydraulic capacity of the channel in the event Manning's roughness is
greater-than-anticipated in design. Limited operating data to date was

reviewed to expand on a previous response.3

Channel Cross Section

Using twenty representative as-built cross-sections of the channel (as
surveyed and plotted by Golder Associates), water levels for the 1:500
year design discharge of 160 m3/sec and Manning's 'n' value of 0.030
were computed using the U.S. Corps of Engineers' HEC-2 backwater
program. These are compared to design levels on Drawing 47-7.3-1. The
drawing also illustrates design and as-built thalweg elevations of the
main channel. As-built channel widths are also compared to their design
values. Since the sections were selected to be. representative of every

part of the channel, simple straight line interpolation was assumed

between the sections in both the HEC-2 work and on the drawing.

Due to cross-section variations which create head losses, the computed
water levels for the as-built dimensions can be expected to be somewhat
higher than those computed for the uniform design sections. This is
apparent in the 0+700 - 04900 and 2+300 - 2+500 reaches. Generally
except for the areas from approximately Station 14000 - 1+300, 1+500 -
14900 and 2+450 - 2+700 area, the as-built grades for the main channel

invert satisfy design requirements.

To satisfy the initial design requirements, ie: that the diversion
channel is capable of carrying the 1:500 year contingency flood, the
crest elevation of the right (downhill) dyke should be equal to or
greater than the computed elevations shown on Drawing 47-7.3-1. The
amount the existing dyke has to be raised is not known since the surveyed
cross sections used in this study do not reflect the present dyke
height. It appears that raising may be required from approximately
Station 0+400 - 0+950 and from about 2+250 - 2+500.



The crest elevation of the left (uphill) slope riprap is considered to be

adequate as is because:

1) Differences between initial design and computed elevations are
small, and,
2) Areas where the greatest differences occur are low velocity and/or

rock areas.

Riprap

Class 1V Armouring - Riprap sizes during early phases of construction

were measured at the processing site and in place by Golder Associates.
These sizes, reviewed by Hydrocon, met design requirements. To meet the
very rigid diversion date, it was necessary to place some armour material
directly from the quarry rather than first processing it. This resulted

in a wide range of sizes as illustrated on Photo 4.

During the July 17-18 field evaluation, Hydrocon randomly measured Class
1V armour sizes in place on the downhill slope near the upstream end of
the channel. Every piece falling under the 3 foot mark of a stretched
out tape was measured and the average size of 66 measurements computed to
be 150mm. compared to a design range of 180 to 210mm. Such a measurement
technique was not possible for the reaches containing fine grained

material interspersed with the larger sizes as shown on Photo 4.

For a given design velocity, riprap stability is dependent on material
size, flow depth and side slope. Drawing 47-7.3-2 illustrates the
relationship between allowable wvelocity and side slopes for the 50 and
500 year design floods. It illustrates that for design-sized armour
material, the riprap is stable for the as-built side slopes and the
design assumptions shown. Using the same type of analysis, in place
armour material having a Dgg of 150mm. at a side slope of 1.5H to 1V

was found to be marginally stable for design flood conditions.



The fact that less-than design-sized material at a steeper slope still
satisfies design objectives is not an indication of over-conservatism in
the initial design but due to the use of a higher safety factor to allow

for some breakage during handling and placement.

In areas such as shown on Photo 4 where armour was placed directly from
the quarry without processing, namely:
1) The right (downhill) bank for about 200-300 metres upstream and
100 metres downstream of Goodall Creek, and
2) The left (uphill) slope from the bedrock control in the upstream
end of the channel to approximately Station 0+160 (the rock
outcropping on the left bank),
removal of the undersized material and replacement with material sizes
consistent with the rest of the channel armouring is recommended. The

precise extents of this rework shouid be field determined.

Class V Drop Weir Riprap - Except for perhaps four or five drop weirs

which from a hydraulic viewpoint may require some additional riprap in
the future, the Class V riprap and drops meet design objectives. Size
measurements by Golder Associates in early 1981 indicated the material

meeting design requirements.

With higher flows no doubt there will be some movement of some of the
smaller rock sizes in the weirs resulting in perhaps some gaps. These
gaps, if small, are not a concern from a hydraulic viewpoint and are

apparently desirable from a fisheries viewpoint.

There may be some steeper-than-design side slopes in the right (downhill)
slope of the channel armoured with Class V riprap (see Photo 12). Until
the "fish" gravel is transported and/or settles further into the voids,
the exact as-built slope is difficult to assess. The April 7-8, 1981
site visit by Hydrocon prior to placement of the "fish" gravel indicated
no concern with the slopes. Some additional side slope riprap may be

required at the most upstream weir in the future.



Additional riprap placement is not considered necessary at this time.
Close monitoring of the structures is recommended and maintenance and/or
upgrading of the potential areas of concern noted undertaken if greater-
than-anticipated movement of the weir riprap occurs which could affect
the hydraulic performance of the channel. It should be noted that
adequate weirs from a fisheries viewpoint may not be totally adequate
from a hydraulic viewpoint and vice versa and thus some compromising may

be required.

Pilot Channel
The pilot or low-flow channel on the uphill side was intended primarily

to reduce potential icings in the channel and to a lesser degree, con-
centrate the zone of highest velocity along the uphill slope. The as-
built pilot channel is somewhat irregular as shown in a comparison of
Photos 8 and 10 which illustrate a well defined and non-existent pilot
channel respectively. Generally the pilot channel is non-existent only
in the over-wide or over-deep areas where the need for it, from the view-

point of the second intent, is less.

Historically icing problems have occurred as a result of fluctuating
flows caused by a plant power outage which requires increased spillage
into Rose Creek. Since power problems now are less frequent and of short
duration (15-20 minutes)® future icing problems are expected to be
relatively minor in the Rose Creek Diversion. If unusual or unexpected
events caused icings which could affect the hydraulic capacity of the
channel during breakup, ice would have to be removed prior to breakup as
was done in 1976 and 1977. It should be noted that the old diversion
channel had no pilot channel. Based on the above discussion, the as-

built pilot channel meets the design intent.

6. From personal communication with N. Cornish of Cyprus Anvil.



Additional Drop Structures

The fisheries related need for additional drop structures in the 0.19
percent slope section has been reviewed by Mr. B. McAlpine of Indian and
Northern Affairs with Mr. N. Cornish of Cyprus Anvil and it has been
tentatively agreed that an additional structure will probably be con-
structed at the location shown on Photo 5 - a 15 metre long, narrow high
velocity reach. If constructed at the downstream end of the fast reach
with a crest elevation equal to the water level at the upstream end, the
weir will have ne significant impact on the hydraulic performance of the
diversion channel during design conditions. Local widening of the pilot
channel may, by reducing average velocities, also be effective. If done
in a series of small steps (in the longtitudinal direction), it would

probably satisfy fish passage requirements.

An additional weir will probably be required at the outlet of the channel
into Rose Creek. The need for the weir is due to the lower-than-
anticipated tailwater level in the natural channel caused probably by
cghannel straightening and bed degradation. This additional weir has been
recommended by Cyprus Anvil's fishery consultant.”  With or without
this weir, the channel will meet the hydraulic design intent during

design flood conditions.

Riprap on Upstream Diversion Dam

The upstream face of the dam is shown on Photo 1. During normal flows,
a low berm protects the dam from waves which could be generated in the
relatively wide channel upstream of the dam (Photo 2). Peak flows and
stages on Rose Creek, because of its small drainage area, are of short
duration. Thus the probability of high flows coinciding with high winds
from the right direction (parallel to the channel) is low. Since the dam
cross-section is quite massive and the material contains numerous large
boulders, wave induced erosion will be relatively minor and is not
expected to affect the integrity of the dam. Thus additional rock to
protect the face of the dam is not considered necessary at this time.

The structure should be monitored.

7. According to N. Cornish of Cyprus Anvil
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Alignment of Cornish Creek

During the 1980-1981 winter, Cornish Creek was temporarily diverted
parallel to Rose Creek to prevent icings in the channel under con-
struction. Significant ice formed along the temporary diversion (Photo
15). Presently the flow is along part of the winter diversion channel
(Photo 16), and then breaches this diversion (Photo 18) to enter the main

diversion channel (Photo 14).
Options considered for Cornish Creek were:

1) Divert flow back into its natural channel,
2) Maintain the winter diversion with Cornish Creek entering Rose Creek
downstream of the diversion channel or,

3) Maintain present flow alignment.

Options 2 or 3 would both require extensive excavation, grading and
armouring. Beyond the limits of the alluvial fan developed by Cornish
Creek where the material is very fine grained and susceptible to erosion,
an armour layer underlain by a filter layer would be required to

stabilize the channel.

Cornish Creek can be readily diverted back into its natural channel
(Option1}, and into the Rose Creek diversion channel via the rock inlet

section (Photo 13) with the following work:

1) Cleanup vegetation and trees pushed into the lower part of the creek
during construction of the temporary diversion channel,

2) Clear to the start of the winter diversion area,

3) Clean-out bottom of natural creek at start of the winter diversion
channel,

4) Construct a boulder core diversion dam across the present temporary
diversion downstream of the natural channel. Use locally available
material (Photo 17),

5) Complete dam by adding fine grained impervious material to its
upstream face and armour with gravel boulders. Field engineering of

the structure is recommended.



If future operation of Rose Creek diversion indicates an icing problem as
a result of inflow from Cornish Creek, the rock inlet section into Rose
Creek may have to be revised or a structure constructed upstream which
permits diversion of winter flows along the 1980-1981 temporary diversion
route while summer flows continue along the natural Cornish Creek into

Rose Creek diversion.

Goodall Creek

Goodall Creek has deposited significant quantities of gravel from the

thermal liner placed on the slope into the Rose Creek diversion (see
Photos 6 and 7). Construction activity may have contributed to Goodall
Creek "jumping" its natural banks and entering Rose Creek diversion

downstream from its designed inlet area.

Measures may be necessary to ensure future "jumping" of Goodall Creek is
prevented and that it enters Rose Creek at its designed area. These are
best field engineered. Some additional rock and/or breaking of the
bedrock is also recommended in the lower portion of the designed inlet
(Photo 6) where the flow presently surfaces. This could, if left as is,
result in icing problems in winter. Gravel deposited by Goodall Creek in

Rose Creek should be cleaned out.

Other Tributaries
Provided that the rilling caused by the other snow-melt runoff create no

thermal or geotechnical concerns8, no action is considered necessary at
this time. It may take several more years to firmly establish the prime
location of the overflow areas. At the present, one source of water may
create up to three overflow areas into the diversion channel often as a

result of temporary construction disturbances.

8. Golder Associates believe that the very local nature of these
overflows present no geotechnical/thermal concern. It is understood
that the Board's geotechnical consultant is of the same opinion.

- 10 - l_:_El



If in the future, some of these tributaries create problems such as
excessive loss of thermal liner from the slope and/or gravel deposition
in Rose Creek, a possible design solution at that time may be a riprapped
inlet such as at Cornish and Goodall Creek. Half-round culverts down the
side slopes could be another option provided they are well located and

installed.

Manning's Roughness Values

The Board's consultants questioned the design roughness value of 0.030
and expressed concern about the capacity of the channel if the Manning's
value proved to be as high as 0.042, Golder Associates accurately
measured 4 cross sections and surface velocities in a straight reach of
the channel. By adjusting the surface to an average velocity, Hydrocon
computed the average Manning's 'n' value to be about 0.024. Although
this is certainly by no means an indication of the composite roughness of
the channel at design flood conditions, it also does not justify a higher
;:iesign value at this time particularly since the roughness decreases at
increased flows. Continued monitoring and metering of the channel is
recommended, particularly at higher flows, to better determine actual

roughness values and thus hydraulic capacity.

= 11 =
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1.

CONCLUSIONS AND RECOMMENDATIONS

Except for three reaches, station 1+000 - 14300, 1+500 - 1+900 and
2+450 to 2+700, the as-built grades of the main channel invert satisfy
design objectives. To ensure the as-built channel meets the design
hydraulic capacity, raising of the downhill (right) dyke may be
required from approximately station 0+400 to 04950 and from about
2+250 to 2+500. Drawing 47-7.3-1 illustrates the differences in
computed water levels for the as-built conditions versus design.
Since the present as-built elevations in these areas is not known, the

magnitude of the necessary dyke raise is not known at this time.

Upgrading of the Class 1V channel armouring is required on the
downhill (right) slope near Goodall Creek and on the uphill (left)
bank at the upsiream and - two areas where unprocessed armouring was

placed. The remainder of the armouring is adequate.

The precise limits for the above recommended work should be field

determined.

The drop weirs should be monitored and modifications and/or upgrading,

whether fisheries or hydraulic related, made when and if necessary.
The as-built pilot channel meets design objectives.

If desired from a fisheries viewpoint, an additional low drop weir may
be built in a narrow, high velocity reach in the diversion. As an
alternative, the pilot channel could be widened here to reduce

velocities and facilitate fish passage.

An additional weir can, if deemed necessary from a fisheries
viewpoint, be constructed at the downstream end of the lower drop weir
reach. The present condition will satisfy hydraulic requirements

during design flood conditions.



8. The weirs should be monitored particularly following high flows and

riprap added if necessary.
9. The upstream diversion dam requires no additional wave protection.

10.Cornish Creek should be diverted back into its natural channel.

11.Measures should be taken if necessary to ensure Goodall Creek stays

within its banks. Some additional riprap is required and/or loosening

of the bedrock where it enters Rose Creek diversion to ensure sub-

surface flow occurs. Material deposited in Rose Creek by Goodall

Creek should be cleaned out.

12.No action is required at this time at the other tributaries entering

the diversion channel.

13.A preliminary and rough computation of Manning's 'n' value from the

hydraulic characteristics of the as-built channel indicates no reason

to suggest the design value of 0.030 is low.

14.A hydraulic monitoring program should be developed and implemented to

better assess the hydraulic capacity and performance of the channel.
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APPENDIX A
PHOTOGRAPHS



PHOTO 1

Looking downstream at channel inlet
of dam and material sizes in fill.

and diversion

dam. Note bench upstream

July 17, 1981



PHOTO 2

Looking upstream from diversion dam at earlier diversion

channel.
July 17, 1981

PHOTO 3

Looking upstream at rock outcropping in channel bed at
upstream end of channel.

July 17, 1981



PHOTO 4

Looking downstream at left bank at Station 0+210. Highwater
and present depths (and flows) are Im (5.5 m3/sec.) and 0.35
(1.7 m3/sec.) respectively.

July 17, 1981

PHOTO 5
Downstream at high velocity and transition area at Station 0+570
(approx.). Weir with a crest elevation equal to the water level
at the upstream end of the fast section to be constructed.

July 17, 1981
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PHOTO 6

Panoramic view of Goodall Creek. Flow spilled over designed section causing gravel
to be deposited at base of slope in the creek bed. See next photo as well.
Deposited material to be removed.

July 17, 1981



PHOTO 7

Looking upstream from Station 0+900 towards Goodall Creek.
Deposition of material is obvious. Upgrading of riprap
required on right (downhill) bank at Goodall Creek.

July 17, 1981

PHOTO 8

Looking upstream from Sta. 1+200 with Goodall Creek in background.
July 17, 1981
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PHOTO 9

Looking upstream from Sta. 1+590 towards location of previous
photo.

July 17, 1981

PHOTO 10

Looking upstream from Sta. 2+130.

July 17, 1981



PHOTO 11

Looking upstream from Sta. 2+820 (first drop structure).

July 17, 1981

PHOTO 12

Upstream series of drop structures (1:15 approx.) Still extensive
"Fish" gravel in slope riprap on right (downhill) bank.

July 17, 1981



PHOTO 13
Looking upstream at entrance of Cornish Creek.

July 17, 1981.

Looking upstream between the 5% slope sections. Cornish Creek
presently enters Rose Creek over the slope just upstream of the
"fish" gravel bar.

July 17, 1981



PHOTO 15

Looking downstream at icings in Cornish Creek diversion
channel. Diversion made during construction to prevent
ice development in Rose Creek channel.

February 25, 1981

PHOTO 16

Looking downstream the diversion channel from near its
upstream end.

July 18, 1981




PHOTO 17

Upstream towards start of diversion channel. Recommendation
is to build a rock core diversion dam at bottom of photo and
divert flow back into its natural channel which exits from
the lower left of photo.

July 18, 1981

PHOTO 18

Breach and undercutting of Cornish Creek through the diversion
channel spoil dike. If material is undercut further and/or melts,
flow could be temporarily blocked and perhaps continue downstream
along the winter diversion route.

July 18, 1981
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Date
1981

June 5

‘July 2

Aug. 5

Sept. 2

Oct. 8

Note:

TABLE VIII-17 (CONT'D)

CROSS VALLEY DAM SETTLEMENT PLATES

Sta. 0+459.0 m
Settlement Plate CVDS-3%*

Plate Settlement Fill
Elev. (m) Elev.
1047.0

(Settlement plate broken
and settlement survey re-
started on June 29)

1046.77 0.00
1046.735 0.035

1046.739 0.031
1046.739 0.031

1046.733 0.037 1055.10

1046.731 0.039

1046.726 0.044 1055.42

1046.725 0.045 1055.59

1046.716 0.054 1056.07

1046.714 0.056 1056.12

1046.702 0.068 1056.276

1046.712 0.058

1046.712 0.058
1046.709 0.061

1046.710 0.060
1046.708 0.062
1046.707 0.063

1046.728 0.042 10564383
1046.706 0.064 106178
1046.678 0.092 10634171
1046.665 0.105 1065.61
1046.661 0.109 1065.76

* See Table 3-3 for details on locations.

Sta. 0.567.1 m

Settlement Plate CVDS-4%*

Plate Settlemen Fill
Elev. (m) Elev.
1047.427 0.0 1048.5
1047.422 0.005

1047.424 0.003

1047.424 0.003

1047.424 0.003

1047.425 0.002

1047.418 0.009 1051.968
1047.371 0.056 105727
1047.195 0.232 1061.75
1047.158 0.269 1065.84
1047.158 0.269 1065.74



CYPRUS ANVIL DOWN VALLEY PROJECT Table VIII - 18

Hydraulic Piezometer Data Sheet
Location : PEI- 0| 2295 m M 1,824 OmE
P8l-0l- S (shallow) . P8l-01-D (deep)
Tip Depth : 6/ m Tip Depth : /OFm
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e ] - dey - dry c.&
m@% | - Ar} = o[rx} CE
Tane | ¥ = Aruj 506 gL 63| 33| c E
Wl F = .‘J“ﬂ B-€3l1085:-10] #90| c.E.
Gept™ 1 | 614 / 76108612 88| EP
2L 610 cdes assumed 855|icgs 18l 782| BP
30 | ¢15 L T 1y 829 s ] 7-5¢[ 2P
o4 2 lsi2 | dry_deoth 265 |cgcog| 792 | BE —
15 1611 ) £62 [egs 10| 90 | RO T2 56 291 4s.
Noy (5 ] = Ar\j 9-8( 18292 | 7:08 |IL (K.




CYPRUS ANVIL DOWN VALLEY PROJECT Table VIII - 19

Hydraulic Piezometer Data Sheet
Location : T8I- 02 .209-OmN  LB3IFmE
¥al-62- | Tal-02-2
Tip Depth : //:0m Tip Depth : 27 Lm
Ground Elev: /092:/ Ground Elev: /093 ./
Tip Elev. : /082:-/ m Tip Elev. : /085 7Fm
Top of tube above ground: O 86 Top of tube above ground: O §7m
w.L. | WATER LEVEL WL, | WATER LEVEL
DATE ‘:: REMARKS ’:':: REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
Y| e | 1w W] tm) | ()
m’. ’
O.:{ 2.8 netallect - \vo’rt prie/aome;4exs Boked owd ’Pl\&g%{d

3 &
oi' 58 m oluw_ 4o Caci\"\(j’ récoguedy "9 eSS,




CYPRUS ANVIL DOWN VALLEY PROJECT

Table VIII - 20

Hydraulic Piezometer Data Sheet i
Location : F2I-03 1068-Om N 830 -OmE
Tip Depth S /m
Ground Elev: /067 4L
Tip Elev. : /0583
Top of tube above ground: O 4/
W.L. | WATER LEVEL Wi, | WATER LEVEL
DATE ",:: REMARKS DATE ':: REMARKS
of | ELEv. | DEPTH of | ELEV | DEPTH
["mﬁ' (m) (m) [:3! (m) {m)
==—._—7.=
Upnd 278 wotallod
23 CLf*eS."’_‘J\ corditon
25 e
20 CE
r""f‘\u ’ Ce&
Jure | =
sl o CE
Cogt 1% 2
g =
2. =0
=0 EL
Ca 9 il
15 2P
PR
Nag 15 ezo oS oo

-
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CYPRUS ANVIL DOWN VALLEY PROJECT
Table VIII - 21

Hydraulic Piezometer Data Sheet
Locotion: FPQ(— 04 . [,OTRmN. [ ¥83m E.
P8 — 04 - 2 (Ghallow) P8I — 04 — [ (desp)
Tip Depth : [[.Om Tip Depth : /4,
Ground Elev: /093.0m Ground Elev: /093.0m
Tip Elev. : /052.0m Tip Elev. : /06S.Lm
Top of tube above ground: 095 Top of tube above ground: .89,
w.i. | WATER LEVEL W.L. | WATER LEVEL
DATE '::: REMARKS ‘::: REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
| tml | tm) B i) | e
Al 25 /2! . Ao/ 26 /5] rikolled
2% | - dy Ce 2 |24 oG 7] 2%2 | ce
29 = dy CE. 2 24708671233 ce
o |- dry _Ce 30 246106 29|23-7] Ce
oy | - dy CE Moy | |24.2 06269233 | Ce
49 = V9 123.8lbl.07229[ce
14 - 4 | — —
i 17 —_ dry CE :l,lfe [T {237 lo%.19 22:8|CE
oy 7 — d’é CE. :.rufu 7 3.7 bk.19122:8 | CE
S 17 | — dny _ BF 58 17 123.2 bb.63 1222 8P
241 - dn__ BP " 24 123.5000.391 22:4 | &
B | = dry  BP 20 123.5 |lo70.37| 22: € |BP
o 9 | - dny 8P 0k 9 |23.5 il 39| 22°¢ | 8P
s | = dng 8P 15 123.8 VoT0. 33 22-¢ | £p
by IS | — dﬁé W & kP Nv 15 [23.010%.29] 227 [k % £P




CYPRUS ANVIL DOWN VALLEY PROJECT

Table VIII - 22

Hydraulic Piezometer Data Sheet
Locotion : PBI-0S 95.5mN  ZoomE
Tip Depth : /2.2 m
Ground Elev: /073 m.
Tip Elev. : /0%0.8m
Top of tube above ground: 71.11m
WL | WATER LEVEL I wi. | waTER LEVEL
DATE ':: REMARKS DATE ':: REMARKS
of | ELEV. | DEPTH of | ELEv. | DEPTH
[ tm | () Bt | tws
il 2/2 Trstalled
e dy Ce '
I B dw _ CE
% |~ dry (2 |
Moy 1 il dry CE
[¥i CI i o
14 — -
Jung 17 = dey  CE
Gy 7 | — dn,  CE
e 17 | — by, EP
F 1 — L £
3o |12.6|h8.S1 |15 [
. 7 2.6 lbs.sSI{ /-5 £p
1S 2.0 ll0g2.1f | 709 &P
Ny, (5 |20 )os1.s1| /15 M ¢ 4P

aJmJ_-A—H_L-—_——_a-___-.—i




CYPRUS ANVIL DOWN VALLEY PROJECT
Table VIII - 23

Hydraulic Piezometer Data Sheet
Location: F8I- 06, b24mN  A85725m E
Tip Depth : 6.lm
Ground Elev: /093.0m
Tip Elev. : /0867m
Top of tube above ground: 0,97,
W.L. | WATER LEVEL wi. | WATER LEVEL
DATE ':: REMARKS DATE ’:: REMARKS
of | ELEV. | DEPTH of | ELEV. | DEPTH
I | (w1 | (e ] tm) | ()
Porid 2481 Tnstadted
28 dy CE
29 dy CE
3 dw e
Mo 1 dy Ce
v ? =X
4. -
Fﬁu 17 dry CE
Luly 7 g 47
[F. [7 Ay
I 24. 3
30 diy I
q __ﬁ
15 dny/ |
Nov IS % I
|




CYPRUS ANVIL DOWN VALLEY PROJECT

Table VIII - 24

Hydroulic Piezometer Data Sheet
Location: P8I-07 , 355mN SolTmE
Tip Depth : b.lm
Ground Elev: /074.8n
Tip Elev. [088-Tm
Top of tube above ground: 0.8%
W.L. | WATER LEVEL W.L. | WATER LEVEL
pate [ 'ror REMARKS oate | 'or REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
I:‘e (m) {m) Im! (m) {m)
(& 271 Fostadled
&' 6.0 lwsasgls 2 | CE
A 62 |p87.42] 53 [ Ce
20 ‘2 g 2| 53 Ce
My 1 4.1 T2 52 ce
N9 140 [pEet] 5/ | ce
4 16.0 giL8] 5/ [ ce
e 17169 [1038.78] 6-0 | CE
Ty 7 189 Yose-78] 8.0 | CE
S 17 |70 gz 8 dw? &F
T 94 _ [
30 6.9 1be8.78 dn, 5P |
YA = ¢
5 | 7.0 Vo78 68 C‘ﬁ" Bp
Noy 1S |68 |052.88 d,g, M % &P
1
|




CYPRUS ANVIL DOWN VALLEY PROJECT

Table VIII - 25

Hydraulic Piezometer Data Skeet
Location : PT[— OB 359.5m N 3139.5m E
Tip Depth : L.
Ground Elev: [095.7m
Tip Elev. : [088 4.
Top of tube above ground: 0.77m
w. | WATER LEVEL wi. | WATER LEVEL
DATE ':: REMARKS DATE ‘:::' REMARKS
of | ELEV. | DEPTH of | ELEV. | DEPTH
| 5l ST S | tm) | ()
ford 2631 Tostalled
~ 2z 169 8%.52] €2 | Ce
A_169 p¥l2|é2 | Ce
| 30 [69080]62 ] ce
M b.8 Vo802l 6-/ | Ce
i % 6.7 @721 60| ce
4 167 hg?T2| 6. 0] CE
Jure 17 175 0f272]| 68| Ce
Qdy 7 |81 |f82.372] 74| CE
S8 (7 182 pss.22 dry’ B
1 24_ _ (v
o |82 Jogs.22 dry? B
. 7 |-
[5 182 lb8g.2 dey? BP
No 1€ |31 |bie-37 ary b 174




CYPRUS ANVIL DOWN VALLEY PROJECT
Table VIII - 26

Hydraulic Piezometer Data Sheet

Location : FBI-07, 350.SmN 3330m E

Tip Depth : 1.3 @’"’j)‘”&ﬁ’é ched < "“h%‘u-
Ground Elev: [074.8m

Tip Elev. : /OB'?:m(a,rmuu) N S
Top of tube above ground:  0.37..

wW.Ll. | WATER LEVEL W.L. | WATER LEVEL
DATE ':: REMARKS DATE ':: REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
W tm) d e 3 (m) | ()
Pord 9@?31 TnsAled
KT ‘
29
)
mﬁi
1
4

@p_{ 17 _16.3 1108737 Sl Cce
Tl 7 164 082271 55 |Ce
o 17 16.5 Wgsrzl 5 ¢ 18

/ 24 e
30 165 lo82.17| 5~ ¢ |8
k9 | —

15 | 4418727 5.5 |BP
ey, 15 163 Vo8337| 54 |k 2 8P




CYPRUS ANVIL DOWN VALLEY PROJECT Tl VTS — 99

Hydraulic Piezometer Data Sheet
Location : Bl— Kl 2626. TS m N -638852m B Diverfon Gual o"‘ﬁ%ﬁ‘
Rl— | — | Cohallow, I%"#} Bl= Kl— 2 (atwef» 4 ¢)
Tip Depth : (<5, Tip Depth : 39 5n.
Ground Elev: [04%. 2 m Ground Elev: |04%.2
Tip Elev. : 194174 Tp Elev. : 10I17.7
Top of tube above ground: (.44, Top of tube above ground: [.332m
W.L. | WATER LEVEL w.l. | WATER LEVEL
DATE ':::' REMARKS ':':' REMARKS
of | ELEV. | DEPTH of | ELEV. | DEPTH
L ] et | (m B twy | G
Harsh Iof8-! Tnotndlod bﬁk.L- Mer k/rg-t Tidad by KL,
Unrovn 15,84 1A3.51 | 5. 70 | Goe Miohn Leonal? rport | Unkrown  [STR 11043.86|£.4S |Juo Kok Leonet? ot
no. VAZTSR . S‘eou/%r o, VAZTSE. G | /El
Oopendlix T ME
ot 17/51] 450 Vo4, | (ot L7/31|2.18 /o735 /
" 30 433 |ottol | Oldor hitorickec ' % 233 ¥ 20 ( Gotdar At 1tec
Dk /o | 465 o44.19 MorsJorieg Ok f6  |3.89 o#5 &4 Nonorag
7 |4.80 lotd.0¢ 2 1402 [p4€.5] ‘ d
y IS 1482 jotdoz Md &P WMo IS |4.05 (4843 b gp
b 17 o232 Dk in fee 2 |£2/ otz ke 4 o
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CYPRUS ANVIL DOWN VALLEY PROJECT

Table VIII - 28

Hydraulic Piezometer Data Sheet
Cross Yalley Out;
ocotion: 8= K3 2643.63uN -J8fpne o pesidyher Sl 0L
I-K3 - | (Geap) 8l-K3—2 (Shation) .
Tip Depth : 72.0m Tip Depth : Ilm
Ground Elev: [oS!.3 Ground Elev: JoSI.3
Tip Elev. : 1029.2 Tip Elev. lo4o. 3
Top of tube above ground: (.45, Top of tube above ground: (0.4%,,
W.L. [ WATER LEVEL WL, | WATER LEVEL
DATE ’:: REMARKS ‘:: REMARKS
of | ELEV. | DEPTH of | ELEV. | DEPTH
L (] tm) | (m) W] (w1 | ()
2]%! Tuolled by KL W, 12/81 Tectallod by KL
Unssoun |7 07 [10AS0€] 6.62 |Joo Miohn Loovotf et | Unbsown 16,97 [IofS. 16l G.S1 e Mok Leomaft pport
0. VAZTSR Dk I/8) fo. VA 275%_Dut.1/81
Ay TT bpentix T
G 1781|5757 liot. B , £ [ e 17781 5747 o 3 { éf
"3 533 pothds | odor hocites BP] 35" 547 ot 3 | Gde Ridocinfes 8¢
Ok lb 1523 Yot6.51 honikorig 0 N0k Jb  |S20T Jokbe ] horboria _ BF
27 1503 o472 & 27 |48 Vof.97 v &
Nov Is 1519 S bedgp Woy /5 14.7 ot 82 M 347
e 12 1502 Yobo. 73 ke ko Qe 12 |4.68 YotT.[o b d kgt
|

8/-K3



- CYPRUS ANVIL DOWN VALLEY PROJECT

Table VIII - 29

Hydraulic Piezometer Data Sheet
KovosEraan ok daw , Near
Location : Bl— K4  222%12mN  —/52.15m E wca Bk
el A
gl—K4-| (deep) gl—K4 - 2 Shallow)
Tip Depth : 77, Tip Depth : /2Zm
Ground Elev: /052.7 Ground Elev: /052.7
Tip Elev. : 1025.7 Tip Elev. lo40.7
Top of tube above ground: /-/Zm Top of tube above ground: (.78,
WL, | WATER LEVEL Wi. | WATER LEVEL
DATE ‘;:: REMARKS ’:: REMARKS
of | ELEV | DEPTH of | ELEV. | DEPTH
| tm | (w1 me tm) | ()
[tor 13]81] Tosalied 5 KL |1 /570 Testaled & 7L
Urkpor | 6.80 |fofS.22] 797 | Loo Mlohn Laowsr] ropat] liskinsumn | 6.0 |/04S.36] 188 | e Kiohn Leonof] wpert
o, 275k, ot 12 o VAZISR , k1[5
Aﬁpeadjﬁ ﬂ lﬁlpeﬁdlkﬂ ,
O 1731 ] 2.22 & | pe (7/81] 2.1 &
' % [230F bletke (ddor Asorahs |~ 22 |2.08 - Boked ‘wtdy Macciole: P
Dt b L.24 I Hotked Mowborng  EF 0k lb 205 | bHoked Monikoni, 2 £p
27 244 |- dny [boked 7 g 27 1231 Fy (oo ~ g
Nw 15 |2.4] |- frozen M#LP Wow IS 12.25 |- frozen b ¢ 8P
|
|

G/ K b



CYPRUS ANVIL DOWN VALLEY PROJECT

Hydroulic Piezometer

Table VIII - 30

Data Sheet

Location :

Tip DCpfh §

Bl-KG
El-KG—I (de)

3Tm

Ground Elev: 1076.9
: [037.9
Top of tube above ground: ().%4n

Tip

Elev.

1413.64 m N

Downstram Tee ok (981
171’? ZDME Ta T 2

Bl-Ke-2Z @‘?mdjafe) (S“— Bl-k&-:
Tip Depth : 275,

Ground Elev: [074.9
Tip Elev. :104?,4.
Top of tube above ground: .74,

W.L. | WATER LEVEL W.L. | WATER LEVEL
DATE ",:: REMARKS ’:: REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
L [:3. (m) (m) [umh‘. (m) (m)
Mor 19/21 Fomd by KL Wi 1981 Tnctalled by K.
Urkosn | 3.80 11067 78| 164 1o kiohn Learoll st | Unkmown G0/ [1067.77] 175 (e Mihn Looroff 1eprt
po. 1A 2758, Tyt 1/8/ no. IRZ7S8, Lot 1/8
42554,& Apperdix TC
e 17/2/| 9.20 o3 54 , & Gp [7/81] 9.08 |/068.50 &
T 920 ot 4 [ ol hries  EP] " 24 [940 lfobs.54 Y Goller hstees  &¢
P |08 |hes.67 | Monkorng 8] 30 |B.9% /05368 Mokorsg AP
Db 1S | 8.4 Yobg.5o BP N0k s |8.85 /068719 &
Nov IS |B.51 |/067.23 b3gplov. IS |8 40 |7 24 M 24P

8/- 44



CYPRUS ANVIL DOWN VALLEY PROJECT
Table VIII - 31

Hydraulic Piezometer Data Sheet

Locotion : Bl—Kb (ontiued)  M18.64m N @wfle_mu Taﬁ 92
BKo—3 Q) RME gt

Tip Depth : [3m

Ground Elev: [07(.9

Tip Elev. : |0639

Top of tube above ground: 0.74m

w.L. | WATER LEVEL W.L. | WATER LEVEL
from from
DATE vop REMARKS DATE op REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
Bl tw | e 1 el | twd

Mar 19 ;72’ Trgtalled ﬁg KL

Uekrozn 18.66 [1068.02] 740 | Mo loonaff 1port
o, VAZTSE Lt |/5]

Wzlv’:
(3ot 17/2115.07 |1072.57] %
" 4 3.6 ]m68% b oy s B
3 |8.59 |hb9oS Moraborisg & ]
Ok IS |8 45106718 = 2
Nov. Is _|7.36 /06768 Medgp
|
|
|

B/~ /<6 €ontd)



CYPRUS ANVIL DOWN VALLEY PROJECT
Table VIII - 32

Hydraulic Piezometer Dcta Sheet
S Toe of 1981
Locotion : 8|'—K7 ’.ZSZSGMM !752!8ME ,.Eu\_ : hM
Bl— K7— | (dp Bl— KT — 2 @aliov)
Tip Depth : 77m Tip Depth : bOm
Ground Elev: /062 7 Ground Elev: /048. 2
Tip Elev. :/046.2 Tip Elev. :/062.2
Top of tube above ground: 0.59m Top of tube above ground: (. 7/m
WLl. | WATER LEVEL W.L. | WATER LEVEL
DATE ':: REMARKS '::: REMARKS
of ELEV. | DEPTH of ELEV. | DEPTH
| tmd | 1 sl G R
[ 205 Toold by KL Vo o Tl by KL
bown {209 06T, (2| /50 | Jie Mo Leonof repotc Nlbsworn |2.8% |1066.94] 98 |G Hohu, Loonaff rport
o, VAZISE_Jyt.I/8! o)A 2758 Cok 1/81
| hyedic T lopdix I
gt 17/8) [ 103 Job7 7, & o 17/81] 161 1iob7 0 _#k
' 24 |18 ool 7/ bidr b ko)~ 24 (245 |t 46 [ oWy bt fp
2 1037 lok] 82 Motilormg #l 30 [[55 )5 | Morakerina gr
1S {09, 067 83 - b W0k 1S |1.54 |pb7S7 i P
Nov 1S 1072 | fozen Mg Nov. 1S |75 Y067.2% b £ Ep
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DOWN VALLEY TAILINGS CONTAINMENT
CONTRACT DOCUMENTS
CYPRUS ANVIL MINING CORPORATION

Faro, Yukon Territory

CONFORMED CoOorPyY



A. SPECIFICATIONS

Cyprus Anvil Mining Corporation

DOWN VALLEY TAILINGS CONTAINMENT

Faro, Yukon Territory
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Construction Schedule
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Emergency Spillways and Decant Channels G-40
4,14 Payment Item 4(j) - Class V Erosion Control Rock for

Emergency Spillways and Decant Channels G-41
4.15 Payment Item 4(k) - Excavation, Hauling, Placement

and Compaction of Class I Material

for Diversion Dam Construction G-41
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5.1 Provisional Item 5(a) - Clearing, Grubbing and

Stripping of Spoil Retainer Dyke Foundation Area G-43
5.2 Payment Item 5(b) - Excavation, Hauling, Placement

and Compaction of Fill for Spoil Retainer Dyke G-44
6 - North Valley Wall Interceptor
6.1 Payment Item 6(a) = Excavation of North Valley Wall

Interceptor Ditch G-45
6.2 Payment Item 6(b) - Class VIII Thermal Lining of

Channel at North Abutment of the Cross Valley Dam G-45
6.3 Payment Item 6(c) = Dyke Fills for North Valley Wall

Interceptor G-46
7 - General Access and Pipeline Access Road
Ta1 Payment Item 7(a) - Fill Placement for Access Road G-48
7.2 Payment Item 7(b) = Access Road Culvert Installation G-49
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Invitation for Tenders

CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT
Faro Yukon Territory

INVITATION FOR TENDERS

Tenders are invited for the construction of the Down Valley Tail=-
ings Project associated with the mine and mill complex located near Faro,
Y.Te

Work under this contract is scheduled to commence October 15, 1980,
and to be completed by October 1, 1981.

Tender Documents

The Tender Documents for this contract are being provided only to
selected potential contractors on an invitation to bid basis. They have
been made available for pickup at specific locations upon payment of fifty
dollars ($50) for the first set and twenty-five dollars ($25) for each
additional set. Payment should be made by certified cheque payable to
Golder Associates and shall be refunded upon return of the Tender Documents
in good condition within fourteen (14) days after the Tender closing date.

Conditions of Tendering

Tenders must be for the entire work included in the Contract. Cy-
prus Anvil Mining Corporation reserves the right to reject any or all ten-
ders, and to accept any tender considered advantageous to it.

All Tenderers must attend a prebid site meeting to be held in the
boardroom of the Cyprus Anvil Mining Corporation, Faro minesite administra-

tion building at 13:00 hours August 20, 1980.

Cyprus Anvil Mining Corporation will not be responsible for any
costs incurred by the Tenderer in preparing his tender.

Qualifications of Tenderers

Tenders will be considered only from Tenderers whose financial re-
sources, technical ability and experience are commensurate with the work to
be performed, and who have successfully completed comparable work on other

projects.

Tender Closing

Sealed tenders will be received until 13:00 hours Pacific Daylight
Saving Time on Monday, September 15, 1980 at:

Cyprus Anvil Mining Corporatiocn,
355 Burrard Street,

Vancouver, B.C.

vVeC 2G8
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Instructions to Tenderers

CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT

Faro Yukon Territory

INSTRUCTIONS TO TENDERERS

Submission of Tenders and Public Opening

Sealed Tenders for the construction of the Down Valley Tailings
Disposal Project at Anvil Mine near Faro, Yukon Territory, as gen-
erally specified herein, will be received by Cyprus Anvil Mining
Corporation until 13:00 hours Pacific Daylight Saving Time, Mon-—
day, September 15, 1980 at:

Cyprus 2Anvil Mining Corporation,
355 Burrard Street,

Vancouver, B.Cs

V6C 2G8

There will be a public opening of the Tenders at the time and
place noted in Clause 1.1 above.

Four blank copies of the Form of Tender and Schedules are annexed
hereto, and Tenders shall be upon these forms. Two copies shall
be enclosed in a sealed envelope, clearly marked "Tender for Cy-
prus Anvil Down Valley Tailings Containment, Faro, Yukon Terri-
tory"™ and addressed to:

Cyprus Anvil Mining Corporation,
355 Burrard Street,

Vancouver, B.C.

veC 2G8

Tenders shall be in duplicate and any documents submitted by the
Tenderer which are intended to explain or qualify his Tender shall

be submitted in duplicate.

Conditions of Tendering

Tenders shall be in Canadian Dollars and shall include duties,
taxes both direct and indirect, insurance premiums, costs of per-
formance and related bonds, Workmen's Compensation assessments,
Unemployment Insurance assessments, and other statutory assess-
ments, and all the Tenderer's contributions to normal provisions
commonly called "Fringe Benefits" as set out in collective labour
agreements in the area of jurisdiction.
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Instructions to Tenderers

A1l payments by the Owner will be made in Canadian Currency only,
at any branch of such chartered bank as the Owner may designate.

The Owner reserves the right to reject any or all tenders for any
reason, and the lowest tender will not necessarily be accepted.
The Owner will not be responsible for any costs incurred by Ten-
derers in making their tender.

The Tenderer shall furnish evidence satisfactory to the Owner, to
demonstrate conclusively that he has the ability and experience to
perform the various classes of work involved, and that he has
sufficient capital and plant to enable him to prosecute the same
successfully and to complete and deliver it as provided in his
tender.

Tenders should not be incomplete, conditional or obscure, and
should not contain additions not called for, erasures, alterations

or irregularities of any kind.

Information Available

A general information package is provided with the contract
documents. This package includes exploratory borehole and test
pit logs, laboratory testing results, climatological data, Rose
Creek flow data and Xerox reproductions of site photographs. A
report entitled "A Documentation of the Cyprus Anvil Test
Excavation Down Valley Tailings Project" and dated June, 1980 is
also provided.

The above-mentioned information package was extracted from a three
(3) volume design report prepared by Golder Associates and dated
June, 1980. A limited supply of this report entitled "Final
Design Recommendations for the Down Valley Tailings Disposal
Project" may be inspected at the following offices of Golder
Associates:

(1) 5915 - 3 Street S.E.
Calgary, Alberta
T2H 1K3
Tel. (403) 259-3413
Attn: Miss Kendall Spielman

(ii) 9854 = 42 Avenue
Edmonton, Alberta
T6E 5L6
Tel. (403) 463-2131
Attn: Mrs. Gerri Ross

( 2d3) 224 - West 8th Avenue
Vancouver, B.C.
V5Y 1N5
Tel. (604) 879-9266
Attn: Miss Karen McKenzie
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Instructions to Tenderers

This report will also be available in limited supply for use on
site from Mr. N.G. Cornish at the minesite administration building
of Cyprus Anvil Mining Corporation.

The above-mentioned report may not be reproduced in whole or in
part. The designs shown in the report have been modified for
construction.

Additional information may be inspected at Golder Associates'
office located at 5915 - 3 Street S.E., Calgary, Alberta.
Tenderers wishing to make use of this service should centact Mr.
D.C. Goodall by telephone at (403) 259-3413.

All information made available to the Tenderer is to assist the
Tenderer in his assessment of field conditions and, while Golder
Associates believes the information to be truly representative of
conditions at the site, Golder Associates shall not be held liable
for the interpretations placed upon or the uses made of the data
and other information provided.

Jobsite Conditions

It shall be understood that the Tenderer, in preparing his tender,
has satisfied himself with conditions at the Site, with the Speci-
fications and Drawings, with board and lodging standards, and has
independently investigated and is satisfied with the conditions to
be encountered, qualities and quantities of work to be performed
and materials to be furnished, including the conditions imposed by
reason of standing collective labour agreements, labour condi-
tions, and labour rates. The Tenderer shall not claim at any time
after the submission of his tender or subsequent execution of a
contract that there was any misunderstanding in regard to the
conditions imposed by the Contract Documents.

The Tenderer shall form his own opinions of materials and founda-
tion conditions, the character of the materials to be excavated,
disposed of, or used in the work and of any other conditions af-
fecting the work from inspection of the Site, from study and in-
spection of available samples and records and from such other in-
vestigations as he desires to make. He shall place his own inter-
pretation upon soundings or borings made on behalf of the Owner.

The Tenderer shall arrange at his own cost for any access to and
on the Site which he may require during the period for preparation

of tenders.

Clarification of Tender Documents

If any Tenderer finds an inconsistency, error or omission in the
Tender Documents, or requires clarification of any provision con-
tained therein, he shall submit his guery in writing to Golder
Associates, 5915 - 3rd Street S.E., Calgary, Alberta T2H 1K3.
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Instructions to Tenderers

Any revisions to the Tender Documents will be issued as written
"Addenda", which will be distributed to all parties registered as
having purchased copies of the Tender Documents.

Inclusion of Addenda with Tender Documents

Any Addenda to the Tender Documents which may be issued to Tender-
ers during the time for preparation of tenders shall be covered by
the tenders, and shall become part of the Tender Documents. If any
Addenda are issued, each Tenderer shall acknowledge, in the space
provided therefor in the Form of Tender, that he has received them
and that his tender has been prepared in accordance therewith.

Acceptance of Successful Tender

Tenders shall remain valid and be irrevocably open for acceptance
by the Owner for thirty (30) calendar days after the closing time
for submission of tenders.

The successful Tenderer will be notified in writing by the Owner
of the acceptance of his tender. The successful Tenderer shall
then execute a contract with the Owner within seven (7) calendar
days of notification of acceptance of his Tender in the Form of
Agreement between Owner and Contractor, forming a part of the
Contract Documents. The Contract shall consist of the Contract
Documents as defined by Article 1 of the General Conditions.

Bonding

Each tender shall be accompanied by a Bid Bond or a certified
cheque drawn on a Canadian Bank, or an irrevocable and uncondi-
tional bank letter of credit (expiring not sooner than 45 days
after the closing time for submission of tenders) in the amount
equal to 10 percent (10%) of the Contract Price. The cost of ob-
taining same (including interest on the certified cheque) is to be
borne by each Tenderer.

Within fourteen (14) days following receipt by the successful Ten-
derer of notice in writing from the Owner of acceptance of this
tender he shall furnish the Owner with the required bonds in ac-
cordance with the requirements of Article 20 of the General Con-
ditions hereof.

In the event the successful Tenderer fails to execute the contract
as required by Clause 7.2 above, or fails to furnish the bonds as
required by Clause 8.2 above, the Owner may call upon or cash the
Bid Bond, letter of credit or certified cheque of that Tenderer
and may retain the proceeds as liquidated damages, and all other
rights and obligations of the successful Tenderer and Owner with
respect to the accepted tender shall cease.
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Instructions to Tenderers

The Owner will return or release the Bid Bond, letter of credit or
certified cheque of each unsuccessful Tenderer when it becomes
apparent that his tender will not be accepted. The Bid Bond,
letter of credit or certified cheque of the successful Tenderer
will be returned when he furnishes the bonds as required by Clause
8.2 above.

Construction Schedule

The successful Tenderer shall carry out the Work in such a way
that the various stages of the Work are completed not later than
the times stated in the "Construction Schedule", and as covered
under Clause 6 of the General Clauses.

Board and Lodging

The Tenderer shall note that board and lodging are to be be sup-
plied in part to the Contractor's labour force in accordance with
Clause 14 of the General Clauses.

Schedule A - Schedule of Quantities and Prices

The work will be paid for on the basis of tendered prices for the
items included in Schedule A, the Schedule of Quantities and
Prices contained in the Form of Tender. Any work not included in
the said Schedule of Quantities and Prices and not susceptible to
classification as an item so included and not of such a nature as
is ruled by the Engineer to be part of the Contractor's normal
costs will be paid for in accocrdance with the terms of Article 24
of the General Conditions hereof, "Extra Work and Payment for
Provisional Items",

The parts of the Work for which Tenderers are to submit prices
have been divided into items in order to enable Tenderers to ten-
der for different portions of the Work in accordance with their
estimate of their cost so that in the event of an increase or de-
crease in the quantity of any particular item of work, the actual
quantities executed may be paid for at the rate stated for that
particular item of work, subject to the basis of payment laid down
for each item in the Specifications. It is to be clearly under-
stood that no work will be paid for under more than one item or
more than once under any item.

The guantities in Schedule A - the Schedule of Quantities and
Prices contained in the Form of Tender herecf have been listed for
the purpose of comparing Tenders on a uniform basis. It must be
distinctly understood that any quantities shown in the Schedule of
Quantities and Prices are approximate only and that the Owner ex-
pressly or by implication does not represent that the actual quan-
tities will even approximately correspond therewith. No variation
whatever therefrom in the quantities actually handled shall give
rise to any claim against the Owner except as permitted under Ar-
ticle 3(b), Form of Agreement between Owner and Contractor.
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Instructions to Tenderers

Each item as detailed in Schedule A, the Schedule of Quantities
and Prices contained in the Form of Tender hereof shall be rea-
sonably priced for such item. Under no circumstances will a mani-
festly unbalanced tender be considered by the Owner. When called
upon to do so by the Owner the Tenderer must submit details of how
each Lump sum and Unit Price item in the Schedule of Quantities
and Prices has been determined.

Tender Schedules

Tenderers shall provide with the Form of Tender annexed hereto,
and on the sheets provided with the Form of Tender for that pur-
pose, the following:

Contract Schedule A - Schedule of Quantities and Prices.

Contract Schedule B - Statement of Work in Progress and of recent-
ly completed contracts.

Contract Schedule C - Preliminary Construction Schedule (monthly
basis). The Work shall be performed in accordance with Contract
Schedule C until approval of the Contract Construction Schedule as
provided in General Clause 6.

Contract Schedule D - List of proposed Subcontractors.

Contract Schedule E - Proposed Supervisory Personnel.

Contract Schedule F - Statement listing equipment to be provided
for prosecution of the work in accordance with the schedule to be
submitted for approval as outlined in Article 6 of the General
Clauses.

Contract Schedule G - Manpower Forecast.

Contract Schedule H - Statement of surcharge on current B.C. high-
ways equipment rental rates.

Contract Schedule J - Statement listing equipment to be made
available for foundation subexcavation and subexcavation backfill
for dams.
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Form of Tender

FORM OF TENDER

To: Cyprus Anvil Mining Corporation,
355 Burrard Street,
Vancouver, B.C.
VeC 2G8

Tender by

a company duly incorporated under the laws of Canada, whose place of

business is:

OR Tender by: Whose place of business is:

and

and

and

comprising the joint venture of

and having its Head Office at

and hereinafter called the "Tenderer".
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Form of Tender

FORM OF TENDER

The Tenderer has been carrying on business as
for

vears.

The Tenderer has carefully examined all the documents listed in
Article 1 of the General Conditions hereof, and the Tenderer here-
by agrees that should the Owner award a Contract to the Tenderer,
the said documents shall be included in the Contract Documents.

The Tenderer agrees that the acceptance of this tender by notice
in writing given to the Tenderer by the Owner shall commit the
Tenderer to the performance of the Work in accordance with the
Contract. The Contact shall be and be deemed to have been dated
and made as of the date of said notice in writing of acceptance of
this Tender.

The Tenderer agrees that this Tender is to continue open to accep-
tance and irrevocable for thirty (30) days, and that the Owner
may, at any time within thirty (30) days of closing date give
notice to the Tenderer in writing of acceptance of this Tender,
and whether any other Tender has previously been accepted or not,
and whether notice of acceptance of another Tender has been given
or not. The Tenderer acknowledges the provisions of Clause 8.3 of
Instructions to Tenderers and agrees that they shall apply if this
tender is accepted.

The Tenderer agrees that, if his Tender is accepted, he shall fur-
nish contract bonds in conformity with the requirements of Article

20 of the General Conditions hereof.

The Tenderer hereby proposes

(Name of surety company)

(Full address of surety company)

Accompanying this tender is a Consent of Surety signed by the
above named surety company which binds it to provide the required
Performance Bond and the required Labour and Material Bond (in
accordance with the regquirements of Article 20 of the General
Conditions herewith) should the tender of

(Name of Tenderer)

be accepted.
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Form of Tender

The Tenderer hereby tenders and offers to enter into a Contract,
in the form herein set forth, to supply and do all or any part of
that which is set out or called for in the Specifications in ac-
cordance with the Specifications for the Contract Price stated in
Schedule A, the Schedule of Quantities and Prices, and the Ten-
derer agrees that if this Tender is accepted by the Owner the
Tenderer will carry out the Work specified herein.

The Tenderer agrees that, if this Tender is accepted by the Owner
the Tenderer will execute any additional volume or gquantity of
work that may be required, over and above the quantities set forth
in Schedule A, the Schedule of Quantities and Prices at the unit
prices and lump sum prices tendered herein except as permitted
under Article A-3(b), Form of Agreement Between Owner and Con-
tractor and in accordance in all respects with the requirements of
the Detailed Specifications.

The Tenderer agrees that under no circumstances shall any such
alterations, additions and deductions affect the validity of the
terms of the Contract or give grounds for any claim.

The Tenderer certifies that he will commence the Work and will
complete the Work in accordance with the dates specified in Clause
5 of the General Clauses.

The Tenderer certifies that from his personal inspection of the
site, he has satisfied himself with conditions at the Site, with
the Specifications and Drawings and the conditions imposed by
reason of standing collective labour agreements, board and lodging
standards, and that no variation whatever in the character or
quantities of the materials actually handled or other conditions
affecting the Work shall give rise to any claim against the Owner
other than as provided by Article 3(b) of the Agreement between
Owner and Contractor.

The Tenderer's Bankers are

and their full address is

The Tenderer certifies that he has received the following addenda
to the Specifications:

Addendum No.




NOTE:

DATED AT
day of

B-4
Form of Tender

this

Witness

For

By

For

By

For

By

If the tender is submitted by a Corporation, it must be properly
executed and the seal of the Corporation affixed in the presence

of proper officers.

The Corporation Seal of

as hereto affixed in the presence of:

(Signature and Official Capacity)

(Signature and Official Capacity)
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Schedules
CONTRACT SCHEDULE A
SCHEDULE OF QUANTITIES AND PRICES
CONTRACTOR
PAYMENT APPROX. UNIT :
ITEM NO. DESCRIPTION UNIT QUANTITY PRICE AMOUNT
1(a) Mobilization L.S. - S
1(Db) Demobilization L.S. =
2(a) Slashing in Tailings Hectares 30
Impoundment Area
2(b) Clearing and Grubbing Hectares 54
2(c) Burning of Clearing and Hectares 26.5
Grubbing Debris
2(4) Stripping and Removal of m3 144,000
Waste Material
3(a) Clearing of Canal Area Hectares 52
3(b) Grubbing and Stripping of m3 222,000
Canal Dyke Foundation and
Excavation Area
3(c) Common Excavation m3 521,000
3(4) Upstream Blanket (CVD)* m3 63,000
] 3(e) (i) Canal Rock Excavation m3 44,300
3(e)(ii) Controlled Blasting m? 5,000
FLEY Thermal Liner and Canal m3 249,000
Dyke Class I Zones
3(qg) Seepage Control Liner m3 33,000
Class II
3(h) Filter Gravel Class I m3 24,000
3(1) Rock Riprap and Filter
Rock Class IV m3 43,500
3(39) Canal Dyke Fill Class III m3 98,000
3(k) Canal Outfall Erosion m3 34,000
Control Class V
3(1) (1) Filter Rock Stockpile m3 1,000
31y (i1) Erosion Control Rock
Stockpile m3 2,000

*CDV denotes Cross Valley Dam
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Schedules
PAYMENT APPROX. UNIT
ITEM NO. DESCRIPTION UNIT QUANTITY PRICE AMOUNT
4(a) Provisional Item Dam
Foundation Subexcavation $1,100,000 x FACTORt = s
4(Db) Provisional Item Dam
Foundation Subexcavation
Backfill $1,100 ,000 x FACTORt = $
4(c) Excavation, Hauling, Placement
and Compaction of Class VI
Material for Dam Construction
4a(c) (i) CVD* m3 86,000
4(c) (ii) Intermediate Dam m3 56,000
4(4d) Excavation, Hauling, Placement
and Compaction of Class VII
Material for Dam Construction
4(d) (i) CVD* m3 75,000
4(d) (ii) Intermediate Dam m3 34,000
4(e) Excavation, Hauling, Placement
and Compaction of Class VIII
Material for Dam Construction
4(e) (i) CVD* m3 97,000
4(e) (ii) Intermediate Dam m3 207,000
4(f) Excavation, Hauling, Placement
and Compaction of Class IX
Material for Dam Construction
4(£) (i) CVD* m3 40,000
4(f)(ii) Intermediate Dam m> 11,000
4(qg) Excavation, Hauling, Placement
and Compaction of Class X
Material for Dam Construction
4(g) (i) cvD* m3 80,000
4(q) (ii) Intermediate Dam m3 30,000
4(h) Class VIII Abutment Fills
for Emergency Spillways
and Decant Channels
4(h) (i) cVD* m3 10,000
4(h)(4ii) Intermediate Dam m3 2,200

*CVD denotes Cross Valley Dam
t-FACTOR denotes factor explained on Schedule H
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PAYMENT APPROX . UNIT
ITEM NO. DESCRIPTION UNIT - QUANTITY PRICE AMOUNT
4(1i) Class IV Filter Rock for
Emergency Spillways and
Decant Channels
4(4)(4) CVD* m3 1,800
4(1i)(ii) Intermediate Dam m3 1,000
4(73) Class V Erosion Control Rock
for Emergency Spillways and
Decant Channels
4(3)(4) CVD* m3 4,600
4(3) (ii) Intermediate Dam m> 2,800
4(k) Excavation, Hauling, Placement
and Compaction of Class I
Material for Diversion Dam
Construction m 12,000
4(1) Excavation, Hauling, Placement
and Compaction of Class II
Material for Diversion Dam
Construction m 6,000
5(a) Provisional Item Clearing
Grubbing and Stripping of
Spoil Retainer Dyke Foundation
Area 12,000 x FACTORT= S
(b) Excavation, Hauling, Placement
and Compaction of Fill for
Spoil Retainer Dyke
m3 13,000
6(a) Excavation of NVWID** m3 60,000
6(b) Thermal Lining of Channel
at north Abutment of CVD* m3 20,000
6(c) Dyke Fills for NVWID** m3 2,000
7(a) Fill Placement for Access
Road m3 60,000
7(b) Access Road Culvert
Installation m 80
8 Premium Cost of Bonds
The following will be paid
by the Owner in accordance
with Clause 20 of the NA NA~ NA

General Conditions

TOTAL CONTRACT PRICE

*CVD denotes Cross Valley Dam
** denotes North Valley Wall Interceptor Dyke
+-FACTOR denotes factor explained on Schedule H
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CONTRACT SCHEDULE B

STATEMENT OF WORK IN PROGRESS AND STATEMENT OF RECENTLY COMPLETED CONTRACTS

CONTRACTOR:

A Statement of present commitments and enumeration of contracts completed over the
last 5 year period:

Joint
PRESENT COMMITMENTS: Joint Venture Contract
Project Owner Venture Sponsor Scheduled Percent Amount
Yes No Yes No Completion Complete - ($000)
Joint
RECENTLY COMPLETED CONTRACTS: Joint Venture Contract
Project Oowner Venture Sponsoxr Scheduled Percent Amount

Yes No Yes No Completion Complete ($000)
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CONTRACT SCHEDULE D

LIST OF PROPOSED SUBCONTRACTORS

CONTRACTOR:

ITEMS OR PORTION
NAME OF SUBCONTRACTOR ADDRESS OF WORK SUBCONTRACTED




CONTRACTOR:

CONTRACT SCHEDULE E

c-7
Schedules

PROPOSED SUPERVISORY PERSONNEL

NAME AND
PROPOSED POSITION

EXPERIENCE AND QUALIFICATIONS

NAME OF REFERENCE CONTACT
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CONTRACT SCHEDULE F

STATEMENT LISTING EQUIPMENT TO BE PROVIDED FOR PROSECUTION OF
THE WORK IN ACCORDANCE WITH THE SCHEDULE TO BE SUBMITTED FOR
APPROVAL AS OUTLINED IN ARTICLE & OF THE GENERAL CLAUSES

CONTRACTOR:

NO. OF SIZE OR YEAR OF PRESENT
UNITS DESCRIPTION CAPACITY MANUFACTURE LOCATION



CONTRACTOR:

CONTRACT SCHEDULE G

MANPOWER FORECAST

1980 1981
PERSONNEL CLASSIFICATION OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT oc
Manpower Shift 1
Manpower Shift 2
Manpower Shift 3 Q
i
0

Total Manpower

ssTnpayss
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CONTRACT SCHEDULE H

STATEMENT OF SURCHARGE ON CURRENT BRITISH COLUMBIA
HIGHWAYS EQUIPMENT RENTAL RATES

CONTRACTOR:

It is understood that a significant proportion of the work will be
paid for on a substantiated expenditure basis in accordance with Article 24
General Conditions.

All such work shall be charged at the current British Columbia
Highways Equipment rental rates in force at the time the work is performed,
surcharged by percent.

The Provisional Items Sums 4(a), 4(b) and 5(a) shown on the
Schedule of Quantities and Prices (Contract Schedule A) were prepared
assuming a surcharge of thirty (30) percent on the British Columbia
Highways Equipment Rental Rates (1980). The Tenderer shall multiply the
Provisional Items Sums shown on the Schedule of Quantities and Prices
(Contract Schedule A) by a Factor determined as follows:

FACTOR = 100 percent plus tenderers surcharge percent
100 percent plus thirty (30) percent




c-11
Schedules

CONTRACT SCHEDULE J

STATEMENT LISTING EQUIPMENT TO BE MADE AVAILABLE FOR
FOUNDATION SUBEXCAVATION AND SUBEXCAVATION BACKFILL FOR DAMS

CONTRACTOR:

It is understood that the work of foundation subexcavation and
subexcavation backfill for dams as defined in Sections 4.5, 4.6 and 5.1 of
the Detailed Specifications for dams will be paid for on a substantiated
expenditure basis.

The following equipment will be available for this work:
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT

Faro Yukon Territory

AGREEMENT BETWEEN OWNER AND CONTRACTOR

THIS AGREEMENT made in duplicate this day of

in the year Nineteen hundred and by and between

CYPRUS ANVIL MINING CORPORATION

herein (and in the General Conditions) called the "Owner",

and

herein (and in the General Conditions) called the "Contractor",

WITNESSETH: That the Owner and the Contractor undertake

and agree as follows:

ARTICLE 1 The Contractor shall:

(a)

(b)

(<)

provide all the materials and perform all the work shown on the
Drawings and described in the Specifications titled

Cyprus Anvil Mining Corporation
Down Valley Tailings Containment

Faro, Yukon Territory

which have been signed in duplicate by both the parties, and which
have been prepared by

Golder Associates
Consulting Geotechnical Engineers

acting as, and herein (and in the General Conditions) titled, the
"Engineer", and

do and fulfill everything indicated by this Agreement, and

complete substantially as certified by the Engineer, all the work
by October 1, 1981.



(d)
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Liquidated Damages and Bonus

Substantial completion of the Work shall be accomplished by the
Contractor as defined by General Clause 5.3, and not later than
the Substantial Completion date as set out by General Clause 5.3,
or such later date as may be applicable by reason of any extension
of time allowed in writing by the Engineer for Extra Work or for
any other reason approved by the Owner.

Failure of the Contractor to complete the Work as aforesaid by
October 1, 1981 will be of material loss and disadvantage to the
Owner. It is agreed that $10,000 a dav is a reasonable pre-egti-
mate of the damages resulting from such loss and disadvantage, and
the following sums shall therefore be charged to or be payable by
the Contractor as liguidated damages.

The sum of $10,000 for each calendar day by which the Sub-
stantial Completion of the Work as defined by General Clause
5.3 is delayed beyond the Substantial Completion date stated
by General Clause 5.3 provided that the cumulative damages
aforesaid together with any costs chargeable to the Con-
tractor shall not exceed in total $250,000.

Provided that if the delay exceeds twenty-five (25) days and the
Contractor fails to diligently prosecute the Work to completion
when weather conditions permit, the Owner may, at its option,
waive the payment of the liquidated damages and may claim against
the Contractor for actual damages suffered by it.

If there is Substantial Completion of the Work as defined by
General Clause 5.3 before October 1, 1981, all to the satisfaction
of the Engineer, a bonus will be paid to the Contractor by the
Owner. For this, the following sums shall be paid to the
Contractor as a bonuse.

The sum of $10,000 for each calendar day by which the Sub-
stantial Completion of the Work as defined by General Clause
5.3 is accomplished before the Substantial Completion date
stated by General Clause 5.3 provided that the cumulative
bonus aforesaid shall not exceed $250,000.

Notwithstanding anything herein contained, in the event there are
delays as defined in Article 33 of the General Conditions of the
Contract (except delays due to weather conditions) the Substantial
Completion date for the purposes of this clause shall be extended
by a period of time equal to the time loss due to such delays. If
such delays result in further delays due to weather conditions,
the Substantial Completion date for the purposes of this clause
shall be negotiated and agreed upon by the Contractor and the
Owner before the Work resumes.

Article 2

The list of Specifications and Drawings referred to in Article 1

is as covered by Article 1 of the General Conditions hereof.



Article 3

(a)

(b)

(c)

(d)
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The Owner shall pay to the Contractor in lawful money of Canada
for the performance of the Contract, the amounts determined for
each of the items of work completed at the unit prices stated in
Schedule A, the Schedule of Quantities and Prices, subject to the
adjustments provided herein and in the General Conditions of the
Contract. The quantities contained in this schedule are approxi-
mate only, and the final payment shall be made for the actual
guantities that are incorporated in or made necessary by the work
covered by the Contract.

Should the quantities of completed Work of any individual item of
the above sSchedule vary thirty percent (30%) or more from guan-
tities stated in such Schedule, either the Owner or the Contractor
may request a revision of the unit price for the items so affec-
ted, and both parties agree that under such conditions an equit-
able revision of the price shall be made. If the parties fail to
agree upon the revision to be made, the dispute may be determined
by arbitration as provided for in Article 42 of the General Con-
ditions of the Contract.

If the Engineer orders in writing the performance of any work not
covered by the Drawings or included in the Specifications that
cannot be classified as coming under any of the contract units and
for which no unit price, lump sum, or other basis can be agreed
upon, then such Extra Work shall be performed on a Substantiated
Expenditure basis as provided for in Article 24 of the General
Conditions hereof.

Notwithstanding the provisions contained in sub—-section (a) above:

if on account of climatic or other conditions reasonably
beyond the Contractor's control there are items of work that
cannot readily be completed, the payment in full for the
work which has been completed shall not be delayed on ac-
count thereof, but the Owner may withhold a sufficient and
reasonable sum, as determined by the Engineer, until the
uncompleted work is finished and such sum as will adequately
protect the Owner against liens.

Article 4

The "General Conditions of the Contract"™ hereto annexed and the

aforesaid Specifications and Drawings, are all to be read into and form
part of this Agreement and the whole shall constitute the Contract between
the parties and it shall enure to the benefit of and be binding upon them
and their successors, executors, administrators and, subject to Article 39
of the General Conditions of the Contract, their assigns.



D-4
Agreement

Article 5

Al]l communications in writing between the parties or between them
and the Engineer shall be deemed to have been received by the addressee if
delivered to the individual or to a member of the firm or to an officer of
the Corporation for whom they are intended or if sent by post or by tele-
gram addressed as follows:

The Owner at Box 1000 Faro, Y.T. YOB 1K0
(street and number) (post office)

The Contractor at

(street and number) (post office)
The Engineer at 5915 - 3 Street S.E. Calgary, Alberta T2H 1K3
(street and number) (post office)

IN WITNESS WHEREOF the parties hereto have executed this Agreement the day
and year first above written.

SIGNED, SEALED AND DELIVERED
in the presence of

( SEAL)

(SEAL)
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT

Faro Yukon Territory

GENERAL CONDITIONS

ARTICLE 1. Definitions

(a)

(b)

(c)

(d)

(e)

(£)

The "Contract Documents" shall include and consist of the follow-
ing:

1. Instructions to Tenderers

2. Form of Tender

3. Schedules

4. Form of Agreement between Owner and Contractor
5. General Conditions

6. General Clauses

T Detailed Specifications

8. Drawings listed in the General Clauses

9. Rddenda to the Specifications

10. Completed Form of Tender submitted by Tenderer
1 Executed Form of Contract
12, Contractor's Bonds

13. Specifications and Drawings issued after the Award or Execu-
tion of the Contract.
14. Contractor's Specifications and Drawings provided these have

been approved in writing by the Engineer.

The word "Specifications" and the words "Tender Documents” shall
mean such of the first nine items listed in the immediately pre-
ceeding definition of the "Contract Documents" as are sent to the
prospective Tenderers.

The word "Drawings" shall mean all drawings, plans, sketches and
maps issued with the specifications or subsequently as provided
for in the Contract, and shall include any drawings submitted by
the Contractor if signed and approved by the Engineers

The Owner, the Contractor and the Engineer are those named as such
in the Agreement.

The word "Tenderer" shall mean, as the context requires, any party
or parties tendering on the work covered by these Specifications,
or the successful Tenderer who later becomes the Contractor for
such Work.

The term "Subcontractor"™ includes only a person, firm or corpor-
ation having a contract for the execution of a part or parts of
the work included in the Contract, and a person, firm or corpor-
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ation furnishing material called for in the Contract and worked to
a special design according to the Drawings or Specifications, but
does not include one who merely furnishes material not so worked.

(9) The term "Work" includes all labour, materials and services re-
guired, as shown or described in the Contract Documents, supplied
and installed or erected complete at the place of buildinge.

(h) The words "Extra Work" shall mean work performed by the Contractor
pursuant to a written order of the Engineer issued with respect to
the work performed under Article 24 of the General Conditions
hereof.

(i) The term "Other Contractor" means any person or firm or corpora-
tion employed by or having a contract directly or indirectly with
the Owner otherwise than through the Contractor.

{3) The place of building is the designated site or location of the
completed Worke.

(k) The law of the place of building shall govern the Work.
ARTICLE 2. Contract Documents

The Contract Documents shall be signed in duplicate by the Owner
and Contractor. The Contract Documents are complementary, and what is
called for by any one shall be as binding as if called for by all. The
intention of the Contract Documents is to include all labour and materials
reasonably necessary for the proper execution of the work. It is not in-
tended, however, that materials or work not covered by or properly infer-
able from any heading, section or trade in the Specifications shall be
supplied unless shown on the Drawings. Descriptions of materials or work
in words which so applied have well known technical or trade meanings shall
be held to refer to such recognized standards. Should the Specifications
conflict with the Drawings, the Specifications shall govern. In the case
of discrepancies between Drawings, those of larger scale, or if the scales
are the same, those of later date shall govern. BAll Drawings and Speci-
fications shall be interpreted in conformity with the Agreement and these
General Conditions which shall govern.

ARTICLE 3. Detail Drawings & Instructions.

The Engineer will furnish, as necessary for the execution of the
work, additional instructions, by means of drawings or otherwise. All such
additional instructions shall be consistent with the Contract Documents.
The Work shall be executed in conformity therewith and the Contractor shall
do no work without such additional instructions. In giving such additional
instructions, the Engineer will have authority to make minor changes in the
work, not inconsistent with the Contract.
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If either the Contractor or the Engineer so reguests, they shall
jointly prepare a schedule, subject to change from time to time in accord-
ance with the progress of the Work, fixing the dates at which the various
detail drawings will be required, and the Engineer shall furnish them in
accordance with this schedule; and on like request, a schedule shall be
prepared, fixing the dates for the submission of shop drawings, for the
beginning of manufacture and installation of materials and for the com-
pletion of the various parts of the Work.

ARTICLE 4. Copies Furnished

The Engineer shall furnish to the Contractor, without charge, as
many copies of all Drawings and Specifications as are reasonably necessary
for the proper execution of the Work.

ARTICLE 5. Drawings and Specifications on the Work

The Contractor shall keep one copy of all Drawings and Specifica-
tions on the work, in good order, available to the Engineer and to his re-
presentatives.

All Drawings used for construction of the Work shall be marked
"approved for Construction" and signed by the authorized representative
designated by the Engineer.

ARTICLE 6. Ownership of Drawings

All Drawings, Specifications and copies thereof furnished by the
Engineer are his property. They are not to be used on other work, and,
with the exception of the signed contract set of Drawings and Specifica-
tions, are to be returned to him on request on the completion of the Work.

ARTICLE 7. Samples

The Contractor shall furnish to the Engineer such samples of con-
struction materials as he may reasonably require.

ARTICLE 8. Engineer and Contractor

The Engineer is in the first instance the interpreter of the Con-
tract and the judge of its performance; he shall use his powers under the
Contract to enforce its faithful performance by both parties hereto. The
Contractor shall, however, have complete control, subject to Article 10, of
his organization. In case of the termination of the employment of the En-
gineer, the Owner shall appoint an Engineer whose status under the Contract
shall be that of the former Engineer.

ARTICLE 9. The Engineer's Decisions

The Engineer shall decide on questions arising under the Contract
Documents, whether as to the performance of the Work or the interpretation
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of the Specifications and Drawings; but should the Contractor hold such de-
cisions to be at wvariance with the Contract Documents or to involve changes
in Work already built, fixed, ordered or in hand in excess of the Contract,
or to be given in error, he shall notify the Engineer in writing and wait a
period of up to 5 working days for a response before proceeding to carry
them out. In the event of the Engineer and the Contractor failing to agree -
as to such excess or error and the Engineer deciding to carry out such dis-
puted work, the Contractor shall act according to such decision. Any ques-
tions of excess of cost due to the aforesaid cause may be decided in the
manner hereinafter provided in Article 42.

ARTICLE 10. Superintendence

The Contractor shall keep on the Work, during its progress, a com-
petent project manager or superintendent and any necessary assistants, all
satisfactory to the Engineer. The project manager or superintendent shall
not be changed except with the consent of the Engineer, unless the project
manager or superintendent proves to be unsatisfactory to the Contractor or
ceases to be in his employ. The project manager or superintendent shall
represent the Contractor in his absence and directions on minor matters
given to him shall be held to be given to the Contractor. Important di-
rections shall be given in writing to the Contractor. The Contractor shall
give efficient supervision to the work using his best skill and attention.

ARTICLE 10A. Employees

Notwithstanding Article 10, any person employed upon the Work, who
shall be deemed by the Engineer to be uncooperative, incompetent or disor-
derly, or one who has been discharged on such grounds by another contractor
on the Site shall, upon representation by the Engineer to the Contractor,
be by the latter removed from the Work, and shall not at any time there-.
after be employed upon the same.

The Contractor shall not permit the use of alcoholic liquors upon
or about the Work.

ARTICLE 11. Layout and Measurement

The Engineer will establish on the ground at the Site a survey
control base line and one master bench mark together with such other survey
marks and bench marks as he may choose to provide to enable the Work to be
set out.

The Contractor shall be responsible for the true and proper layout
of the Work in relation to original points, lines and levels of references
set out by the Engineer and confirmed in writing (or by Drawings) and for
correctness of the positions, levels, dimensions and alignment of all parts
of the Work and for the provision of all necessary instruments, appliances
and labour in connection therewith.
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From the said bench mark and reference points the Contractor shall
establish and reference further control points and complete the layout of
the Work to the satisfaction of the Engineer. He shall be responsible for
all measurements that may be required for the execution of the Work to the
exact positions and elevations as shown on the Drawings, or as the same may
be modified at the direction of the Engineer to meet changed conditions or
as a result of modifications to the Worke.

The Contractor shall furnish at his own expense, all the equipment,
materials, tools and labour that may be required to lay out the Work from
the survey reference points and bench mark established by the Engineer. The

Engineer may reguire that construction work be suspended at any time when

location and limit marks established by the Contractor are not reasonably
adequate to permit checking completed work or work in progress.

If at any time during the progress of the Work any error shall
become evident or arise in the position, levels, dimensions or alignment of
any part of the Work, the Contractor, if and when required to do so by the
Engineer, shall at his own expense rectify such error to the satisfaction
of the Engineer. Provided that if such error is based on incorrect data
supplied in writing by the Engineer, the Contractor shall be reimbursed for
rectifying the same in accordance with Article 24 "Changes and Extra Work".

The checking of any layout or of any line or level by the Engineer
shall not in any way relieve the Contractor of his responsibility for the
correctness thereof, and the Contractor shall carefully protect and pre-
serve all bench marks, batter boards, pegs and other measures used in the
layout of the Worke.

The Contractor shall afford all reasonable facilities and assis-
tance to the Engineer for checking the setting-out and lines and grades
established by the Contractor. The checking of any setting-out or of any
line and grade by the Engineer shall not in any way relieve the Contractor
of responsibility for the correctness thereof.

No payment will be made for any expense incurred by the Contractor
as a result of any work performed in the establishment of control points or
in the checking of these and the taking of any other measurements by the
Engineer and no extension of time will be allowed for any delay occasioned
thereby.

Before any work on the site is commenced, the Engineer will carry
out surveys to enable the surface of the ground to be accurately recorded.
During the progress of the Work, the Engineer will take further surveys to
record the extent of any excavation and fill. The Engineer will give no-
tice to the Contractor when the Engineer requires any survey to be taken
and the Contractor shall forthwith send a qualified representative to at-
tend and assist the Engineer in taking such surveys.

Should the Contractor neglect or omit to send a qualified repre-
sentative, then the surveys taken by the Engineer or approved by him shall
be taken to be correct.
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The Engineer shall determine by measurement the quantities of Work
performed on a unit price basis.

ARTICLE 12. Labour, Materials, and Equipment

Unless otherwise stipulated, the Contractor shall provide and pay
for all labour, materials, and equipment, and including tools, water,
light, power and all other consumable items necessary for the execution of
the Work. Unless otherwise specified, all materials shall be new. The
Contractor shall not employ on the Work any unfit person or anyone not
skilled in the work assigned to him.

ARTICLE 13. Inspection of Work

The Owner or the Engineer on his behalf and their representative
shall at all times have access to the Work wherever it is in preparation or
progress and the Contractor shall provide proper facilities for such access
and for inspection. If the Specifications, the Engineer's instructions,
the laws, or the ordinances of any public authority require any work to be
specially tested or approved, the Contractor shall give the Engineer timely
notice of its readiness for inspection, and if the inspection is by an
authority other than the Engineer, of the date and time fixed for such in-
spection. Inspections by the Engineer shall be promptly made. If any such
work should be covered up without approval or consent of the Engineer it
must, if required by the Engineer, be uncovered for examination and made
good at the Contractor's expense.

Re-examination of questioned work may be ordered by the Engineer
with the consent of the Owner. If such work be found in accordance with
the Contract, the Owner shall pay the cost of re-examination and replace-
ment. If such work be found not in accordance with the Contract, through
the fault of the Contractor, the Contractor shall pay such cost.

ARTICLE 14. Rejected Work

The Contractor shall promptly remove from the premises or replace
any defective work, which has been condemned by the Engineer as failing to
conform to the Contract Documents, whether incorporated in the Work or
not.

ARTICLE 15. Deductions for Uncorrected Work

If in the opinion of the Engineer it is not expedient to correct
defective work or work not done in accordance with the Contract Documents,
the Owner may deduct from the contract price the difference in value be-
tween the work as done and that called for by the Contract, the amount of
which shall be determined in the first instance by the Engineer.
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ARTICLE 16. Emergencies

The Engineer has authority in an emergency to stop the progress of
the work whenever in his opinion such stoppage may be necessary to ensure
the safety of life, or of the Work, or of neighboring property. This in-
cludes authority to make such changes and to order, assess and award the
cost of such work extra to the Contract or otherwise as may in his opinion
be necessary.

ARTICLE 17. Protection of Work and Property

The Contractor shall maintain continuously adequate protection of
all his work from damage and shall take all reasonable precautions to pro-
tect the Owner's property from all injury arising in connection with this
Contract. He shall make good any damage or injury to his work and shall
make good any damage or injury to the property of the Owner resulting from
the lack of reasonable protective precautions. He shall not be responsible,
however, for any damage or injury to his work and to the property of the
Owner which may be directly due to errors in the Contract Documents or
caused by the Owner, his agents or employees, provided the Contractor has
taken reasonable protective precautions. He shall adequately protect ad-
jacent property as required by law and the Contract Documents.

ARTICLE 18. Contractor's Liability Insurance

(a) The Contractor shall protect himself and indemnify and save the
Owner and Engineer harmless from any and all claims which may
arise from the Contractor's operations under the Contract where
bodily injury, death, or property damage is caused and for this
purpose, shall without restricting the generality of the fore-
going, maintain insurance as set forth in Clause (c) below.

(b) The Contractor shall furnish evidence of compliance with all re-
guirements of the applicable workmen's compensation Act or Ordi-
nance of the Territory of the Yukon including payments due there-
under.

(ec) The Contractor shall maintain Comprehensive general liability in-
surance covering premises and operations liability, completed op-
erations liability, Contractors Contractual liability, Automobile
and Machinery liability insurance (covering licensed and unlicen-
sed units) and covering owned, non-owned, or hired units. The
foregoing shall include as specified perils (but without restrict-
ing the generality of the foregoing) insurance covering personal
injuries (including death) and damage to or destruction of the
property of others (including but without limitation standing
timber both mature and immature and whether situate on or off the
construction site, electric power transmission towers and lines,
whether situate on or off the Construction site) by fire, subsi-
dence or explosion, with extended coverage for fire fighting,
legal liability expense resulting from actions or omissions of the
Contractor (whether incurred by the Owner, the Contractor or
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others, including the owners or occupiers of neighbouring lands
and the Crown) in a minimum amount of $5,000,000 (five million
dollars) with a Company acceptable to the Owner and showing the
Owner as Co-insured and payable to the Owner and the Contractor as
their respective interest may appear and protecting each in such
terms as will preclude subrogation claims by the insurer against
anyone insured thereunder.

The Contractor shall hold the Owner and Engineer harmless with
regard to any loss or damages resulting from equipment owned or
leased by the Contractor.

Subcontractors shall have similar insurance coverage to that re-
guired to be in force by the Contractor or shall be covered by the
Contractor's insurance.

Al]l insurance policies which the Contractor is required to obtain
or to require any Subcontractor to obtain under this Article 18
and Article 19 shall provide that the insurance shall not be can-
celled, reduced, restricted or changed in any way without the
Insurer giving at least thirty days' notice in writing to the
Owner.

If the Contractor fails to do all or anything which is required of
him with regard to insurance, the Owner may do all that is neces-
sary to effect and maintain such insurance, and any monies ex-
pended by the Owner shall be repayable by and recovered from the
Contractor.

Neither the providing of insurance by the Owner nor the insol-
vency, bankruptcy, nor failure of any insurance company carrying
insurance of the Contractor and/or the Owner and/or Sub-contrac-
tors, nor the failure of any insurance company to pay any claim
accuring shall be held to waive any of the provisions of this
Contract with respect to the liability of the Contractor or other-
wise.

All liability insurance policies shall be written in such terms as
will fully protect the Contractor notwithstanding his assumption
of liability and his indemnity covenants under the Contract.

Prior to the commencement of any work hereunder, the Contractor
shall file with the Owner a copy of each insurance policy and
certificate required. All such insurance shall be maintained
until final completion of the work.
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ARTICLE 19. Fire Insurance

The Contractor shall maintain Fire Insurance acceptable to the
Owner, with standard Extended Coverage Endorsement, in the joint names of
the Owner and Contractor, payable to the Owner and Contractor as their re-
spective interest may appear, and protecting each in such terms as will
preclude subrogation claims by the Insurer against anyone insured there-
under.

In the event of a loss, the Contractor shall act on behalf of the
Owner and himself for the purpose of adjusting the amount of such loss with
the Insurer. On completion of such adjustment the Contractor shall repair
the damage and complete the Work, and shall be entitled to receive from the
Owner (in addition to any sum due under the Contract) the amount at which
the Owner's interest has been appraised in the adjustment, to be paid as
the work of restoration proceeds and in accordance with the Engineer's
certificates. Damage shall not affect the rights and obligations of either
party under the Contract except as aforesaid, and except that ‘the Contrac-
tor shall be entitled to such reasonable extension of time for completion
of the work as the Engineer may decide.

In the event that the Owner utilizes or occupies the Work or any
part thereof prior to the date of substantial completion as certified by
the Engineer, any increase in cost of insurance arising out of such use or
occupancy shall be at the Owner's expense.

Prior to commencement of any work hereunder, the Contractor shall
file with the Owner a copy of the insurance policy. All such insurance
shall be maintained continuously until a date ten (10) days after issue by
the Engineer of the Acceptance Certificate, after which date the Owner
shall assume responsibility for insuring the whole Work.

ARTICLE 20. Performance and Labour and Materials Bonds

The Contractor shall provide and maintain in good standing a Per-
formance Bond in the amount of one hundred percent (100%) of the Contract
price guaranteeing the due performance of this Contract by the Contractor
and a Labour and Material Payment Bond in the amount of fifty percent
(50%) of the contract price binding the surety for the payment of Labour
and Material used in performance of this Contract and providing that the
notice stipulated thereunder may be given within Two Hundred (200) days
after the last of the labour was performed and the last of the materials
was furnished. The Contractor shall also cause each Subcontractor to
provide and maintain a similar Labour and Material Payment Bond (with the
Subcontractor as Principal and the Contractor and the Owner as Joint
Obligee) and a similar Performance Bond if the same must be issued
simultaneously in order to obtain the Labour and Material Payment Bond.

Such bonds shall be obtained with a duly incorporated surety com-
pany acceptable to the Owner and authorized by law to transact business in
the Yukon Territory. Except as otherwise provided herein, the bonds shall
be in the standard forms approved by the Canadian Construction Association.



E-10
General Conditions

The costs attributable to providing the bonds shall be borne by the Con-
tractor and/or Subcontractors and shall therefore be included in the Tender

price.

The Contractor shall report to and obtain the written consent of
the surety for all amendments to and increases in the Contract where the
increase in value of the Contract is greater thant ten (10) percent as soon
as such an increase is indicated. The Contractor shall provide the Owner
with a copy of the surety's consent, and shall ensure continued bonding of
the Contract.

The Contractor shall obtain from the surety who issues a bond an
assurance satisfactory to the Owner that the bond will not be terminated or
varied unless the Owner first consents in writing.

ARTICLE 21. Fire Fighting Equipment

The Contractor shall at all times during his presence on the site
provide fire fighting equipment. The minimum requirements shall be as
follows:

(a) All vehicles shall be equipped in conformity with all applicable
laws, statutes, ordinances and regulations.

(b) The Contractor shall supply a minimum of three (3) fire fighting
pumps of a size and type acceptable to the Engineer plus 500 m of
hose per pump, subject to the Engineer's approval. These pumps
shall be kept in good operating condition and working order. The
disposition of the pumps around the site will be as approved by
the Engineer.

ARTICLE 22. Pollution of Adjacent Water Courses

The Contractor shall restrict his work in order that he initiates
no pollution of creeks or adjacent water courses. He shall carry insurance
sufficient to cover any monetary liability under the Northern Inland Waters
Act and consequent legal costs and showing the Owner and Engineer as a
Co-insured and without limitation, the Contractor further agrees to
indemnify and save harmless the Owner and Engineer from any and all
liability claims, damages and costs arising out of any pollution of Creeks
or adjacent Water Courses.

ARTICLE 23. Subsurface Conditions

In the event that during the execution of the work subsurface
conditions at the site are found to differ materially from those indicated
on the Contract Documents and soils data provided, or otherwise represented
by Owner or Engineer to the Contractor then the Contractor shall promptly
notify the Engineer in writing of such conditions. The Engineer shall
promptly investigate such conditions and if he finds that they differ mate-
rially and will result in an increase or decrease in the cost of, or time
required, for performance of this Contract an equitable adjustment shall be
made between the parties and the Contract modified in writing in accord-
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ance with Article 24. If the parties fail to agree upon the adjustment to
be made the dispute may be determined as provided for in Article 42.

ARTICLE 24. Extra Work and Payment for Provisional Items

(a)

(b)

(c)

(4)

Definition of "Changes"

The term "Changes", as used herein, means a substitution for, an
addition to, or a deletion of, any work or other requirement, the
performance of or compliance with which is contemplated by the
Contract.

Definition of "Extra Work"

The term "Extra Work", as used herein, means any work or other

requirement, the performance of or compliance with which is not

contemplated by the Contract.

Extra Work does not include the following:

i. Work necessitated by the failure of the Contractor to per-
form satisfactory work or to maintain a satisfactory work

schedule; and

ii. Changes in quantities of work as detailed in the Schedule of
Quantities and Prices.

Performance of Extra Work

The Engineer may, at any time, without invalidating the Contract
or any Performance Bond given thereunder, and without notice to
the sureties, make Changes in the Work, and may reguire the Con-
tractor to perform Extra Work.

Notification of Change

Where a Change, in the opinion of the Engineer, will result in an
increase or decrease in:

i, The cost of performing the Work for which no corresponding
increase or decrease in the Contract Price is provided for
under the Contract, or

ii. The time required to complete the Work, or any part of the
Work for which a completion date is set forth in the Con-
tract,

The Engineer will issue the Contractor a written Notification of
Change. The Contractor shall promptly perform the Work in accor-
dance with the Notification of Change. When the increase or de-
crease in the Contract Price, as provided in Article 24[f], or in
the time to perform the Work as provided in Article 33, has been
established, the Engineer will issue a written Change Order to the
Contract setting out the details of such increase or decrease.
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Authorization of Extra Work

In general, formal Extra Work orders will be issued in writing by
the Engineer whenever Extra Work is required, and formal Change
Orders will be issued whenever Changes result in Extra Work.

Payment for Extra Work and Provisional Items

Extra Work for which there are, in the opinion of the Engineer,
applicable unit prices in the Schedule shall be paid for at such
unit prices.

Where there are no such unit prices, Extra Work may be paid for on
a lump sum and/or unit price basis as agreed by the Engineer and
the Contractor.

Where, in the opinion of the Engineer, there are no applicable
Items in the Schedule of Quantities and Prices for the Extra Work,
and the Engineer and the Contractor are unable to agree upon a
lump sum or unit prices basis, Extra Work shall be paid for on a
Substantiated Expenditure basise.

When payment is to be made on a Substantiated Expenditure basis,
Substantiated Expenditure shall mean actual and necessary net
costs as approved by the Engineer, plus percentage fees all as
hereinafter described:

is Direct Labour

The direct wages paid to direct labour employed on the Extra
Work including the proper proportion of the foremen directly
supervising the Extra Work, and including payroll costs such
as fringe benefits and statutory assessments paid on the
direct wages to labour.

The fringe benefits and statutory assessments shall include
assessments under the Workmen's Compensation Act, the Unem-
ployment Insurance Act, Statutes providing for vacations
with pay, government hospitalization or any similar statutes
of Canada, or payments on account of usual vacations made by
the Contractor to his employees engaged on the work at the
site, to the extent to which such assessments or payments
for vacations with pay relate to the Work covered by this
Contract, and all taxes where applicable.

5 i 19 Materials

The actual net cost to the Contractor or to an approved Sub-
contractor, whichever is the less, of materials supplied by
the Contractor or such approved Subcontractor which are nec-
essary for the performance of the Extra Work, subject to a
discount to the Owner to be determined by the Engineer in
respect of any re-used materials and in respect of the sal-
vage of any materials not completely consumed.
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Equipment

The rental charges for equipment other than small tools
necessary for performance of the Extra Work by the
Contractor and Subcontractors for the time directly used in
the performance of the Extra Work. Egquipment rental charges
shall be determined in accordance with the current edition
British Columbia Highways Equipment Rental Rate Schedule
hereinafter referred to as the "Egquipment Rental Rate
Schedule", plus a surcharge on these rates bid by the
Contractor in Contract Schedule H, attached hereto and by
this reference incorporated herein. "Small Tools" shall
include all hand tools such as picks, shovels, wheelbarrows,
hoses and other single items each of a new market value of
$500.00 or less.

The rental rates, terms and conditions set cut in the
Equipment Rental Rate Schedule shall apply to the items of
equipment which the Contractor provides on the site for the
execution of extra work performed on the basis of
Substantiated Expenditure when such equipment is required by
the Engineer for the performance of such extra work.

No extra payment other than that provided for below and in
Item 1 of the Detailed Specifications will be made for the
cost of mobilizing and demobilizing the equipment.

All rates include allowances for depreciation, interest,
taxes, insurance, repairs, maintenance, servicing (except as
otherwise specifically provided), supplies (other than fuel
or lubricants), supervision, overhead and profit.

Where rates are guoted as "Bare Rental" such rates shall
include all costs except wages and board cost of operators
and servicing with fuel and lubricants.

Where rates are quoted "All Found less operator" such rates
also include allowances for fuel and lubricants.

Where rates are guoted as "All Found" such rates also
include allowance for operators' wage, board loss, fuel and
lubricants.

The Owner shall pay to the Contractor an hourly rental in
respect of each item of the Contractor's equipment furnished
pursuant to the terms hereof at the applicable rate set
forth in the Equipment Rental Rate Schedule for each hour
that each item of equipment is operated as defined herein.

The rentals for the use of the Contractor's equipment shall
apply whether such equipment is operated during day shifts,
or night shifts, or both and no additional compensation
shall be payable by the Owner to the Contractor if such
equipment is operated on both shifts.
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For the purpose of determining the hours of operation the
Contractor's equipment shall be deemed to have been operated
upon the site during the actual time:

It is used in performing work authorized by the
Engineer whether or not such work is performed on
the site,

or

It is being moved or transported on or about the
site for work authorized by the Engineer,

or

It is held in a specific work area, with engine
running and an operator on duty in readiness to
commence work, provided the Engineer considers
the nature of the work to be performed by such
equipment necessitates such availability.

The Contractor's equipment shall not be considered to have
been operated upon the site during the time:

It is being moved or transported from a location
away from the site to the site and unloaded in
the first instance to perform work, or it is
being loaded and removed from the site when it
is, in the opinion of the Engineer, no longer
required.

or

It is undergoing regular daily servicing during
the working shift.

or
It is being maintained or repaired.

or
It cannot be used because of inclement weather,
labour disputes, fires, forest closures, or Acts
of God.

or

It cannot be used because of a breakdown or a
fault in the equipment.

or
It is on standby as described hereafter.
or

It is not actually in use.
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Items of the Contractor's equipment shall be deemed to be on
standby during the times when:

They are being modified or adapted, with the
consent of the Engineer, to perform specific
work, and the restoration of such equipment to
its former status.

They are required to be held on the job specif-
ically for work expected to be required in the
future at the specific written request of the
Engineer.

Payment to the Contractor for equipment on standby shall be
negotiated to the mutual satisfaction of the Contractor and
the Engineer prior to the rental of such egquipment, but
standby time if payable shall never exceed an amount
required to bring the total of the operating hours plus the
standby hours to a maximum of 8 hours in any day or 40 hours
in any week. For any standby in excess of these limits only
the operators' costs will be paid if incurred.

When an item of the Contractor's equipment is in a category
between the increments as shown on the Equipment Rental Rate
Schedule, the rental rate payable in respect thereof shall
be determined by the Engineer by straight line interpolation
from the schedule rounded off to the nearest five cents.

If the Contractor is unable to supply any item of equipment
from his own fleet of equipment that may be required by the
Engineer for short periods of time the Engineer may regquest
the Contractor to rent such items of equipment from others,
subject to the following conditions, namely:

The terms and conditions upon which such items of
equipment are leased to the Contractor, including
without limitation, the rentals thereby reserved,
shall be subject to the prior written approval of
the Engineer.

The Owner shall reimburse the Contractor for the
actual amount of rent and mobilization approved
by the Engineer that the Contractor pays to
others for the rental and mobilization or
demobilization of such items of equipment.
Notwithstanding anything herein contained the Owner reserves
the right at any time and from time to time to furnish such
of his own construction equipment as he may deem necessary
for the work and the Contractor shall only be paid for
maintaining and operating such eguipment and shall not
receive any rental payments in respect of the equipment.
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When equipment is required but a rental rate is not listed
in the rate schedule, pertinent information such as year,
make, model, serial number, etc. shall be supplied to the
Engineer, who will formulate a rental rate consistent with
the schedule.

vii Fee

A fee of sixty-five percent (65%) on the regular time and
the regular time portion of premium time (and including
payroll costs in both instances) of direct labour charges
for all of the actual hours worked on Item i, above. This
fee shall include all charges for:

All job overhead charges such as, but not limited to,
timekeeping, first aid, clerks, safety men, superinten-
dence, wages and salaries of supervisory personnel,
engineers, draftsmen, storekeepers, board and camp
costs;

All general overhead such as, but not limited to, office
salaries and expenses, furnishings, stationery supplies,
general supervision, head office costs;

Contractor's profit.

A fee of fifteen percent (15%) on the material costs in Item
(ii) above and of five percent (5%) on the Subcontract costs
covered in Item (v) above to cover all overheads andprofit.
profit.

No percentage fee shall be paid in respect of the rental
charges for equipment, or for the costs of expendables and

small tools.

(qg) Daily Field Reports

The Contractor shall submit to the Engineer a daily report on all
Extra Work in progress. The report shall be of a form in the
number of copies required by the Engineer and shall be submitted
daily on the first working day following each day on which any
Extra Work is executed. For all Extra Work performed on a Sub-
stantiated Expenditures basis the report shall include the
following information:
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i. The names, occupations, union rates and time engaged on such
Extra Work of all labour including the proper proportion of
the time of foremen directly supervising such Extra Work.

ii. The description and quantity of all materials actually in-
corporated into such Extra Work.

iii. The description and time operated of all equipment necess-
arily used in the performance of such Extra Work.

iv. The daily cost of all expendable materials and supplies con-
sumed in the performance of Extra Work.

Ve The daily costs for Sub-Contractors engaged on Extra Work.

Copies of each daily field report shall be approved by the Engi-
neer when agreed upon and returned to the Contractor who shall
attach one copy of the approved report with invoices and other

necessary documents to his monthly progress estimates.

(h) Revocation and Audit

The Engineer shall supply the Owner with a copy of all Extra Work
Orders and Change Orders, together with cost estimates relating
thereto, prior to the commencement of the relevant work and the
Owner shall be entitled to revoke the same at any time prior to
the commencement of the work.

The Owner shall also have the right to audit all invoices and doc-
uments relevant to claims for payment under Extra Work Orders and
Change Orders.

ARTICLE 25. Al terations, Deductions and Additions

The Engineer shall have the right to make such alterations, deduc-
tions and additions as he may require in the line, grade, form, location,
dimensions, quantities, or material of the Work herein contemplated or any
part thereof, either before or after the commencement of construction.

Under no circumstances shall such alterations, deductions or addi-
tions affect the validity of the terms of the Contract. If, however, such
alterations, deductions or additions shall make useless any work already
done or material already supplied, the Engineer shall make reasonable al-
lowance thereof.

ARTICLE 26. Acceptance Certificate.

When the entire Work has completely fulfilled the requirements of
the Contract, in the opinion of the Engineer, the Engineer shall so certify
in writing by means of an Acceptance Certificate to the Owner and to the
Contractor, and it shall then be deemed that the Owner has taken over the
Work.
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ARTICLE 27. Progress Estimates and Payments

On or about the end of each month, a progress estimate, on a form
approved by the Engineer shall be prepared by the Contractor showing the
estimated amount of each class of work including Extra Work performed dur-
ing the month, and the values thereof will be computed in accordance with
the unit or lump sum prices set out in the Contract, provided that such
estimate shall not include and no payment shall be made on account of the
value of materials delivered to the Site which have not been incorporated
in the permanent work.

The progress estimate shall be accompanied by such satisfactory
evidence as the Engineer may require to establish that the costs have been
properly incurred and by an appropriate certification to the effect that
all wages and currently due workmen's compensation and unemployment in-
surance have been paid for the period covered by the said progress esti-
mate.

The progress estimate will be submitted to the Engineer for check-
ing and certification. When the Engineer is satisfied that the estimate is
correctly made out in accordance with the provisions of the Contract, he
will certify the estimate and forward it to the Owner.

The Engineer shall within ten (10) days of the receipt of the pro-
gress estimate, certify the amount for payment, or advise the Contractor
promptly in writing why the account is amended or disapproved.

Eighty-five percent (85%) of the amount of each progress estimate
thus prepared will be paid to the Contractor within ten (10) days after
receipt of the progress estimate in the Owner's Site Operations Office at
the Farc minesite duly certified by the Engineer, provided, however, that
when the amount retained by the Owner equals ten percent (10%) of the Con-
tract Price, plus two hundred and fifty thousand dellars ($250,000), the
Owner shall, subject to the Contractor's satisfactory performance of the
Work, pay to the Contractor the full amount of all subsequent compensation
accruing to the Contractor under the terms of the Contract,

ARTICLE 27A. Final Payment

Within thirty (30) days of signing the Acceptance Certificate (as
described in Article 26 hereof) for the whole Work, the Engineer will pre-
pare a final statement of the total quantities of the various classes of
work performed, based on field measurement. The statement will show the
total amount due to the Contractor for all Work, including Extra Work,
performed under the Contract.

Except as hereinafter provided, the amount due to the Contractor,
after deducting from the total so shown the amounts of all previous monthly
progress payments and the amounts of any monies due or claimed to be due to
the Owner from the Contractor, will be paid by the Owner to the Contractor
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within thirty (30) days after the signing by the Engineer of the final
statement.

Provided, however, that before payment is made, the Contractor
shall execute a release to the Engineer and the Owner from all claims or
demands whatsoever arising out of or in connection with performance of the
Work, and shall furnish satisfactory evidence to the Engineer and the Owner
that all claims or demands against the Contractor arising out of or in con-
nection with the performance of the Work have been satisfied.

Provided, further, that notwithstanding anything herein contained,
the Owner shall be entitled to retain as a holdback under the Mechanics'
Lien Ordinance, ten percent (10%) of all payments due to the Contractor
under this Contract until the expiration of thirty (30) days following the
date of the Acceptance Certificate (or such other percentage for such other
period as may from time to time be prescribed by the Mechanics' Lien Ordi-
nance or a successor ordinance thereto) .

ARTICLE 28. Taxes

Unless otherwise provided herein, the Contractor shall pay all
government sales or excise taxes in force during the continuance of this

Contract.
ARTICLE 29. Permits, Notices, Laws and Rules

The Contractor shall apply and pay for all necessary permits or
licences required for the execution of all the Work (but this shall not
include the obtaining of permanent easements or rights of servitude). The
Contractor shall give all necessary notices and pay all fees required by
law and comply with all laws, ordinances, rules and regulations relating to
the Work and to the preservation of the public health.

If the Contract Documents are at variance therewith, any resulting
additional expense incurred by the Contractor shall constitute an addition
to the Contract Price.

ARTICLE 29A. Safety

The Contractor shall be responsible for the safety of all workmen
and equipment on the project in accordance with all applicable safety leg-
islation passed by federal, territorial and local authorities governing
construction safety.

The Contractor shall at all times exercise all necessary precau-
tions for the safety of his employees and shall comply with all statutory
requirements and any instructions of the Engineer or of the Safety Inspec-
tors employed by said authorities. Safety precautions as applicable shall
include but shall not be limited to adequate life protection and life-sav-
ing equipment, fire fighting tools, adequate illumination for all opera-
tions, instructions in accident prevention for all employees including,
where necessary, care in the use of explosives, adequate traffic control,
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and such machinery guards, walkways, scaffolds, ladders, bridges and other
safety devices as are necessary to prevent accidents or injuries.

The Contractor, in addition to any other reports which may be re-
guired, shall promptly report to the Engineer all accidents involving death
of or serious injury to any person.

ARTICLE 30. Patent Fees

The Contractor shall pay all royalties and licence fees and shall
save the Owner and Engineer harmless from loss on account of suits or
claims for infringement of patents in the doing of the Work.

ARTICLE 31. Use of Premises

The Contractor shall confine his equipment, the storage of mate-
rials and the operations of his workmen to limits indicated by laws, ordi-
nances, permits or by direction of the Engineer and shall not unreasonably
encumber the premises with his materials. The Contractor shall not locad or
permit to be loaded any part of the Work with a weight that will endanger
its safety. The Contractor shall enforce the Engineer's instructions re-
garding signs, advertisements, fires and smoking.

ARTICLE 32. Cleaning Up

The Contractor shall at all times keep the site free from accumu-
lations of waste material or rubbish caused by his employees or work, and
at the completion of the Work he shall remove all his rubbish and all
tools, equipment and surplus materials from and about the Work and shall
leave the Work in an orderly condition. In case of dispute the Owner may
remove the rubbish and charge the cost as the Engineer shall determine to
be just.

ARTICLE 33. Delays and Extension of Time

If the Contractor is delayed in the completion of the Work by any
act or neglect of the Owner, Eﬂgineer or any Other Contractor or any em-—
ployee of any one of them or by changes ordered in the Work, then the time
of completion may be extended for such reasonable time as the Engineer may
decide. If the Contractor is delayed in completion of the Work by labour
disputes, strikes, lock-outs (including lock-outs decreed or recommended by
a recognized contractors' association for its members of which the Con-
tractor is a member) , fire, unusual delay by common carriers or unavoidable
casualties or, without limit to any of the foregoing, by any cause of any
kind whatsoever beyond the Contractor's reasonable control, then the time
of completion shall be extended for a period of time equal to the time loss
due to such delays. In addition and without limit to the foregoing the time
of completion shall be extended because of any cause whatsoever within the
Contractor's control which the Engineer shall decide as justifying a delay
for such reasonable time as the Engineer may decide.
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No such extension shall be made for delay unless written notice of
claim is given to the Engineer within seven (7) days of its commencement,
provided, however, that in the case of a continuing cause of delay only one
claim shall be necessary.

Notwithstanding anything herein contained, if the Contractor is
delayed in completion of the Work or if there are one or more suspensions
of the Work by reason of labour disputes, strikes or lock-outs involving
employees of the Owner, the Engineer or any other employer, the time of
completion shall be extended for a period of time equal to the time loss
due to such delays or suspensions but the Contractor shall have no claim
against the Owner or the Engineer in respect of the delays or suspensions
and the Contractor shall be obliged to complete the Work following the de-
lays or suspensions without being entitled to receive any compensation or
reimbursement for loss or extra costs and charges resulting from the delays
or suspensions.

If no schedule is made under Article 3, no claim for delay shall
be allowed on account of failure to furnish drawings until two weeks after
demand for such drawings and not then unless such claim be reasonable.

The Engineer shall not, except by written notice to the Contractor,
or as provided in Article 16, stop or delay any part of the Work pending
decisions or proposed changes either by himself or by the Owner.

ARTICLE 34. Owner's Right to do Work

If the Contractor should neglect to prosecute the Work properly or
fail to perform any provision of this Contract, the Owner, after ten (10)
days' written notice to the Contractor may, without prejudice to any other
right or remedy he may have, make good such deficiencies and may deduct the
cost thereof from the payment then or thereafter due to the Contractor;
provided however, that the Engineer shall approve both such action and the
amount charged to the Contractor.

ARTICLE 35. Owner's Right to Perform Work or Stop the
Work or Terminate Contract

If the Contractor should be adjudged as bankrupt, or makes a general
assignment for the benefit of creditors under the Bankruptcy Act (Canada)
or if a receiver or receiver manager is appointed in respect of any of his
property, the Owner may, without prejudice to any other right or remedy he
may have, by giving the Contractor or receiver or receiver-manager or trus-
tee in bankrupty written notice, terminate the Contract.

If the Contractor should neglect to prosecute the Work properly or
otherwise fails to comply with the requirements of the Contract to a sub-
stantial degree and if the Engineer has given a written statement to the
Owner and the Contractor that sufficient cause exists, the Owner may notify
the Contractor in writing that he is in default of his contractual obliga-
tions and instruct him to correct the default in the ten (10) working days
immediately following the receipt of such notice.
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If the correction of the default cannot be completed in the ten

(10) working days specified, the Contractor shall be in compliance with the
Owner's instructions if he:

the Work

(a)

(b)

(<)

commences the correction of the default within the specified
time, and,

provides the Owner with an acceptable schedule for such cor-
rection and,

completes the correction in accordance with such schedule.

If the Contractor fails to correct the default in the time speci-
fied or subsequently agreed upon, the Owner, without prejudice to any other
right or remedy he may have, may:

(a)

(b)

correct such default and deduct the cost thereof from any
payment then or thereafter due the Contractor provided the
Engineer has certified such cost to the Owner and the Con-
tractor, or,

terminate the Contractor's right to continue with the Work
in whole or in part or terminate the Contract.

If the Owner terminates the Contractor's right to continue with
under the conditions set out in this General Condition, he shall:

(a)

(b)

&)

be entitled to take possession of the Work and utilize the
construction machinery and equipment subject to the rights
of third parties, and finish the Work by whatever method he
may consider expedient but without undue delay or expense,
and

withhold further payments to the Contractor until the Work
is finished, and

upon Total Performance of the Work, charge the Contractor
the amount by which the full cost of finishing the Work as
certified by the Engineer, including compensation to the
Engineer for his additional services exceeds the unpaid
balance of the Contract Price; however, if such cost of
finishing the Work is less than the unpaid balance of the
Contract Price, he shall pay the Contractor the difference.

The provisions of this General Condition shall be exercised in
accordance with the conditions of the performance bond.

The Contractor's obligation under the Contract as to quality and
correction of the work performed by him up to the time of termination shall
continue in force after such termination.
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ARTICLE 36. Contractor's Right to Suspend Work or Terminate Contract

If the Work should be stopped under an order of any court, or other
public authority through no act or fault of the Contractor or of anyone em-
ployed by him (but excluding a stoppage related to a labour dispute, strike
or lock-out) or if the Engineer fails to issue a certificate in accordance
with Article 27, or if the Owner should fail to pay the Contractor within
ten (10) days of its maturing and presentation, any sum certified by the
Engineer or awarded by arbitrators, then the Contractor may upon ten (10)
days written notice to the Owner and the Engineer stop work and/or termi-
nate this Contract without prejudice to any other right or remedy he may
have, and recover from the Owner payment for all work executed and any loss
sustained upon the plant or material with reasonable profit and damages.

ARTICLE 37. Damages and Mutual Responsibility

If either party to this Contract should suffer damage in any manner
because of any wrongful act or omission of the other party or anyone em-
ployed by him (but excluding an act or omission of an employee related to a
labour dispute, strike or lock-out) then he shall be reimbursed by the
other party for such damage. Claims under this paragraph shall be made in
writing to the party liable within a reasonable time after the first obser-
vance of such damage and not later than the time of Acceptance Certificate,
except as expressly stipulated otherwise in the case of faulty work or ma-
terials, and may be adjusted by agreement or in the manner set out in Ar-
ticle 42, and the party reimbursing the other party as aforesaid shall
thereupon be subrogated to the rights of the other party in respect of such
wrongful act or neglect if it be that of a third party. Should the Con-
tractor cause damage to any Other Contractor on the work, the Contractor
agrees upon due notice to settle with such Other Contractor by agreement or
arbitration, if he will so settle. If such Other Contractor sues the Owner
on account of any damage alleged to have been so sustained the Owner shall
notify the Contractor who shall defend such proceedings at the Owner's ex-
pense and if any final order or judgment against the Owner arises therefrom
the Contractor shall pay or satisfy it and pay all costs incurred by the
Owner. Provided that if the Contractor becomes liable to pay or satisfy
any final order or judgement against the Owner then the Contractor shall
have the right, upon undertaking to indemnify the Owner against any and all
liability for costs, to appeal in the name of the Owner such final order or
judgements to any and all court of competent jurisdiction.

ARTICLE 38. Separate Contracts with Other Contractors

The Owner reserves the right to let separate contracts in connec-
tion with the undertaking of which the Work is a part and the Contractor
shall connect properly and coordinate his work with that of Other Contrac-
tors. If any part of the Contractor's work depends for its proper execu-
tion or result upon the work of any Other Contactor, the Contractor shall
in writing report promptly to the Engineer any defects in the work of such
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Other Contractor as may interfere with the proper execution of the Contrac-
tor's work. Should the Contractor fail so to inspect and report he shall
have no claim against the Owner by reason of the defective or unfinished
work of any Other Contractor except as to latent defects not reasonably
noticeable at the time of the commencement of the Contractor's work. In
letting separate contracts the Owner shall be responsible for the coordina-
tion of fire and other insurance coverage and shall take all precautions
reasonably possible to avoid possible occurrence of a labour dispute or
disputes on the Work.

ARTICLE 39. Assignment

Neither party to the Contract shall assign the Contract without
the written consent of the other.

ARTICLE 40. Subcon;ractors.

The Contractor agrees to preserve and protect the rights of the
parties under the Contract with respect to work to be performed under sub-
contract and to:

{a) enter into contracts or written agreements with his Subcon-
tractors to require them to perform their work in accordance
with and subject to the terms and conditions of the Contract
Documents, and

(b) be as fully responsible to the Owner for acts and omissions
of his Subcontractors and of persons directly or indirectly
employed by them as for acts and omissions of persons di-
rectly employed by him.

The Contractor therefore agrees that he will incorporate the terms
and conditions of the Contract Documents into all Subcontract Agreements he
enters into with his Subcontractors.

The Contractor agrees to employ those Subcontractors proposed by
him in writing and accepted by the Owner at the signing of the Contract.

The Owner may, for reasonable cause, object to the use of a pro-
posed Subcontractor and require the Contractor to employ other
Subcontractors. In the event that the Owner requires a change from a
proposed Subcontractor the Contract Price shall be adjusted by the
difference in cost and mark-up occasioned by such required change.

The Engineer may, upon reasonable request and at his discretion,
provide to a Sub-Contractor information as to the percentage or quantity of
the Sub-Contractor's work which has been certified for payment.

Nothing contained in the Contract Documents shall create a con-
tractual relationship between a Sub-Contractor and the Owner.
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The Contractor shall not be obliged to employ as a Subcontractor
or supplier any person or firm to whom he may reasonably object.

ARTICLE 41. Relations of Contractor and Subcontractor

The Contractor agrees to bind every Subcontractor by the terms of
the Contract Documents, as far as is applicable to his work.

ARTICLE 42. Arbitration

In the case of any dispute arising between the Owner (or the En-
gineer acting on his behalf) and the Contractor as to their respective
rights and obligations under the Contract, either party hereto shall be
entitled to give to the other notice of such dispute and to request binding
arbitration thereof; and the parties may, with respect to the particular
matters then in dispute, agree to submit the same to binding arbitration.

Arbitration proceedings shall not take place until after the com-
pletion or alleged completion of the Work except (a) on a question of cer-
tificate for payment, or (b) in a case where either party can show that the
matter in dispute is of such nature as to require immediate consideration
while evidence is available.
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CYPRUS ANVIL MINING CORPORATICN

DOWN VALLEY TAILINGS CONTAINMENT
1980 Embankment and Dam Raising

GENERAL DESCRIPTION OF THE PROJECT

LOCATION

stream of the North Fork of Rose Creek at the Anvil Mine Property
near Faro, Yukon Territory. The project elevation of the site is
as shown on the contract drawings.

PURPOSE

The purpose of the proposed construction is to provide tailings
containment. The construction program as described herein is in-
tended to provide storage capacity for future tailings production
from Cyprus Anvil Mine. The Work involves diversion of Rose Creek
into a channel to be constructed along the slope of the south wall
of the valley plus construction of creek diversion facilities, two
embankments dams, and an interceptor ditch along part of the slope
of the north wall of the wvalley.

SCOPE OF WORK

The work includes but shall not necessarily be limited to the
following:

(a) Clearing, grubbing of natural ground surface and stripping
of topsoil as required for dam foundation and dyke construc-
tion and development of borrow source areas.

(b) Excavation of all materials necessary to construct the div-
ersion canal.

{c) Excavation and wasting of unsuitable materials present in
the base areas of the new dams.

(d) Excavation and hauling of granular materials from the desig-
nated borrow areas for construction of the embankment dams
and lining of the diversion channel.

(e) Excavation, hauling, placing and compaction of select canal
excavation material to construct an engineered dyke section
along the diversion channel.

(£) Excavating of relatively impervious material from designated
borrow areas for construction of core zones of the dams.
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(q) Hauling, and placing of riprap materials from an approved
quarry area or from other approved sources of such material.

It is the intent that the Contractor shall supply all labour, ma-
terials, equipment and tools to carry out the required Work and
that the equipment available shall be adequate to produce a bal-
anced plant.

DIRECTION OF WORK

The Contractor shall supply all equipment and suitable experienced
personnel to operate the equipment such that best usage of the
equipment will be achieved. The Contractor will be responsible
for providing all maintenance and repair of equipment. 2ll work
will be directed and controlled by the Engineer as the Owner's
designated representative.

COMMENCEMENT, PROSECUTION AND COMPLETION OF THE WORK

Commencement

The Contractor shall commence work at the jobsite on the later of
October 15, 1980, or the fourteenth (14th) day following the day
on which he is notified in writing by the Owner of acceptance of
his tender.

Prosecution

The sequence and progress of the Work shall be carried out in
accordance with the Contract Construction Schedule covered by
General Clause 6.

Substantial Completion

Substantial Completion of the Rose Creek diversion canal shall
mean that all excavation, thermal lining, seepage control blanket,
canal dyke fills, and erosion control lining are constructed as
required by the Engineer and that the new diversion canal can
carry the full flow of Rose Creek over the full length of the
canal to the satisfaction of the Engineer.

Substantial Completion of the dams shall mean that the dams are
constructed in all respects, and as shown on the drawings, and
that no work remains, and that the tailings containment dam can
begin to impound the full outflow from the mine's facilities to
the satisfaction of the Engineer.

Substantial Completion of all work shall be accomplished not later
than October 1, 1981.

Final Completion

The work shall be completed without restriction or risk of damage
to the work including final cleanup, and the Contractor shall have
all of his equipment removed from the jobsite within forty-five
(45) days of the substantial completion date.
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CONSTRUCTION SCHEDULE

Preliminary Schedule

Until the Contract Construction Schedule is approved as provided
by Section 6.2 below, the Work shall be performed in accordance
with Contract Schedule C, Preliminary Construction Schedule.

Submission And Approval

The Contractor shall within fourteen (14) days after being noti-
fied in writing by the Owner of acceptance of his tender submit to
the Engineer a reproducible copy (transparency) of his proposed
construction schedule covering all Contract activities. Such
schedule shall include a Bar Chart Schedule and/or a Network Dia-
gram, a list of activities and a written explanation of the pro-
posed plan and schedule of construction of the Work, all as here-
inafter set forth. The Contractor shall adequately demonstrate on
his proposed construction schedule the impact of significant vari-
ables on the start and finish dates of all major activities.

The Contractor's proposed construction schedule shall be subject
to approval by the Engineer to ensure that it respresents a prac-
tical and achievable plan for completion of the Work in accordance
with all Contract requirements. Following approval by the Engi-
neer, the Contractor's proposed construction schedule shall become
the Contract Construction Schedule and shall take precedence over
the Preliminary Construction Schedule shown as Contract Schedule
C.

The Contractor shall prosecute the Work in accordance with the
Contract Construction Schedule. The Contractor will be permitted
reasonable variance from the sequence of activities indicated by
the Contract Construction Schedule, provided such variance does
not jeopardize timely completion of the Work, in accordance with
all provisions of the Contract, and provided that no interference
is caused to operations of others. The Contractor shall at all
times keep the Engineer informed of his proposed courses of ac-
tion, and his day to day schedule of operations.

If, in the opinion of the Engineer, delay to an activity or a
series of activities jeopardizes timely completion of the Work or
a portion thereof in accordance with requirements of the Contract,
the Contractor shall take such action as necesary to improve his
progress including, but not necessarily limited to, increasing any
or all of his forces, construction equipment, shifts and/or hours
of work. The Contractor shall submit a detailed plan showing his
proposed method of acceleration of production to provide compli-
ance with the Contract Construction Schedule and upon approval by
the Engineer of an adequate plan shall immediately and effectively
implement such program.
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Progress Reports and Site Meetings

During the course of the Work, the Contractor shall submit to the
Engineer periodic progress reports on the actual progress of the
Work. Such reports shall be furnished as the Engineer may re-
quest, but will not be required more often than weekly nor less
often than once monthly, and shall contain the following:

i) The list of activities scheduled to be in progress or ac-
tually in progress during the report period, together with
the Contractor's estimate of progress made to the cutoff
date and actual or forecast start and/or completion dates
for each of these activities.

ii) A list of activities scheduled to be started within the next
two reporting periods with forecast start dates.

iii) A brief narrative report presenting a general resume of Con-
tract progress and an explanation of any actual or antici-
pated delays or problems affecting progress of the Work.

Such progress reports shall be presented during regular site meet-
ings to be held on dates as agreed upon by the Engineer and Con-
tractor.

TRANSPORTATION

The Contractor shall make his own arrangements and shall be re-
sponsible for transporting all necessary material, equipment and
labour to the site and also for the removal of his unused mate-
rials and his equipment and labour upon completion of the Work.

CONSTRUCTION POWER

The Contractor shall at his own expense arrange for the generation
of all electrical power necessary for performing the Work covered
by this Contract. '

CONSTRUCTION ROADS AND ACCESS FACILITIES

The Contractor shall, at his expense, construct and maintain
throughout the duration of the Contract such haul roads and access
facilities as may be necessary for the supply and placement of all
earthwork materials and other items required for the construction.
He shall also provide at his expense, all lighting, signs, barri-
cades, distinctive markings, traffic control facilities, dust con-
trol, snow removal, sanding and personnel necessary for the safe
movement of his own traffic as well as other traffic which may be
affected by his operations.

The Contractor shall, at his expense, keep and maintain Owner's
roads used by him in a condition eguivalent to or better than
their condition at the start of the Contract.
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The location, grades, widths and dimensions of all haul roads and
other access facilities to be constructed by the Contractor shall
be subject to the approval of the Engineer and details of these
access roads and facilities shall be submitted to the Engineer in
due time prior to their construction.

Access and haul roads and all other associated facilities shall be
constructed so as not to interfere with natural or directed drain-
age courses and shall be graded and drained properly so as not to
create a hazard to property or to the Work. The quality of mate-
rials used in construction shall be such that the roads and faci-
lities will remain in a stable and safe condition throuchout the
period of their use. '

The Contractor shall comply with any ruling regarding traffic
movement on the existing access roads which may be made by the

Engineer.

FIRE PROTECTION

A fire break shall be provided around the periphery of the works
and all brush shall be stockpiled inwards from the periphery of
clearing, if directed by the Engineer.

ACCESS TO PRIVATE PROPERTY

The Engineer will attempt to obtain the necessary permission to
enter on or use private property. The Contractor shall not enter
or use or permit any of his employees to enter or use any property
other than that designated as being within the project property
area without the specific permission of the Engineer. If the Con-
tractor wishes to enter or use any property for which he has not
received permission, he shall make application to the Engineer.
The Engineer will seek to obtain the necessary permission as rap-
idly as he is able, but neither the Owner nor the Engineer will be
liable for any delay in obtaining the necessary permission.

PROTECTION OF PRIVATE PROPERTY

The Contractor shall be wholly responsible for any damage to pri-
vate property resulting from his operations and it shall be his
responsibility that all workmen and persons employed by him or his
agents or under his control shall use due care that no person or
property is injured or damaged and that no rights are infringed in
the prosection of the Work.

PERMITS AND NOTICES

The Contractor will be responsible for obtaining all notices and
permits required for completion of the Work.

ROOM AND BOARD

The Owner is presently operating a camp to construction camp
standards adjacent to the minesite and beside the Cyprus 2Anvil Ad-
ministration Building. Limited accommodation for up to 75 persons
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will be available to the personnel of the prime Contractor and his
subcontractors between October 15, 1980 and October 1, 1981.
Where room and board is provided by the Owner the prime Contractor
shall be charged a fixed daily rate equalling $45.00 for each of
his or his subcontractor's employees. Additional meals for
visitors will be charged for at a fixed rate of $6.50 for each
extra meal. The Contractor shall ensure that his personnel and
those of his subcontractor's adhere to all camp rules.

Accommodation for up to 40 persons in addition to that described
above will be made available to the Contractor and his
Subcontractors as follows. Between October 31, 1980 and May 31,
1981 such accommodation will be made available at the camp
situated at the Faro townsite which will also be operated to
construction camp standards. Such room and board will be charged
to the Contractor at a fixed daily rate of $20.00 for each of the
Contractor's or Subcontractor's employees. Between June 1, 1981
and October 1, 1981 such additional accommodation will be be made
available at the minesite camp as specified above for the basic
75 person accommodation.

All room and board privileges described herein may cease on
October 1, 1981 irrespective of any delays or extensions of the

substantial completion date.

OFFICE FOR THE ENGINEER

The Contractor shall provide a site office trailer for the
Engineer. It shall measure 10 ft. x 40 ft. It shall have an
adequate furnace, electrical power, sufficient lighting, and be
supplied with heating oil. Furnishings shall consist of two (2)
desks, eight (8) chairs, two (2) tables, two (2) benches, two (2)
steel filing cabinets, two (2) drafting tables and two (2) stools.
It shall have a water cooler with bottle (potable water will be
supplied by others). The trailer shall be located in a stable
permanent position for the duration of the contract and shall be
provided with a housed-in entrance porch and steps with hand
rails. The trailer underside shall be sheathed down to the ground
level and the sheets shall be backed with 6" fibreglass
insulation.

The Owner has a 10 ft. x 40 ft. office trailer at the site. The
Contractor shall move this trailer to a position adjacent to the
Engineer's site office trailer. This trailer shall be supplied
with electrical power, and furnace heating oil. Exterior
additions shall be as described for the Engineer's site trailer
office.

The Contractor shall provide an 8 ft. x 16 ft. mobile site office.
The Contractor shall move this office at reasonable time intervals
as the work progresses to various work site locations as requested
by the Engineer. This office shall be supplied with a furnace,
electrical power, lighting and heating oil. It shall be furnished
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The following drawings form a part of these specifications:

DRAWING NO.

79220251
7922025-2
7922025-3
7922025-4
7922025-5
7922025-6
7922025=7
7922025-8
1922025=9
7922025-10
7922025-11
7922=-25-12

DESCRIPTION

Site Photomosaic, Limits of Clearing, Borrow Areas

Site Contour Plan

Canal
Canal
Canal
Canal
Canal
Cross

Cross

Plan and Profile Baseline Chainage 0+000 to 1+060
Plan and Profile Baseline Chainage 1+020 to 2+420
Plan and Profile Baseline Chainage 1+980 to 3+280
Plan and Profile Centreline Chainage 2+600 to 3+700
Cross—-Sections and Drop Weir Profile

Valley Dam Plan and Profile

Valley Dam and Spillways Cross—Sections

Intermediate Dam Plan and Profile

Intermediate Dam Cross-Sections

Miscellaneous Details
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with a table, four (4) chairs, a drafting table, stool and a
bench. The heating and lighting facilities of the site offices
described above shall be maintained in good working order by the
Contractor.

SECURITY

The Contractor shall assume full responsibility for the security
of the Work. '

In addition, the Contractor shall provide suitable "no trespass-
ing" signs on the access roads to the site to prohibit entry of
the public.

SPECIAL PRECAUTIONS

(a) Explosives
The Contractor shall comply with all laws and regulations
applicable to the use, handling and storage of explosives.

(b) Fuel Storage
Supplies of gasoline, fuel oils and other liquified
petroleun or gas products shall be stored and transported in
accordance with the applicable laws of the Territory of the
Yukon.

MEASUREMENT AND COMPUTATION OF QUANTITIES

Measurement for payment of Contract items will be as described in
the Detailed Specifications. The Engineer will make all measure-
ments and computations for guantities in accordance with good
engineering practice.

SANITATION

The Contractor shall provide and maintain, so long as any of his
employees are employed on the Work, adequate sanitary conveniences
for their use and their provision, maintenance and removal shall
accord in every way with the reguirements of the local Medical
Officer of Health. The Contractor shall also provide and be
responsible for the servicing of similar facilities which he shall
install at the site office of the Engineer.

FAIR WAGES

The Contractor shall pay all tradesmen employed on the Work not

less than the fair rate of wages for work of a similar nature
prevailing in the vicinity of the Work.

DRAWINGS

The Drawings listed in the following schedule are included in and

form part of this Specification. Revision of these Drawings may
be made and furnished to the Contractor during the construction of
the Work, and all revised Drawings shall take precedence over pre-
vious issues of such Drawings. The Contractor shall act only on
written instructions or revised Drawings and not on oral instruc-
tions.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT

Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 1

MOBILIZATION AND DEMOBIILIZATION

PAYMENT ITEM 1(a) - MOBILIZATION

Mobilization shall mean the complete mobilization of all equipment
and manpower from place of origin to the site of the project along
with any support facilities required in accordance with proposed
Contract Schedules C, E, F, G, H and J of the Contract Schedules
detailed herein and to the approval of the Engineer.

Mobilization will be assessed by the Engineer and will be computed
as the percentage with respect to weight of the Contractor's pro-
posed equipment mobilized to the site or the percentage of comple-
tion of the Contract whichever is most.

Mobilization will be paid as a percentage of the lump sum price
bid under Item 1(a) of the Schedule of Quantities and Prices.

PAYMENT ITEM 1(b) - DEMOBILIZATION

Demobilization shall mean the complete demobilization of all
equipment and manpower from the site to the place of origin, or
otherwise, along with any support facilities reguired in accord-
ance with proposed Contract Schedules E, F and G of the Contract
Schedules detailed herein and to the approval of the Engineer.

Demobilization will be assessed by the Engineer and will be com-
puted as the percentage with respect to weight of the Contractor's
equipment removed from the site or the percentage of completion of
the Contract, whichever is least.

Demobilization will be paid as a percentage of the lump sum price
bid under Item 1(b) of the Schedule of Quantities and Prices.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT
Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 2

SLASHING, CLEARING, GRUBBING AND STRIPPING

The work shall consist of but shall not be restricted to supplying
all labour, plant and small tools and performing the following:

(i)

(ii)

(iid)

(iv)

(v)

The slashing of designated areas of the tailings impoundment
area generally bounded by the existing tailings faiclity,
the Access Road, the Intermediate Dam and the existing Rose
Creek channel as generally shown on Drawing No. 7922025-1
and excepting areas which require further work as described
below.

The clearing, grubbing and stripping of Borrow Area "A",
Borrow Area "B", Borrow Area "C" (if required) and Borrow
Area "D". Also the clearing, grubbing and stripping of the
terrace area foundation of the Intermediate Dam as shown on
Drawing No. 7922025-1.

The clearing, grubbing and stripping of Borrow Area "E",
Borrow Area "F" and Borrow Area "G" or any other areas which
may be required to obtain the necessary borrow materials.

The clearing and grubbing of the area required to construct
the North Valley Wall Interceptor Ditch as designated by the
Engineer and not included in other items described herein.

The clearing and grubbing and burning of the resulting
debris in the area bounded by the Cross Valley Dam, the
Intermediate Dam, the existing Rose Creek channel and the
Access Road. This work shall exclude areas which are
developed as borrow sources or are otherwise prepared as
defined herein.

No payment will be made for clearing and grubbing regquired for
haul roads and other contractor's facilities except as directed by
the Engineer to be cleared. No payment will be made for areas
already cleared.

Clearing, grubbing and stripping required for the Diversion Canal
and other specific items is specifically defined in the specifica-
tions for these items and is not included herein.
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GENERAL PROVISIONS

All borrow Areas should be stripped and operated on a schedule
such that depth of frost penetration is minimized. The Contractor
should submit his proposed schedule of borrow pit development to
the Engineer for his approval. Stripped materials from borrow
areas on the North Valley wall shall be piled in such a manner
that they can be reclaimed as required by the Engineer. Reclama-
tion of stripped areas will be paid for in accordance with the
provisions of Article 24 of the General Conditions.

DISPOSAL OF WASTE MATERIAL

No disposal of waste material shall be necessary where slashing
only is required.

Waste materials resulting from the clearing, grubbing and
stripping of Borrow Area "A" and Borrow Area "B" shall be disposed
of along the south or southwestern boundaries of these borrow
areas which are generally defined by a contour line of Elevation
1065 m as shown on Drawing No. 7922025-2. Waste materials may
also be disposed of in the bottom of spent borrow pits which shall
be designated as such by the Engineer. Waste materials shall be
deposited such that they do not interfere with the construction of
the Intermediate Dam or any other activity required to complete
the Work.

Waste materials resulting from the clearing, grubbing and strip-
ping of the terrace area foundation of the Intermediate Dam shall
be deposited in the spent borrow pits of Borrow Area "B" which
shall be designated as such by the Engineer and generally east of
the upstream toe of the Intermediate Dam as defined by the Engin-
eer.

Waste materials resulting from the clearing, grubbing and strip-
ping of Borrow Area "D" shall be deposited along the northeastern
boundary of the Borrow Area "D" which is generally defined by a
contour line of Elevation 1050 m as shown on Drawing No.
7922025-2. Waste materials may also be disposed of in the bottom
of spent borrow pits which shall be designated as such by the
Engineer. Waste materials shall be deposited such that they do
not interfere with the construction of the Spoil Retainer Dyke or
the Diversion Canal or any other activity required to complete the
Work.

Waste materials resulting from the clearing, grubbing and strip-
ping of Borrow Area "E" and Borrow Area "F" or any other area
which may be required to obtain the necessary borrow materials
shall be disposed of in the bottom of spent borrow pits which
shall be designated as such by the Engineer. In the absence of
spent borrow pit capacity all waste materials shall be deposited
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shall be designated as such by the Engineer. In the absence of
spent borrow pit capacity all waste materials shall be deposited
at locations within or adjacent to the borrow areas such that they
do not interfere with the optimization of recovery of materials
from the borrow area and with the construction or operation of the
North Valley Wall Interceptor Ditch all as determined by the
Engineer.

Waste materials resulting from the clearing and grubbing of the
area required to construct the North Valley Wall Interceptor Ditch
shall be disposed of outside of the area required to excavate or
place fill for the construction of the North Valley Wwall
Interceptor Ditch.

All slash, stumps, roots and other debris resulting from clearing,
grubbing and danger tree removal in the area bounded by the Cross
Valley Dam, the Intermediate Dam, the existing Rose Creek channel
and the Access Road shall be piled and burned completely to ashes
at points located well within the cleared area.

The number of fires to be started at any one time shall be limited
by the Contractor's ability to control the fires. Burning shall
be performed so that surrounding live trees are not damaged.

All burning shall be performed subject to the provisions of the
pertinent acts of the Yukon Territory and regulations thereto and
permission must be obtained from the local Forest Ranger through

the Engineer before burning commences. In the event burning is

prohibited by Forestry regulations at the time burning is pro-
posed, the materials may be piled in the cleared area until such
time as burning is permitted, providing that these piles do not
interfere with the work schedule. :

In areas in which controlled fires are burning, a watchman shall
remain on the area at all times at the Contractor's expense until
the fire is completely extinguished.

The Contractor shall be required to burn in accordance with the
provisions herein all clearing and grubbing waste which may be
gathered to the satisfaction of the Engineer from the waste
disposal areas presently existing adjacent to Borrow Area "C" and
which have resulted from the clearing, grubbing and stripping of
Borrow Area "C" by Other Contractors.

Bll waste materials resulting from the stripping of Borrow Area
"G" or Borrow Area "C" (if required) shall be deposited at the
boundaries of these borrow areas or in spent borrow pits designat-
ed as such by the Engineer and such that the disposed waste
materials do not interfere with the construction of the Cross
Valley Dam, the upstream blanket of the Cross Valley Dam or any
other activity required to complete the Work. The Contractor
shall similarly remove any stripping waste materials which have
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resulted from the stripping of Borrow Area "C" by Other Contract-
orse.

PAYMENT ITEM 2(a) - SLASHING IN TAILINGS IMPOUNDMENT AREA

Work Description

Slashing shall mean the falling of all standing timber larger than
75 mm in diameter as measured within 20 mm of the natural ground
surface. Slashing shall be performed as required by the Engineer
in the general tailings impoundment area defined by the existing
tailings facility, the Access Road, the Intermediate Dam and the
existing Rose Creek channel as generally shown on Drawing No.
7922025-1.

Method of Measurement

The quantity of slashing to be paid for will be determined by
measuring the areas slashed as required by the Engineer. Measure-
ment for slashing of isoclated trees will be taken over the area
which was directly under the foliage of such trees. The area
determined for payment will be on the basis of horizontal measure.

Basis of Payment

Payment for slashing will be made at the unit price bid per
hectare under Item 2(a) as shown on the Schedule of Quantities and
Prices. This price shall include the cost of all labour, plant
and small tools required to slash areas as directed by the
Engineer. No payment will be made for slashing of haul roads, or
other areas slashed by the Contractor outside the areas required
by the Engineer to be slashed.

PAYMENT ITEM 2(b) - CLEARING AND GRUBBING

Work Description

Clearing shall mean the complete removal and disposal of all
trees, shrubs, logs, loose stumps, debris and other objectionable
material from areas required by the Engineer to be cleared.

Grubbing shall mean the entire removal and disposal of all stumps,
roots, embedded logs and other buried debris from areas where
stumps, roots and other debris would spoil the use of excavated
materials for fill or the use of in situ materials as a foundation
as determined by the Engineer.

Clearing and grubbing shall be performed as required by the
Engineer over areas within the designated borrow areas, the
terrace area foundation of the Intermediate Dam, the area required
for construction of the North Valley Wall Interceptor Ditch and
the area bounded by the Cross Valley Dam, the Intermediate Dam,
the existing Rose Creek channel and the Access Road.

Method of Measurement
The gquantity of clearing and grubbing to be paid for will be
determined by measuring the areas cleared and grubbed as required
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by the Engineer. Measurement for clearing and grubbing of
isolated trees will be taken over the area which was directly
under the foliage of such trees. The area determined for payment
will be on the basis of horizontal measure.

No payment will be made for areas already cleared and grubbed.

Basis of Payment

Payment for clearing and grubbing will be made at the unit price
bid per hectare under Item 2(b) as shown on the Schedule of
Quantities and Prices. This price shall include the cost of all
labour, plant and small tools required to clear and grub areas as
directed by the Engineer as well as the disposal of waste material
exclusive of any burning which may be required. No payment will
be made for clearing and grubbing of haul roads, or other areas
cleared and grubbed by the Contractor outside the areas required
by the Engineer to be cleared and grubbed.

PAYMENT ITEM 2(c) = BURNING OF CLEARING AND GRUBBING DEBRIS

Work Description

The work includes the burning of all waste materials from the
clearing and grubbing of the area bounded by the Cross Valley Dam,
the Intermediate Dam, the existing Rose Creek channel and the
Access Road in accordance with the provisions of Section 2.3.7.
The work also includes the burning in accordance with the pro-
visions of Section 2.3.7 of all clearing and grubbing waste which
may be gathered to the satisfaction of the Engineer from the waste
disposal areas presently existing adjacent to Borrow Area "C" and
which have resulted from the clearing, grubbing and stripping of
Borrow Area "C" by Other Contractors.

Method of Measurement

The guantity of burning to be paid for will be determined by
measuring the total area bounded by the limits of clearing and
grubbing requiring disposal by burning as determined by the
Engineer and generally defined by the area bounded by the Cross
Valley Dam, the Intermediate Dam, the existing Rose Creek channel
and the Access Road.

The area determined for payment will be on the basis of horizontal
measuree.

Basis of Payment

Payment for burning of clearing and grubbing waste as specified
herein will be made at the unit price bid per hectare under Item
2(c) as shown on the Schedule of Quantities and Prices. This
price shall include the cost of all labour, plant and small tools
required to burn all clearing and grubbing waste materials within
the designated area. No payment will be made for burning of waste
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materials resulting from clearing and grubbing of areas outside
the area determined by the Engineer.

PAYMENT ITEM 2(d) - STRIPPING AND REMOVAL OF WASTE MATERIALS

Work Description

The work includes but shall not be limited to the excavation,
removal and disposal of all topsoil, volcanic ash, mixtures of
silt, topsoil, organic material, volcanic ash and cobbles or
boulders both frozen and unfrozen, as will be required by the
Engineer to develop all borrow areas and to prepare the terrace
area foundation of the Intermediate Dam.

Method of Measurement

The quantity of material to be paid for will be determined as the
in-place volume obtained by comparing surveys performed by the
Engineer prior to and subsequent to the stripping of the area or
waste removal as directed by the Engineer.

Basis of Payment

Payment for excavation and removal of all stripping or unsuitable
materials as determined by the Engineer will be made at the unit
price bid per cubic metre in place under Item 2(d) as shown on the
Schedule of Quantities and Prices. This price shall include the
cost of all materials, labour, plant and small tools reguired to
excavate, remove and dispose of all stripping or waste materialss.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT
Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 3

DIVERSION CANAL

SCOPE

The work includes but shall not necessarily be limited to the fol-
lowing:

The clearing, grubbing and stripping of the canal excavation area
and foundation of the canal dyke.

The excavation, hauling and disposal of all materials required to
complete the canal excavation as directed by the Engineer.

The hauling and placing or the hauling and stockpiling of select
waste excavation materials in the upstream blanket area of the
Cross Valley Dam.

The excavation, hauling, placement and compaction of all canal
liner materials including filter gravel, glacial till and rock
riprap as directed by the Engineer.

The excavation, hauling, placement and compaction of the canal
dyke using select materials from the wasted canal excavation
materials.

The excavation, hauling, placement and compaction of gravel zones
within the canal dyke configuration.

The production, hauling and placement of all filter rock and rock
riprap necessary for the construction of the drop weir structures
and erosion protection in the canal.

The stockpiling of 1,000 m® of filter rock and 2,000 m of canal
outfall erosion control rock.

GENERAL. PROVISIONS

The Contractor shall submit for the approval of the Engineer, de-
tails of his proposed methods of excavation and placing of mate-
rials and the sequence of operations to be followed. The Con-
tractor will be required to arrange his construction so as to make
maximum use of the borrow materials.
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Canal excavation between canal baseline chainages 1+000 and 3+670
as generally shown on Drawing Nos. 7922025-2, 7922025-3,
7922025-4, 7922025-5 and 7922025-6 shall be completed under
freezing temperature conditions unless approved otherwise by the
Engineer. The lining of the same must also be completed under
freezing conditions except where the exposed excavation materials
are such as to require a seepage control liner as determined by
the Engineer.

The balance of the canal excavation may be completed under either

‘thawing or freezing temperatures or both. The canal lining and

g e

(ii)

iii)

(iv)

(i)

(1ii)

canal dyke filter gravel zones may be similarly completed except
where a seepage control liner is required as determined by the
Engineer.

The seepage control liner and the canal dyke (except the filter
gravel zones) shall be constructed under continuous thawing temp-
erature conditions as determined by the Engineer. Construction of
the seepage control liner must also be in accordance with the
following:

Frozen material shall not be placed as fill.

Fill shall not be placed on frozen material unless specifically
approved by the Engineer.

Fill materials shall not be placed at temperatures which, in
the opinion of the Engineer, will cause freezing of the mate-
rial before it is adequately compacted.

Frozen crust or any accumulated snow and ice layers on the sur-
face of the fills shall be removed by the Contractor or allowed
to melt completely as directed by the Engineer prior to place-
ment of additional lifts.

Fills constituting parts of the canal other than those described
in section 3.2.3 shall be constructed in accordance with the
following: '

Fills requiring compaction as specified elsewhere and placed
under freezing conditions shall be compacted without delay
after placement. ©No fill placement shall be allowed under
freezing conditions if the necessary compaction equipment is
inoperative.

A vibratory pad foot compactor equivalent to or heavier than a
CA 25 PD compactor of Dynapac manufacture to the satisfaction
of the Engineer shall be used to achieve the required compac-
tion. An equivalent compactor shall be similar with respect to
the number and protrusion of the protruding feet on the com-
pactor drum and shall have a weight and a flywheel horsepower
exceeding that of the compactor referenced herein.
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(iii) Snow and ice shall be removed from the fill surfaces and canal

excavation walls to the satisfaction of the Engineer. Cons-
truction operations will be permitted if snowfall is occurring
and the snowfall is deemed by the Engineer not to detract from
the fill integrity.

(iv) Fill materials shall not contain snow and/or ice debris.

(v) Fill materials shall not be agglomerated as frozen chunks

unless otherwise approved by the Engineer.

Notwithstanding provisions for topsoil removal and grubbing, all
fill materials shall not contain organic contents in excess of 1
percent on an air dry weight basis when considering a representa-
tive 1 kg. sample.

The Contractor shall provide at his own expense all dewatering
facilities required to complete the canal construction.

The Contractor shall make allowance for the reasonable inter-
ruption of his activities by the Engineer for purposes of instal-
lation of monitoring instrumentation as deemed necessary by the
Engineer. The Engineer will notify the Contractor at least seven
(7) days in advance of such activity except when an emergency
occurs as described in Article 16 of the General Conditions. The
Contractor shall reasonably control his egquipment so that any
monitoring instrumentation is not destroyed.

The Contractor shall organize his activities so that the Test
Excavation constructed between Canal Baseline chainages 1+700 and
2+000 is properly incorporated into the canal construction as
directed by the Engineer. The Contractor may reuse the thermal
lining materials as Class I material provided that such materials
are not contaminated by other materials and the provisions of
Section 3.3 are satisfied. If the existing thermal lining is not
removed the Test Excavation shall be trimmed according to the
lines and grades shown on Drawing No. 7922025-7 and to the
tolerances defined herein.

Where the term Drawings is referred to under Item 3, Drawings
shall include Drawing No. 7922025-2 to 7922025-7, all inclusivee.

MATERIALS

Excavation Materials

After stripping is completed, as determined by the Engineer, the
excavation materials will be classified as Common Excavation or as
Rock Excavation as defined herein.

Rock Excavation

An excavation material will be considered as Rock Excavation if
the material consists of sound and solid masses, layers, or ledges
of mineral matter in place and of such hardness and texture that:
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The material is not rippable when using a late model tractor-
mounted hydraulic ripper eguipped with one digging point of
standard manufacturer's design adequately sized for use with,
and propelled by, a crawler-type tractor with a net flywheel
power rating between 210 and 240 KW, operating in low gear or;

(ii) 1In areas where it is impracticable to classify by use of the

ripper described above, rock excavation is defined as sound ma-
terial of such hardness and texture that it cannot be loosened
or broken down by a 3 kg drifting pick, with handle not less
than 0.9 m in length.

No allowance for Rock Excavation will be made if, in the opi-
nion of the Engineer, the material is not rippable due to
freezing from unnecessary exposure to very cold temperatures
or extended exposure resulting from premature stripping or
discontinuous excavation.

All boulders or detached pieces of solid rock more than 1 cu.m.
in volume will be classified as Rock Excavation.

Common Excavation

Common Excavation includes all material other than Rock Excavation
and stripping materials. BAll boulders or detached pieces of solid
rock less than 1 cuem in volume will be classified as Common
Excavation.

Fill Materials

All materials placed shall conform to the specifications of the
various material as set out herein. The descriptions of fill
materials Class I, Class II, Class III, Class IV and Class V are
given to allow the Contractor to determine suitable excavation,
hauling, placing and compaction procedure and equipment. Class I
materials shall be excavated from Borrow Areas "A", "B", "C" and
"D" and used as the thermal liner or as filter. Class II and
Class III materials shall be obtained from the thawed canal waste
excavation materials and used as the canal seepage control liner
£ill and canal dyke fill respectively.

Class IV and Class V materials shall be excavated from quarries
approved by the Engineer and developed by the Contractor at his
expense or from any other areas which may supply any part of the
necessary materials volume. Materials processing may be required
to obtain the specified materials gradations and such processing
shall also be at the Contractor's expense. Class IV materials
will be used for the filter rock and main channel riprap rock.
Class V materials will be used for the erosion contrel lining and
rock drop weirs in the 5 percent invert grade outfall segments of
the canal.
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All materials placed as fill shall be placed without segregation
and compacted where required in accordance with the specifications

herein.
Gradations:
The following gradation limits shall apply for the fill types to

be included in the construction.

Class I = Canal Thermal Liner and Filter

U.S. Standard Minimum Percent by Maximum Percent by
Sieve Size Weight Passing Weight Passing
6 in. 70 100
1 1/2 in. 60 95
No. 4 30 70
No. 40 8 35
No. 200 0 10

Class II - Canal Seepage Control Liner

It is intended that this material shall be obtained from selected
canal waste excavation materials. The material shall be broadly
graded but not gap graded and contain a minimum of 15 percent
passing a U.S. Standard sieve size No. 200. The material shall
generally range between clay size and 100 mm diameter. Boulders
and cobbles in excess of 150 mm diameter will not be permitted as
fill for the seepage control liner.

Class III - Canal Dyke Fill

The material shall be obtained from selected canal waste excavation
materials. The material will be broadly graded and contain a
minimum of 10 percent passing a U.S. Standard sieve size No. 200.
Except in the canal outfall area the material shall generally range
between clay size and 100 mm diameter. Boulders in excess of 500
mm diameter shall not be permitted as fill.

Class IV - Filter Rock and Channel Riprap

Diameter in mm Percent by Weight Passing
210 to 300 100
180 to 210 50
120 to 180 15

Class V - Outfall 5 percent grade Erosion Control Rock

Diameter in mm Percent by Weight Passing
880 to 1250 100
730 to 880 50

520 o @30 15
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It is intended that Class IV and Class V materials shall be
obtained from shot rock from the same guarry by gradation pro-
cessing or by controlled blasting. Other sources of Class IV or
Class V materials may be used only if approved by the Engineer.

Gradation tests will be performed by the Engineer according to
standard procedures. BAll tests will be conducted on unfrozen
materials. The presence of visible ice within shot rock shall be
sufficient fact for rejection of such rock unless the Contractor
can demonstrate to the satisfaction of the Engineer that upon thaw
such rock particles satisfy the gradation specifications.

Furthermore, all Class IV and Class V material must remain intact
when handled in a thawed condition and must not be susceptible to
breakdown by slaking or short term weathering as determined by the
Engineer.

Notwithstanding the above, the gradation of the material in place
will be the basis of the Engineer's approval.

BORROW AREAS

The borrow areas shown on Drawing No. 7922025-1 are approved as
sources of borrow material for the work. Sources other than those
specified will be permitted subject to the approval by the
Engineer.

Class I Material - Borrow Areas "aA", "B", "C" and "D"
and the Test Excavation (see Section
3.2.8) L]

Class II and III Materials - Select canal waste excavation mate-
rialise.

Class IV and V Materials - Quarry areas, developed by the Con-
tractor. If required, materials
processing shall be performed.

The Contractor shall organize his activities such that the
excavation of Class I material from the available sources of such
material together with the excavation and borrow activities of
items other than the canal, will result in the foundation
preparation necessary as determined by the Engineer and the
schedule to construct:

(i) the upstream blanket of the Cross Valley Dam as shown on
Drawing Nos. 7922025-8 and 7922025-9.
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(ii) the upstream slope core of the Intermediate Dam as shown on
Drawing Nos. 7922025-11.

If materials are encountered in these areas which are unsuitable
for use as fill elsewhere and the Contractor is directed by the
Engineer to excavate such materials, the work shall be performed
in accordance with to Article 24 of the General Conditions.

The Contractor shall be required to develop the borrow areas as
required by the Engineer to ensure reasonable fill uniformity. If
required the depth of cut shall be adjusted in various areas of
the borrow pit to combine appropriate amounts of fine and coarse
grained materials.

The Contractor shall reasonably control his activities such that
survey monuments used by the Engineer within the boundaries of the
borrow areas are not disturbed.

The Contractor shall control his activities in Borrow Area "D" so
that the canal wall remains intact and is not undermined to the

satisfaction of the Engineer.

PAYMENT ITEM 3 (a) - CLEARING OF CANAL AREA

Work Description

Clearing shall mean the complete removal and disposal of all
trees, shrubs, logs, loose stumps, loose moss, snow, ice and other
objectionable material within the area generally defined as canal
clearing on Drawing No. 7922025-1. All trees falling outside the
area required by the Engineer to be cleared shall be brought back
into the cleared area and disposed of with the other clearing
debris. Snow and ice removal required after the initial clearing
shall be included in this item. All clearing debris shall be
piled at the downhill edge of the designated limit of canal
clearing. NO burning of cleared debris will be permitted nor will
clearing beyond the designated limit of canal clearing be allowed
unless expressly approved by the Engineer. No firebreak will be
permitted outside the area requierd to be cleared by the Engineer
unless expressly approved by the Engineer. WNotwithstanding
anything else herein contained, the Contractor will be held
responsible for all damage resulting from unauthorized activity
outside the designated limits of canal clearing and shall rectify
such damage by placing thermal protection fills at his own expense
to the satisfaction of the Engineer.

Method of Measurement

The quantity of clearing to be paid for will be determined by
computing the area actually cleared by the Contractor as regquired
by the Engineer. Areas already cleared will not be included in
the area for payment. The area determined for payment will be
made on the basis of horizontal measure.

Basis of Payment
Payment for clearing will be made at the unit price bid per hec-

tare under Item 3 (a) shown on the Schedule of Quantities and
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Prices. This price shall include the cost of all labour, plant and
small tools required to clear the canal area as directed by the
Engineer and to dispose of all waste material as specified herein.

No payment will be made for clearing haul roads or other areas
cleared by the Contractor outside the areas specifically required
by the Engineer to be cleared.

PAYMENT ITEM 3(b) = GRUBBING AND STRIPPING OF
CANAL DYKE FOUNDATION AND EXCAVATION AREA

Work Description

Grubbing shall mean the entire removal and disposal of all stumps,
roots, embedded logs and other buried debris from the canal
excavation and dyke foundation areas as generally shown on Drawing
No. 7922025-7. Stripping shall mean the excavation and removal of
all organic debris, moss, organic brown silt, volcanic ash and
near-surface ice rich debris to the satisfaction of the Engineer
from the canal excavation and dyke foundation areas also shown on
Drawing Nos. 7922025-7. All grubbing and stripping waste shall be
removed to the downslope cleared area adjacent to the clearing
debris and as such will form the toe of the canal waste excavation
pile.

Method of Measurement

The quantity of materials to be paid for will be determined by
computing the volume of in-place grubbing and stripping material
based on a pre-construction survey performed in July and August,
1980 and on a survey to be conducted following strippinge.

Basis of Payment

Payment for grubbing and stripping of the areas required by the
Engineer will be made at the unit price bid per cubic metre of
excavated volume under Item 3(b) of the Schedule of Quantities and
Prices. This price shall include the cost of all materials,
labour, plant and small tools required to excavate and remove the
grubbing and stripping materials.

PAYMENT ITEM 3 (c) - COMMON EXCAVATION

Work Description

The work includes but shall not necessarily be restricted to the
excavation, hauling and wasting of all Common Excavation materials
to the lines and grades of the Drawings (see Section 3.2.9) and as
directed by the Engineer. A 0.15 m tolerance will be permitted
with reference to the lines and grades shown on the Drawings. The
Contractor shall be required to excavate, haul and waste all
Common Excavation materials such that Class II and Class III
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III materials will be accessible as borrow materials for construc-
tion of the canal seepage control liner and the canal dyke in
accordance with Section 3.2.3 of the Detailed Specifications. The
materials shall be disposed of in the area generally designated as
Canal Waste Pile on Drawing No. 7922025-7 except as provided in
Section 3.8,

The Contractor shall control the Common Excavation work such that
the downslope wall of the canal excavation is not unnecessarily

ripped or overexcavated beyond the specified tolerances.

Method of Measurement

Provided that no Rock Excavation is encountered the gquantity of
Common Excavation to be paid for will be determined by computing
the in- place volume of excavated material between the base of the
stripping and grubbing and the neat lines of the excavation as
directed by the Engineer. Where Rock Excavation is required, the
quantity of Common Excavation to be paid for will be determined by
computing the in-place volume of excavated material between the
base of the stripping grubbing, the surveyed Rock surface and the
neat line boundaries of the Common Excavation materials.

Basis of Payment

Payment for excavation, hauling and wasting of Common Excavation
materials will be made at the unit price bid per cubic metre of
excavated volume as shown under Item 3 (c) of the Schedule of
Quantities and Prices. This price shall include the cost of all
materials, labour, plant and small tools required to excavate,
haul and waste the Common Excavation materials. No payment will
be made for overexcavation unless expressly approved by the
Engineer.

PAYMENT ITEM 3 (d) - UPSTREAM BLANKET - CROSS VALLEY DAM

Work Description

The work includes but shall not necessarily be restricted to the
hauling and placing of the upstream blanket for the Cross Valley
Dam as generally shown on Drawing No. 7922025-8 and 7922025-9 and
as regquired by the Engineer. Where the upstream blanket may not
be installed due to Rose Creek flow, sufficient material shall be
stockpiled adjacent to the area to be completed as directed by the
Engineer.

The material shall be obtained from select Common Excavation mat-
erials as required by the Engineer resulting from canal excavation
between baseline chainages 2+000 and 3+000 of the DiversionCanal.

All materials excepting those stockpiled shall be placed in 0.15 m
maximum thickness lifts and compacted as much as possible using
the hauling equipment. Fill materials shall not contain any snow
or ice debris. Snow and ice must be removed from the fill surface
to the satisfaction of the Engineexr. Construction operations
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will be permitted if snowfall is occurring and the snowfall is
deemed by the engineer not to detract from the fill quality.

Method of Measurement

The quantity of material to be paid for under this item will be
based on surveys conducted to determine the excavated in-place
volume of Common Excavation materials hauled from the canal
excavation to construct the Cross Valley Dam upstream blanket.

Basis of Payment

Payment for the hauling and placement or hauling and compaction of
the Cross Valley Dam upstream blanket will be made at the unit
price bid per cubic metre of in-place Common Excavation material
taken from the canal for construction of the Cross Valley Dam
upstream blanket as shown under Item 3 (d) of the Schedule of
Quantities and Prices. This price shall include the cost of all
materials, labour, plant and small tools required to haul, level
and place the Cross Valley Dam upstream blanket. No payment will
be made for the excavation of the required materials other than
provided for under Item 3 (c). Notwithstanding anything herein
contained the payment described herein is intended only to
compensate the Contractor for having to dispose of canal waste
excavation materials in the Cross Valley Dam upstream blanket area
instead of disposal in the Canal Waste Pile as provided for in
Section 3.6. No separate payment will be made for overhaul.

PAYMENT ITEM 3 (e) - CANAL ROCK EXCAVATION

Work Description

The work includes but shall not necessarily be restricted to the
excavation, hauling and wasting in the designated canal waste pile
area of all Rock Excavation within the configuration of the cross-
sections and grade lines as generally shown the Drawings and as
directed by the Engineer. A 0.3 m tolerance will be permitted to
the lines and grades shown on the Drawings.

General

The seepage integrity of the canal excavation will depend to some
degree upon the existing jointing and crack system in the rock and
will be influenced greatly by the procedures of blasting used.
Consequently, the Contractor shall carefully control all blasting
by limiting the size and type of the charges in accordance with
these specifications, varying the size and spacing of drill holes,
using delays, and such other controls as may be reasonably
required by the circumstances to preserve the rock beyond the neat
lines and grades of the excavation in the soundest possible
conditon.

Trial blasts shall be conducted as required by the Engineer at the
start of the work, and at other times when the rock and/or dimen-
sions of the blasts change, to determine the optimum drill hole
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layout, explosive loads and delay sequences. The specific
below shall be used as a guideline in determining the optim
cedure.

The Contractor shall submit to the Engineer for review full de-
tails of the drilling and blasting patterns and controls he pro-
poses to use in areas of Rock Excavation not less than three (3)
days prior to commencing excavation. The Contractor shall not
commence excavation until his drilling and blasting patterns and
controls have been reviewed and approved in writing by the
Engineer.

If, in the opinion of the Engineer, the methods of excavation
adopted by the Contractor are unsatisfactory in that they result
in an excessive amount of excavation and/or rock damage beyond the
minimum lines and grades or that they fail to satisfy the
requirements specified elsewhere in these specifications, then,
notwithstanding the Engineer's prior review of such methods, the
Contractor shall adopt such revised methods, technigues and
procedures as are necessary to achieve the required results.

Rock Excavation Slopes

To ensure that final slopes are stable, controlled blasting shall
be used to minimize the damage to the rock behind the faces. The
following specifications describe the general method of blasting
to be used on final slopes with heights greater than 2 m. The
optimum procedure, which may vary at different locations on the
site, shall be determined from trial blasts.

All rock slopes shall be cut at an overall angle of 0.5 horizontal
to 1 vertical unless otherwise specified.

Controlled Blasting Terminology

These specifications, in part, provide for the use of final line
holes, buffer holes, production holes, maximum charges, and blas-
ting delays to achieve the specified blasting control for the
slopes. Explanations of these terms are as follows:

(i) Final line holes - holes drilled at close spacing (10 to 15
times the hole diameter) on the final face line which, when
appropriately loaded and fired, will produce a relatively
smooth final wall.

(ii) Buffer holes - a line of holes of spacing intermediate be=-
tween the spacing of the final and production holes, separa-
ting the final line holes from the production (main pattern)
holes. Their function, when moderately loaded in relation to
the production holes, is to protect the final face area by
more uniformly distributing the blasting agent within the
rock mass adjacent to the final face.
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Production holes (main pattern holes) - these holes are dril-

led in the main body of rock to be blasted. Their spacing and
charging is related to the quantity of explosive permitted
per delay, and the degree of rock breakage desired.

Maximum charge - that amount of explosive agent which may be

detonated by a single detonation impulse.

3.9.1.4 Final Line Blasting

The Contractor shall use controlled blasting on the line of the
design cut slope face.

(i)

(ii)

(iii)

3.9.1.5 Main

Blast holes and timing in detonation seguence - "Controlled
Blasting” shall mean the technique of carefully drilling the
final line of holes on the plane of the final cut slope
required. Each hole of the final line shall be loaded with
an explosive charge "de-coupled" from the blast hole wall
with a centering sleeve. The holes shall be fired
simultaneously, and either first or last in the delay
sequence to create a crack along the plane of the final rock
surface.

Alignment and depth of holes in the final line - the final
line of holes shall be on the line of the final face and the
spacing shall be as uniform as possible, and the diameter of
these holes shall not be greater than 65 mm (2 1/2 inches) .
The bottoms of final line holes shall not be positioned at a
higher elevation than the bottoms of adjacent production
blast holes. The depth of the final line holes shall be
limited to 10 m.

Explosives - the hole spacing and amount of explosive in the
final line of holes may require adjusting, depending on sur-
face quality and integrity of the exposed rock surface and
conditions encountered during the progress of the work.
Water resistant explosives shall be used if required for some
of the work.

Pattern and Buffer Blasting

(i)

(ii)

Buffer holes and charges - the line of buffer holes shall be
parallel to the final line of holes and shall be the same
diameter as in the holes of the final line. The amount of
explosives per hole shall be less that the explosive used per
production hole contained in the main pattern. '

Main pattern holes and loading - the main production blasting
shall use 38 to 75 mm (1 1/2 to 3 inch) diameter holes laid
out to detonate in a delay sequence employing the criteria of
loading and maximum charge per detonation given in Maximum
Charges and Delays, Section 3.9.1.6, following. Detonation
shall be toward a free face perpendicular to the centreline
of the cut. The maximum depth of a main pattern blast hole
shall be 10 m.
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Maximum Charges and Delays

(i) Maximum charges - vibrations generated by detonation of char-
ges for both the final line and main pattern blasting shall
be controlled by use of delays to minimize damage to the
surrounding rock. The Contractor shall advise the Engineer
in sufficent time ahead of each blast to provide the Engineer
with an opportunity to monitor the vibrations from the blast
if requested by the Engineer.

(ii) Design of delays - delay sequencing for multiple shots shall
be accomplished through the use of short period delays of the
type appropriate to the method of fusing adopted.

The foreman or foremen who supervise the work described in this
Item shall have a minimum of two years experience in similar work.
The qualifications of the intended foreman or foremen shall be
included on Contract Schedule E, Proposed Supervisory Personnel.
Licensed blasters shall be employed for the setting and detonation
of all charges, and for the control and carriage of all blasting
agent. Appropriate Yukon Territory laws shall be followed
concerning the carriage, handling and storage of all blasting
materials.

Method of Measurement

The quantity of Rock Excavation to be paid for will be determined
as the in-place volume between the surveyed rock surface and the
neat lines of the Rock Excavation as directed by the Engineer.
Where controlled blasting is required by the Engineer, the face
area of the rock excavation sideslopes will also be measured as an
additional quantity for payment.

Basis of Payment :

Payment for excavation, hauling and wasting of all canal Rock
Excavation will be made at the unit price bid per cubic metre as
shown under Item 3(e) (i) as shown on the Schedule of Quantities
and Prices. Additional payment for controlled blasting will be
made at the unit price bid per square metre as shown under Item
3(e)(ii) . These prices shall include the cost of all materials,
labour, plant and small tools required to perform the work as
specified herein. No payment will be made for excavation beyond
the neat lines of Drawing No. 7922025-7 unless expressly directed
otherwise by the Engineer. Furthermore, no payment will be made
for any additional excavation beyond the neat lines of the
excavation as required by the Engineer to remove dangerous
loosened rock or rock which must be excavated to allow
installation of a seepage control liner where blasting methods
approved by the Engineer are not followed or unapproved blasting
methods are used.

PAYMENT ITEM 3(f) - THERMAL LINER AND CANAL DYKE CLASS I ZONES

Work Description

The work includes but will not necessarily be restricted to the
excavation of Class I materials from approved borrow areas
according to the provisions of Section 3.4, the hauling of these
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materials, and their placement and compaction to the lines and
grades respecting thermal lining and canal dyke gravel =zones as
shown on Drawing No. 7922025-7 as directed by the Engineer. A
0.15 m tolerance will be permitted to the lines and grades shown
on Drawing No. 7922025-7 except that the Contractor shall not be
required to place greater thicknesses of thermal lining than those
shown on Drawing No. 7922025-7. In respect of the thermal lining,
excess fill beyond the specified tolerance as determined by the
Engineer shall be removed to ensure that the canal provides the
designed hydraulic capacity.

Placement and Compaction

The Class I fill shall be placed in continuous horizontal loose
lifts having a thickness of not greater than 0.3 m and such that
unnecessary segregation of coarse materials near the canal
excavation face or fill foundation does not occur. The Class I
fills shall be placed and compacted in accordance with the
provisions of Section 3.2.4 and all other applicable provisions of
Section 3.2.

The fills shall be compacted using a minimum of 4 passes of the
type of compactor specified in Section 3.2.4 (ii) per 0.3 m thick
loose lift.

Method of Measurement

The quantity of materials to be paid for in the case of the
thermal liner will be determined by calculating the in-place
volume bounded by the canal excavation neat line boundary, the
inside neat line boundary of the thermal liner both as shown on
the cross-sections or combination of cross-sections on Drawing No.
7922025-7 and the limits of application of the thermal liner as
directed by the Engineer.

In the case of the canal dyke gravel zones, the quantity of mate-
rials to be paid for will be determined by calculating the
in-place volume of Class I material bounded by the thermal liner,
the surveyed, stripped and grubbed ground surface and the neat
lines of the canal dyke gravel zone configurations as shown on
Drawing No. 7922025-7. Measurements will be performed by the
Engineer as soon as possible after placement and compaction.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class I fill required under the specifications of this Item will
be made at the unit price bid per cubic metre in place under Item
3 (f) of the Schedule of Quantities and Prices. This price shall
include the cost of all materials, labour, plant and small tools
required to excavate, level, place and compact the material. No
separate payment will be made for overhaul. No payment will be
made for removal of excess fill materials as necessary to provide
the canal design hydraulic capacity.
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PAYMENT ITEM 3 (g) — SEEPAGE CONTROL LINER CLASS II

Work Desicription.

A seepage control liner will be required by the Engineer where
pervious soil materials or fractured and broken rock form the
boundaries of the excavated cross-section of the canal.

The work includes but shall not necessarily be restricted to the
excavation, hauling, placement and compaction of Class II
materials to the lines and grades of the cross-sections shown on
Drawing No. 7922025-7 and as directed by the Engineer. A seepage
control liner may not be required over the full boundary of the
excavation at a given chainage in which case the constructed
cross-section will be a combination of the cross-sections shown on
Drawing No. 7922025-7. A 0.15 m tolerance will be permitted to
the lines and grades shown on Drawing No. 7922025-7 except that
the Contractor shall not be required to place greater thicknesses
of seepage contrel lining than those shown on Drawing No.
7922025-7. Excess fill beyvond the specified tolerance as
determined by the Engineer shall be removed to ensure that the
canal provids the desired hydraulic capacity.

Placement and Compaction

The fill shall be placed in continuous horizontal loose lifts
having a thickness of not greater than 0.3 m and such that
unnecessary segregation of materials within the fill does not
occur. The seepage control liner will be placed in accordance
with the provisions of Section 3.3.2 and all other applicable
provisions of Section 3.2.

The seepage control liner fill shall be compacted to 100 percent
of the standard Proctor maximum dry density as measured according
to the procedure outlined in ASTM D698, corrected for oversize if
appropriate. The moisture content of the fill shall be controlled
such that the above compaction standard may be achieved with
suitable equipment.

No allowance will be made for settlement occurring within the
foundation, the excavated sideslopes or other fill materials.

Method of Measurement

The quantity of materials to be paid for will be determined by
calculating the volume bounded by the canal excavation neat line,
the inside neat line boundary of the seepage control liner both as
shown on the cross section or combination of cross sections on
Drawing No. 7922025-7 and the limits of application of the seepage
control liner as directed by the Engineer.,

Basis of Payment

Payment for excavation, hauling, placement and compaction of all

Class II fill required to construct the seepage control liner as
specified herein will be made at the unit price bid per cubic

metre in place under Item 3 (g) as shown on the Schedule of
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Quantities and Prices. This price shall include the cost of all
materials, labour, plant and small tools required to excavate,
level, place and compact the material. No separate payment will
be made for overhaul. No payment will be made for removal of
excess fill materials as necessary to provide the canal design
hydraulic capacity.

PAYMENT ITEM 3 (h) - FILTER GRAVEL CLASS I

Work Description

The work includes but shall not necessarily be restricted to the
excavation of Class I materials from approved borrow areas
according to the provisions of Section 2.4, the hauling of these
materials, and their placement and compaction to the lines and
grades shown on Drawing No. 7922025-7. A 0.15 m tolerance will be
permitted to the lines shown on the Drawing excepting that a
minimum thickness of 0.3 m of filter shall be provided when
measured perpendicular to the filtered slope face and that the
Contractor shall not be required to place greater thicknesses of
filter gravel than 0.3 m.

Placement and Compaction
The fill should be placed in two (2) 0.15 m thick lifts and such
that unnecessary segregation of coarse materials is prevented.

The appropriate provisions of section 3.2 shall apply to the
placement and compaction of the fill excepting that compaction of
the material described herein shall be performed using a crawler-
type tractor. Each lift will be compacted by continuous coverage
of the tracks of the equipment being used for placement.

Method of Measurement

The quantity of material to be paid for under this item will be
determined by calculating the in-place volume of Class I material
bounded by the seepage control liner or the canal excavation neat
lines as appropriate and the neat line providing for the 0.3 m
thickness of filter gravel. The quantity for payment will not
include any excess material placed unless otherwise directed by
the Engineer.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class I material as required under the specifications of this item
will be made at the unit price bid per cubic metre in place under
Item 3 (h) as shown on the Schedule of Quantities and Prices.
This price shall include the cost of all materials, labour, plant
and small tools required to excavate, level, place and compact the
material. No separate payment will be made for overhaul.
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PAYMENT ITEM 3 (i) - ROCK RIPRAP AND FILTER ROCK CLASS IV

Work Description

The work includes but shall not necessarily be restricted to the
excavation, hauling and placement of all Class IV material
required to riprap the canal and required as filter rock in the
canal outfall to the lines and grades of the cross-sections shown
on Drawing No.7922025-7. A tolerance of 0.15 m will be permitted
to the neat lines shown on the drawing except that a minimum
thickness of 0.5 m will be required and that the Contractor will
not be required to place greater thicknesses than 0.5 me In case
of dispute, the surface of the riprap or filter rock will be
assessed as that cccurring at the base of the tracks of a crawler-
type tractor with a net flywheel power rating between 210 and 240
KW or equivalent to the satisfaction of the Engineer.

Placement

The canal riprap and the canal outfall filter rock shall be placed
in a manner to ensure that the larger rock fragments are uniformly
distributed and the smaller rock fragments serve to fill the
spaces between the larger rock fragments to form a well keyed
uniform layer of riprap of the specified thickness. Properly
placed materials need not be compacted. The appropriate provi-
sions of Section 3.2 shall apply.

Method of Measurement

The quantity of Class IV material to be paid for will be the in-
place volume calculated between the neat lines of the canal
thermal liner or filter gravel layer or the excavation boundary
and the inside neat line boundary of the canal riprap or the neat
line of the Class V Erosion Control Rock. The thickness measured
perpendicular to the excavation face to be used for volume
computation is 0.5 m.

Basis of Payment

Payment for excavation, hauling and placement of all Class IV
materials as required in the specifications of this item will be
made at the unit price bid per cubic metre in place under item 3
(i) of the Schedule of Quantities and Prices. This price shall
include the cost of all materials, labour, plant and small tools
required to excavate, haul, place and level the material. No
separate payment will be made for overhaul. WNo separate payment
will be made for any processing of rock materials required to
obtain the specified Class IV gradation.

PAYMENT ITEM 3 (j) - CANAL DYKE FILL CLASS III

Work Description

The work includes but shall not necessarily be restricted to the
excavation, hauling, placement and compaction of all Class III
fill in accordance with the lines and grades of the cross-sections
on Drawing No. 7922025-7. A 0.15 tolerance will be permitted to
the lines and grades shown on the Drawing.
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Placement and Compaction

The Class III fill shall be placed in continuous horizontal loose
lifts having a thickness of not greater than 0.3 m and such that
unnecessary segregation of coarse materials does not occur.

The fill shall be placed and compacted in accordance with the
provisons of Section 3.2.3 and all other applicable provisions of
Section 3.2.

The Class III canal dyke fill will be compacted to 100 percent of
the Standard Proctor maximum dry density as measured according to
the procedure outlined in ASTM D698, corrected for oversize if
applicable. The moisture content of the fill shall be controlled
such that the above compaction standard is achieved with suitable

equipment.

No allowance will be made for settlement occurring within the
foundation or other fill materials.

Method of Measurement

The quantity of Class III material to be paid for under the
specifications of this item will be determined as the in-place
volume bounded by the neat line cross-section configuration shown
on Drawing No. 7922025-7 and the surveyed, grubbed and stripped
surface of the canal dyke foundation. The survey of the grubbed
and stripped foundation area will be completed when the stripping
and grubbing is completed to the satisfaction of the Engineer. No
allowance will be made for settlement or erosion of the dyvke
foundation area unless expressly approved by the Engineer.

Basis of Payment

Payment for excavation, hauling, placement and compaction of -all
Class III material as regquired in the specifications of this Item
will be made that the unit price bid per cubic metre in place
under Item 3 (j) as shown on the Schedule of Quantities and
Prices. The price shall include the cost of all materials,
labour, plant and small tools required to excavate, haul, place,
level and compact the material. No separate payment will be made
for overhaul.

PAYMENT ITEM 3 (k) - CANAL OUTFALL EROSION CONTROL CLASS V

Work Description

The Work includes but shall not necessarily be restricted to the
excavation, hauling, and placement of all Class V material re-
quired to construct the erosion control lining and rock drip weirs
in the canal outfall to the lines and grades of the cross-section
shown on Drawing Nos. 7922025-7. A tolerance of 0.15 m will be
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permitted to the neat lines shown on the Drawing. In case of
dispute, the surface of the placed erosion control rock will be
assessed as that occurring at the base of the tracks of a crawler
type tractor with a net flywheel power rating between 210 and 240
KW or equivalent to the satisfaction of the Engineer.

Placement

The Class V material shall be placed in a manner to ensure that
the larger rock fragments are uniformly distributed and the
smaller rock fragments serve to fill the spaces between the larger
rock fragments to form a well keyed uniform layer of riprap of the
specified thickness. Properly placed materials need not be
compacted. The appropriate provisions of Section 3.2 shall

apply.

Method of Measurement

The guantity of Class V material to be paid for will be the
in-place volume calculated between the neat line boundary of the
underlying filter rock and the inside neat line boundary of the
canal channel as shown on Drawing No. 7922025-7. The quantity of
Class V material required to construct the rock drop weirs will be
included in the quantity for payment.

Basis of Payment

Payment for excavation, hauling and placement of all Class V
material in accordance with the specifications herein will be made
at the unit price bid per cubic metre in place under Item 3 (k) of
the Schedule of Quantities and Prices. This price shall include
the cost of all labour, plant and small tools required to
excavate, haul, place and level the material. No separate payment
will be made for overhaul. No separate payment will be made for
processing rock materials to obtain the specified Class V
gradation.

PAYMENT ITEM 3 (1) - FILTER ROCK AND EROSION
CONTROL ROCK STOCKPILE

Work Description

The work includes but shall not be limited to the excavation,
hauling and separate stockpiling of Class IV and Class V materials
in the area designated as Emergency Rock Storage on Drawing No.
7922025-1. The materials will be piled to the satisfaction of the
Engineer such that a minimal storage area is required.

The quantity of materials required is:

(i) 1000 cubic metres of Class IV material in one pile.

(ii) 2000 cubic metres of Class V material in a second pile.

Method of Measurement

The quantity of materials to be paid for will be determined by
surveys of the stockpile foundations and the piled material.
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Basis of Payment

Payment for excavation, hauling and stockpiling all Class IV and
Class V materials to the specifications of this Item will be made
at the unit price bid per cubic metre in place under Item 3 (1) (i)
for Class IV materials and Item 3 (1) (ii) for Class V materials.
These prices shall include the cost of all labour, plant and small
tools required to produce, haul and stockpile the materials. No
separate payment will be made for overhaul. No separate payment
will be made for processing rock materials to obtain the specified
gradations.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TATLINGS CONTAINMENT
Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 4

DAMS

SCOPE

The work includes but shall not necessarily be limited to the
following:

(i) The excavation, hauling and removal of all unsuitable organic
and inorganic material from the foundation and abutment areas
of the Cross Valley Dam, the Intermediate Dam and the Diver-
sion Dam. Also the grubbing and stripping of the general
foundation areas of the dams.

(ii) The excavation, hauling, placement and compaction of suitable
materials to raise the foundation area of the dams to slight-
ly above water level.

(iii) Construction above the local water table of a zoned dam here-
in referred to as the Cross Valley Dam.

(iv) Construction above the local water table of a zoned dam here-
in referred to as the Intermediate Dam.

(v) Construction of a zoned dam herein referred to as the Diver-
sion Dam.

(vi) Construction of emergency spillways and decant channels at
the North abutment of the Cross Valley Dam and at the South
abutment of Intermediate Dam.

(vii) The reworking and compaction, if possible, of the Cross
Valley Dam upstream blanket placed during winter.

It is intended that all work would be performed on a unit price
basis excepting elements (i), (ii) and (vii) which would be paid
for on an equipment rental basis.

General Provisons

The Contractor shall submit for the approval of the Engineer,
details of his proposed methods of placing of materials and the
sequence of operations to be followed. The Contractor shall be
required to arrange his construction so as to make maximum use of
the borrow materials. In the case of work conducted in accordance
with Article 24 of the General Conditions, the Engineer and the
Contractor shall agree on a procedure prior to commencement of the
work and modify such procedure as necessary to expedite completion
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of the work in such a manner which is compatible with the dam
designs. The Contractor shall not be permitted to claim any delay
resulting from the foundation prepartaion work for the Cross
Valley and Intermediate Dams unless expressly approved by the
Engineer.

All work shall be performed under continuous thawing temperature
conditons unless otherwise stated herein or otherwise expressly
directed by the Engineer. All construction performed under
thawing temperature conditions must be in accordance with the
following:

(1) Frozen material shall not be placed as fill.

(ii) Fill shall not be placed on frozen materials unless
specifically approved by the Engineer.

(iii) Fill materials shall not be placed at temperatures which, in
the opinion of the Engineer, will cause freezing of the
material before it i1s adequately compacted.

(iv) Frozen crust or any accumulated snow and ice layers on the
surface of the fills shall be removed by the Contractor or
allowed to melt completely as directed by the Engineer prior
to the placement of additional lifts.

Work which shall be completed during freezing conditons in whole
or in part, as determined by the Engineer, includes but shall not
be restricted to the following:

¢ 1) The grubbing and partial stripping of the secondary
upstream blanket foundation of the Cross Valley Dam.

(ii) Abutment preparation for the Intermediate and Cross Valley
Dams.

(iii) Preliminary foundation preparation to the extent possible
for the Cross Valley and Intermediate Dams.

Notwithstanding provisions for topsoil removal and grubbing, no
fill materials shall contain organic contents in excess of 1
percent on an air dry weight basis when considering a representa-
tive 1 kg. sample.

The Contractor shall make allowance for the reasonable interrup-
tion of his activities by the Engineer for purposes of installa-
tion of monitoring instrumentation as deemed necessary by the
Engineer. The Engineer will notify the Contractor at least seven
(7) days in advance of such activity except when an emergency
occurs as described in Article 16 of the General Conditions. The
Contractor shall reasonably control his equipment so that any
monitoring instrumentation is not destroyed.
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MATERIALS

Placement and Compaction

Notwithstanding anything else herein contained within item 4, the
fill shall be placed in continuous horizontal 1lifts and shall be
placed and compacted to the lines and grades as shown on the draw-
ingse A 0.15 m tolerance will be permitted, to that shown on the
drawings.

All Class I, Class III, Class VI, and Class VII, Class VIII, Class
IX and Class X fill shall be compacted to 100 percent of the
standard Proctor maximum dry density as measured according to the
procedure outlined in ASTM D698, corrected for oversize if
appropriate. The Contractor shall be required to place the fill
in loose lifts having a thickness of not greater than 0.3 m. The
moisture content of the fill shall be controlled such that the
above compaction standard may be achieved with suitable

equipment.

It is intended that sections of fill will be tested to determine
the number of passes of the compaction equipment, supplied by the
Contractor, required to achieve the desired density. This data
will be used to establish a procedural control of the compaction
together with periodic in situ density tests.

No allowance will be made for settlement occuring within the
foundation or fill soils.

All new fill must be blended with ground contours at the embank-
ment abutments and adequately compacted subject to the Engineer's
approval.

Excavation Materials

Foundation subexcavation shall be required in the immediate Rose
Creek vicinity of the Intermediate Dam foundation, the bulk of the
Cross Valley Dam foundation and the abutments of both of these
dams. Most of these materials consist of recent alluvium ranging
in gradation from cobbles and boulders in the current creek bed to
fine sands and silts. Organic material is often mixed in with
such material. Limited amounts of permafrost shall be removed as
required by the Engineer.

Foundation subexcavation shall also be required for the Diversion
Dam in the existing diversion canal area to remove the rock
erosion control liner material which has a gradation similar to
Class V material described in section 3.3.2. In addition, all
loose recently deposited alluvium in the bottom of the canal and
within the Diversion Dam foundation area must be removed. All
loose debris in cther areas of the Diversion Dam foundation area
must similarly be removed.
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Fill Materials
All materials placed shall conform to the specifications of the
various materials as set out herein.

The descriptions of fill materials Class VI, Class VII, Class
VIII, Class IX and Class X are given to allow the Contractor to
determine suitable excavation, hauling, placing and compaction
procedure and equipment. Class IV and Class V materials are
specified in section 3.3.2 of the Detailed Specifications. Class
IV and Class V materials shall be obtained from quarries developed
by the Contractor and shall be used as erosion protection for the
dam spillways and decant channels. Class VII materials may be
excavated from Borrow Areas "E", "F", and "G" and used as upstream
shell material and upstream foundation preparation. Class VIII
material generally may be obtained from Borrow Areas "A", "B", "C"
or "D" and used as downstream shell material. Class IX and Class
X material may be obtained by selective borrow from Borrow Areas
"A", "B", "C" or "D" and used as upstream and downstream core
filters respectively.

All materials placed as fill shall be placed and compacted where
required in accordance with the specifications herein.

Gradations
The following gradation limits apply for the fill types to be in-
cluded in the constructione.

Class VI Dam Core

It is intended that these materials will be obtained from Borrow
Areas "E" and "F". Some selection of materials shall be required
to obtain the following gradation.

U.S. Standard Minimum Percent by Maximum Percent by
Sieve Size Weight Passing Weight Passing
2 inch 85 100
3/4 inch 80 100
No. 10 55 85
No. 60 30 60
No. 200 20 50

Boulders and cobbles in excess of 150 mm diameter shall not be
permitted as Class VI fill.

Class VII Upstream Shell or Upstream Foundation Preparation

These materials may be obtained from Borrow Areas "E", "F" and
"G". This material classification includes some materials of
Class VI gradation. The Contractor shall conserve areas in the
borrow pits where Class VI is available until such time as it is
apparent that adequate Class VI material is available for the
construction to the satisfaction of the Engineer.

The range of Class VII gradations is as follows:
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U.S. Standard Minimum Percent by Maximum Percent by
Sieve Size Weight Passing Weight Passing
2 inch 80 100
3/4 inch 65 100
No. 10 25 80
No. 60 15 45
No. 200 10 30

Class VIII Downstream Shell

These materials may be obtained from Borrow Areas "A", "B", "C" or
"D". The specified material gradation shall be as follows:

U.S. Standard Minimum Percent by Maximum Percent by
Sieve Size Weight Passing Weight Passing
6 inch 70 100
1 1#2 inch 40 95
No. 4 15 70
No. 40 0 35
No. 200 0 15

Class IX Upstream Filter

These materials may be obtained from select borrow of Borrow Areas
"a", "B", "C" or "D". In general the materials should be sands to
silty sands with less than 30 percent by weight passing the No.
200 U.S. Standard Sieve size.

Class X Downstream Filter

These materials may be obtained from select borrow of Borrow Areas
"A", "B", "C" or "D" and will consist of clean sand and gravel
with less than 2 percent by weight passing the No. 200 U.S.
Standard Sieve size. At least 80 percent of the material by
weight shall pass the 2 inch U.S. Standard Sieve size.

Gradation tests will be performed by the Engineer. The Contractor
shall develop the borrow area as required by the Engineer to
ensure reasonable soil uniformity. If regquired by the Engineer
the Contractor shall adjust the depth of cut in various areas of
the borrow pit to combine appropriate amounts of fine and coarse
grained soils as required to produce an acceptable fill material.

BORROW AREAS

The borrow areas shown on Drawing No. 7922025-1 are approved as
sources of borrow materials required for the work. Sources other
than those specified will be permitted subject to approval by the
Engineer.
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Class IV and V Materials Quarry Areas, developed by the
Contractor. Gradation processing

shall be undertaken if required.

Class vI - Borrow Areas " Ell . "
Class VII - Borrow Areas "E", "F", "G"
Class VIII, IX, X - Borrow Areas "A" ’ npn ; "nen i np

The Contractor shall reasonably control his activities such that
survey monuments used by the Engineer within the boundaries of the
borrow areas are not disturbed.

PROVISONAL ITEM 4 (a) - DAM FOUNDATION SUBEXCAVATION

Work Description

The work includes but shall not be restricted to the excavation
and removal to disposal dumps designated by the Engineer of all
organic debris, ice rich soils, loose material and mixtures of
such materials as occur in the vicinity of the current Rose Creek
channel area of the Intermediate Dam foundation area and in the
general valley bottom area of the Cross Valley Dam foundation. The
limits of excavation materials by the Engineer. It is anticipated
that required depths of excavation could be as much as 3 m below
Rose Creek water level. It is also anticipated that about 2000
cubic metres of permafrost excavation may be required. Some above
water removal of materials will be possible in certain areas.

The work alsc includes the abutment preparation of the Cross
Valley Dam, the Intermediate Dam and the Diversion Dam, the
grubbing and partial stripping for the secondary upstream blanket
foundation area of the Cross Valley Dam. Snow shall be removed
during the placement of the secondary blanket as directed by the
Engineer.

The work also includes diversion of surface streams and possibly
Rose Creek to ensure a maximum dry excavation in the required
areas and continuous operation of equipment so that the foundation
preparation may be completed as soon as possible.

The Contractor shall supply a minimum pumping capacity of 0.22
cubic metres per sec. (3000 igpm) for the express purpose of
dewatering dam foundation subexcavations for the time in which
such work is scheduled to attempt to dewater the foundation
subexcavation as much as possible so that the excavation may be
inspected as thoroughly as possible.

Removal of recent alluvium and erosion control rock in the
foundation area of the Diversion Dam where it crosses the existing
canal will be required. The erosion control rock has a gradation
similar to the Class V material described in section 3.3.2.
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The Contractor and the Engineer shall carefully plan the excava-
tion methods together and formulate work schedules which are
compatible with the other ongoing construction work and with the
time of substantial completion. Methods of excavation and general
procedure will be reviewed by the Engineer, but notwithstanding
such review, the Engineer may reject parts of the work if the
final product of the work is unsatisfactory to him.

Method of Measurement

The quantity of work to be paid for will be based on the number of
hours required to complete the work as directed by the Engineer in
accordance with the procedure defined in Article 24, part (f) of
the General Conditions.

Basis of Payment

Payment will be made on a substantiated expenditure basis in
accordance with the provisions of Article 24, part (f) of the
General Conditions of these specifications.

Schedule Provisional Item 4 (a)

A provisional sum of $1,100,000 is stated on the Schedule of
Quantities and Prices for Item 4 (a) to allow a more realistic
appraisal of total Contract Price. This indicated sum is a
preliminary estimate and does not constitute the actual amount to
be paid.

Tenderer's Proposed Procedure

The Tenderer must submit on Schedule J a list of equipment which
he plans to make available for the work herein described. The
Tenderer shall submit details of his proposed procedure for
performing the work as defined herein. Such procedure will not
necessarily be the one adopted for performing the work.

PROVISIONAL ITEM 4 (b) - DAM FOUNDATION SUBEXCAVATION BACKFILL

Work Description

Intermediate Dam and Cross Valley Dam Areas

The work includes but shall not be restricted to the excavation,
hauling, placement and compaction of all Class VI, Class VII, and
Class X materials required to raise the foundation area of the
dams from the base of excavation to an elevation such that the
fill can be placed in compacted 1lifts in the dry. The fills shall
be placed to the lines and grades of the cross-sections shown on
Drawing Nos. 7922025-9 and 7922025-11. The work also includes the
reworking and compaction, if possible, of the upstream blanket
materials placed during winter conditions.

Diversion Dam

The work includes but is not restricted to the placement of a
rockfill and development of an essentially water tight dam
upstream of this rockfill using wet construction methods. The
rockfill material shall be obtained from the removal of the rock
erosion liner and rock weirs resulting from the foundation
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preparation for the Diversion Dam. Other materials to be
excavated, hauled, and placed are generally Class I and Class III
materials as described under Item 3. The intended general
cross-section of the Diversion Dam is shown on Drawing
No. 7922025-12. The foundation preparation fill will be
considered complete when the elevation of the fill is such that
the fill may be placed in compacted lifts.

Placement and Compaction

The fills shall generally be placed by end dumping or side
casting. The fill shall be placed so as to minimize the
settlement which will occur after the fill is in place. A dozer
shall be required to advance the working face of the fill by
dozing materials downwards to the base of the excavation thereby
displacing any loose debris or sludge as may sediment on the base
of the prepared excavation. The Contractor shall remove such
sludge by dredging or pumping as required by the Engineer.

The fills shall be compacted as much as possible by construction
traffic and placing activities during placement of the foundation

preparation fill 1lift which shall be up to 3 m in thickness.

Method of Measurement

The quantity of work to be paid for will be based on the number of
hours required to complete the work as directed by the Engineer in
accordance with the procedure defined in Article 24, part (f) of
the General Conditonse

Basis of Payment

Payment will be made on a substantiated expenditure basis in
accordance with the provisions of Article 24, part (f) of the
General Conditions of these specifications.

Schedule Provisonal Item 4 (b)

A provisional sum of $1,100,00 is stated on the Schedule of
Quantities and Prices for Item 4 (b) to allow a more realistic
appraisal of total Contract Price. The indicated sum is a
preliminary estimate and does not constitute the actual amount to
be paid.

Tenderer's Proposed Procedure

The Tenderer shall submit with his tender on Schedule J a list of
equipment which he plans to make available for the work described
herein. The Tenderer shall also submit details of his proposed
procedure for performing the work as described herein on Schedule
J. Such procedure will not necessarily be the one adopted for
performing the worke.
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PAYMENT ITEM 4 (¢) - EXCAVATION, HAULING, PLACEMENT AND
COMPACTION OF CLASS VI MATERIAL FOR DAM CONSTRUCTION

Work Description

The work includes but shall not be limited to the excawvation,
hauling, placement, and compaction of all Class VI materials
required to construct the cores of the Cross Valley and Inter-
mediate Dams to the lines and grades shown on Drawing Nos.
7922925-9 and 7922025-11. AR 0.15 m tolerance will be permitted
to the lines of these drawings.

Placement and compaction of the materials shall be in accordance
with the provisions of section 4.3.

Method of Measurement

The quantity of Class VI material to be paid for will be the
calculated in-place volume bounded by the neat line boundaries of
the fill as shown on Drawing Nos. 7922025-9 and 7922025-11 and the
surveyed surface of the foundation subexcavation backfill.

No allowance will be made for settlement of the foundation
subexcavation backfill, the foundation or any other fill or in
situ material.

Basis Of Payment

Payment for excavation, hauling, placement and compaction of all
Class VI material in accordance with the specifications contained
herein will be made at the unit price bid per cubic metre in place
made under Item 4 (c)(i) Cross Valley Dam and 4 (c¢)(ii) Intermedi-
ate Dam on the Schedule of Quantities and Prices. This price
shall include the cost of all materials, labour, plant and small
tools required to excavate, level, place and compact the material.
No separate payment will be made for overhaul.

PAYMENT ITEM 4 (d) - EXCAVATION, HAULING, PLACEMENT AND
COMPACTION OF CLASS VII MATERIAL FOR DAM CONSTRUCTION

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement, and compaction of all Class VII material
required to construct the Cross Valley and Intermediate Dams to
the lines and grades shown on the Drawing Nos. 7922025-9 and
7922025-11« A 0.15 m tolerance will be permitted to the lines and
grades shown on these drawings.

Placement and compaction of the materials shall be in accordance
with the provisions of section 4.3. The Contractor shall organize
his placement such that the finer Class VII materials are placed
adjacent to the core and upstream filter. The Contractor shall
place cobble and boulder size materials at the upstream boundary
of the Cross Valley Dam in the upper 3 m of the dam cross—-section.
The Contractor shall place the fill such that segregation of
materials within the fill does not occur.
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Method of Measurement

The quantity of Class VII material to be paid for will be the
calculated in-place volume bounded by the neat line boundaries of
the f£ill as shown on Drawing Nos. 7922025-9 and 7922025-11 and the
surveyed surface of the foundation subexcavation backfill.

No allowance will be made for settlement of the foundation
subexcavation backfill, the foundation or any other f£fill or in

situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class VII material in accordance with the specifications contained
herein will be made at the unit price bid per cubic metre in place
under Item 4 (d) (i) Cross Valley Dam and 4 (d)(ii) Intermediate
Dam as shown on the Schedule of Quantities and Prices. This price
shall include the cost of all materials, labour, plant, and small
tools required to excavate, level, place and compact the material.
No separate payment will be made for overhaul.

PAYMENT ITEM 4 (e) - EXCAVATION, HAULING, PLACEMENT AND

COMPACTION OF CLASS VIII MATERIAL FOR DAM CONSTRUCTION

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement, and compaction of all Class VIII materials
required to construct the Cross Valley and Intermediate Dams to
to the lines and grades shown on Drawing Nos. 7922025-9 and
7922025-11. A 0.15 m tolerance will be permitted to the lines and
grades on these drawings.

Placement and compaction of the materials shall be in accordance
with the provisons of section 4.3. The Contractor shall organize
his placement such that the finer Class VIII materials are placed
in the interior of the fill. The Contractor shall place the fill
such that segregation of materials within the fill does not
occur.

Method of Measurement

The quantity of Class VIII materials to be paid for will be the
calculated in-place volume bounded by the neat lines boundaries of
the fill as shown on Drawing Nos. 7922025-9 and 7922025-11 and the
surveyed surface of the foundation subexcavation backfill.

No allowance will be made for settlement of the foundation sub-
excavation backfill the foundation or any other fill or in situ

material.

Basis of Payment

rpayment for excavation, hauling, placement and compaction of all
Class VIII materials in accordance with the specifications
contained herein will be made at the unit price bid per cubic
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metre in place under Item 4 (e)(i) Cross Valley Dam and 4 (e)(ii)
Intermediate Dam as shown on the Schedule of Quantities and
Prices. This price shall include the cost of all materials,
labour, plant and small tools required to excavate, level, place
and compact the material.

No separate payment will be made for overhaul.

PAYMENT ITEM 4 (f) - EXCAVATION, HAULING, PLACEMENT AND

COMPACTION OF CLASS IX MATERIAL FOR DAM CONSTRUCTION

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement, and compaction of all Class IX materials
required to construct the Cross Valley and Intermediate Dams to
the lines and grades shown on Drawing Nos. 7922025-9 and
7922025-11. A 0.15 m tolerance will be permitted on the lines and
grades on these drawings.

Placement and compaction of the materials shall be in accordance
with the provisons of section 4.3. The Contractor shall place the
fill such that segregation of materials does not occur
particularly at the boundaries of the fill where compatibility
with adjacent materials is necessary.

Method of Measurement .

The quantity of Class IX materials to be paid for will be the
calculated in-place volume bounded by the neat line boundaries of
the fill as shown on Drawing Nos. 7922025-9 and 7922025-11 and the
surveyed surface of the upstream blanket of the Cross Valley Dam.
No allowance will be made for settlement of the foundation
excavation backfill, the foundation or any other £ill or in situ
material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class IX materials in accordance with the specifications contained
herein will be made at the unit price bid per cubic metre in place
under Item 4 (f)(i) Cross Valley Dam and 4 (f)(ii) Intermediate
Dam as shown the Schedule of Quantities and Prices. This price
shall include the cost of all materials, labour, plant and small
tools required to excavate, level, place and compact the material.
No payment will be made for overhaul.

PAYMENT ITEM 4 (g) - EXCAVATION, HAULING, PLACEMENT AND
COMPACTION OF CLASS X MATERIAL FOR DAM CONSTRUCTION

Work Description

The work includes but shall not be restricted to the excavation,
hauling, placement and compaction of all Class X materials re-
quired to construct the Cross Valley and Intermediate Dams to the
lines and grades shown on Drawing Nos. 79220250-9 and 79220205-11.
A 0.15 m tolerance will be permitted to the lines and grades shown
on these drawings.
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Placement and compaction of the Class X materials shall be in
accordance with the provisons of Section 4.3. The Contractor
shall place the fill such that segregation of materials does not
occur particularly at the boundaries of the £fill where
compatibility with adjacent materials is necessary.

Method of Measurement

The guantity of Class X materials to be paid for will be the
calculated in-place volume bounded by the neat line boundaries of
the fill as shown on Drawing Nos. 7922025-2 and 7922025-11 and the
surveyed surface of the foundation subexcavation backfill.

No allowance will be made for settlement of the foundation
subexcavation backfill, the foundation or any other fill or in

situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class X material as specified herein will be made at the unit
price bid per cubic metre in place under Item 4 (g)(i) Cross
Valley Dam and 4 (g)(ii) Intermediate Dam as shown the Schedule of
Quantities and Prices. This price shall include the cost of all
materials, labour, plant and small tools required to excavate,
level, place and compact the material. No separate payment will
be made for overhaul.

PAYMENT ITEM 4 (h) - CLASS VIII ABRUTMENT FILLS FOR EMERGENCY
SPILLWAYS AND DECANT CHANNELS :

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement and compaction of all Class VIII material re-
guired to construct the abutment fills of the emergency spillways
and decant channels of the Cross Valley and Intermediate Dams to
the general lines and grades shown on Drawing No. 7922025-9. A
0.15 m tolerance will be permitted to the lines and grades shown
on the Drawing. Location in plan of the spillways and decant
channels is shown on Drawing Nos. 79220205=-8 and 7922025-10.

Placement and compaction of the materials shall be in accordance
with the provisions of Section 4.3.

Method of Measurement

The quantity of Class VIII materials to be paid for will be the
calculated in-place volume bounded by the surveyed surface of the
abutment fills and the surveyed, grubbed and stripped foundation
area beneath the fill.

No allowance will be made for settlement of the foundation or any
other fill or in situ material.
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Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class VIII material in accordance with the specifications
contained herein will be made at the unit price bid per cubic
metre in place under Item 4 (h)(i) Cross Valley Dam and 4 (h)(ii)
Intermediate Dam as shown on the Schedule of Quantities and
Prices. This price shall include the cost of all materials,
labour, plant and small tools required to excavate, level, place
and compact the material.

No separate payment will be made for overhaul.

PAYMENT ITEM 4 (i) - CLASS IV FILTER ROCK FOR EMERGENCY
SPILLWAYS AND DECANT CHANNELS

Work Description

The work includes but shall not be limited to the excavation,
hauling, and placement of all Class IV material in accordance with
the specifications of section 3.3.2 required to construct the
emergency spillways and decant channels of the Cross Valley and
Intermediate Dams to the lines and grades of Drawing No 7922025-9.
A 0.15 m tolerance will be permitted to the lines and grades shown
on the Drawing.

The filter rock shall be placed in a manner to ensure that the
larger rock fragments are uniformly distributed and the smaller
rock fragments serve to fill the spaces between the large rock
fragments to form a well keyed uniform layer of the specified
thickness. Properly placed materials need not be compacted. The
minimum rock filter thickness is 0.5 m.

Method of Measurement

The gquantity of Class IV materials to be paid for will be the
calculated in-place volume bounded by the neat lines of the fill
as shown on Drawing No. 7922025-9.

No allowance will be for settlement of the foundation or any other
fill or in situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class IV material as specified herein will be made at the unit
price bid per cubic metre in place under Item 4 (i) (i) Cross
Valley Dam and 4 (i)(ii) Intermediate Dam as shown on the Schedule
of Quantities and Prices. This price shall include the cost of
all materials, labour, plant and small tools required to excavate,
level, place and compact the material.

No separate payment will be made for overhaul.

No separate payment will be made for any processing which may be
required to obtain the specified Class IV gradation.
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PAYMENT ITEM 4 (j) - CLASS V EROSION CONTROL ROCK FOR
EMERGENCY SPILLWAYS AND DECANT CHANNELS

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement and compaction of all Class V material as
specified in section 3.3.2 required to construct the emergency
spillways and decant channels of the Cross Valley and Intermediate
Dams to the lines and grades of Drawing No. 7922025-9. A 0.15 m
tolerance will be pérmitted to the lines and grades on the
Drawinge.

The erosion control rock shall be placed in a manner to ensure
that the larger rock fragments are uniformly distributed and the
smaller rock fragments serve to fill the spaces between the larger
rock fragments to form a well keyed uniform layer of specified
thickness. Properly placed materials need not be compacted.

Method of Measurement

The gquantity of Class V materials to be paid for will be the
calculated in-place volume bounded by the neat lines of the rock
fill as shown on Drawing No.7922025-9.

No allowance will be made for settlement of the foundation or any
other f£ill or in situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class V material as specified herein will be made at the unit
price bid per cubic metre in place under Item 4 (j)(i) Cross
Valley Dam and 4 (3j) (ii) Intermediate Dam of the Schedule of
Quantities and Prices. This price shall include the cost of all
materials, labour, plant and small tools required to excavate,
level, place and compact the material.

No separate payment will be made for overhaul.

No separate payment will be made for any processing which may be
required to obtain the specified Class V gradation.

PAYMENT ITEM 4 (k) - EXCAVATION, HAULING, PLACEMENT AND
COMPACTION OF CLASS I MATERIAL FOR DIVERSION DAM CONSTRUCTION

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement and compaction of all Class I material as
specified in Section 3.3.2 to construct the Diversion Dam to the
grades and lines shown on Drawing No.7922025-12. A 0,15 m
tolerance will be permitted to the lines and grades shown on the
Drawinge.

Placement and compaction of the Class I material shall be in
accordance with the provisions of Section 4.3. The Contractor
will organize the placement of Class I material such that coarse

Class I materials shall border on adjacent coarse zones of the dam
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and such that fine Class I materials shall border on adjacent
finer materials.

Method of Measurement

The quantity of Class I materials to be paid for will be the
calculated in-place volume bounded by the neat line boundaries of
the fill as shown on Drawing No. 7922025-12 and the surveyed
boundaries of the fill at the discretion of the Engineer, and the
surveyed surface of the foundation preparation.

No allowance will be made for settlement of the foundation prepar-
ation, the foundation or any other fill or any in situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class I material as specified herein will be made at the unit
price bid per cubic metre in place under Item 4 (k) as shown on
the Schedule of Quantities and Prices. This price shall include
the cost of all materials, labour, plant and small tools required
to excavate, level, and place the material.

No separate payment will be made for overhaul.

PAYMENT ITEM 4 (1) - EXCAVATION, HAULING, PLACEMENT AND
COMPACTION OF CLASS II MATERIAL FOR DIVERSION DAM CONSTRUCTION

Work Description

The work includes but shall not be limitd to the excavation,
hauling, placement and compaction of all Class II material as
specificied in section 3.3.2 to construct the Diversion Dam to the
grades and lines of Drawing No. 7922025-12. A 0.15 m tolerance
will be permitted to the lines and grades on the Drawing.

Placement and compaction of the Class II material shall be in
accordance with the provisions of Section 4.3. The Contractor
shall place the fill such that segregation of materials does not
occur within the fill.

Method of Measurement

The quantity of Class II materials to be paid for will be the
calculated in-place volume bounded by the neat line boundaries of
the fill as shown on Drawing No. 7922025-12 or the surveyed
boundaries of the fill at the discretion of the Engineer and the
surveyed surface of the foundation preparation. No allowance will
be made for settlement of the foundation preparation, the
foundation or any other fill or in situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class II material as specified herein will be made at the unit
price bid per cubic metre in place under Item 4 (1) as shown on
the Schedule of Quantities and Prices. This price shall include
the cost of all materials, labour, plant and small tools regquired
to excavate, level, place and compact the material. No payment
will be made for overhaul.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT
Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 5

SPOIL RETAINER DYKE

PROVISIONAL ITEM 5 (a) - CLEARING, GRUBBING AND STRIPPING
OF SPOIL RETAINER DYKE FOUNDATION AREA

Work Description

The work includes but shall not be limited to the clearing,
grubbing and stripping of the foundation area of the Spoil
Retainer Dyke foundation area as directed by the Engineer. The
depth of stripping will be limited such that only near surface
organic materials, cobbles and boulders in the recent Rose Creek
channel area and loose debris will be removed. The maximum depth
of stripping is expected to be about 1 m. No dewatering will be
reguired.

Method of Measurement

The quantity of work to be paid for will be based on the number of
hours required to complete the work as directed by the Engineer
and in accordance with the procedure defined in Article 24, part
(f) of the General Conditions.

Basis of Payment

Payment will be made on a substantiated expenditure basis in
accordance with the provisions of Article 24, part (f) of the
General Conditions of these specifications.

Schedule Provisional Item 5 (a)

A provisional sum of $12,000 is stated on the Schedule of
Quantities and Prices for Item 5 (a) to allow a more realistic
appraisal of total Contract Price. The indicated sum is a
preliminary estimate only and does not constitute the actual
amount to be paid.

Tenderer's Proposed Procedure

The tenderer shall submit with his tender a list of equipment
which he plans to make available for this work.
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PAYMENT ITEM 5 (b) - EXCAVATION, HAULING, PLACEMENT AND
COMPACTION OF FILL FOR SPOIL RETAINER DYKE

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement and compaction of the fill required to cons-
truct the spoil retainer dyke to the lines and grades shown on
Drawing No. 7922025-12. The final elevation of the top of the
dyke will be determined in the field by the Engineer.

The materials to be used for the work will be obtained from the
waste excavation piles of the canal outfall or, if inadequate,
material is available from Borrow Area "D". In general, the
materials shall nonagglomerated sand and gravel. The Contractor
shall not undermine the wall of the canal by his activity in
Borrow Area "D".

Placement and compaction of the materials shall be in accordance
with the provisions of sections 4.2 and 4.3.

Method of Measurement

The quantity of material to be paid for will be the calculated in-
place volume bounded by the surveyed bottom of foundation subexca-
vation and the surveyed surface of the completed fill.

No allowance will be made for settlement of the foundation or any
other fill or in situ material.

Basis of Payment

Payment for excavation, hauling, placement and compaction of the
material in accordance with the specifications herein will be made
at the unit price bid per cubic metre in place under Item 5 (b) as
shown on the Schedule of Quantities and Prices. This price shall
include the cost of all materials, labour, plant and small tools
required to excavate, level, place and compact the material.

No separate payment will be made for overhaul.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT
Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 6

NORTH VALLEY WALL INTERCEPTOR

PAYMENT ITEM 6 (a) - EXCAVATION OF NORTH VALLEY WALL
INTERCEPTOR DITCH

Work Description

The work includes but shall not be limited to the excavation,
hauling and wasting of all materials required to excavate the
cross—section of the North Valley Wall Interceptor Ditch to the
lines and grades shown on Drawing No. 7922025-12. Waste excava-
tion materials shall be disposed of downstream of the Cross Valley
Dam, adjacent to the excavation or as provided for in Section 6.3.
A 0.15 m tolerance will be permitted to the lines and grades shown
on the drawing. The excavation required in the vicinity of the
north abutment of the Cross Valley Dam shall be completed during
freezing conditions and in accordance with the provisions of
section 3.2.4.

Method of Measurement

The quantity of materials to be paid for will be determined by
calculating the in-place volume of excavated material bounded by
the surveyed ground surface before excavation and the neat line
boundary of the excavation as shown on Drawing No. 7922025-12.

Basis of Payment

Payment for excavation, hauling, and wasting of materials in
accordance with the specifications contained herein will be made
at the unit price bid per cubic metre in place under Item 6 (a) as
shown on the Schedule of Quantities and Prices. This price shall
include the cost of all materials, labour, plant and small tools
required to excavate and dispose of the material.

No payment will be made for overexcavation.

PAYMENT ITEM 6 (b) - CLASS I THERMAL LINING OF
CHANNEL AT NORTH ABUTMENT OF THE CROSS VALLEY DAM

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement and compaction of all Class I material to the
lines and grades shown on Drawing No. 7922025-12. A2 0.15 m
tolerance will be permitted to the lines and grades shown on the
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Drawing except that the Contractor shall not be required to place
thermal lining thicknesses greater than those shown on the Draw-
ings.

The Class VIII fill shall be placed in continuous horizontal loose
lifts having a thickness of not greater than 0.3 m and such that
unnecessary segregation of coarse materials near the excavated
face does not occur. The Contractor shall windrow cobbles and
boulders as shown on the Drawing. The fill shall be constructed
under freezing conditions and shall be placed and compacted in
accordance with the provisions of section 3.2.4 and all other
applicable provisions of section 3.2.

Method of Measurement

The quantity of materials to be paid for will be determined by
calculating the in-place volume bounded by the excavation neat
line boundary and the outside neat line boundary of the fill.

No allowance will be made for fill required to make up for
overexcavation although such fill shall be placed and compacted to
the specifications contained herein.

No allowance will be made for settlement occurring within the
foundation or fill soils.

Basis of Payment

Payment for excavation, hauling, placement and compaction of all
Class VIII material in accordance with the specifications
contained herein will be made at the unit price bid per cubic
metre in place under Item 6 (b) as shown on the Schedule of
Quantities and Pricess. This price shall include the cost of all
materials, labour, plant and small tools required to excavate,
level, place and compact the material. No payment will be made
for overhaul.

PAYMENT ITEM 6 (c) - DYKE FILLS FOR NORTH VALLEY WALL INTERCEPTOR

Work Description

The work includes but shall not be limited to the excavation,
hauling placement, and compaction of selected waste materials from
the excavation of the North Valley Wall Interceptor Ditch to the
lines and grades shown on Drawing No. 7922025-12. The locations
of such dykes will be determined in the field by the Engineer.

The fill shall be placed and compacted in accordance with the
specifications of sections 4.2 and 4.3. Organic debris, topscil
and coarse grained materials shall be removed from the foundation
area of the dyke.

Method of Measurement

The quantity of material to be paid for will be the in-place
volume of the specified materials calculated between the surveyed
base of the foundation preparation and the surveyed final dyke
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configuration. No allowance will be made for settlement occurring
within the foundation of fill soils.

Basis of Payment

Payment will be made for excavation, hauling, placement and
compaction of all suitable material, as determined by the Engineer
and in accordance with the specifications contained herein, at the
unit price bid per cubic metre in place under Item 6 (c) as shown
on the Schedule of Quantities and Prices. This price shall
include the cost of all materials, labour, plant and small tools
required to excavate, level, place and compact the material. No
separate payment will be made for overhaul.
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CYPRUS ANVIL MINING CORPORATION

DOWN VALLEY TAILINGS CONTAINMENT
Faro Yukon Territory

DETAILED SPECIFICATIONS

ITEM 7

GENERAL ACCESS AND PIPELINE ACCESS ROAD

PAYMENT ITEM 7 (a) - FILL PLACEMENT FOR ACCESS ROAD

Work Description

The work includes but shall not be limited to the excavation,
hauling, placement and compaction of all Class VIII material
required to construct the access road as shown on Drawing Nos.
7922025-12 in Cross-Section on Drawing No. 7922025-2 in
approximate plan. A 0.15 m tolerance will be permitted to the
lines and grades shown on the Drawing.

The fill shall be constructed in May 1981 or at such other time as
is approved by the Engineer. The Contractor will be required to
remove any snow, trees, and loose debris which may occur within
the foundation area of the road before any fill is placed.

The fill shall be placed and compacted in accordance with the
applicable provisions of section 3.2.

The fills shall be compacted using a minimum of 4 passes of the
specified compactor in section 3.2.4 (ii) per 0.3 m thick loocse

lift.

Method of Measurement

The quantity of material to be paid for will be the calculated in
place volume bounded by the surveyed, prepared surface and the
surveyed surface of the compacted fill.

Basis of Payment

Payment will be made for excavation, hauling and placement of all
Class VIII material regquired to construct the access road as
specified at the unit price bid per cubic metre in place under
Item 7 (a) of the Sechdule of Quantities and Prices. This price
shall include the cost of all materials, labour, plant and small
tools required to excavate, level, place and compact the material.
No separate payment will be made for overhaul.
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PAYMENT ITEM 7(b) ACCESS ROAD CULVERT INSTALLATION

Work Description

The work includes but shall not be limited to the installation and
supply of 0.6 m nominal diameter culverts where the Access Road
crosses North Valley Wall creeks as determined by the Engineer.
The culverts shall be properly seated and fill placed around the
culverts shall be compacted to the satisfaction of the Engineer.

Method of Measurement

The quantity of material to be paid for shall be the total length
of 0.6 m nominal diameter culvert supplied and installed to the
specifications herein contained.

Basis of Payment

Payment will be made for supply and installation of the culverts
as specified herein and as required by the Engineer at the unit
price bid per metre under Item 7(b) as shown on the Schedule of
Quantities and Prices. This price shall include the cost of all
materials, labour, plant and small tools required to supply and
install the culverts.
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APPENDIX VIII 802-2038
INSTRUMENTATION READINGS
Table
Canal Dyke
Sta. 2+100, Thermistor VIII-1
Sta. 2+900, Thermistor VIII-2
Preconstruction Instrumentation
79-20 ) Piezometer North Abutment CVD VIII-3
) Thermistor North Abutment CVD VIII-4
79-23 Piezometer Canal Backslope Sta. 3+120 VIII-5
Construction Instrumentation Intermediate Dam
IDP-1, IDP-2, Piezometers VIII-6
IDP-3, IDP-4, Piezometers VIII-7
IDS-1, IDS-2 ) Piezometric Levels VIII-8
IDS-3 ) Settlements VIII-9
Construction Instrumentation Cross Valley Dam
CvDP-1, CVDP-2, Piezometers VIII-10
CvVDP-3, Piezometer VIII-11
CvDP-4, DVDP-5, Piezometers VIII-12
CVDP-6, Piezometer VIII-13
CvDP-7, CVDP-8, Piezometers VIII-14
CVDP-9, CVDP-10, Piezometers VIII-15
CvDS-1, CVDS-2, ) Piezometric Levels VIII-16
CvDS-3, DVDS-4 ) Settlements VIII-17
1980 Tailings Dam
P81-01 to P81-09, Piezometers VIII-18 to
VIII-26
Klohn Leonoff Boreholes
81-XK1, 81-K3, Piezometers
81-K4, 81-K6, Piezometers VIII-27 to
VIII-32
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THERMISTOR DATA : STATION 2+100 (VALLEY SIDE)
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THERMISTOR DATA : STATION 2+900 (CANAL SIDE)
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7 Aug '81 | 11.94] 15.84 16.42 | 16.55 | 16.54 | 16.47| 16.49| 16.37 | 16.30 | 16.34
+6.2 | +0.6 | -0.1 | -0.3 [-0.3 0.2 [ -0.2 [-0.1 [ 0.0 | 0.0
14 Aug '81 | 11.941 15.61] 16.44]16.58 }16.59 | 16.57] 16.62] 16.50| 16.41 | 16.37 |
+6.2 | +0.9 | -0.2 | -0.3 |[-0.3 -0.3 | -0.4 {-0.2 |-0.1 }|-0.1
22 Aug 's1 [ 12.29] 15.44) 16.46 | 16.57 | 16.58 | 16.57] 16.64| 16.53 | 16.41 | 16.37
+5.6 | +1.1 | -0.2 | -0.3 [-0.3 -0.3 | -0.4 | -0.3 | -0.1 |-0.1
16 Sepevgy |.13:64] 1528 16.45| 16.60 | 16.61 | 16.53] 16.65] 16.71} 16.45 | T6.41 |
+3.5 | 1.4 | -0.2 |-0.4 [-0.4 =0.3 | 6.4 ] 6.5 | =0.2 |=0.1
24 Sept gl 13.94| 8.22] 16.24 | 16.52 | 16.59 | 16.52| 16.42] 16.27| 16.21 | 16.12
+3.1 |+14.0%| #0.17 [ =03 [=03 [ =0.3 T =0T [ #0-17 [ #0.T [ ¥0.Z |
30 Sept'81 | 15.01 15.67| 16.44 | 16.59 | 16.59 | 16.58] 16.65] 16.55| 16.44 | 16.38
L 228} Lasnf | 20,00 ] o Skl iz I A8 M Rl
+1.2 | 0.8 | -0.2 | -0.3 |-pn.3 N3 | =04 1 =063 =62 =07
15 oct '81 | _8.11] B8.11] 16.34] 16.41 | 16,42 | 16.47] 16.51] 16.45] 16.33 |} 16.29 |
+14.3 l+14.3*| 0.0 | -0.1 |-0.1 -0.2 | -0.2 | -0.2 0.0 0.0
26 Oct 's1 | 16.19) 16.10| 16.35] 16.40 | 16.33 | _16.40] 16.49] 16.46] 16.29 | 16.32 |
+0.2 | +0.3 0.0 | -0.1 0.0 -0.1 | -0.2 | -0.2 0.0 0.0
28 oot tg1 | 16:44] 16.36] 16.40] 16.55 | 16.48 | 16.45] 16.59] 16.47] 16.32 [ 16,35 |
-0.2 | -0.1 | -0.1 | -0.3 |-0.2 -0.2 | -0.3 | -0.2 0.0 0.0
15 Nov 'g1 |_8:28] 8.28]16.44[16.61]16.63 | 16.61] 16.65] 16.56] 16.46 | 16.42 |
+13.9%[+13.9*| -0.2 | -0.4 | -0.4 -0.4 | -0.4 | -0.3 | -0.2 }-0.1
9 pec '81 | B.54] 8.54) 16.46|16.60 | 16.64 | 16.61]| 16.67] 16.56 | 16.46 | 16.43 |
+13,2*|+13.2*] -0.2 | -0.4 | -0.4 -0.4 | -0.4 | -0.3 | -0.2 |-0.1

Project No. E/2-20%)

Questionable Data

Golder Associates



CYPRUS ANVIL DOWN VALLEY PROJECT

Hydraulic Piezometer [ HP)Data Sheet

Table VIII - 3

Location :

79-20 24b 749 ml
(Noth Qoutnent (VD) /% 36mE

Tip Depth : 270m
Ground Elev: /0768 m
Tip Elev. : /0278 m

Top of tube above ground: (0-25 7

DATE

(g /6 79
I74

W.L.
from

WATER

LEVEL

fop
of

ufQe
m

ELEV,
(m)

DEPTH
(m)

REMARKS

/nsr"a// 60/

28

2858

/04847

28:33

5%;%2?

67

4528

2842

Dec 5

28-9/

4B/,

28:46

2883

#822,

7858

Sar9 80
(8

7682

4823

28-57

s

472

276

“/8

L7 75]

2905

2943

4786

269

Ses” /4
4 30

75866

/7

¢/

O.7/6

7859

4B 46

7824

27

2822,

4883

797

/S

28 24

488/

Vs aricd

/4 BA

Pec /2,

774/

436k

S

DK WA

—

F2-Z20




Table VIII - 4

CYPRUS ANVIL DOWN VALLEY PROJECT

Thermistor (T )Data Sheet

LOCATION : 75 - 20
North Qbutnient C V. D.

THERMISTOR STRING No.

(Thermister J@pe with no
mnstalled 76 Qug /979

2ULT AOmN N B mE
GCround Elev. /0768 m

PVC. ;7/07&7’/(/6 sheath)

TIP No.

1

3

4

5

é

7

@

10

DEPTH (m)

70

/20

/7O

220

290

370

Calibration at
0°C lce Bath(:)

2.4
L 20

/fheo A

@]
e
°‘C V]

2
./
o

b /e o

_é'_ém_?{}’f.s_ﬂﬂg/}_féﬁ

/632

| her,
7em

-

ore  d

S 2oy a0

[se |

KOHMS

DATE *Lmp °C

—

— —

2/ Qug 7o

78 28

4348 |

o f

53

| B 45
...0.2

| /8 4
_0.2

L
o2

/593
o5

/556
09

——

.ZScZLg ;%9

624

d-ov/

| 46z

/6 4t

/8 36

7826

578

/542 |

+ /5

=

=]

&ille,

~0 4

</ )

2;?5§pf’??

2L

LR YA

/S 2F

658

/84 F

537

/676

+/ R

-0.73

._O.Z

o/

+0 0

+0'6

/5 87|

£ Dec '79

-

| 645 | /8 €
5

645
53,

459
~E

/653
025

/640

=ty

/88
ov$

/592
“0 5

S Mear 80

| /8 48

/9 26

/661

Z6E3

7658

/640

/619

/525

-0.2’

-292

-0 35

-0l

03

-0/

~0/5

4f—0.5'

6’/0{7 8o

65/

e 4 F

/855

a9

58

~: 20

2 4O

=25

-0.35

-0 30

| /8 4dp |
-o/5

| £6: 22 |
vors

/257

A 4_5'

9 Mouw '80

L2

-2-v4

/631

/6 67

/& 59

/& 46

/629

/%598

=

A

[@ike

-044’_

_03

-50.2‘

oo

+O' L

/ Mar 81

=73
-0 3

/993
e

2663
- 0‘ 4_

/668 |
-0 4

/s 60

/5at

/E25 |

/552

/56 /

g

a0

o/

0L

-
1‘-0-7

/653

(772

453

/650

507

/S 72

/5.9

_o.?)

-/ 6

=06

-—0.2

+0 3

+O' 7

0 Lt

/598

/562

o

+O

5@»9 8/

653
- 3

309
- 4( 4‘_

4583
+0 6

/6 66
- O. AL

56/
-—0,4

L8453
.-0.2’

| 428
a0

/500
+O L

/8% 207

/8%3/

54 ]
-0}

|/2:86 |
+4ﬁ?

ZER
w2

Kanad
- O " é‘—

723
_0,3

| /844
-2

| V52¢

/59 F

/E-,Zi fs

o/

*0' 4

F g Sgof '8/

£5%
-0 3

/357
+3: €

/S 0Z |
/e d

[ 6
-0.4

L6559
~0'2

SEdr
—OIZ

| /627
=g

/558
*O

30Sep’8/

/653

| /4 2 7]

=3

/527

+2-5

/659

/849

667

+/ 3

q-o. 4

-0-3

727

/599

..-.O,z

+0/

=

(1.) Readings in KOHMS. (Two sets of calibration readings were taken)

* Temperature calculated using a mean value of 16.2042 +or 0°C, calculated
using the 0°C ice bath calibration sheets supplied by “Cantech Controls Ltd."
for each thermistor string.

*+ Tndicates thermistor for which the ice bath calibration differs more than
0.225 from the mean of 16.20E%

/9-20

BPR

F. 3



' Table VIII - 4 (ccnt'd)
CYPRUS ANVIL DOWN VALLEY PROJECT

Thermistor (T )Data Sheet

LOCATION : 7 9-20 ¢ contd sheet 2
Worth Uéutmen? CV.D.

THERMISTOR STRING Ne.

TIP No. 1 2 3 4 L5 6 7 8 Q@ 10
DEPTHIm) 1 3.2 | /oo |20 | Fo /20 |77 0 |220 |29 0]|370

Calibration ot

0°C leeBath()f ~— T -ttt t+—+— — ]

DATE ,‘f:: .éL-— — . T . _— N
/¢ oct 8y [EEE s sBlis 7ol eé7 | sez |y |25 1/597] — =
< g% | PO ] O F -O'Z!_ “de | =02, | OO ""O'_ék -
270 gy \LE58l 606 | B0z | 667 | t6-60| /646 430|/5:98] - -
0S| 403 |*0B |0 |“oL |l 0a | Co |*oh -

’ 5 . 76 g . , P " ——

DT 2 R e R A A el =) Pl e W

00 |-oul-04|-02]00 [*o4 .
$ <

o
0, \ 653 26| 54| s68| 8567 | 048] s29]1555] — s
2 Pecdl [oa |- Fl=03 oL l=-e) =02 | oD | Yol

|

e o a— N — R R — S
b « e Yok — — —_—— g _— e o
———— e —r _ _ —_— —_— —_ _— B [ ——
———r——— —_— e — — o~ —_— — ——— —_— ]
————-—u—-——--—-.—-—..—---—-——--—ql———-——-—-—-—-i————-l—— —_— —_
—_——— e — e —_— e — —— — —
— e e —_—— — — — | — —— — . —— e — e ——t — —]
-8

(1.) Readings in KOHMS. (Two sets of calibration readings were taken)

* Temperature calculated using a mean value of 16.20£42 for 0°C, calculated
using the 0°C ice bath calibration sheets supplied by "Cantech Controls Ltd."

for each thermistor string.

#+ Indicates thermistor for which the ice bath calibration differs more than
0.2£5 from the mean of 16.20£%5



Table VIII - 5
CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer (PP)Data Sheet

Location : 79-23 (3#/20) /9/0%/mN
Tip Number: 3877 mE
Tip Depth : /2.0

Ground Elev: /0832 m

Tip Elev. : /07/ 2 m

PIEZOMETRIC
Rdg.
DATE REMARKS
Ps.l.| ELEV. | DEPTH
(m) (m.)
Do 22/ 79 Instelled
28 |32 Vw7l 5 3¢
St 27 |35 | 7365 955
Mar8'8012:5 | 7295170 257
/8 30| 7339 990
0fs6 |30 | 2330 990
28 20 | 7339 9 %0

Mov/ 5 |32 | 72| 978 | PKIBA

i_——L—I—J—

79-2%(3+/20)



Table VIII - 6
CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sheet
Shee? 1 of 2
Location : IDP,P-1 TIDP-2
Tip Number: */299 Tip Number: */30/
Tip Depth : Tip Depth :
Ground Elev: Ground Elev:
Tip Elev. : /0470 m Tip Elev. : /0483 m
Qe::a{inge 'f’o.]?en bg rEDiCL:j(:iE-‘ Pump aur meﬂual’
PIEZOMETRIC PIEZOMETRIC
pare | 9® REMARKS Ry REMARKS
PS..| ELEV. | DEPTH P.S.1.| ELEV. | DEPTH
() (m.) {m) {m)
2 MaBi] 4o JoLs 8 Moo _installed
v 170 |iosi9 1630 3-0 |ioso: installed
22 Moy | 90 ll0533 1025 FM o d® 5 los2:9
130 {1056 | 1320 21052m 800529
25 May |10°0 0540 10-00 FuUl elest? -0 los2.g
. l[0r0 |[054 O 1L'30 =053~ = =
26 Mou | 70 li05/-9 500 | 60 |ws2.s
o 11054 F i2%0 = = O(M‘Hrueof,
10-5 Y054k 1730 =
27 Moy 10§ 10544 720
° 190 |1053:3 13-00
10:0 |/054:9 16:20
8 May |i2:5 1055 & oo FUl@losy
er‘f\of,z Vo |pS4 3 900 FU J,w-l'-‘
30 [/058:/ 1$:30 =1055
30 Mou 15 1055,/ 930 Fll eled®
Y ko 054 F 1530 =\056 pa
| Some |95 10537 730 Fuld elod®
2-0 Y0533 \foo =1088-5
2 Sune |95 10537 920
2 Sune |20 0533 |- oo
2:0l/053:3 1220
L Nme |80 [1052€ 8:2¢
< June |80 |(052:¢ 0320
8 Suve |75 0523 30
D June | 70 05/-9 1030
|| dune |75 1052.3 945
1S June |F 0 |l0$/9 I 00
13 Sune | 70 bosr9 15 00

T2P-1, 7242




Table VIII - 6 (cont'd)

CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Dato Sheet
Sheet 2 of 2
Location: 722-7

Tip Number: #/299

Up o 27 Oct |98 -'f‘eoa“ncas ‘4"0.}3&-\

by “bicycle pump air method '

Tip Depth : From 15 Nev 198| onwords : reaol{ngs
token with “Petur Preumetic
Ground Elev: Readout Lrit’
Tip Elev. : /0470 m
PIEZOMETRIC PIEZOMETRIC
Rdg. Rdg.
DATE REMARKS DATE REMARKS
PS.1.| ELEV. | DEPTH PS..| ELEV. | DEPTH
(m) | (m) 1 (m) | (m)
é.gm«?f &5 llos]-6
| Sl 185 llo516 (&l .
¢ S |70 llosi-9 LevaRon)
15 Juky 85 [lo530 (/040-/ )
22 3. 0u |83 |ios28 ce (/08) 5 5)
27 718 % |osz0 2K (10625 p)
S Qha_ 182 052 F] 2¢
3 8o |lo52:6
18 8-0 |1052:6 @R (/0€2-6m)
22 8-0 lios2:-4 Gok (/06390
22 87 o531 (065 /m)
§<Segt |85 [10523:0 (10865,
6 |95 lios3- 7 B
30 3.5 1053 ¥ B
1o ot |95 |053% 24 (/068-8m
16 Oct |lo-0lies)0 B
2% ot oo liosk o BA
{5 Nou {108 losi56 BPLIXK. |
|| Dec |12-9]i05¢-73 DK 3 K, l

Zor-y



Table VIII - 7
CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sheet

ZDP-L (w/s oF core)
Tip Number: “3582

Location : 72P-2 (/5 of core)
Tip Number: ¥358/

Tip Depth : Tip Depth :
Ground Elev: Ground Elev:
Tip Elev. : /053:03 m Tip Elev. /052'46»7

Up #© 27 Oct 1981 - reodings token DH,bJOjHe pump  air method'

From 15 Nou 981 onweards — read: ings taken with “Petur Prewwmeahe Readoud Unit

)

PIEZOMETRIC PIEZOMETRIC
Rdg. ; Rdgp.
DATE REMARKS REMARKS
P.S.I.| ELEV. | DEPTH P.S.1.| ELEV. | DEPTH
(m) (m.) (m.) (m.)
Qo B8 ] wnelalled installedd
“13 lo.o leszo 1-00apm 0.0 liosr.5
18 |20 lbs3o {1 00punn 0:0 lies2.5 GDR.
22 0o |ws3o =) 00 lles2s &GDR,
22 |2.0 |lo530 17-00 0.0 lvs2-5
Cept 8 05 6534 14 00 05 lics2.8
16 o 053 % 00 05 |52 8 B.7
30 |\'5 lioss:| 15 0-5 los2.8 B.P.
Oct 10 |1'8 lies43 1" 00 05 los2.a DA
16 | 1I'5 1054 | (ele] 05 les28 B.f.
27 115 |los4 | 1530 05 |52 8 BL.
Noo 15 |25 JlosL38 3L |5yl BL 40K,
Dec || |34 Jloss.4| 6-0 lios4-é¢ DR 4AKM,

!
|
|

ZT2F- 3, TP 4




TABLE VIII-8

INTERMEDIATE DAM WATER ELEVATIONS

(Measured in Settlement Plate Risers)

IDS-1 - IDS-2 IDS-3

Date Settlement Plate #1 Settlement Plate #2 Settlement Plate #3
(1981) Water Elevation (m) Water Elevation (m) Water Elevation (m)
June 17 1051.96 1051.51
July 9 1052.33 1052.00
July 15 1052.32 1052.00
Aug. 5 1052.17 Blocked
Aug. 18 1052.25 " 1051.69
Aug. 22 1.052+25 " 1052.02
Sept. 16 1052.54 U Blocked
Sept. 30 1052.94 .. i
Oct. 16 1053.22 " "

Oct. 27 105350 Y "
Nov. 15 1053.80 " "

Dec. 12 1054.57 " .



Sta. 0+593.5m

TAELE VIII-S

INTERMEDIATE DAM SETTLEMENT PLATES

Sta. +626.6 m

Sta. 0+674.1 m
o/s 23.8 m R

Settlement Plate IDS-1*

Settlement Plate IDS-2*

Settlement Plate IDS-3*

Date Plate Settlement Fill Plate Settlement Fill Plate Settlement Fill
1981 Elev. (m) Elev. Elev. (m) Elev. Elev. (m) Elev.
May 27 1050.87 0.0 1051.0 1050.37 0.0 105145
28 1050.87 0.0 1050.37 0.0

29  1050.85 0.02 1050.35 0.02

30 1050.84 0.03 1050.31 0.06
June 4 1050.82 0.05 1050.28 0.09

15 1050.82 0.05 1050.286 0.084

18  1050.82 0.05 10504289 0.081

23 1050.82 0.05 1050, 291 0.079
July 2 1050.82 0.05 1050.285 0.085

6 1050.814 0.056 1050.282 0.088

13 1050.811 0.059 1058.39 1050.284 0.086 1055.57

15 1050.771 0.099 1060.15 1050.276 0.094 1055.57

20  1050.715 0.155 1061.49 1050.267 0.103 1055.78

23 1050.701 0.169 1061.48 1050.264 0.106 1055.77

27 1050.674 0.19%6 1062.489 1050.261 0.109 1055.79

30 1050.685 0.185 10504 259 0.111
Axg. 5 1050.678 0.192 1050. 258 0.112

8 1050.674 0.196 1050.242 0.128 1051.456 0.0 1051.5

10 1051.432 0.024

13  1050.672 0.198 1050.170 0.200 1051.398 0.058

18 1050.675 0.195 1062.55 1050.083 0.287 1061.03 1051.37 0.085 1058.47

23 1050.652 0.218 1063.90 1050.103 0.267 1063.39 1051.34 0.116 1061.59

25 1051.364 0.092

28 1050.647 0.223 1065.11 1050.063 0.307 1065.79 1051.348 0.108 1064.41
Sept.2  1050.639 0.231 1065.48 1050.046 0.324 1065.93 1051.345 0.111 1064.42

10 1050.628 0.242 1066.55 1050.032 0.338 106657 1051.322 0.134 1068.017

18 1050.616 0.254 1067.90 1049.986 0.384 1068.73 1051.317 0.139 1067.79
Octs 8  1050.609 0.261 1068.83 1049.965 0.405 1068.76 1051.323 0.133 1067.75
Note: * See Table 3-3 for details on locations.



CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer

Data Sheet

Location :
Tip Number: “2549

STAT/ON O+*450
CVDP- | (20m t/S oF &)

Table VIII - 10

CVDP-2(5m u/5 of &)
Tip Number:*2548

Tip Depth : Tip Depth :
Ground Elev: Ground Elev:
Tip Elev. : /046 8/ m Tip Elev. : /04684im
Up 4o 26 Oct 1981 'reaafn'nas Yaken b rbirazc'lea pump  olr methoa!’
Ff(‘)r'n 15 Nou 1981 onwarda —ra:xcf{mg_siaken with Petur Preumctic Readoud M)
PIEZOMETRIC PIEZOMETRIC
Rdg. Rdg.
DATE REMARKS REMARKS
ps..| eev. |oeen | A/ PS.l.| ELEV. | DEPTH
(m) | (m) Elavnton) (m) | (m)
[ 58l 646 8 Cnsia e (04 7-0) lokt &
9 |io i o
\O ‘o |-o
| -5 20
2. 120 I'o
= ! (o)
19 loo | 00
26 | ‘o [0
28 |vo Lo
sely [ o 05
V' 5 |o-5 05
15|15 (/055 B m) (-5
231 1-¢ (/0561 rn) &5
Aug 5 |05 o5
Tig o= | o5
29 |
Sept 8 lo-s (/06 m) 05
L 16 |os 05
20 lo-5 05
22 |o-5 o5
30lo-5 (1065 €) 05
Ot 10 lo s o5
16 o5 o5
26 105 0432, o5 ok 2
Noo 15 | 2:€ liowg 63 S 01859
(Dee |1 |2k [\0L89 48 |loL8 58
CVUD. S74. 0+450




UP +o 24 Oct l‘?Ql—reacl{nas +oRen blj ”Dictf
Fom |5 Nou 1981 onwarcls "reClAif‘.l‘;

CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sh.eat

Table VIII - 11

STAT/ION O+4£50
CVDP-2 ( Fm D/S of &)

Tip Number: no cenal number cfiven
Tip Depth :
Ground Elev:
Tip Elev. : /047 0/ m

Location :

e pump  aur mﬁH’\ocJ‘
‘tn uui'H'\ ' Pdw Pne,umcdﬁc. Qeac{.om,{ M)

PIEZOMETRIC
Rdg.
DATE REMARKS
P.S.I.| ELEV. | DEPTH
(m) (m.)
\ureb B8l 1070 1o JM
i 0
fe] Q
W llo _F
12 e)
15 |
9 | - o AT T
26 | - J
o
Juiﬂ_{_ | | El=]
"9 le
\5 | Lo
23|10 C.E
Jia 5 106 Dl p GOR
°18 lo3 GD.R
Vit
Cest & |05 &P
6 o B8P,
2005 af.
22 10°5 ge.
2008 2.P. L
Cd o o DA
6 lo s B0 I
26 105 |iok3-l &P,
Now 15 |2 liokB 20 BRELDNK. o
Dee \\ | = T AD.K.O.‘“ZJLTUQ,

S7A O+4L50




Table VIII - 12
CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sheet

STAT/ON . O+2/0

Location : CVDP-L (32 /5 o/ &) CVDP-5 (9m w/S o &)
Tip Number: #3528 Tip Number: 3529

Tip Depth : Tip Depth :

Ground Elev: Ground Elev:

Tip Elev. : /046 726 m Tip Elev. : /04658 m

Up fo 26 Oct 1981- reodj{ngs ‘aken 'bt_j,bicycﬁe purp ait meth od N
From |5 Nov 1981 ~Anwards - rema(mqs 'i:cv.}?er\. l.«_NHf\ Pe)!w’ Pr\wmockc Qec.gfm.i U ad

PIEZOMETRIC PIEZOMETRIC
sate | REMARKS Rilg. REMARKS
ps.).| ELEV. | DEPTH ./ ps.t.| ELEv. | DEPTH
(m) (m.) (é‘/;/eua%'og) (m) (m.)
Trels 81 © liowsye anstalle d (70475, L lioza psbafio J
(9 |o O |lokb 6
26 110 lok#:5 'O |iokF-3
28 |l-o e
,r!JxU 1 (-0 Eie)
Y9 1o 05 |loks 9
= I (/059 8m) 2:0 |losg-0
2% |10 (/063-/m) 1S lioL3 -4
Aug 5 {18 llcig o 2:0 |ioL8-0
Vig |15 loi7s - -8 lios7-8
29 |15 liok7-8 (/065 3 m) 17 lowz 8
Sest 8 |10 |0k75] bo llous-3
" 16 |20 |08z 15 k7 ¢
20 | 'S5 |los78 &
22 1/'5 llok7:8 sl
30 |0:5 |03 (1065 Zm) [5
O0d 10 |2:5 lioig & 2:0 |lok8 o
1§ 130 |loLB3 25 llows 3
26 |30 oig9 30 |ioug:7
Noy 15 142 JoLs970 42 |1049.52
Dee || |3-55 04925 ; 49 lloso-01
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CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sh.eet

Table VIII - 13

S7TA7T/ON O +2/0
Location : CVDP-6 (5 m 2/5 o &)

Tip Number: *2530

Tip Depth :

Ground Elev:

Tip Elev. : /048 67 mn

“bicycle pump our meﬁ\ao!‘

%f{‘-m 15 Nouv 1981 enwiards "rencffnq;ﬁ\ﬁken mi#\‘;PSLW' Preumedic Rez dacd u_r\j.{\

PIEZOMETRIC
Rdg.
DATE REMARKS
P.S.1.| ELEV. | DEPTH
{m.) {m)
r\uy\ el 518 (] © llokéF . r,f_‘,*‘c-ﬂkw
|2 0
26 1o 1047 L
28 |\Vo
_'“j_” | \"O
- AT
\S 115 |osT-7
22 |0 llowHk
(1 5 |15 llob3-7 VG 25 DR,
“18 |15 ' GOR.
22 |15 .G
Set 8 |lo lioyg 4 2P
" |ro ' B.P,
2o l\o R.P.
22 |18 B.P.
30 110 5P
Oct 10 JI'S llou? 7 DA,
16 |llo logd 4 B.F
256 |20 llou8 | 2P i
Mov 15 |32 lieus91 BY 4D
Dee 11135 01512 DG 4K,

S749 O+2/0



Table VIII - 14
CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sheet

STATION O+5F0

Location : CVDP-Z(82m /S of &) CVDP-8 (20 m w/s o £)
Tip Number: *35 78 Tip Number:*3580

Tip Depth : Tip Depth :

Ground Elev: Ground Elev:

Tip Elev. : /04753 m Tip Elev. /04?:?3/»

LL]Q o 26 Oct 1981 -rec'xaf.'ngs foRen Dy “bicycle Ump  air raetho s !
Frorm 15 Noo 198\ onwards -readings Yoken with' eﬁ: Creumedic Recdout Unid

PIEZOMETRIC PIEZOMETRIC
pare | *9% REMARKS Rdp. REMARKS
ps.t.| EEv. | peptH | (A P.S.1.| ELEV. | DEPTH
(m) | (m) Elevaton) (m) | (m)
Qug5 8| \0kF5 wgtalle dC0 0479 cnatelded
18 |12 liossd N 05 [1048 3
SQPLS 2§ llosp-o ‘ﬁfﬁ,ﬁé ”}"_ng/_m?‘i 23 |lem-2
16 | Lo o3 u 6 1050 %
20 |50 |ios]-0 " ko
22 |2-0 |lous ¢ g ko
25 |45 |ioso- 7 " L5 o5\ |
20 | 70 |iosz.4 " (Y0654, 55 Jlesi:g
Ot 6§ = ‘ ‘Qra}ﬁr\ . 55
o | - ‘ 55
16 | - - 55
o | - . 55
Now |5 |# K4 |l052.48 §:3 llosz3
Dec |l | 75205277 €L |lo52.L)

CVD. S7A O+570



Table VIII - 15
CYPRUS ANVIL DOWN VALLEY PROJECT

Pneumatic Piezometer Data Sheet

S7TATIon  O+5F0

Location : CVDP-9 (6 m w's o’ L) CVDP-/0(5m /S0l &)
Tip Number: “3579 Tip Number:*3554
Tip Depth : Tip Depth :
Ground Elev: Ground Elev:
Tip Elev. : /048:/8m . Tip Elev. 2 /04F-/0m
\_/!P J‘D OA Ou* 1198! = Teaélhgs |D.}2€,r’\ b berﬂuc. tump ais me}t’\ad
From 15 Nou 1981 onwascls -reaaflnqs+ajaen witth Pkt Proumatic. Bomdoud Unid’
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Rdg. Rdg.
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26 |40 ]osto 1 0 5 ge
Mov 15 |5:8 lo52.2) 113 lloso o) EEVAS
Dec || |5#2 05218 [* | |loL9.6% KM kDK,
|
|
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TABLE VIII-16

CROSS VALLEY DAM WATER ELEVATIONS

(Measured in Settlement Plate Risers)

CvDS-1 CvDS-2 CVDS-3 CvDS-4
Settlement Settlement Settlement Settlement
Plate A Plate B .Plate C._ Plate D
Water Water Water Water
Date Elevation Elevation Elevation Elevation
{(1981) (m) (m) (m) (m)
June 17 1046.91 1046.00 1046.90
July 9 1051.00 1051.72 1047.11
July 15 105127 1052.11 1047.62
Aug. 5 1050.92 Blocked 1047.18
Aug. 18 1050.42 " 1047.86
Sept. 16 1050.46 . 1048. 71
Sept. 20 1050.45 = " 1048.68
Sept. 30 105050 " 1047.73 1050.60
Oek. 16 1050.31 n Blocked Dry
Oct. 27 1050.47 . e 1052.26

Nov. 15 1050.42 " " Blocked



Date
1981

June 5

July 2

Aug. 5

Sept. 2

Oct. 8

Note:

TABLE VIII-17

CROSS VALLEY DAM SETTLEMENT PLATES

Sta. 0+204.9 m

Settlement Plate CVDS-1%*

Plate Settlement Fill
Elev. (m) Elev.
1046.01 0.0 1047.3
1045.944 0.066

1045.938 0.072

1045.922 0.088

1045.899 0.111

1045.854 0.156

1045.858 D152

1045.841 0+.169

1045.841 0.169

1045.812 0.198 1059.77
1045.810 0.200

1045.801 0.209 1061.02
1045.793 0217 1061.75
1045.789 0.221 1061.904
1045.779 0.231 1063.094
1045.767 0.243 1064.432
1045.763 0.247

1045.760 0.250

1045.763 0.247

1045.756 0.254

1045.751 0.259

1045.751 0.259

1045.753 0.257

1045.760 0.25 1065.27
1045.757 0.253 1065.248
1045.746 0.264 1065.22
1045.752 0.258 1065.72
1045.753 0.257 1065471

* See Table 3-3 for details on locations.

Sta. 0+341.0 m

Settlement Plate CVDS-2*

Plate Settlement
Elev. (m)
1045.92 0.0
1045.91 0.01
1045.90 0.02
1045.87 0.05
1045.81 0.11
1045.78 0.14
1045.751 0.169
1045.750 0.170
1045.719 0.201
1045.655 0.265
1045.612 0.308
1045.567 0.353
1045.553 0.367
1045.523 0.397
1045.512 0.408
1045.488 0.432
1045.488 0.432
1045.456 0.464
1045.450 0.470
1045.437 0.483
1045.434 0.486
1045.425 0.495
1045.423 0.497
1045.419 0.501
1045.413 0.507
1045.417 0.503
1045.415 0.505
1045.402 0.518
1045.404 0.516
1045.401 0.519

Fill
Elev.

1046.0

1059.43

1060.90
1061.515
1061.580
1062.77
1064.45

1064.60
1064.59
1064.61
1065.87
1065.85

(Cont'd)
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