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Golder Associates 
CONSULTING GEOTECHNICAL AND MINING ENGINEERS 

February 22, 1981 

Cyprus Anvil Mining Corporation 
P.O. 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 Corpora ti on with this documentation of cons true ti on of the Down 
Valley Tailings Project. rt was initially examined in July 1979, in­
vestigated and designed during the period July, 1979 to June, 1980 and 
the project was tendered in August of 1980. Construction took place 
during a twelve month period beginning in October, 1980 o Throughout 
this period, Golder Associates' work on the project was greatly aided_ by 
Mr. N.G. Cornish and other members of the CAMC staff through their 
continuing interest, involvement and constructive criticism of our work~ 
Assistance during construction was greatly appreciated, as was the 
cooperation of General Enterprises, the Yukon based project Contractor. 
Their 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 excellent relationship 
which has existed with CAMC throughout the period of project inception, 
design and construction@ 

Respectfully submitted 

GOLDER ASSOCIATES 

D.C. Goodall, P.Eng. 

H.G. Gilchrist, p.Eng. 

/mp 
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1 .o SUMMARY 

Cyprus Anvil Mining Corporation has completed initial construction of 

the Down Valley Tailings Containment Project as a prerequisite to the 

discharge of tailings immediately downstream of the existing tailings 

containment area.. The project is located in t~e Rose Creek Valley near 

Faro, Yukon, and near to the Company's open pit lead/zinc mine on the 

north wall of the valley. It is required as a consequence of the 

Company's acquisition 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 km 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 nam is 

upstream of the Cross valley Dam and it is intended to retain tailings 

upstream of its location in the valley bottom. The Cross valley Dam was 

constructed about 400 m downsteam of the Intermediate Dam and is 

intended to provide 60 day retention of tailings spigot waters which are 

decanted across the Intermediate Dame The Intermediate Dam will be 

raised in stages to provide increase of tailings storage capacity as 

required0 

Golder Associates 
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An interceptor ditch was constructed along the north wall of the valley 

to prevent north wall runoff from entering the tailings area. An access 

road \Vas also constructed along t.l-ie north wall to conve:y the tailings 

pipeline and to provide general access to the completed works. 

Construction began on October 17, 1980 and continued, except for a 

Christm.as shutdown·; through to October 14, 1981 on a two shift per day 

basis. 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 

colluvitfili) 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 thermal lining material were placed. Valley bottom 

terrace deposits were the .,source plaCe.d. 
''·'"·-····· 

Riprapping of the canal was 

achieved using 87,000 cu.m of sorted rock from canal rock excavation and 

quarry sources.. With the onset of thawing conditions in March, Apri 1 

and May, 55,000 cu.m of glacial till seepage liner was installed along 

the canal dyke using unfrozen material from 'borrow are.aS 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 foundation areas was also undertaken during 

winter conditions~ The water level in the dam foundation areas was 

lowered using the valley bottom Drainage Ditch concept offered by the 

Contractor with his tender. About 166 ,000 cu.m of subexcavation was 

completed preparatory to commencing placement of the earth zones of the 

dams .. 

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 upstream transition and down-

stream drainage chimney filters. The design of the water retaining 

Cross Valley Dam included the construction of an upstream till blanket 

placed for the benefit of foundation seepage reduction. About 490,000 

cu.m of fill was required for the Cross valley Dam and about 340, 000 

cu .. m for the Intermediate Dam .. This material was taken from valley 

bottom terrace area,borrow pits except for about 250,000 cu.m of glacial 

till 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 flood 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 

2.1 General 

In May, 1979 Cyprus Anvil Mining Corporation introduced the Down Valley 

Tailings Project as a long term plan for containment of tailings from 

both existing and newly acquired reserves at or near their Faro, Yukon 

lead-zinc mine (for location see Figure 2-1). The project involved the 

deposition of tailings in the Rose Creek valley downstream of the exist­

ing facility and, as such, is essentially an expansion of the existing 

facil~ty. The expansion required the construction of an extension to 

the diversion canal which diverted Rose Creek from its valley bottom, a 

tailings retention structure to,· lrnm0b1"1I z·e:, the tailings (Intermediate 
---"'"'''" - ' ' ,_ 

Dam), and an effluent retention structure to ensure acceptable down­

stream water quality {Cross Valley Dam).. Minor construction elements 

included access roads and interceptor ditches. 

generally shown on Figure 2-2. 

This construction is 

Golder 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 31, 1979. A 

test excavation was constructed in March 19809 The final design report 

was issued 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 

Associates and Mr. H. K. Matthews. 

The documents provided for the construction of the Down Valley Tailings 

Project on primarily a unit price basisG However, it was anticipated 

that a significant proportion of the work would more appropriately be 

measured on an hourly basis; therefore an estimate of the amount of 

such work was made and entered on the Schedule of QUanti ties and Prices 

as a provisional item0 A factor equal to the ratio of the Tenderer 1 s 

Golder Associa!es 
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proposed hourly rates to the British Columbia Department of Highways 

rates was required as a bid item and this factor was applied to the pro­

visional items on the Schedule of Q.lanti ties and Prices for determina­

tion of Contract price at the bid opening. 

A ,bonus/liquidated damages clause was incorporated into the documents to 

ensure that the work was completed on a timely basis~ The work was 

scheduled to begin October 15, 1980 (or later if contract award was 

delayed) and to be substantially complete by october 1, 1981. Liquidated 

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 limit of $250,000. 

The tender documents also featured a \1?id bond in the amount of 10 per­

cent of the contract price. This bid bond could be cashed by Cyprus 

Anvil if a tenderer would not execute a contract if his tender were 

accepted or if the successful tenderer could not obtain the required 

"Performance and Labour and Materials Bonds 11
0 

2e3 Pre-Construction Modifications 

During the pre para ti on of the Detailed Specifications of the Tender 

Documents a number of design modifications and additions were made to 

the June 1980 designe Although, these modifications were made for prac­

tical construction reasons they generally resulted 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., 

A summary of the significant design differences contained in the Tender 

Documents is provided by a telex to Mx., G,, Whitley of the Yukon Terri-

tory Water Board on September 8, 1980. 

Appendix I. 
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2.4 Selection of Contractor 

As early as August 1979, Golder Associates_ canvassed construction corn­

panies which were considered capable of performing the work.. A list of 

those which responded positively at that time or subsequently 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 site visitors at that 

time~ Much useful information with respect to construction and contract 

organization was exchanged between Cyprus Anvil, Golder Associates and 

the attending companies during the site visit. 

It became clear by December 1979 that construction startup in February 

1980 was not feasible and the _potential contractors were notified ac­

cordingly. 

Most of t'1e pctential contractors (see Table 2-1) visited the site dur­

ing the excavation of the test excavation in March, 1980. At that time 

they were advised by Golder Associates of the summer, 1980, 15 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 tailings pond was 

tendered publicly as a separate contract by Cyprus Anvil with the assis­

tance of Golder Associates.. General Enterprises were selected as the 

Contractor for this work .. 

Golder Associates maintained continued contact with the potential 

contractors over the summer of 1980~ Draft contract documents, design 

reports and the Test Excavation observations were made available in 

advance of the actual tendering period~ Several cornpani es visited the 

site on their own initiative in preparation 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 meeting in the Cyprus Anvil administration building at the mine­

site. At this meeting Golder ASsociates and Cyprus Anvil reviewed the 

tender documents in detail with the group. It was emphasized that pro­

ject startup was contingent on approval of the project by the Yukon 

Territory Water Board and the successful negotiation of a contract 

between Cyprus Anvil and their union .. 

Three, .3.ddenda> to the initial tender documents were issued to the Tender­

ers .. All of these pertained to clarification of the documents~ The 

pre-bid meeting on site had also revealed some concerns about Article 24 

Section (f) ( i) of the General Conditions; this was clarified by .Addendum 

No. 3. 

A :public opening of the Tenders was held at Cyprus Anvil's Vancouver 

office on September 15, 1980 at 13:00 hours. Eight 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 Ltd$, Vancouver, BoCe; and 

Northern Construction Co$ Ltdo 1 Vancouver, B.Co Cyprus Anvil awarded 

the contract to General Enterprises; it was signed on October 14, 1980 

at Cyprus Anvil 1 s minesite administration building.. A copy of the con­

formed documents (addenda incorporated into tender documents and spell­

ing errors corrected) is appended to this report in Appendix Noe IX0 

205 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 darn 

foundation subexcavation would be considered0 Genera.l Enterprises 

submitted an alternative on a unit price basis with their tender which 

involved the construction of a drainage ditch to dewater the main dam 
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foundations. This proposal was refined 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 subsequently 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 Figure 

2-2). 

2.6 Construction Administration 

Golder Associates generally administered The construction according to 

the following terms of reference: 

To manage and supervise the successful 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 worke 
(3) Design modifications and preparation of related drawings. 
(4) Maintenance of administration records~ 
(5) Preparation of progress records 1 costs estimates and quantity 

estimates,. 
(6) Provide reference lines and survey measurements of quantities for 

payment (using the services of a capable surveying company)0 
( 7) Preparation of an 11as-constructed 11 report and related drawings.., 
{8) To fulfill the responsibilities of the 11 Engineer 11 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 



TABLE 2-1 

List of Construction Companies 
Interested in Down Valley Tailings Project 

I 
!site Visit 

Construction Company Name 

Attachie Construction Ltd.,, Fort St. John, B.,C., 
BACM Construction Co~ Ltd.,, Winnipeg, Man., I 
C.,A., Pitts Construction, Toronto 1 Ont., 

Commonwealth Construction Co. Ltd.,, Burnaby, 
Chinook Construction & Engineering Ltd.,, 

I 
B.c.1 

Vancouver, B.,C., 
Dawson Construction Ltd.,, Vancouver, B .. C .. 
Dillingham Corporation, Vancouverv B~C., 

Emil Anderson Construction Co .. Ltd~, Hope, B .. C@ 
Goodbrand Construction, Vancouver, B.C., 
General Enterprises, Whitehorse, Yukon 
Loram International Ltd&, Calgaryf Altae 
North American Construction Ltd.ff Edmonton, Alta. 
Northern Construction Coe Ltd.~ Vancouver, B.C~ 

PCL Engineering Construction, &lmonton, Alta .. 
Peter Kiewit Sons Coe Ltd~f Richmond, BoC~ 

Wimpey Westernf Calgary, Alta~ 

Sept./Oct. 
1979 

x 

x 
x 

x 

x 
x 

x 

x 

Note: Other construction companies were also contacted~ 
'rhose shown are the ones who responded positively 
and were considered capable of undertaking a project 
of this scope .. 

I Test I 
I Excavation I I Visit I 

March, 1980 

x 

x 

x 

x 
x 

x 

x 

Tender 
Documents 

x 
x 

x 

x 
x 
x 
x 

x 
x 

I Attended 

I Compulsory 

I Site Prebid 
Mtg. Aug. 20/80 

x 
x 

x 

x 
x 
x 
x 

x 
x 

I Tendered at 

Public Opening 
Vancouver 

Sept. 1 5, 

x 
x 

x 

x 

x 
x 

x 
x 

1980 
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3.0 CONSTRUCTION OVERVIEW 

3o1 Site Administration Personal 

3.1.1 Cyprus Anvil Mining Corporation (owner): 

Mr. N. G. Cornish, Superintendent, Environmental Control, CAMC 

represented the OWner in correspondence with the Engineer and at 

job meetings with the Engineer and the Contractor (usually held 

on site every two weeks). 

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

Operations, CAMC represented the Owner. 

3.1.2 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 also 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, 1981 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 employed one foreman for each of the 

day and night shifts,, At exceptional times as many as three 

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

General Enterprises also retained Yukon Drilling and Blas ting as 

a subcontractor for rock and riprap excavation0 Mr,, Dennis 

Rennelli represented this firm on site (November 1, 1980 to 

December 1 , 1980; January 12, 1981 to June 1 , 1981 approx. ) , 
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3.1.3 Golder Associates (Engineer): 

Mr. J. B. Mitchell acted as Resident Engineer 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 technicians 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 be­

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 Trenche 

Mr .. B. Walker served as the InClin project surveyor for Underhi 11 

Engineering over the entire construction period. 

3.2 Site 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

sequence was on site between December 12, 1980 and January Sv 

1 981. 

Room and board was made available to the Contractor by Cyprus 

Anvil at the construction camp adjacent to the Cyprus Anvil 

minesi te construction camp during this period {except Golder is J ~ 

Mitchell who resided in Faro). 
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3.2.2 Engineer's Staff 

From January to May 1981, Golder Associates 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 January 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. Underhill staff was maintained at a 2 man 

crew with an additional 2(man crew providing assistance in 

October for final survey. The staff of both companies resided at 

the minesite camp during this period. 

3.3 Contractor Equipment 

The amount of equipment on site varied with construction activity. 

Canal construction involved considerable_ dozer activity for ripping 

common excavation, mucking ,rock, sorting riprap, stripping and clearinge 

Once the canal was nearly completed and the borrow pits for dam 

construction had been cleared, grubbed and stripped, the dozer activity 

fell off significantly. 

Following is a Table which summarizes the major equipment which the 

Contractor had on site during the months noted. 
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Equipment November 1980 February 1981 May 1981 July 1981 

Cat D9 ·dozers 8 8 6 4 

Cat DB --doze rs 3 4 3 

Cat 631 scrapers 11 13 8 9 

Cat 14G ·graders 2 2 2 2 

Off highway 35 ton 

rock trucks 2 3 3 0 

Dynapac CA25 Compactors 2 4 3 2 

Dynapac CA51 Compactors 0 0 0 

Ingersoll Rand SP60 0 0 0 

Compactor 

Cat 815 sheepsf~_ot P~.~t.~!:'. 

Cat 9888 F Loader 0 0 

Cat 988 Load 0 0 0 

Cat 966C Load 0 0 

Cat 235 Backhoe 

Airtracks 3 0 

Compressors 3 0 

Wabco ·Water Truck 0 0 0 

It must be understood that all of the above equipment did not operate at 

the same time. Typically about 6 or 7 scrapers operated with the balance 

of tl1e scrapers standing by, being repaired or being serviced e 

The equipment fleet above proved adequate for most of the work.. However, 

the absence of Lhe Cat 235 backhoe from the site between June 13 and July 

6, 1981 restricted work progress. 

Supplementary equipment for special projects included: 

( i) International 3820 rubber tired backhoe for rock trench 

cleanupo 

(ii) Highway Trucks (up to 6) for fish gravel and Intermediate 

Dam drain installation@ 

(iii) Jaw crusher and screen. 
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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 to 

the day shift. 

During canal construction, work continued normally on a six day work week 

basis. During dam construction, the work cycle normally consisted of 12 

cons·ecu ti ve working days followed by a two day wc:ekend,. 

The Contractor was shut down over the Christmas period in 1980 between 

about December 12 and January 5, 1981. 

3e5 Construction Weather 

The project 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 canale With the exceptions of darn foundation subexcavation 

and thermal lining of the south abutment of the Intermediate Dam, dam 

construction was performed in thawing conditions .. 

Maximum 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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Periods of significant precipitation are also noted on Figure 3-1 for 

reference purposes only~ Winter precipi ta ti on tended to compound the 

normally difficult 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 (snow thicknesses in excess of about 8 cm were assessed to be 

significant)'" 

Summer precipitation generally impeded the placement of the Class VI till 

cores and blankets in two ways: 

( 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 ) 

(ii) 

(iii) 

(iv) 

( v) 

(vi) 

(vii) 

(viii) 

October and November; slightly warmer than normal, 

December; colder than normal, 

January, beginning February, much warmer than normal, 

February 7 to 20; colder than normal, 

February 20 to April 3; slightly warmer than normal, 

April 3 to April 19; colder than normal, 

April 19 through May; slightly warmer than normal, 

June, early July; much wetter than normal, 

(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 3~~2~ This schedule summarizes most of the significant site 

activities,, 
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The Di version Canal was started on October 1 7, 1980 and the bulk of the 

work involved was completed by May 27, 1981. Work subsequent to May 27 

in late August 1 September and October, 1981 pertained tO-"-"the completion 

of the canal dyke to its final elevation~ Critical 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 Valley and Intermediate Darns was 

undertaken in January, February and March, 1981. This work was contingent 

on the progress of the Drainage Ditch. Material placement on the 

Intermediate Dam began about May 10; at the Cross Valley 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 fill 

could be placed without closing the dams and having to pump the sizeable 

flows contained in the Drainage Ditch. 

The dams were essentially completed by October 1, 1981, before 

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 

north abutment of the Cross Valley Dam was constructed in July and early 

August (1981) to provide north wall drainage and prevent ponding in the 

Cross valley Darn upstream blanket area~ And the Borrow Area 11 F 11 leg was 

undertaken in late September/early October (1981) after till borrow for 

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

project, was undertaken after the dams had been completed. 

The Contractor earned the full early completion bonus by substantially 

completing 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 outside 

the scope of L~e Contract. 

With exception of the two Morris pumps and a D9 dozer performing cleanup 

work, all of the Contractor's major equipment had been demobilized by 

October 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 Valley 

Project exploration program by Golder Associatese The need for this 

program related to the need for increased volumes of seepage control 

liner resulting from the modification to the canal dyke design (see 

Section 4.1.9). 

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

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

Three primary areas were investigated,, Borrow Areas 11 H11 and 11 I 11
, which 

were ultimately exploited as the source of seepage liner, were immed­

iately adjacent to 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 vicinity of reference line Sta~ 2+000 where appreciable 
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volumes of unfrozen, good quality 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 11 H" and 11 1 11 
o 

Detailed logs of these boreholes are being retained on file at Golder 

Associates' Calgary office. 

3.7.2 August, 1981 

Borehole Numbers 81-98 to 81-124 inclusive, were drilled in the upstream 

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 is 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 

standpipe PiezOrriete-r and thermistors in Borehole No g 79-20 remain 

functional; the ,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$892 Construction Instrumentation 

During construction of the Intermediate and Cross Valley Dams pneurna tic 

piezometers and settlement plates were installed within the fill@ A 

tabula ti on of these installa t.ions is provided on Table 3-3 ~ 
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Pneumatic piezometers were generally installed in the fill by placing the 

leads in a backfilled notch through the intial fill lifts, its 

orientation being approximately perpendicular to the dam centrelines. The 

leads extended from the piezorneter tip location to the downstream toe in 

the case of the Cross Valley Dam, or to the upstream toe. in the case of 

the Intermediate Dam. At the Cross Valley Darn three or four piezorneters 

were distributed on a section line with one of these being installed in 

the drainage zone just downstream of the core and the remainder 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 

remaining two were installed upstream and downstream of the core using 

the notching technique described for the Cross valley Dam. The 

piezometer leads for these installations were uncoiled up the upstream 

face to the crest of the Intermediate Dam for monitoring when the 

tailings pond is operationale 

A typical' settlement plate installation is photographically documented on 

Figure III-48 of Appendix III. Four settlement plates were installed on 

the Cross Valley Dam at the upstream boundary of the core. Three 

settlement plates were installed at the Intermediate Dam in the vicinity 

of the old Rose Channelf two being located just downstream of the core 

and t."IJ.e third near the centre of the berm area~ 

In addition to the above, iron bars were installed on the Cross valley 

Darn 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 darn in late April 1981 to monitor i;:ore pressure in the existing 

dam. 'I'his borehole schedule is shown in Table 3-4. 

In mid-March, 1981, Klehn Leonoff Ltd. established a network of water 

sampling piezometers as a part of their Faro Mine Tailings Abandonment 

Plan studies on behalf of Cyprus Anvil. 

detailed on Table 3-4. 

These installations are also 

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 -thermistor strings were installed in the 

canal dyke at each of Borehole No.s 81-96 and 81-125 as shown in Figure 

3-3 and as documented on Table 3-5. 

A pneumatic piezometer 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 

Drilling's CME750 rig. 

Comprehensive instrumentation of the project was begun when construction 

of the canal dyke and both dams was essentially complete. Details of 

this program will be documented in a subsequent report@ Movement 

monitors, inclinometersv thermistors and piezometers were installed 

according to the instrumentation plan .. Its objectives were both to 

observe geotechnical performance in areas of po ten tia l concern, and to 

develop a data book concerning long term performance~ 

A summary of the installations is provided on Table 3-5 and they are 

plotted in plan on Figure 3-3. 
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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 Order 

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 required 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 1981. These 

changes are summarized or Change Order No~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.s (Change Order No. 1) and 4.1.9 

(Change Order No. 2). 

Golder Associates consider that these changes improved the quality of 

canal dyke construction with respect to that which was originally planned 

by the Tender Documents (presented in Appendix IX). 

Other changes included the provision of 11 Fish Gravel 11 in the canal 

outfall, the extension of rock aprons beyond the final weir in a senes of 

drop weirs and the provision of relief drains for the Intermediate Dam 

(see Change Order No. 5, Appendix V), These changes and other minor 

modifications are discussed in Section 4,, 

3. 11 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 gratefully acknowledged. 
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TABI,E 3-1 802-2038 
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SITE INVESTIGATION 
1 9 81 BOREHOLE SCHEDULE 

LOCATION ELEVATION DEPTH OF 
BOREHOLE 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 1269.26 1100.56 7.01 
81-55 1180.75 1098.53 1087.88 6. 1 0 
81-56 1121.24 1117.57 1 095. 26 2. 44 
81-57 1122.39 1178.87 1088.51 3.05 
81-58 1129.72 1148.20 1087.52 5. 1 8 

81-59 1220. 62 1054.41 1087.18 5.03 Borrow Area 'I' Investigation 
81-60 1187.80 1153.43 1083. 98 5. 1 8 
81-61 1198.87 1222.33 1085. 27 12.95 
81-62 1255.97 1231. 80 1076.91 7. 31 
81-63 1134.16 1298.39 1085.36 2.44 
81-64 1315.94 1018.97 1080.13 1.68 
81-65 1240. 37 1159.03 1080.08 1 • 8 3 
81-66 1267.75 1118.65 1082.80 0.61 
81-67 1155.87 1222. 33 1084. 76 11 • 6 6 
81-68 1044.39 1319.14 1098.05 9.60 

81-69 955.96 1376. 81 1107.28 2.74 Borrow Area 'H' Investigation 
81-70 906.76 1362.65 1111.31 4.57 
81-71 890.28 1425.80 1109.06 3.05 
81-72 997.77 1336. 35 1100.31 11 • 9 6 
81-73 1082. 67 1193.32 1095. 28 5. 21 
81-74 1027.34 1221.99 1102.53 7. 9 8 

81-75 1844.37 1724. 23 1110.70 3.20 Borrow Area 'J' Investigation 
81-76 1778. 29 1748. 24 1103.49 4.27 
81-77 1850.46 1671.30 1105.30 4. 5 7 



BOREHOLE 

81-78 
81-79 
81-80 
81-81 
81- 82 
81-83 
81-84 
81-85 
81-86 
81-87 
81-88 
81-89 

81-90 

8 1 - 91 
81-92 

81-93 

81-94 

81-95 

81-96-T** 

81-97** 

81-98 
81-99 
81-100 
81-101 
81-102 

LOCATION 
NORTH(m) EAST(m) 

1873.73 
1931.62 
1985.77 
1837.03 
1893. 92 
1965.45 
1956.93 
2015.79 
2046.56 
1903.94 
1920. 01 
1964.64 

2043.37 

1932.04 
1777.89 

1342. 75 

1266.13 

1256.08 

1847. 5 

1457.0 

2087.20 
2111.82 
2131. 93 
2145.49 
2170. 64 

1620. 23 
1660.94 
1682. 58 
1546.51 
1487.84 
1541.02 
1590.72 
1611.70 
1669.92 
1541.60 
1440.00 
1491.43 

1141.20 

1785. 30 
1831.79 

486.04 

646.18 

679. 24 

-161.0 

520.5 

4.70 
1 6. 8 9 
1 8. 1 3 
34.72 
4 7. 51 

** Location and elevations approximate 

TABLE 3-1 CONT'D 

SITE INVESTIGATION 
1981 BOREHOLE SCHEDULE 

ELEVATION 

1105.16 
1113.66 
1120.81 
1101.90 
1103.59 
1114.32 
1112.97 
1119.12 
1121.22 
1107.17 
1104.48 
1112.81 

1106.08 

1125.25 
1109.79 

1109.22 

1106.32 

1102.72 

1080.6 

1085.o 

1050.94 
1050.97 
1051.09 
1050.94 
1050.99 

DEPTH OF 
BOREHOLE (m) 

6. 1 0 
5. 1 8 
5.85 
2. 1 3 
7. 31 
8.84 
2.74 
5.03 
4.42 
5. 9 4 
6. 5 5 
7. 01 

4.57 

4. 1 1 
3.76 

4. 5 7 

2. 7 4 

4. 1 1 

9.60 

6.40 

6.40 
5. 1 8 
6. 7 1 
6.71 
6. 1 0 

REMARKS 

802-2038 
Page 2 of 3 

Borrow Area 'J' Investigation 

Investigation Borehole, Access 
Road, Stn 0+847 rn O/S 34 mR 

Borrow Area 'J' Investigation 

Investigation Borehole, Canal 
Backslope, Stn 2+078rn, 0/S 46.5m 
Investigation Borehole, Canal 
Backslope, Stn 1+988m, 0/S 87.5rn 
Investigation Borehole, Canal 
Backslope, Stn 1+866m, 0/S 37.0m 
See Canal Instrumentation 
Borehole Schedules 
Hole abandoned, see 81-125 

Cross Valley Dam Upstream 
Blanket Investigation 



TABLE 3-1 (CONT'D) 802-2038 
Page 3 of 3 

SITE INVESTIGATION 
1 9 81 BOREHOLE SCHEDULE 

LOCATION EI,EVATION 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 • 4 8 1048.62 5.03 Blanket Investigation 
81-105 2248.83 96.63 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. 2 9 
81-110 1966.49 -8.70 1049.88 3.05 
81-111 1993.47 6.98 1049.37 2. 1 3 
81-112 2017.85 1 9. 91 1049.15 4.27 
81-113 2038.67 29. 9 2 1049.20 3.05 
81-114 2063.41 1 • 2 0 1050.05 3. 51 
81-115 1972.84 -31.10 1049.18 3.05 
81-116 2218.64 119.94 1048.80 6. 1 0 
81-117 2196.25 103.06 1050.30 6. 1 0 
81-118 2168.47 91 • 0 2 1050.81 3. 3 5 
81-119 2143.94 74.47 1051.46 6.55 
81-120 2113.00 6 2. 71 1051.59 4.88 
81-121 2087.17 5 0. 1 2 1052.46 4.57 
81-122 2061. 35 41 • 1 1 1051.57 6. 1 0 
81-123 2291. 87 146.37 1049.79 6. 1 0 
81-124 2137.12 25.55 1051.04 5.03 
81-125-T 1457.0 520.5 1085.00 9.45 See Canal Instrumentation 

Bore'hole Schedule 
81-126-PP 1953.09 -163.82 1058.86 9.60 See Cross Valley Dam Post 

Construction Instrumen-
ta ti on Boreh.ole 
Schedule 



TABLE 3-2 

PRECONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 
BOREHOLE LOCATION ELEVATION 

NORTl!(m) EAST(m) (m) 

79-20 2,447.49 114. 36 1076.80 

79-23 1,910.41 -387.7 1083.17 

*HP: Hydraulic Piezometer (Standpipe) 
PP: Pneumatic Piezometer 

T: Thermistor String 

DEPTH 

OF 
BOREHOLE 

(m) 

37,9 

12.3 

INSTRUMENTATION 
ABBREV. DETAILS 

* 

HP Tip Elev. 1039.80 
T Thermistors at 1, 2, 3,5 

7, 12' 17' 22, 29 and 37 m 

pp Tip Elev. 1071.17m 

REMARKS 

North Abutment C.V.D. 

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



BOREHOLE LOCATION 
NORTH(m) EAST(rn) 

IDP-1 1781. 70 320.72 
IDP-2 ·1162. 00 300.60 

IDP-3 1719.49 260.06 
IDP-4 1713.83 267.24 

IDS-1 1784. 50 314.00 
IDS-2 1761.00 294.50 
IDS-3 1737.00 248.49 

CVDP-1 2072. 58 -27.59 
CVDP-2 2079.63 -41.51 
CVDP-3 2084.80 -51.79 
CVDP-4 2284.16 94.25 
CVDP-5 2294.41 74.13 
CVDP-6 2301.24 61.27 
CVDP-7 1932.31 -52.89 
CVDP-8 1970.25 -80.94 
CVDP-9 1976.45 -93.43 
CVDP-10 1981.21 -102.67 

CVDS-1 2302.23 71. 51 
CVDS-2 2181.10 9.35 
CVDS-3 2076.18 -44.64 
CVDS-4 1980.39 -94.76 

TABLE 3-3 

DAM CONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 
ELEVATION 

(m) 

n/a 

n/a 

DEPTH 
OF 

BOREHOLE 
(m) 

n/a 

n/a 

INSTRUMENTATION 
ABBREV. DETAILS 

* 

INTERMEDIATE DAM 

PP Tip#1299, Elev.1047.00 m 
pp Tip#1301, Elev.1048.30 m 

pp Tip#3581, Elev.1053.03 m 
pp Tipii3582, Elev.1052.46 m 

St Ini t. Plate Elev. 1 050. 87m 
St Init.Plate Elev.1050.37m 
St Init.Plate Elev.1051.46m 

CROSS VALLEY DAM 

pp Tip#2549, Elev. 1046. 81m 
pp Tip#2548, Elev. 1046. 84m 
pp Tip#unknown,Elev.1047.01m 
pp Tip#3528,Elev.1046.76m 
PP Tip#3529,Elev.1046.58m 
pp Tip#3530,Elev.1046.67m 
pp Tip#3578,Elev.1047.53m 
pp Tip#3580,Elev,1047.93m 
pp Tip#3579,Elev.1048.18m 
pp Tip#3584,Elev.1049.10m 

St Init.Plate Elev.1046.01m 
St Init.Plate Elev.1045.92m 
St Init.Plate Elev.1046.75m 
St Init.Plate Elev.1047.43m 

** o/s: Off set relative to Dam centre line 
* PP: Pneumatic Piezometer 

St: Settlement Plate 

REMARKS** 

Sta.0+593.7m,o/s 3.5 m L 
Sta.0+621.7m,o/s 0.5 m L 

(destroyed) 
Sta.0+680.3m,o/s 3.8 m L 
Sta.0+680.1rn,o/s 5.4 m L 

Crest,Sta.0+593.5 m 
Crest,Sta.0+626.6 m 
Sta.0+674.1m,o/s 23.8 m R 

Sta.0+454.4m,o/s 20.3m L 
Sta.0+454.Sm,o/s 4. 7m L 
Sta.0+454.6m,o/s 6.8rn R 
Sta.0+210.5rn,o/s 31.8m L 
Sta,0+210.6m,o/s 9.3m L 
Sta.0+210.4m,o/s 5.3m R 
Sta.0+590.7m,o/s 62.0m L 
Sta.0+569.Bm,o/s 19.7m L 
Sta.0+570.0m,o/s 5. 7m L 
Sta.0+570.0m,o/s 4.7m R 

Crest, Sta.0+204.9 m 
Crest, Sta.0+341.0 m 
Crest, Sta.0+459.0 m 
Crest, Sta.0+567.1 m 



TABLE 3-4 

INSTRUMENTATION FROM OTHER PROJECTS SCHEDULE 

BOREHOLE 

P81-01 

P81-02 

P81-03 

P81-04 

P81-05 
P81-06 
P81-07 
P81-08 
P81-09 

81-K1 

81-K2 

81-KJ 

81-K4 

81-K5 

81-K6 

81-K7 

81-KB 

LOCATION** 
NOR'rH(m) EAST(m) 

1329.50 1824.00 

1209.00 1837.00 

1068.00 1830.00 

1098.00 1883.00 

955.50 2001.00 
624.00 2592.50 
355.00 3019.00 
359.50 3139.50 
350.50 3329.90 

2626.75 -638.52 

2429.06 -330 .18 

2493.63 -98.96 

2229.12 -154.15 

2220.68 -613.27 

1418.64 1790.20 

1252.56 1752.18 

GROUND** 
ELEVATION 

(m) 

1092.98 

1093.1 0 

1067.41 

1092.98 

1092.95 
1093.04 
1094.84 
1095.66 
1094.80 

1048.21 

1046.60 

1051.27 

1052.74 

1060.68 

1076.92 

1068. 22 

1130.13 

DEPTH 
OF 

BOREHOLE 
( m) 

10.82 

27.74 

9.45 

27.43 

12 .19 
6.40 
6.40 
7-62 
6.0 

ABBREV. 

* 

INSTRUMENTATION 
DETAILS** 

1980 TAILINGS DAM 

2 HP Tip Elev.1086.88 m 
Tip Elev.1082.31 m 

2 HP Tip Elev.1082.13 m 
Tip Elev.1065.67 m 

HP Tip Elev.1058.27 m 

2 HP Tip Elev. 1082. 01 m 
Tip Elev.1065.55 m 

HP Tip Elev.1080.76 m 
HP Tip Elev.1086.94 m 
HP Tip Elev. 1088. 74 m 
HP Tip Elev.1088.35 m 
HP Tip Elev. 1 089 m (approx) 

KLOHN LEONOFF BOREHOLES 

54.3 2 HP Tip Elev.1041.71 m 
Tip Elev.1017.71 m 

25.o 2 HP Tip Elev.1040.60 m 
Tip Elev. 102 2. 60 m 

22.9 2 HP Tip Elev. 1 040. 27 m 
Tip Elev.1029.27 m 

39.5 2 HP Tip Elev.1040.74 m 
Tip Elev.1025.74 m 

42.7 HP Tip Elev.1038.68 m 

39.6 3 HP Tip Elev .1063. 92 m 
Tip Elev.1049.42 m 
Tip Elev.1037.92 m 

23.8 2 HP Tip Elev.1062.22 m 
Tip Elev.1046.22 m 

17. 8 HP Tip Elev.1129.13 m 

** Locations and elevations approximate for Instruments P81-01 to P81-09 
HP: Hydraulic Piezometer (Standpipe) 

REMARKS 

Crest,Sta.19+00 feet West 

Crest,Sta.15+00 feet West 

Downstream Toe,Sta.11+00 
Feet West 
Crest,Sta.11+00 feet West 

Crest,Sta.5+00 feet, West 
Crest,Sta$17+50 feet,East 
Crest, Sta. 34+00 feet, East 
Crest,Stae38+00 feet,East 
Near 11pUmp hOUS6 I I no tip 
depth given on borehole log 

Diversion Canal outfall 
Right Bank 
Drainage Ditch,Stao0+430, 
o/s 64.0 m R 
Approx.100m North of Cross 
Valley Dam Spillway outfall 
Drainage Ditch,Stao0+705, 
o/s 33 m R 
Canal Backslope,Sta.3+535 
o/s 77 m L 

Downstream Toe,1980 
Tailings Dam 

Fresh Water Supply 
Resevoir(not indicated 
on plans) 



BOREHOLE LOCATION 
NORTH(m) EAST(m) 

ID1-0+240 2061.2 511 .5 
ID2-0+250 2066.5 514.4 

ID3-0+450 1894.2 391. 9 
ID4-0+460 1895.7 392.5 

ID5-0+627 1769 .5 286 .1 
ID6-0+627 1767.8 284.7 

ID7-0+740 1668.8 234.4 

IDS-0+745 1679.3 212.9 

ID9-0+750 1704.5 171. 9 

81-126-PP 1953.09 -163.82 
CVDB-0+370 2139.4 36. 2 

CVDB-0+370 2138.3 34.8 
CVDC1-0+050 2394.8 126.6 

CVDC2-0+150 2390.8 78 .1 

CVDC3-0+204 2304.0 68.6 
CVDC4-0+215 2295. 1 63. 1 

CVDCS-0+338 2183.0 6.8 
CVDC6-0+340 2182 .1 4.7 

CVDC7-0+450 2086 .s -44.9 

*SI: Slope Indicator S: 
T: Thermistor String PP: 

TABLE 3-5 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 
ELEVATION 

(m) 

1064.13 
1064. 1 

1064.06 
1065.3 

1064.90 
1064.9 

1068.9 

1 069 .1 

1066.3 

1058.86 
1052.1 

1052 .1 
1064.8 

1062.3 

1065.72 
1065.5 

1066.82 
1065.8 

1065. 7 

DEPTH 
OF 

BOREHOLE 
( m) 

ABB111N'. 

* 

INSTRUMENTATION 
DETAILS 

INTERMEDIATE DAM (ID) 

1.5 V,H 
10.67 2HP Tip Elev .1059 .60 m 

Tip Elev.1054.10 m 
1.5 V,H 

20 .1 2 2HP Tip Elev .1060 .80 m 
Tip Elev.1045.50 m 

1 • 5 V,H 
30.48 2HP Tip Elev .1060 .40 m 

Tip Elev.1034.70 m 
15.20 T,PP Thermistor# 11 10x1.0m 

Tip#3821,Elev.1054.00 m 
15.50 pp Tip#333, Elev.1054.20 m 

9.80 pp Tip#390, Elev.1057 .30 m 

CROSS VAILEY DAM ( CVD) 

9.3 
9 .10 

5.20 
15.54 

14.93 

1.5 
34 .14 

1 • 5 
34 .14 

31 .09 

pp 
T,PP 

pp 
T,PP 

pp 

V,H 
2HP 

V,H 
T,PP 

2HP 

Tip# 3527, Elev. 1050 .1 m 
Thermistors, 10 x 1.0 m 
Tip#3475, Elev. 1043.0 m 
Tip#3576, Elev. 1047.2 m 
Thermistors 8 x 2 .. 0 m 
Tip#3822, Elev. 1049.6 m 
Tip#344, Elev. 1048.0 m 

Tip Elev. 1040.2 m 
Tip Elev. 1032.0 m 

Thermistors 8 x 2.0 m 
Tip #3526, Elev. 1032.3 m 
Tip Elev. 1040 .1 m 
Tip Elev. 1035.2 m 
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REMARKS 

Location approximate 

Thermal Liner, south 
Abutment 
Thermal liner r South 
Abutment 
Thermal liner, south 
Abutment 

Downstream South Abutment 
Upstream Toe Blanket 

Upstream Toe Blanket 
NVWID Dyke Location and 
ground elevation approx. 
Spillway LOcation and 
elevations approximate 

Thermistors from 15.0-31.0m 
depth 

Incremental Settlement V: Vertical Settlement H: Horizontal Settlement 
Pneumatic Piezorneter HP: Hydraulic Piezometer (Standpipe) 

(Cont'd) 



BOREHOLE LOCATION 
NORTH(m) EAST(m) 

CVDC8-0+460 
CVDC9-0+565 

2076 .6 
1984. 1 

CVDC10-0+568 1981.1 
CVDC11-0+645 1913.4 

CVDT1-0+210 2317.4 
CVDT2-0+450 2111.6 

CVDT3-0+570 
CVDT4-0+630 

CD1-0+020 

CD2-0+150 
CD3-0+300 
CD4-0+400 

2009. 1 
1953 .. 4 

701 .5 

693.5 
732.,7 
748.6 
747.2 

757.2 
748.3 

-48.2 
-97.4 

-97.4 
-133.5 

17 .6 
-102.3 

-154.5 
-164.0 

2,377 .4 

2,294.9 
2,143.6 
2,053.2 
2,057.0 

2,050.7 
2,054.5 

TABLE 3-5 (CONT'D) 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 
ELEVATION 

(m) 

1065.69 
1065.6 

1065.74 
1065.7 

1050.0 
1051.8 

1053.10 
1058.90 

1090.7 

1090.37 
1089.64 
1089.7 
1089.7 

1089.7 
1089. 73 

DEPTH 
OF 

BOREHOLE 
(m) 

ABBREV. 

* 

INSTRUMENTATION 

DETAILS 

CROSS VALLEY DAM (CVD) (CONT'D) 

1 • 5 
33.83 

1.5 
15.24 

10.06 
13.71 

13.71 
15.50 

12.2 

1 • 5 
1 • 5 

10.4 
11 .6 

9.8 
1 • 5 

V,H 
2HP 

V,H 
T,PP 

HP 
HP 

HP 
T 

Tip Elev. 1040.0 m 
Tip Elev. 1033.0 m 

Thermistors 8 x 2.0 m 
Tip#3820, Elev. 1050.8 m 
Tip Elev. 1040.2 m 
Tip Elev. 1038.5 m 

Tip Elev. 1040.1 m 
Thermistors 8 x 2.0 m 

CANAL DYKE (CD) 

2PP 

v 
v 

' s 
T,PP 

PP 
V,H 

Piez. # 368 (Elev. 1085. 5?) 

Piez. #384 Elev, 1080.0 m 

Settlement rings 1 O X 1 .o m 
Thermistor #12, 10 X 1.0 m 

Piez. # 365 Elev. 1078 .4 
Piez. #341 Elev. 1082.7 m 

Page 2 of 8 

REMARKS 

South Abutment 
Downstream Toe 
Downstream Toe 

Downstream South Abutment 
Location and elev. approx. 

Diversion Dam, see bore­
hole log for more detail. 

* SI: Slope Indicator 
T: Thermistor String 

S: Incremental Settlement 
PP: Pneumatic Piezometer 

V: Vertical Settlement H: Horizontal Settlement 
HP: Hydraulic Piezometer (Standpipe) 

(Cont'd) 



BOREHOLE 

CD5-0+510 

CD6-0+610 
CD7-0+ 710 

CDB-0+840 
CD9-0+960 

LOCATION 
NOR'l'H(m) EAST(m) 

785.4 
786 .1 
829 .1 
872.9 
879.6 
947.2 
989.7 
990.2 

CD10-0+990 1,006.6 

1,955.3 
1,954.1 
1 , 868. 8 
1,788.3 
1, 793.3 
1,670.5 
1,553.3 
1,552.2 
1,522.8 
1,523.9 1 '006. 2 

1 '008. 7 1,519.7 

CD11-1+110 1,065.2 
CD12-1+230 1,117.4 

1,427.1 
1,307.1 

CD13-1+350 

CD14-1+440 
CD15-1+530 

1,140.6 1,185.5 
1,139.5 1,187.5 

1 ,193 .. 8 
1 ,232.9 
1,232.0 

1,112.5 
1,031.0 
1,033.7 

1,233.7 1,028.7 

TABLE 3-5 (CONT'D) 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 

ELEVATION 
(m) 

1089.8 
1089.67 
1089.69 
1089.48 
1089.4 
1088.86 
1088.44 
1088.6 
1088.52 
1088.3 

1088.3 

1 088 .1 3 
1088.08 

1087.56 
1087 .1 

1087.39 
1087.17 
1087.0 

1087.0 

DEPTH 
OF 

BOREHOLE 
(m) 

ABBREV. 

* 

INSTRUMENTATION 

DETAILS 

CANAL DYKE (CD) (CONT'D) 

10. 1 
1 • 5 
1 • 5 
1.5 

10.7 
1 • 5 
1.5 
6.9 
1. 5 

12.2 

11 • 3 

1 • 5 
1.5 

1.5 
10.4 

1 • 5 
1 • 5 

11 • 0 

11 • 9 

T 

v 
v 
v 
PP 
v 
v 
PP 

V,H 
SI,S 

T,PP 

v 
v 

V,H 
2PP 

v 
V,H 

SI,S 

T,2PP 

Thermistor # 27 , 1 0 X 1 • 0 m 

Piez. #391 Elev. 1081.8 

Piez. #346 Elev. 1083.6 

Slope Indicator to 10.5 m 

settlement Rings 10 x 1.0 m 
Thermistor #23, 10 X 1.0 m 
Piez. #367 Elev. 1077.6 m 

Piez.#350 Elev.1081.0 
Piez.#381 F.lev.1077.0 

Slope Indicator to 9 .8 m 
Settlement rings 1 O x 1 .o m 
Thermistor #26 10 x 1 .O m 
Piez.#353 Elev. 1080.4 

Piez.#362 Elev. 1075.6 
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REMARKS 

Approxo Co-ordinates 

* SI: Slope Indicator 
T: Thermistor String 

S: Incremental Settlement 
PP: Pneumatic Piezometer 

V: Vertical Settlement H: Horizontal Settlement 
HP: Hydraulic Piezometer (Standpipe) 

(Cont'd) 



TABLE 3-5 (CONT'D) Page 4 of 8 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

DEPTH 
GROUND OF INSTRUMENTATION 

BOREHOLE LOCATION ELEVATION BOREHOLE ABBREV. DETAILS 
NORTH(m) 

CD16-1+160 1,257.4 
CD17-1+705 1,278.9 

1,278.6 
CD18-1+800 1,306.0 
CD19-1+900 1,356.8 

1,355.6 

1,357.8 

CD20-2+000 1,401.7 
1,403.0 

CD21-2+100 1,455.0 
1,454.0 

1,455.9 

81-125 1,442.5 

CD22-2+200 1,480,8 
CD23-2+260 1,509.0 
CD24-2+365 1 ,570.9 

1,572.1 
CD25-2+460 1 ,621 .o 

1,614.8 

*SI: Slope Indicator, 
T: Thermistor String 

EAST(m) (m) (m) * REMARKS 

CANAL DYKE (CD) (CONT'D) 

954 .1 1087.07 1 • 5 
861 .o 1086.88 1 • 5 
862.7 1086.9 9.6 
775 .4 1087 .10 1.5 
689 .8 1086.45 1 • 5 
691 .8 1086.3 11 • 3 

687.9 1086.3 11 .6 

603.9 1086.4 1 • 5 
601 • 9 1086.5 11 .o 

511 • 7 1086.04 1 • 5 
513.7 1085.9 13. 7 

509.5 1085.9 13.7 

515.0 1085.9 9.5 

421 .o 1085 .95 1.5 
365.7 1085.90 1.5 
283 .3 1085.89 1.5 
281 .8 1085.8 11 • 3 
205 .5 1085 .46 1.5 
204.2 1085.5 9.8 

S: Incremental Settlement 
PP: Pneumatic Piezometer 

v 
v 
T Thermistor # 28 10 x 1.0 m 
v 

V,H 
SI,S Slope Indicator to 10.4 m 

Settlement rings 10 x 1 ,.Q m 
•r, 2PP Thermistor 11 A11 1ox1.om 11 01a 11 type-no pro-

tective PVC sheath 
Piez.#365 FJ.ev, 1081.0 
Piez.#382 FJ.ev, 1077.3 

v 
T Thermistor j[ 20 1ox1.om 

V,H 
SI,S Slope Indicator to 10.5 m 

Settlement rings 10 x 1 .Om 
T,2PP Thermistor #12 @ 3.0,5.0, 'old type' -no pro-

8.0, 11.0 & 13.0 m tective PVC sheath 
Piez.#345 FJ.ev. 1079.8 
Piez.#366 FJ.ev. 1074.3 

T Thermistor #T2, 1 O x 1 .O m 'old type'-no pro-
tective PVC sheath 
(installed Aug .1 3) 
(Sta. 2+100) 

V,H 
v 

V,H 
T Thermistor #22 10x1.0m 
v 
T Thermistor #19 10 x 1 .o m 

V: vertical Settlement H: Horizontal Settlement 
HP: Hydraulic Piezometer( Standpipe) 

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

POST CONSTRUCION INSTRUMENTATION SCHEDULE 

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 73.7 1085 .42 1 .5 v 
1,674.7 71 • 7 1085.5 11 .6 T,2PP Thermistor #17 10 x 1.0 m 

Piez. # 349 Elev. 1080.5 
Piez. #356 Elev. 1074.3 

CD27-2+765 1,748.4 -66.6 1085.17 1 .5 v 
1,749.7 -68.4 1085 .1 11 • 3 s Settlement rings 1 O x 1 .o m 
1,747.2 -64.6 1085 .1 12.2 T Thermistor #18 10 x 1 .O m 

CD28-2+900 1,852.4 -160.9 1080.46 1.5 V,H 
1,856.4 -164.9 1080.3 12.2 SI,S Slope Indicator to 1 O .5 m 

Settlement rings 1 O x 1 .o m 

1 '848. 5 -157.5 1080.3 12.2 T,2PP Thermistor # 13 10 x 1 .O m 
Piez. # 348 Elev. 1074 .2 m 
Piez. #361 Elev. 1069.3 m 

81-96 1847 .5 -161 .o 1080.3 9.6 T Thermistor#T1 ,@ 1.0,2.0,3.0 Installed 3/ 4 Aug. 
3.5,3.9,4.5,4.9,5.6,6.5 & Co-ordinates approx. 
9.5 m (Sta. 2+900) 

CD29-3+000 1,915.3 -240 .5 1075.26 1.5 V,H 
1,916.5 -242. 7 1075.0 10.7 SI,S Slope indicator to 10.4 m 

Settlement rings 1 0 x 1 .o m 
1,913.9 -238 .o 1075.0 11 • 3 T,2PP Thermistor #16 10 x 1 .O m 

Piez. # 360 F.l_ev. 1069 .8 
Piez. #351 Elev .. 1064.0 

CD30-3+130 1 ,928 .9 -391 .9 1068.66 1 .5 v 
1,980.5 -357 .5 1068.6 10 .1 T Therm is tor # 15 10 x 1 .O m 

CD31-3+360 2,110.2 -398 .1 1060.28 1 • 5 V,H 
CD32-3+550 2,311.2 -505.7 1056.72 1 • 5 V,H 

* SI: Slope Indicator S: Incremental Settlement V: vertical Settlement H: Horizontal Settlement 
T: Thermistor Strina PP: pneumatic Plezometer HP: Hydraulic Piezometer (Standpipe) 

(Cont'd) 



BOREHOLE LOCATION 
NORTH(m) EAST(ffiJ 

BS1-0+150 562.5 2,207.9 
BS2-0+400 707e9 2,043.6 

712.4 2,029.4 

710.4 2,037.3 

BS3-0+610 771 .1 1,841.7 
BS4-0+710 825.5 1,757 .. 1 

BSS-0+960 951 .8 1,536.8 
950.9 1,538.5 

953.2 1,534.6 

BS6-1+110 1,035.1 1 '408. 8 
BS7-1+200 1,019.1 1,305.6 
BSS-1+300 1,063.8 1,214.2 
BS9-1+530 1,199.5 1,022.0 

1,199.0 1 ,023 .6 

1,200.0 1,018.4 

BS10-1+900 1,309 .3 659.9 
1,308.0 662.3 

1,310.5 657.3 

BS11-2+100 1,411.6 482.4 

1,410.6 484 .3 

1,413.2 480 .1 

* SI: Slope Indicator S: 
T: Thermlstor String PP: 

TABLE 3-5 (CONT'D) 

POST CONSTRUCION INSTRUMENTATION SCHEDULE 

GROUND 
ELEVATION 

(m) 

1095.64 
1093.83 
1094.0 

1094.0 

11 04 .25 
1096.7 

1092.48 
1092.5 

1092.5 

1088.92 
1098.81 
1096.59 
1088.31 
1088.3 

1088.3 

1098.22 
1098.2 

1098.2 

(1094.985) 

(1093.8) 

DEPTH 
OF 

BOREHOLE 
(m) 

ABBREV. 

* 

INSTRUMENTATION 
DETAILS 

CANAL BACKSLOPE (BS) 

1.5 v 
1 • 5 V,H 
9. 1 SI, S Slope Indicator to 7. 5 m 

Settlement Rings at 2 & 5 m 
9.6 T,PP Thermistor # 1 10 x 1 .O m 

Piez.#354 F.J.ev. 1085.8 m 
1 .5 v 

11 .6 T,PP Thermistor #2 10 x 1 .O m 
Piez. #358 Elev. 1085.7 

1 • 5 V,H 
12.2 SI,S Slope Indicator to 10.5 m 

Settlement Rings at 2 & 5 m 
9.6 T,PP Thermistor #3 10 x 1 .O m 

Piez .# 369 Elev. 1085.,3 m 
1 .5 v 
1 • 5 v 
1.5 v 
1.5 V,H 

10.8 SI,S Slope Indicator to 1 O .5 m 
Settlement Rings at 2 & 5 m 

11 • 3 T,PP 'I'hermistor #4 10 x 1 .o m 
Piez .#355 Elev. 1077.3 

1 • 5 
' 

V,H 
10.7 \SI, S Slope Indicator to 1 0 .5 m 

Settlement ring at 2 & 4&5 m 
11 • 3 T,PP Therm is tor # 5 10 x 1 .o m 

Piez. # 359 Elev. 1087.2 
1 • 5 V,H 

11.6 SI, S Slope Indicator to 9.8 m 

Page 6 of 8 

REMARKS 

Co-ordinates ApproxD 

Elevation needs 
checking 
Elevation needs 

Settlement rings at 1 & 4 .5 m checking 
(1093.5) 11 • 6 T,PP Thermistor #6 10 x 1 .O m Elevation needs 

Piez. #347 Elev. 1082.5 m checking 

Incremental Settlement V: Vertical Settlement H: Horizontal Settlement 
Pneumatic Piezometer HP: Hydraulic Piezometer( Standpipe) 

(Cont'd) 



BOREHOLE LOCATION 
NORTH(m) EAST(m) 

BS12-2+260 1,462.6 344. 7 
1,463.6 343 .1 

BS13-2+460 1,572.1 179 .1 
BS14-2+560 1,621 .6 95.2 
BS15-2+760 1,71.4.0 -93.3 

1,713.1 -92.5 
BS16-2+900 1,816.9 -200.8 

1,815.1 -198.2 
1,819.0 -202 .4 

BS17-2+900 1,796.0 -214. 3 
1;796 .. 4 -216.4 

BS17-2+900 1795.2 -212.3 
BS18-3+000 1879 • 3 -284 .3 

1 880. 7 -286.3 

1,877.9 -282.5 

1 ,881 .9 -288.4 
79-23 1,910.41 -387. 7 

BS19-3+130 1,928.9 -391 .9 
BS20-3+300 2,050.8 -444.3 
BS21-3+550 2,286.6 -539.3 

* SI: Slope Indicator S: 
T: Thermistor String PP: 

TABLE 3-5 (CONT'D) 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

DEPTH 
GROUND OF 

ELEVATION BOREHOLE ABBREV. 
(m) (m) * 

CANAL BACKSLOPE (BS) 

1094.29 1 .5 v 
1094.6 10.7 T 

1085.47 1 • 5 v 
1091 .34 1 .5 v 
1090.5 10.7 T 

1090 .24 1.5 v 
1087.69 1 • 5 V,H 
1087 .8 15.9 SI 
1087 .1 14.3 T,PP 

1092.36 1 .5 V,H 
1092.4 10.5 SI,S 

1092.4 9.6 T 
1082.81 1 • 5 V,H 
1083.2 11 • 3 SI,S 

1083.2 11 • 6 I T,PP 

1083.0 11 • 9 HP 
1083.17 12.3 PP 

1081.45 1 • 5 v 
1065.32 1 .5 V,H 
1057 .61 1 • 5 V,H 

INSTRUMENTATION 
DETAILS 

(CONT'D) 

'Ihermistor #10 10 x 1 .O m 

'Ihermistor #9 10 x 1.0 m 

Slope Indicator to 14.5 m 
Thermistor #7 10 x 1.0 m 
1~ip # 35 7, Elev. 1072. 9 m 

Slope Indicator to 10.5 m 
Settlement rings at 2 and 5 mo 

Thermistor #14 10 x 1 .o m 

Slope Indicator to 1 .4 m 
Settlement rings at 2, 3 .. 5, 5 
and 6.5 m 
Thermistor #8 10 x 1 .o rn 
Tip #352, Elev. 1072.2 m 
Tip Elev. 107 4. 9· 
Tip Elev. 1071.17 m 
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REMARKS 

(Lower) 
( I.ower) 
(Lower) 

(Upper) 
(Upper) 

(Upper) 

Location and elevations 
approximate (Sta.3+120) 

Incremental Settlement V: vertical Settlement H: Horizontal Settlement 
Pneumatic Piezometer HP: Hydraulic Piezometer (Standpipe) 

(Cont'd) 



BOREHOLE LOCATION 
NOR1'11( m) EAST(m) 

SP1-0+990 1 '045. 5 1,504.5 
SP2-1+530 1,274.1 1,055.7 

1,269.6 1,054.6 

1,271 .9 1,055.1 
SP3-1+900 1,394.4 704.5 

1,396.8 700 .1 

1,395.6 702 .1 
SP4-2+040 1,456.0 591 .6 
SPS-2+950 1 ,899 .6 -177.5 

1,898.2 -183 .1 
1,898.8 -180.2 

* SI: Slope Indicator 
T: Thermistor String 

TABLE 3-5 (CONT'DL Page 8 of 8 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

DEPTH 

GROUND OF INSTRUMENTATION 
ELEVATION BOREHOLE ABBREV. DETAILS 

(m) (m) * REMARKS 

CANAL SPOIL PILES SP) 

1088.59 1 • 5 V,H 
109 3 .1 11 .58 T Thermistors 10 x 1 .om 
1093.1 10.67 SI,S Slope Indicator to 1 0. 7 m 

Settlement rings@ 1,3,5,7, 
8 and 1 O m 

1092. 9 1.5 V, II 
1083.5 11 .58 T Thermistors 10 x 1 .. 0 m 
1083.5 10.97 SI,S Slope Indicator to 10.2 m 

Settlement rings@ 1,3,4,5 
6,7 and 9 m 

1083.05 1 • 5 V, II 
1083.77 1 • 5 V, II 

1079.2 10.97 SI,S Slope indicator to 10.3 m 
Settlement rings@ 1, 3 .. s, 5 
7, 8 and 10 m 

1079.2 10.97 T Thermistors 10 x 1 .o m 
1079.22 1 • 5 V, II 

S: Incremental Settlement 

PP: Pneumatic Piezometer 
V: Vertical Settlement II: Horizontal Settlement 

HP: Hydraulic Piezometer (Standpipe) 



Item 

1 (a) 

1 (b) 

2(a) 

2(b) 

2 ( c) 

2(d) 

3(a) 

3( c) 

3 ( d) 

3(e) (i) 

3(e)(ii) 

3(f) 

3( g) 

3(h) 

3( i) 

3( j ) 
3 ( k) 

3(1) (i) 

3(1) (ii) 

4(a) 

4(b) 
4(c) (i) 

4(c) (ii) 

TABLE 3-6 

TENDER AND FINAL PROJECT QUANTITIES 

Description 

Mobilization 
Demo bi liza ti on 
Slashing in Tailings 

Impoundment Area 
Clearing and Grubbing 
Burning of Clearing and 
Grubbing Debris 

Stripping and Removal of 
Waste Materials 

Clearing of Canal Area 

Canal Dyke Foundation and 
. Excavation Area 
Common EXCavation 
Upstream Blanket -
Cross Valley Darn 

Canal Rock Excavation 
Controlled Blasting 
Thermal Liner and Canal 

Dyke Class I Zones 
Seepage Control Liner 
Class II 

Filter Gravel Class I 
Rock Riprap and Filter Rock 
Class IV 

Canal Dyke Fill Class III 
Canal Outfall Erosion 
Control Class V 

Filter Rock and Erosion Control 
Rock Stockpile - Class IV 

Filter Rock and Erosion Control 
Rock Stockpile - Class v 

* 

Tender 
Qlanti ty 

400,000.00 
80,000.00 

30 
54 

26.5 

144,000 
52 

222,000 
521,000 

63,000 
44,300 

5,000 

249,000 

33,000 
24,000 

43,500 
98,000 

34,000 

1'000 

2,000 

Dam Foundation Subexcavation (142,000) 
Excavation, Hauling, Placement 
and Compaction of Class VI 
Material for CVD Construction 

Excavation, Hauling, Placement 
and Compaction of Class VI 
Material for ID Construction 

86,000 

56,000 

Page 1 of 6 

Final 
Qlanti ty 

400,000.00 
80,000.00 

31 • 90 
60.58 

32 .16 

224,485 
42.13 

221,718 
464,928 

81 '728 
54,390 

201 

126,092 

55,289 
23,562 

_45,020 
1 '000 

39,244 

1'000 

2,000 

166,166* 

84,396 

40,067 

Unit 

L.S. 
L.S. 

Ha 
Ha 

Ha 

m3 

Ha 

* Included on original Tender Document as a provisional item~ 
Cont?d 



Item No. 

4(d) (i) 

4(d) (ii) 

4(e) (i) 

4(e) (ii) 

4(f) (i) 

4( f) (ii) 

4(g) (i) 

4(g)(ii) 

4(h) (i) 

4(h) (ii) 

4(i) (i) 

4(i)(ii) 

4(j) (i) 

4(j)(ii) 

TABLE 3-6 (CONT'D) 

TENDER AND FINAL PROJECT QUANTITIES 

Description 

Excavation, Hauling, Placement 
and Compaction of Class VII 
Material for CVD Construction 

Excavation, Hauling, Placement 
and Compaction of Class VII 
Material for ID Construction 

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 X 
Material for CVD Construction 

Excavation, Hauling, Placement 
and Compaction of Class X 
Material for ID Construction 

Class 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 
Emergency Spillways and 
Decant Channels - CVD 

Class IV Filter Rock for 
Emergency Spillways and 
Decant Channels - ID 

Class V Erosion Control Rock 
for Emergency Spillways and 
Decant Channels - CVD 

Class V Erosion Control Rock 
for Emergency Spillways and 
Decant Channels - ID 

Tender 
QUanti ty 

75,000 

34 '000 

97,000 

207,000 

40,000 

11 '000 

80,000 

30,000 

10,000 

2,200 

1'800 

1 '000 

4,600 

2,800 
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Final 
QUantity 

95,286 

39 '1 71 

93,297 

210,578 

39 ,976 

10,377 

79,031 

37 '7 42 

14,878 

3,491 

2,651 

1'548 

3,627 

1'986 

unit 

Cont'd 



Page 3 of 6 
TABLE 3-6 (CONT'D) 

TENDER AND FINAL PROJECT QUANTITIES 

Tender Final 
Item No. Description Q.lanti ty QUanti ty Unit 

4(k) Excavation, Hauling, Placement 
and Compaction of Class I 
Material for Diversion Dam 
Construction 12,000 11 '064 m3 

4( 1) Excavation, Hauling, Placement 
and Compaction of Class II 
Material for Di version Dam 
Cons true ti on 6,000 5 j 5 71 rn3 

5( a) Clearing, Grubbing and Stripping 
of Spoil Retainer Dyke Found-
ation Area 12' 000 $ 

5 (b) Excavation, Hauling, Placement 
and Compaction of Fill for 
Spoil Retainer Dyke 13,000 m3 

6(a) Excavation of North Valley Wall 
Interceptor Ditch 60,000 47,580 m3 

6(b) Class I Thermal Lining of 
Channel at North Abutment of 
the Cross valley Dam 20,000 5,175 m3 

6(c) Dyke Fills for North Valley 
Wall Interceptor 2,000 16,369 m3 

7(a) Fill Replacement for 
Access Road 60,000 60,962 m3 

7 ( b) Access Road culvert 
Ins talla ti on 80 92 m 

Drain Ditch Excavation 53,986 m3 

Work Order 

@ #1 Clear Lines for Surveyors NIL 2,406.33 
Work Order Remove Knoll at Sedimentation 

#2 Pond NIL 2,095.80 
Work Order Sedimentation Pond Access Road, 

#3 Supply, Haul and place riprap NIL 4,629.80 
Work Order Clean out Swamp Material from 

#4 CVD Upstream Blanket Area NIL 3,628.60 
Work Order 

#5 Borrow Pit "C" Stripping NIL 687.05 
Work Order 

#6 Borrow Pit 11cu Extra Stripping NIL 12,525.38 

Cont'd 



Item No,. 

Work Order 
#7 

Work Order 
#8 

Work Order 
#9 

TABLE 3-6 (CONT'D) 

TENDER AND FINAL PROJECT QUANTITIES 

Tender 
Description QUanti ty 

Removal of Uncompacted Class 
III Dyke NIL 

Make Access Road for Drill NIL 
Access Ripping and Dozing for 

Samples NIL 

Creek Interception at Sta. 0+710 NIL 

Remove Ice from Abandoned Rose Creek NIL 
Excavation of Canal Extension at 
Outfall of Rose Creek NIL 

Cornish Creek Interception at out-
fall of Rose Creek NIL 

Place Additional Filter Rock on Down-

Page 4 of 6 

Final 
QUanti ty Unit 

440. 77 $ 

381 .12 

579. 88 

9,046.20 

9,206.47 

10,819.32 

2,452.88 

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 

hill Slope of Canal, 2+820 to 3+000 Unnecessary 
Mobilization/Demobilization of Fourth 

Vibratory Compactor NIL 
Correction of Stripping at 

Sta. 2+160 NIL 
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 

NIL 

NIL 

NIL 

NIL 

NIL 
Work Order Silt Excavation Borrow Pit 11 A 11 

#22 Seepage Liner Placement NIL 
Work Order 

#23 
Work Order 

#24 
Work Order 

#25 
Work Order 

#26 
Work Order 

#27 
Work Order 

#28 

Diversion Dam Foundation Preparation NIL 
Maintenance of Haul Roads and 

Placement of Fish Gravel NIL 

Remedial Stripping Sta. 2+700 NIL 
Diversion of Creek into Canal and 

Diversion Dam Construction NIL 

Rock Removal in NVWID NIL 

Drainage Blanket 1+290 to 1+350 NIL 

4,320.00 

8,965.28 

405.93 

34,697.27* 

6,053.68 

1,458.67 

24,ooo.oo 

8,305.65 

22,492.14* 

34.245.54 

1,359.48 

13,716.81 

15,938.13 

730.47 

* Included on original Tender Document as a provisional item~ 
Cont 1 d 



TABLE 3-6 (CONT'D) 

TENDER AND FINAL PROJECT QUANTITIES 

Item No. Description 

Work Order 
#29 Borrow Area Investigation 

Work Order 
#30 

Work Order 
#31 

Work Order 
#32 

Work Order 
#33 

Work Order 
#34 

Work Order 
#35 

Work Order 

Installation of Instrumentation 
Reduce Weir No. 60 
Install Weir No. 61 

Cross Valley Dam Core 
Trench Excavation 

Cross_ Valley Dam Base Preparation 
Cross Valley Dam Upstream Blanket 

Reworking 

Bypass Ditch Excavation 

#36 Borrow Pit "H" Stripping 
Work Order 

#37 
Work Order 

#38 
Work Order 

#39 
Work Order 

#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 Pit 11 I 11 Stripping 

Test Pi ts on Access Road 

Removal of Till Mounds in Canal 
Pumping of Rose Creek Drainage 

Ditch 
Drain Rock Intermediate Dam 

South Abutment 
Cross Valley Dam Spillway 

Preparation 
Intermediate Dam Removal of Coarse 
Material Upstream Face 

Instrumentation Repair 

Borrow Pit 11G11 Stripping 

Access Road Stripping 

Borrow Pit npn Remedial Stripping 
Capping Canal Dyke with 

Sand and Gravel 
CVD Upstream Blanket Silty Sand 

Cap 

Tender 
i;:uanti ty 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 
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Final 
QUanti ty 

759.41 

8,168.65 

1,584.54 

18,177.21* 

7,028.26* 

155,480.40* 

34,242.00 

44,177.25 

43,276.50 

2,341.67 

2,140.85 

199,050.66 

46,829.01 

10,972.71 

7,201.79 

1.15.38 

3,473.03 

8,330.02 

4,096.74 

23,455.43 

4,072.71 

Unit 

$ 

* Included on original Tender Document as a provisional item~ 

Cont'd 



TABLE 3-6 (CONT'D) 

TENDER AND FINAL PROJECT QUANTITIES 

Item No .. 

Work Order 
#50 

Work Order 
#51 

Work Order 
#52 

Work Order 
#53 

Work Order 
#54 

Work Order 
#55 

Work Order 
#56 

Change Order 

Description 

CVD Downstream Toe Access Road 
NVWID Base Preparation Through 

Borrow Pit 11 F" 
Placement of Riprap Upstream 

Face CVD 

Thermal Blanket Intermediate Dam 
NVWID Riprapping at North Abutment 
of Cross Valley Darn 

Stripping in Borrow Pit 11 M11 for 
NVWID 

Raising of Intermediate Dam Berm 
to 1068.8 

#1 Class I Canal Dyke 
Change Order 

#2 

Change Order 

Placement of Seepage Liner in 
Rock Cutoff Trench 

#3 Rock Cutoff Trench 

Tender 
QUanti ty 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

Nil 

NIL 

NIL 

Page 6 of 6 

Final 
guanti ty 

7,508.61 

9,202.58 

78' 351 • 84 

9,568.20 

2,267.26 

11,386.21 

659,648.00 

9,602.19 

unit 



G. Bethel, Environmental Protection Serv .. 
W.J. Burwash, Golder Associates 
J" Io Clark, Golder Associates 
R .. Cooper, Yukon Territory Water Board, 

Technical Review Committee 
H,.Ge Gilchrist, Golder Associates 

W.E. Hodge, Golder Associates 
B,. McAlpine, Yukon Territory Water Board, 

Technical Review Committee 

R.. McCandless r Environmental Protection Serv. 
J.M. Nickel Q Water Resources 

T. Polyck, Yukon Territory Water Board 
s. Roxborough; Department of Fisheries 

Dr. Russell (UBC) Consultant to Yukon 
Territory Water Beard 

M. Stepanek .. Yukon Territory Water Board, 
Technical Review Committee 

V.M. Veldman, Hydrocon Engineering Ltd$ 
K, Weagle I! Ken Weagle Environmental 

Consultants 
D. Wiley, Golder Associates 
S .. Wi thersll Water Resources 

Group of 7 Engineers from the Yukon 
Pipeline Group 

'1 

I 

I 
I 
I 
I 

1980 
Nov. 

28 

28 

I 

I 

I 

I 

TABLE 3-7 

SITE VISITORS 

Jan. Feb. Mar. 

6 

30 

I 
9 
12,24 
to 26 

23,30 6, 
25 

I 23, 

I 
24 

8 

30 24 

i I 24 

I 
10 

23, 
24 

I 

198"1 
Apr. - May - June July . Aug. Sept. Oct. 

13' 14 
25,26 

28 
to? I 8, 

I 
3 I 21 f 18, 

I 
20 25 to 

I 
13' 14 

9 22 19 27 

3 
7, 16, 3,4,8,, 17 23 1 ' 1 3 

22, 9 I 1 0 t 

23' 28 11 '28 
28 

I 
I I I 

1 , 4, 8 26 
to 11 

I I 1 I 
28 

I 
4 I I 

7,8 I I 16,17 I I I 
4 to 

I I 13 to 

I I I 12' 14 15 25, 28 

118 I I I I 
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\) \ l?-C , 
4.0 CONSTRUCTION DETAILS AND DISCUSSION Ctn·'> <;,T'lf'<vll:i\6-iJ 

'\) CT A-\ l s;. 
4.1 Canal 

The normal sequence of canal construction was generaLLY as IoLiows: 

( i:) . staki~~),r flagging of clearing lirni ts, 
'-...... __ '"_~.--- -· .. 

(ii) clearing and grubbin~/ using doze rs, 

(iii) staking of the dyke toe location assuming o.s rn of 
. I 

stripping, 

(iv) Stripping of the excavation and dyke foundation areas 

using dozers (scrapers were also sometimes used over -fla 

. terrai~), 

(v) survey of the stripped surface and staking of the canal 

dyke location, 

(vi) initial common excavation to le:vel 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. staked els a rock cut, 

(x) the thermal liner was installed on the backslope, 

(xi) the Class I canal dyke was initiated, 

(xii) the rock was drilled and blasted using relatively wide 

patterns, 

(xiii) the shot rock was mucked and possibly stockpiled for use 

as rip rap, 

(xiv) the rock trench was constructed using preshear· techniques 

and closely spaced boreholes, 

{xv) the rock trench was mucked and cleaned, 

(xvi) seepage control liner was placed in the rock trench and on 

the dyke side of the canal, 

(xvii) the dyke and seepage control liner were completed to a 

minimum elevation corresponding to a 10 year floodu 

Golder Associates 



February, 1982 4-2 802-2038 

(xviii) Class I filter gravel was placed over the canal bottom and 

over all exposed seepage control liner in the walls of the 

canal 

(xix) Class IV riprap was placed over the filter gravel, 

(xx) in the outfall, Class V riprap was placed over the Class 

IV riprap and weirs were formed, 

(xxi) fish gravel ~as 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 Creek 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+800. Once established in this area the work advanced eastward 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 operations by cold weather in December. Further-

more, the occurrence of irregular bedrock between Sta. 2+600 and 2+200 

precluded uninterrupted scraper operations in this area {see F'igure 

III-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. 

1 +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 between Sta. o+ooo and 0+450 (see 

Figure 4-1). 

The final segment of the canal, located between Sta. 1+200 and 1+500, 

was started in March. 'I'his 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 April 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, the 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 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 year elevation required for diversion$ Furthermorev the 

filling of the Diversion Dam area and the canal dyke opposite the quarry 

(Sta. 2+700) had barely been started. 

On May 11, Rose creek was diverted into the new Diversion C'.anal with all 

aspects of the canal being complete as a minimum to the 1 0 year flood 

elevation$ Following diversionf work continued to focus on completion 

of the canal dyke to final grade except that no Class IV rip rap and 

filter gravel was placed until September. Consequently no work was 

conducted on the canal between the end of May and September. 
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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. 0+000 on t.11.e baseline corresponded to Sta .. 0+100 on the 

reference line) to avoid possible confusion. 

A summary of corresponding chainages on the reference line and the 

baseline is provided on Table 4-1. 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 rn intervals on the reference 

line (except between Sta. 1+200 and 1+500 where the reference line 

stations correspond to 30 m intervals along canal centreline) and these 

were the reference points for cross-sections of the canal for original 

ground stripped surface, common excavation (including progress surveys), 

rock excavation, thermal liner, final as built and numerous fill 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 surfaces 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 Trenchf 

Di version Dam),,, 
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Final surveys 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~ Nearly all surveys were conducted using electronic distance 

measuring equipnent. 

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 

foura 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 equipment operations 

(particulary night shift). 

The first step in layout was to flag the limits of clearing. The 

upslope limit was located approximately from original ground 

cross-sections. The downslope limit was located at the intended toe 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 o.s m was assumed for this purpose). The 

type of staking at a given station was determined by the Engineer based 

on knowledge of preconstruction- subsurface conditions and on the type of 

cross-section to be built~ In general it was assumed that a 2 horizon­

tal to 1 vertical thermally lined slope would be required and this was 

the basis of initial staking irrespective 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 the placement 

of a filter gravel between the liner and Class IV riprap. 

The excavation was staked as follows: 

0+000 to 0+900 Seepage Control Liner 

0+930 to 0+990 Thermal Liner 

1+020 to 1+110 Seepage Control Liner 

1+140 to 1+150 Thermal Left Bank/Seepage Right Bank 

1+500 to 2+010 Thermal Liner 

2+040 to 2+100 Seepage Control Liner 

2+130 to 2+280 Thermal Liner 

2+310 to 2+520 Seepage Control Liner 

2+550 to 2+820 Thermal Liner 

2+825 to 3+420 Outfall Drop Weirs 

3+420 to 3+660 Thermal Liner (no pilot channel) 

3+660 to 3+830 Outfall Drop Weirs 

Beyond 3+830 Hydraulic Section (no pilot channel) 

Following the initial stripping, the cut to fill stake was located at 

the boundary between the dyke foundation area and the canal excavation. 

The establishment of this stake was important with respect to control of 

common excavation® 

The Engineer insisted that the Contractor properly control his 

excavation slopes because the fills 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 expended to excavate a cooled 

permafrost face which had been exposed over a 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 fashione Scraper-width 

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 III-22, Appendix III). 

Rock trench layout was provided by the Engineer in the field because it 

was necessary to react to actual field conditions with respect to rock 

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 techniques (see Figure III-3 in 

Appendix III). Scrapers were also used to haul stripping waste from the 

canal area between Sta. 1+200 and 1+500 because the area normally used 

for the waste deposition was required as a source of seepage control 

liner material .. 

,( 
Most of the stripped material was quite 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 layers buried at depths well 

below what would practically be considered as stripping. These organic 

layers were_ not removed; the purpose of the stripping was to remove the 

near surface ice rich materials and the dominantly organic mantle over 

the mineral soil~ 
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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. 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 construction 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 minimizedo 

A common concern attendent 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) 

expected to have a very low density. 

This waste material would be 

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 acheivea .. 
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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 of ten 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 deposits 

of silty gravel, sand, organics, organic silts and even volcanic· ash 

were discovered .. 

Seepage into the canal was observed at the following locations: 

0+360 

o+690 

2+010 

2+670 

2+900 

3+760 

(associated with Goodall creek) 

(Quarry) 

(seepage into base of excavation) 

These seepages proved to be problematic to winter construction because 

the resulting glaciation had to be removed .Prior to placement of any 

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

The canal also intersected two main south valley wall creeks (Goodall 

Creek Sta" 0+711 f Cornish Creek Sta .. 3+200) which appear to flo\v year 

rounde The Contractor chose initially to leave these creeks flowing 

within their channels or modified versions thereof and to excavate fully 

on both sides of each creek. This procedure, al though possibly the only 

practical approach, resulted in the icing of the canal excavation at 
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both locations. At Goodall Creek, the rock excavation drilling and 

blasting in the backslope resulted in the rerouting 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 

down for Christn1as 1980. Unfortunately ~~is diversion channel also iced 

up, forcing the creek back into its original channel with the result 

that the almost complete canal excavation was flooded between the Creek 

and Sta, 3+420 approximately {see Figure III-6, Appendix III), 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 

downstream of Sta, 3+420. 

Over-excavation during common excavation was a difficult problem to 

assess and to protect against, particularly during winter work.. In 

Summer work over-excavation and loose 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 occurred 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-excavated and backfilled with suitable granular fill, 

4,1,6 Rock Excavation 

Where bedrock was encountered 1 common excavation with scrapers stopped 

naturally at the high points of the rock surface, This meant that a 

considerable 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 became chilled to the 

extent that it was almost impossible to rip with a D9 dozer. As a 

result some rock could not be properly cleaned and drilling and blasting 

had to be performed to remove these "till knobs" (see Figure III-9 in 

Appendix III). 

Bedrock was encountered in the following canal intervals as measured 

along t..1-ie reference line: 

Reference Line Stations Rock Volume Removed ( m3) 

0+045 to 0+110 :: <( 210 

0+130 to 0+140 /U 62 

0+160 to 0+240 8 (J 3673 

0+270 to 0+320 'ii> 1810 

0+450 to 0+900 
i; 19069 

1 +040 to 1+115 
7<i' 

(Hourly) 

1+610 to 1+790 160 4772 

2+170 to 2+360 I</ u 2887 

2+400 to 2+580 /8D 9370 
<·-~-

12 0 

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 quality so it 

was decided to conduct the excavation initially between Sta. 0+450 and 

0+900 assuming that a full seepage control liner installation would be 

required.. The procedure which was initially followed there fore was to 

excavate a routine rock cut down to the hydraulic section {top of the 

dyke) at a o.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 canal,, The cut was 

taken out in two benches 11 the first being to the top of the hydraulic 

section and the second being to the base of the seepage control liner 

subexcavation,, 
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This procedure was followed between Sta. 0+480 and 0+750 for the first 

bench excavation and between Sta. 0+480 and 0+690 for the full two bench 

excavation (see Figure III-11, Appendix III). From inspection of the 

exposed rock faces it appeared that the intact rock had a relatively low 

permeability (less than 10-4 cm/sec.) and that the rock dipped 

south-westerly into the backslope. These observations 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 

adequate 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 

dyke side of the canal, 

(ii) drill and blast to the neat excavation lines, 

(iii) Muck out shot 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 closely spaced 

production holes and preshear techniques as required by 

the Engineer; 

(vi) muck out Rock Trench, 

(vii) clean all loose and disturbed rock from the periphery of 

the Rock Trench. 

step (ii) of the above procedure was performed by Yukon Drilling and 

Blasting, the rock excavation sub-contractor0 Drillholes, generally of 

7.6 cm (3 in.) diameter were used in patterns varying between 2.4 m by 

3.0 rn (burden by spacing) and 3.0 X 3.6 m depending on depth of cut. At 
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the face of the cut the final line holes were drilled at one half the 

pattern spacing. The drillholes were loaded with Anfo supplemented with 

a 5 cm (2 in.) diameter forcite booster at the bottom of the drillhole. 

Powder factors were approximately o.48 kg/m 3 (0.8 lb/yd 3). 

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 

wall control required for t.'1-ie seepage liner cutoff key {Rock Trench) ., 

Unfortunately the procedure could not be modified practically consid­

ering the equipment which was available on site. As a consequence sepa­

rate equiproent 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 loader 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 drillholes. The preshear holes were spaced at 0.6 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 required 1 m depth of drilling was adjusted by the site 

Engineer with respect to rock quality~ A 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. 

Subsequent cleanup was conducted with a small rubber tired backhoe 

working in coordination with a hand labour crew equipped with a 600 cfm 

nozzled air hose and hand shovels (See Appendix III, Figure III-16 and 

III-17). 
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Two area of rock excavation required special attention= In the vicin-ity 

of Sta.. 0+810 some ice was noted in rock ca vi ties in the base of the 

Rock Trench (see Figure III-15 in Appendix III); this area was further 

subexcavated by about 1 m to seek out better bedrock conditions to 

reduce the amount of seepage which might occur. The other area was 

located between Sta. 2+460 and 2+490. The rock in 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 al so Figure 

4-1 9) • 

At locations where bedrock disappeared from the excavtion the Rock 

Trench was generally shifted along the periphery of the rock in to the 

backslope (see Figure III-18, Append ix II I) • 
~' 

(Jj 
/,/J 

In the vicinity of Goodall Cr e~k it was dee ided that the rock in the 
/ 

I 
backslope should be fractured/to induce flow of the creek underground in 

' the backslope (see Appendix K, Figure III-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 4-120 

4.1.7 Thermal Liner 

Thermal liner was installed on the backslope of the canal to the base of 

the excavation where no rock was encount~red and otherwise to the 

bedrock. surface.. The material was Class I sand and gravel from Borrow 

Areas "D11 and 11 A11
.. Test results for this material are shown on Table 

4-3. 

The 3 .. 8 rn wide thermal liner (minimum practical placement width) was 

placed using scraperse It was nominally compacted (4 passes of a 

Dynapac CA25D vibratory roller per 0.3 m thick lift) 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 placemente 

As discussed previously there were some areas where the rock surface was 

not adequately cleaned before drilling and blasting because the over­

lying frozen till material could not be ripped. The work schedule was 

such that, in some areas, the thermal liner was placed over unconsol­

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 III, Figures III-7 and III-8). 

Investigations of the till in the 2+160 to 2+500 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 areas which had been drilled and blasted as rock 

(referred to as nTill Mounds"} were trimmed back to a 2 horizontal to 1 

vertical slope such that a 0.3 m thick filter layer and o.5 m thick 

Class IV layer could be placed over the exposed till to provide the 

design hydraulic sectione 

A full thermal liner was not installed between Sta. 1 +140 and 1 +320 

because very little permafrost was present in this area~ Instead of Oe3 

m thick layer of filler gravel was placed (see Figure 4-15). 

4.1.s Class I Dyke 

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

concepte The details of these section modifications are discussed in 
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Appendix V, Change Order No. 1. In essence this meant that the Class 

III dyke shown in the Tender Doc um en ts was replaced by Cl ass I dyke. 

The advantage of this change was that construction of the dyke could 

proceed under winter conditions. 

A procedural specification was adopted for winter construction of the 

Class I portion of the dyke section. The Contractor was required to 

compact the fill 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 dyke be placed at 

temperatures warmer than -10°C. 

Placement of Class I dyke sand and gravel fill began in Januar~, 1981 

and was not finally completed until October, 1981. Materials wer'e taken 

from Borrow Areas "A" and "D" between January and May and from Borrow 

Areas "A11 and 11 K11 in October. Typical gradations are summarized on 

Table 4-3. 

Class I dyke was placed directly over the stripped dyke found a ti on area 

although it was impracticable to prepare the foundation to the extent 

normal for summer construction.. The presence of minor amounts of ice 

and snow or conunon excavation debris must be 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 to be a significant problem particularly 

because of the good quality of the Class I fill material. Nevertheless 

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 

maximum standard Proctor density on the basis of some 615 testss 

Considerable variability in the results was observed" 1:ehe approach 
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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 fill with 

reference to density test data. 

4.1.9 Seepage Control Liner 

The Tender Documents (see Appendix IX, section 3.11 of Detailed 

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 dyke (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 variability of the natural soils in which 

the canal was cut, the absence of 50 year flood con tainrnen t 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 fill was permitted. This meant that seepage 

control liner could only be placed after late March and initially only 

on the day shift. 

Borrow Areas 11 H" and 11 I 11 (for location see Figure 2-2) were delineated 

by test drilling conducted during February, 1981. These borrow areas 

together with the canal excavation between Sta. 1 +200 and 1 +500 (which 

had deliberately been saved) were intended to provide sufficient ma­

terial to complete the seepage liner to at least the 1 O year flood el­

evation .. Borrow Area 11 H 11 on the upslope side of the canal was to be ex­

cavated to about the top of the hydraulic section~ Borrow Area 11 I 11 was 

situated on the downslope side of the canal and it was started from the 

north side of the area to ensure that the canal dyke was not undercut~ 
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Typical gradations and other information obtained for samples from 

Borrow Areas 11 H11 and 11 1 11 are given on Table 4-4 .. Borrow Area 11 H" 

material was first to be used and the deposit was found to be quite 

bouldery (see Figure III-10, Appendix III) and generally difficult to 

use. Some bedrock was encountered in the backslope around Sta. 1+29 0. 

In contrast, Borrow Area 11 I", was more consistent and fine-grained .. 

Tl-1e r1atural occurence of seepage control liner betw~een Sta" 1 +200 and 

1+500 prompted the Engineer to eliminate the installation of seepage 

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 occurrence 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 found 

to contain 10.8 percent passing the No. 200 sieve. This material was 

considered to be marginally adequate but the extreme stratigraphic va­

riation in this area 'prompted the Engineer to require 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 zones and it was backfilled with waste excavation from the area 

between Sta. 1+170 and 1+300. The material was classified as Class III 

material on the cross-section shown for Sta~1+350, Figure 4-16 because 

it was not good quality seepage control liner (Class III contains 

greater than 10 percent passing the No. 200 sieve). 
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Seepage control liner was also installed across the bottom of the canal 

between Sta. 0+360 and 0+400 where an extremely schisty till and weath­

ered bedrock was encountered, and between Sta. 2+460 and 2+490 (pre­

viously discussed under section 4 .. 1 .. 6 1 Rock Excavation).. The 

crosssection shown on Figure 4-21 at Cornish Creek also shows the 

seepage control liner which was installed at that location to reduce 

seepage from the canal into the abandoned creek bed. 

The Contractor continued to use Borrow Area 11 I 11 as a source of Class II 

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 dyke at Sta. 1+290. As a result additional borrow ex-

ploitation of Borrow Area 1'I" was not permitted .. The Contractor was 

advised to use some suitable substitute material from the waste piles 

situated between 1+200 and 1+500 (material had been rejected because it 

was frozen). He chose to complete the seepage control liner to final 

grade using material from Borrow Area 11 E" across the valley. 

The average degree of compaction observed for the seepage liner was 96 

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 "A11 or 11 B11
., In some 

cases the material was placed by pushing a o.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 dumped or stockpiled material as required~ 

Bottom placement was achieved using scrapers (refer to Figure III-21 in 

Appendix III). 
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4 .1 .1 1 Class IV Riprap 

Class IV material was specified by the Contract for two different 

functions. The first was to armour the 0.19 percent segments of the 

canal .. The second was to serve as a transition material 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 Dso• 
(see Figures III-22 and III-23 in Appendix III). 

The waste rock from canal rock excavation tended to 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 1980~ 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 1 1981.. However, the Engineer 

also 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 

section .. 

The Contractor used selected waste rock excavation from the rock cuts in 

the vicinity of Sta. 0+600 and Sta. 1+700 as Class IV filter rock in the 

outfall~ A photograph of this aspect of construction is shown on Figure 

III-24 of Appendix III. 

The Contractor mobilized a jaw crusher and screen to the site in early 

March and set it up in the vicinity of Sta. 0+680 to process the 

stockpile of waste rock excavation which had accumulated theree 

Production of acceptable Class IV was extremely slow as a result of the 

amount of fine rock in the stockpile; it was initially estimated to be 

about 300 cu.m. per day (one shift basis 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 quarry 

site in the hope that better production would be obtained there. He 

continued the operation on a single shift basis but it was found that 

production was not enhanced as expectede Again this was probably due in 

part to the random stockpil~ng 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 

between 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 poor quality 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 quality 

Class IV riprap. However, the additional stripping of the area proved 

fruitless. Drilling in the rock backslope at Sta. 0+800 also produced 

marginally acceptable Class IV riprap without processing (the resulting 

section is shown on Figure 4-14) e 

At this stage the riprap requirements were reviewed by the Engineere The 

conclusions of this review were as follows: 

(i) Excellent quality riprap was required to armour the 

seepage control liner on the dyke face and on the bottom 

of the canalQ The only material which satisfied this 

need was the screen processed ripra,p .. 
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(ii) QUarry 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. 

(iii) The Contractor would be held responsible for inadequate 

quality control of the unprocessed riprap .. 

Subject to these rules the Contractor proceeded to produce acceptable 

quality riprap from the quarry by adjusting his patterns and selecting 

good quality rock in the quarry. 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 quality Class IV were noted. (see Hydrocon 

review of as built canal in Appendix VII). This was subsequently 

upgraded in September (1981). 

After diversion of Rose Creek on May 11 no further riprap was produced 

or placed until September~ 'flle .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 two sources: 

(i) An old coarse rejects pile from a crushing operation 

which had been set up to generate drain material for the 

existing dam construction$ 

(ii) Excess rock which had been stockpiled at the Intermedi­

ate Dam for spillway construction$ The rock was sorted 

by backhoe during truck loading. 

It is also noted that excess Class IV riprap had been placed on the 

canal slopes during the initial placement be tween approximate 1 y O+ 1 00 

and 0+600. This material was pulled up the slope and placed as riprap. 

Golder Associates 



February, 1982 4-23 802-2038 

4.1.12 Class V Riprap 

Class V riprap was required for weir construction and outfall channel 

lining as shown on Figure III-25 and III-26 of Appendix III. Most of 

this Class V was obtained by drilling and blasting in the quarry. 

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 (o50 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. Also shown is a 

gradation of a quarry 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 

III-25 and III-26 in Appendix III. Placement of the materials in areas 

of high backs lope was achieved by using a front end loader. 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 

cases. 

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 V 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, 

more trafficable rock served as a ramp from which the weir could be 

placed using a dozer .. It is emphasized that the profile shown in Figure 

4-23 is somewhat schematic in that the actual completed surface of the 

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

11 Fish Gravel" is a 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 Lhe intent that the creek flow would 

be generally over the top of the rock rather than through the voids 

below grade. The material was generally a minus 1QQ mm sand and gravel 

frorn tJ1e southwestern corner of B:irrow Area "A". Highway trucks and a 

front end loader were used to haul the material. Placement was achieved 

by spreading the gravel between the weirs with a D6 or DB Cat dozer; a 

backhoe was also 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 11 was distributed amongst 

the weirs .. 

4.1.14 Completed Canal 

A plan summary of the completed canal is presented on Figures 4-1 to 

4-6. These plans are available at a scale of 1 :SQQ. 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 construction8 

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

Pilot channel invert at Sta. Q+1QO : 1085.8 

Inlet to Sta. 2+824.776 (Weir No.Q) 

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

1085.8 - (Q.Q019) (station distance) e.g. at Sta. 0+9QO 
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pilot channel invert is at 1085.99 - (0.0019)(900) = 1084.28. 

The design of the hydraulic section at Sta. 0+900 is 

1084.28 + 4.0 = 1088.28 

From Weir No.O to Weir No.47 

Grades are based on 5 percent subexcavation and centreline 

distance .. 

At Weir No~O subexcavation elevation is 1078064 

At Weir No. 32 subexcavation elevation 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 Weir No. 32 is 1059.44 + 3.06 = 

1062.5 

From Weir N0.47 (Sta.3+414.659) to Weir No.48 (Sta.3+663.731) 

Invert grade = 1052.4 = .0019 (Chainage 3+414.659) 

Top of hydraulic section = Invert grade + 3.4 

From Weir No. 48 to Weir No. 60 

Grades are based on 5 percent excavation and centreline 

distance. 

At Weir No. 48 subexcavation elevation is 1049.846 

At Weir No. 60 subexcavation elevation is 1049.846 -

( 12) ( 12) ( .05) 1042.646. 

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

1042.646 + s.s =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 

tailwater 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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4a2 Diversion Dam 

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

simultaneous with the completion of the dyke 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 I!I-28, 

III-29, III-30 and III-31 in Appendix III. 

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 bl as tea to be removed. 

The initial element of filling was to 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 II seepage control liner blanket (from Borrow Area 11 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 to the area upstream of the Diversion Dam for construc­

tion of a temporary diversion structure.. The continuous lining of the 

rib also simplified the completion of the central core across the bypass 

ditch because precise location of the seepage control liner was unnec­

essary .. 

The temporary diversion structure was constructed across 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 alluvium to reduce leakage through the structure 

(see Figure III-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 Darn; 

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 II seepage control liner material. The 

4 rn wide core of the Di version Dam was then staked and placed to final 

hydraulic grade (El. 1090) 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 

simultaneously. The area between the temporary and final diversion dams 

was completely filled up to the bench level which is normally apparent 

upstream of the main darn. A berm was placed beyond the actual 

downstream toe of the darn to ensure that the seepage control liner 

placed in the bcttom of the old (abandoned) diversion channel would be 

adequately filtered (see Figure 4-7). 

After the dyke hydraulic grade had been achieved in this area the top of 

the Diversion Dam was ramped using Class I material to make access onto 

the existing tailings dam (which is at Elev. 1093). 

Al though 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. Cro$s-sections are presented on Figures 4-32, 4-33, 4-34 

and 4-35. The centreline profile is shown on Figure 4-36. The various 

phases of its construction included: 

(i) b1e excavation of ~~e Drainage Ditch .. 

(ii) 

(iii) 

(iv) 

( v) 

(vi) 

the stockpiling of sand and gravel till taken from the canal 

excavation (between Sta. 2+400 and 2+820) in the upstream 

blanket area (between Sta. 0+330 and 0+450 approx.). 

the subexcavation of the dam foundation area .. 

the filling of the dam. 

the completion of the upsteam blanket. 

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 rn intervals from which the 

dam cross-sections 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 subexcavation of the dams .. 

The Drainage Ditch was designed to lower the water level by about 3 m at 

the location of the Cross valley Dam. The ditch excavation was not fully 

achieved as designed; the effective drainage lowering was approximately 

2 .. 4 m ~ The Contractor was therefore held responsible for any additional 

dewatering which was required to achieve subexcavation to the design 

level. 

Golder Associales 



February, 1982 4-29 802-2038 

4,3,3 Stockpiling of Upstream Blanket Till 

Good quality (Class II) sand and gravel till was hauled from between 

Sta. 2+400 and 2+820 of the canal excavation in November 1980. This 

material was usually in an unfrozen condition when excavated. It was 

deposited in the upstream blanket area between Sta. 0+300 and 0+450 at 

the Cross Valley Dam, Although this area had been crudely stripped 

prior to placement of the blanket stockpile, tl-ie ground in "b~e vicinity 

of Sta. 0+330 was very soft and could not be stripped. Some ice was 

al:;;.o present in this area because the Drainage Ditch was not operational 

prior to freeze-upe However, much of the soft material and ice was 

displaced by the advancing fill and it was periodically removed using a 

backhoe. The cutoff trench in the upstream blanket area (described 

subsequently) revealed some buried ice in this areap 

4 .3. 4 Found a ti on Subexcava ti on 

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 III. 

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 Drainage Ditch the sub­

excavation exposed a firm stratum of coarse sand and gravel (sometimes 

containing up to 10 percent passing the No. 200 sieve). North of Sta. 

0+360 to about Sta. 0+180 a fine grained sandy silt was encountered. 

This material typically had a moisture content of about 20 percent. '.!'he 

area north of Sta. 0+180 was relatively granular. 

At the south abutment the upstream blanket area and the abutment of the 

dam were simultaneously stripped$ This procedure exposed a relatively 

dry till which appeared to be discontinuously frozen but thaw stable and 

therefore no temporarily protective thermal liner was installed over 

this abutment. 
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The north abutment 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 fill 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 rn depth trench below the subexcavation grade along 

the centreline of the dam to permit the keying of the central dam core 

into the natural ground (see Figure III-47, Appendix III). At the abut­

ment this was practically achieved in steps by using a backhoe or a 

front 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 Construe tion 

Darn filling was initiated at the end of May 1981 .• Photographs des-

cribing the construction progress are presented on Figures III-47 to 

III-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 required pumping capacity,. Furthermore, this allowed the Con­

tractor to continue wurking in areas where the trench excavation and 

backfill were not in progress. The trench backfilling was achieved by 

ramping into the trench with a dozer which placed the fill in lifts for 

compaction (See Figure III-47, Appendix III). In this way the trench 

was backfilled to the subexcavation grade; the fill zones were then 

staked and construction could begin~ 
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In the silt subgrade area between Sta. 0+180 and 0+360 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 O. 8 m and was ex tended 

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 and backfilled 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 upstream 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 

assigned 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 ups tr earn to 

beyond the upstream toe of the dam (approximately to a 45 m offset) 

using 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 north 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 protrusion 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 downstream 

Class x drainage blanket was also in progress. The top of the Class X 

zone was assigned to be at elevation 1050 except at the dam face where 

bonyf clean Class VIII was placed to protect the downstream face of the 

darn against erosion0 

Golder Associaies 



February, 1 982 4-32 802-2038 

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 upstream 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 Ditch had been completed by August 

(1981). The pipeline had been installed across the dam as shown in plan 

on Figure 4-31 in preparation for pumping from the drainage ditch as re­

quired to achieve closure.. Before making closure the Cbntrac tor placed 

fill to an elevation of about 1 054 on the south side of the Drainage 

Ditch 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

multaneously with the primary blanket. (See Figure III-50 in Appendix 

III)• 

4.3.6 Pumping from Drainage Ditch and Closure 

To effect closure of the dam at the Drainage Ditch it was necessary to 

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 a flow of about 0.83 cu.m per sec (1000 

I.g.p.m.) was still observed at the Cross Valley Dam as a consequence of 

seepage collection between the cross valley and Intermediate Dams~ 

°I1herefore an additional pump was established .in conj unct-1-on with a small 
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cofferdam at the upstream limit of the upstream blanket. This pump was 

required to 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. 0+43). This 

need for pumping and the fact of the 200 mm discharge pipeline at the 

south 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 da~ was nearly complete~ 

Closure 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 from this 

operation in the bottom of the ditch. In the area downstream of the 

core cutoff trench, the ditch was backfilled with compacted Class X 

coarse sand., 

The various zones within the dam were exposed on both sides of the 

closure section and constructed continuous across the closure areae 

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 Areasf canal excavation was insufficiently 

routine to achieve this and it was concluded that the material should 

be taken from the till borrow areas., The Contract required reworking 

and compaction of the material which had been placed in the winter 

( 0+330 to 0+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 August, 1981 (the borehole 

logs are contained in Appendix IV; locations are shown on Figure 3-3) 0 

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 'C'; 

(ii) that the winter placement made between Sta. 0+450 and 0+330 be 

reworked and joined to the initially placed blanket; 

(iii) that a cutoff trench keyed into original ground should be 

constructed between Sta. 0+330 and 0+180; 

(iv) that a good quality 1.5 m thick secondary upstream blanket 

should be constructed north of Sta. 0+180; 

(v) that the blankets should be extended up the abutments to key 

into continuous relatively impermeable material. 

As mentioned previously the blanket south of the Drainage Ditch (Sta. 

0+570 to 0+630) was completed simultaneously with the primary blanket 

using Class IV material from Borrow Area 1 F 1
• 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 III). 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 Noo 200 sieve in this case) and it was connected to the initial 

portion of the blanket previously constructed in this area~ When clo­

sure was acheived the segments north and south of the Drainage Ditch 

were joined 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 0+330 (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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allow installation of the initially placed blanket) was backfilled with 

compacted till shaved from the surface of the adjacent winter stockpile. 

The surface of the winter stockpile was then compacted using a heavy 

vibratory compactor (Dynapac CA51B) and then used as a route for 

construction traffic. The ramp onto the dam between 0+420 and 0+450 was 

constructed of silty sand and sandy silt from Borrow Area "C"~ 

Compacted silty sand berms were placed adjacent to this ramp to ensure 

that the blanket areas adjacent to the ram were continuously tied. This 

silty 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 darn to Sta. 0+360 as 

added protection against settlements which are expected in this area as 

a result of permafrost thaw. 

The blanket cutoff trench 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 III 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. 0+210 to 0+180 the natural materials became 

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 11 F 11 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 of 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 Nos 200 sieve and it was dozed into 

place in tl1in lifts. The area was subsequently trafficked with tracked 

construction equi_EXIlent~ 
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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 south abutment using scraper 

placement of Class VI material. The blanket was placed to about eleva­

tion 1064 to a 30 m 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 contained 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 11 C11 and 

silty gravel from Borrow Area 11 G11 was also used as Class VII material 

above elevation 1054., Class VIII material from Borrow Areas "G 11
, 

11 C11 

and n B11 was used as downstreant shell material; these materials tended to 

contain less than 10 percent passing the 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 ncn.. Class X 

fine gravelly sand was obtained from Borrow Areas 11 A", 11 B11 and 11 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 operating borrow pits to provide an armouring of the 

upstream face of the dam in the vicinity of operating water levelo As a 

consequence supplementary rip rap was placed on the dam face to allevi­

ate this concern (See Figure 4-31). 

4.3.9 Spillway Construction 

The spillway and decant channel were constructed 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 

spillway apron (See plan shown on Figure 4-31), 

Photographs of the construction are provided on Figures III-53 of Ap­

pendix III. Class IV and Class v rip rap for this construction gen­

erally originated from the canal rock excavation in the v·icinity of Stao 

0+600 or from the old 1974 quarry. 

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"o At the decant the zoning was 

stopped at elevation 1062.9 and capped with 0.3 m Class IV material 

(filter rock) , 

4. 3 .1 0 Dam Compaction 

Compaction generally exceeded the requirement of the Contract although 

some short term difficulties developed due to equiprrtent breakdowns,. A 

summary of the compaction recorded by the Engineer for the various 

classes of material is as follows: 
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Average Degree Average Moisture 

Number of Tests of Compaction % Content 

Class VI 305 98 8.4 

Class VII 220 100 7 .1 

Class VIII* 156 103 5.2 

Class IX 98 103 6.2 

Class X* 185 102 5.2 

* Materials generally T.Vetted by watering equipment .. 

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 

was completed adjacent to the pipeline crossing of the darn (See Figures 

4-31 and 2-2) and was left low at the crossing. When it became evident 

that pumping would be required for an indefinite period it was decided 

to remove the pipeline temporarily, complete the dam to final grade, 

replace the pipeline over the co,mpleted dam and then resume pumping. 

The filling of this area was difficult and awkward since the various 

zones had to be continued to their final elevation within a very small 

working area .. 

4.4 Intermediate Dam 

The Intermediate Dam is located as shown on Figure 2-2 .. The plan is 

shown on Figure 4-260 Cross sections are presented on Figures 4-27, 

4-28 and 4-29. The centreline profile is shown on Figure 4-30. 

Important pl1ases of the construction were as follows~ 

(i) the excavation 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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(iii) the installation of foundation drains south of the Drainage 

Ditch; 

(iv) the filling 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,, 

Survey Control 

Because construction equifrnent 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

quired~ 

4.4.2 Drainage Ditch EXcavation 

The Drainage Ditch became fully operational at the end of February, 

1981.. The success of the Drainage Ditch in lowering the areal water 

level at the Intermediate Dam is dramatically documented on Figure 

III-34 of Appendix III. 

The Drainage Ditch was designed to lower the water level at the In tem­

ediate Dam by about 3.,5 rn., However, as for the Cross valley Dam, this 

was not fully achieved due to incompleted excavatione The effective 

lowering was approximately 3~0 m~ 

The excavation for the Drainage Ditch revealed a permafrost silt layer 

(natural moist·ure 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 ca use) and the 
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banks of the ditch became undercut., A minor amount of undercutting of 
' 

the banks also occurred in the dam area (where the ditch grade was 

shallower). 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 III-34, 

Append ix I II) • 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 

subexcavation at the south abutment and it was considered prudent to 

subexcavate this material'" In fact the excavation encountered some bed-

rock downstream of the centreline (See Figure 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-

sequently worked into the shell zones during the filling of the darn. 

The silt stratmn which had been encountered in the Drainage Ditch was 

encountered in the core cutoff trench north of the ditch 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 became quite spongy when disturbed; fortunately a sand 

and gravel layer naturally blanketed the silt. 

The borehole logs obtained 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 Dam although two basically different zone con­

figurations 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

stream facing of till was used to reduce seepage through and beneath the 

dam. Figure 4-29 shows the zone configuration constructed in the vicin­

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 photographically on Figure III-36 and 

III- 37, Appendix III. 

The cutoff trench in the terrace area was excavated to approximately the 

local water table. The materials encountered at the base of the trench 

included fine silty sand (at the southern limit of the terrace) 1 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 Valley Dam, filling of the area north of the Drainage 

Ditch was first completed (to an elevation of about 1064) to minimize 

the amount of pumping which would be required while making closure. The 

Engineer insisted that the fill adjacent to the Drainage Ditch not be 

constructed steeper than 4 horizontal to i vertical so that closure 

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

Initially in May the filling between the Drainage Ditch and the terrace 

was completed to about elevation 1057. very little additional fill was 

placed in June because work was then concentrating on Cross Valley Dam 

construction~ This pause in the filling of the In termed ia te 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 Drainage 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 exposed face of the terrace was 

undertaken. 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 i.g.p.m.), 

With this system in place, steps were taken to initiate closure of the 

Intermediate Dam. A cofferdam was first constructed across the Drainage 

Ditch to eliminate flow down the Drainage Ditch and then the Contractor 

began to work on the south side of the Drainage Ditch by installing a 

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

Before routine filling could begin 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 i.g.p.m.) at 

the west (main) seep and 7.6 litres per sec. (100 Lg.p.m.) at the east 

seepQ Cobble drains were designed as shown in Change Order No0 5, 

Appendix V, to carry these flows at the dam foundation level. Photo­

graphs of the drain installations are shown on Figure III-41 of Appendix 

III. The plan location is shown on Figure 4-26. 

Class X 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 to the 

southwest corner of the darn toe area as filling progressed. This seep­

age was contained to reduce exit velocities by constructing a small berm 

which spanned from the toe of the darn to the subexcavation sides lope. 

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.p.m.) by 

October 9, 1982. 

After removing all loose debris and cobbles from the base of the Drain­

age Ditch, closure 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 trench across the Drainage Ditch to expose the core pre­

viously 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 soil was unfrozen at the time of fillinge 

Keying into the abutment with a core trench was not considered practical 

nor advisable. Instead, the core was flared for 4 m upstream and 4 m 

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 

11 E11
, 

11 F 11 and the "F" extension., These materials were usually of good 

quality but sometimes were schisty due to bedrock shallowness in the 

borrow pitsm Class VII upstream shell material was taken from schisty 

areas of Borrow Areas io En and 0° F 11 initially; when the darn was above 

about Elev. 1054 Class VII was taken from the western and northeastern 

corners of Ebrrow Area '1 C11
, from the northern area of Borrow Area '1 B11 

:1 

and from silty areas of Borrow Area 11 A11 
.. 
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Class VIII materials were obtained from Borrow Areas 11 A11
, 

11 B", 11 C" and 

UGI!" A minor amount of Class VIII material was al so taken from Borrow 

Area 11 K".. Class IX silty sand materials were taken from Borrow Area "A" 

and "C". Class X material was selected from Borrow Areas 11 A", "B 11 and 

u C" • 

4.4.6 Dam Compaction 

Compaction generally met the requirements of the contract although some 

short term difficulties resulted from equipment breakdowns. A summary 

of the compaction recorded by the Engineer for the various classes of 

material is as follows: 

Average Degree Average Moisture 

Number of Tests of Cornpac ti on % Content % 

Class VI 11 0 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 spillway 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 Darn 

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 darn and spillway centrelines the top of the 

core was brought to Elev. 1066.2. The area was then blanketed with O. 3 

m of Class IV filter rock.. In the decant area the zones were stopped at 

Elev. 1065.9 and o.3 rn of Class IV filter rock was placed above this 

elevation as nominal protection against erosion .. 

4.4.8 Darn Completion 

As for the Cross valley Darn, the Intermediate Darn could not be completed 

in the vicinity of the pipeline crossing until the pipeline was removedG 

Pumping was therefore halted for about 2 days during which the pipeline 

was removed, the locally low area backfilled to grade in accordance with 

zoning requirements, and the pipeline was replaced and pumping was 

resumed .. 

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 11 F 11 leg 1 and the Cross 

valley Darn north abutment leg as shown on Figure 2-2. Each of these 

segments are joined by natural creek beds@ 

Figure 2-2 shows the various parts of the ditch where bedrock was en­

countered during the excavationn The balance of the materials encoun­

tered ranged from silty sand and gravel .till to coarse sand and gravel 

alluvilllll,,, 
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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 o.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 of the Down valley Project. (See Figure 

III-56, Appendix III for photograph.) 

4 .. 5 .. 2 Borrow Area 11 F 11 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 11 F11 
.. 

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 ].n Borrow Area 11 F'° a fill blanket O., 3 m 

thick was placed over the general alignment area in advance of construc­

ting the dyke. The dyke was constructed of compacted Class VI/Class VII 

material from Borrow Areas 11 F11 and 11 M11 
o (See Figure III-57 in Appendix 

III.) 

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@ In"' per second with a freeboard of Q.,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. This 

additional work was performed to prevent undermining of the dyke result­

ing from the acceleration of the flow velocity as it passes over the 

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

This segment of the Interceptor ditch should be inspected for erosion 

periodically since the grade is relatively steep. If a problem develops 

use of riprapping is recommended. 

4,5,3 North Abutment Cross Valley Darn 

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 Darn. 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 Con tractor chose to 

perform the work in July. Fortunately the permafrost which was 

encountered was not ice rich and only very minor sloughing occurred 6 

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 (7.6 litres per sec/100 Lg.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 Darn. It was therefore decided to install a 

seepage blanket across the base of the excavation as is shown on Figure 

4-38. 

Golder Associates 



February, 1982 4-48 802-2038 

Class IV riprap was used in this dare because the channel grade varies 

between 4. 5 and 5 percent. (See Figure III-59, "Appendix III.) 

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 to the north abutment of the Intermediate Dam. 

The road is approximately 10 m wide and it drops at a constant grade of 

Oo8 percent from 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 Class I fill because .P(~r:rnafrost occurs in this area. In the 

eastern area considerable cut/fill c9nstruction was possible because 

very little permafrost was present there although the area adjacent to 
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TABLE 4-1 

CORRELATION BETWEEN CANAL 'REFERENCE LINE' USED DURING CONSTRUCTION AND 
'BASELINE CHAINAGES' REFERRED TO IN TENDER DOCUMENTS AND 

Reference L. Baseline 

0+000 
+030 
+060 
+090 
+120 
+150 
+180 
+210 
+240 
+270 
+300 
+330 
+360 
+390 
+420 
+450 
+480 
+510 
+540 
+570 
+600 
+630 
+660 
+690 
+720 
+750 
+780 
+810 
+840 
+870 
+900 
+930 
+960 
+990 

1 +020 
+050 
+080 
+110 
+140 
+170 
+200 
+230 
+260 

0+020 
+050 
+080 
+110 
+140 
+170 
+200 
+230 
+260 

+310 
+340 
+370 
+400 
+430 
+460 
+490 
+520 
+550 
+580 
+610 
+640 
+670 
+700 
+730 
+760 
+794 
+824 
+854 
+884 
+908 
+938 
+968 
+998 

1+028 
+058 
+090 
+120 
+150 

FINAL DESIGN REPORT 

Reference L~ Baseline 

1+290 
+320 
+350 
+380 
+410 
+440 
+470 
+500 
+530 
+560 
+590 
+620 
+650 
+680 
+710 
+740 
+770 
+800 
+830 
+860 
+890 
+920 
+950 
+980 

2+010 
+040 
+070 
+100 
+130 
+160 
+190 
+220 
+250 
+280 
+310 
+340 
+370 
+400 
+430 
+460 
+490 
+520 
+550 

1+180 
+217 
+247 
+277 
+307 
+337 
+367 
+397 
+427 
+457 
+487 
+517 
+547 
+577 
+607 
+637 
+667 

+720 
+750 
+780 
+810 
+840 
+870 
+900 
+930 
+960 
+990 

2+020 
+050 
+080 
+110 
+140 
+170 
+198 
+228 
+258 
+288 
+318 
+348 
+378 
+408 
+438 

Old 
Reference L~ Baseline CentreLine 

2+580 
+610 
+640 
+670 
+700 
+730 
+760 
+790 
+820 
+850 
+880 
+910 
+940 
+970 

3+000 
+030 
+060 
+090 
+120 
+150 
+180 
+210 
+240 
+270 
+300 
+330 
+360 
+390 
+420 
+450 
+480 
+510 
+540 
+570 
+600 
+630 
+660 
+690 
+720 
+750 
+780 

3+810 

2+468 
+498 
+528 
+558 
+588 
+618 
+647 
+677 
+702 
+732 
+763 
+793 
+824 
+854 
+884 
+914 
+944 
+974 

3+004 
034 
064 
094 

[Note: After 
Ref: Line Sta. 
3+216.79 the 
Ref. Line 
diverges 
sharply from 
"Canal Base­
line" as per 
Contract 
I Documents 

2+700 
+730 
+761 
+791 
+822 
+852 
+892 
+916 
+944 
+975 

3+005 
+035 
+066 
+100 
+050 
+090 
+118 
+147 
+175 
+228 
+258 
+228 
+318 
+348 
+378 
+408 
+438 
+468 
+498 
+528 
+558 
+588 
+618 
+648 



TABLE 4-2 

COMMON EXCAVATION TEST RESULTS 

Sieve Analysis Remarks (all 
Station % % Passing % Passing Seepage materials 

( m) Moisture 4,75 mm 75 um Detected generally a sand 
and gravel till) 

0+100 7,2 67 15 Canal bottom, 
inlet area. 

0+120 5,3 57 14 Hinge elevation. 
0+250 6. 1 54 14 
0+330 Sc hi sty Till x 
0+350 8.4 43 10 2.85 m above grade. 
0+360 12.4 32 7 1.5 m above grade. 
0+360 9.0 47 14 Dyke side of 

excav"a ti on .. 
0+370 10.4 61 16 Pilot channel, 

1 • 0 m above grade~ 
0+430 18.8 36 8 1. 0 m above grade. 
0+450 Schist 
0+480 4,3 43 6 x 1. 6 m above grade. 
0+660 x 
0+690 x 
0+710 x 
0+840 x 
0+960 10.6 48 15 Downslope cut near 

grade. 
0+990 x 
1 +000 12.8 52 15 1. 5 m below lower 

cut bank. 
1+010 29 .4* 49 17 . Main channel at 

grade (*snow). 
1+020 14.2 50 14 Main channel at 

grade. 
1 +580 76.3 Clay till with organics 0.6 m below 

stripping limit. 
1 +600 18 .1 56 16 
1+870 17 ,4 75 38 2.0 m above grade. 
1 +930 11 • 9 75 32 At hinge level. 
2+010 13.6 x 1. 0 m below hinge. 
2+050 14.8 73 38 2.5 m below hinge. 
2+040 15.3 68 33 From stockpile 10 m 

N of dyke toe. 

2+070 17 .8 1.0mbelow hinge 
(upper). 

2+070 12.9 70 34 1.0 m below hinge~ 
2+100 15. 1 1.0 m below top 

hinge. 
2+120 18.0 73 38 1.0 m below hinge. 
2+148 14.3 70 38 Near to grade. 
2+150 14.5 72 33 At grade, 
2+220 x 
2+500 13.5 64 18 
2+670 x 
2+680 14.2 49 15 Top of downside cut .. 
2+680 12.7 60 28 .Bottom of downside 

cut0 
2+700 x 
2+710 12.s 81 35 Downslope faceQ 
2+730 9,3 75 20 1. 0 m above grade" 
2+900 x 
2+990 x 



TABLE 4-3 MATERIAL TESTING (FIELD) 
CLASS I THERMAL LINER AND CANAL DYKE 

Sieve 
W% Max .. 

Size 
Date Remarks (mm) 

Jan.22/81 B/A "D" - Canal 3+690 5.9 
Jan.23/81 B/A 11 D11 

- Canal 3+710 4.7 150 

Jan.24/81 B/A "A" - Canal 2+400 to 2+600 4.7 150 

Jan.28/81 B/A "A" - Canal 1+700 to 1+900 3.1 19 
Feb.09/81 B/A 11 A11 

- Canal 2+100 3.9 150 

Feb.10/81 B/A "A" - Canal 2+130 5.3 37.5 
Feb.16/81 B/A "A" - Canal 1 +650 to 2+ 700 3.7 75 
Feb.18/81 B/A 11 A11 

- Canal 0+270 2.9 150 
Mar.03/81 B/A "A" - Canal 0+360 5 .1 75 
Mar.03/81 B/A "A" - Canal 0+420 (Not typical) 15.0 150 
Mar.17/81 B/A "A" - Canal 0+370 3.5 150 
Mar.29/81 B/A "A" - Canal 0+330 & 1 +400 3.4 37 .5 
Apr.15/81 B/A "B" - Canal 1 +200 to 1 +500 3.4 150 
May 03/81 B/ A "B" - Canal 0+080 2.5 75 
May 24/81 B/A "B" - ID 0+600 ( 1052m) - 150 

Mean 4.s 100 
Range 

2. 5-15 19-150 

B/A 
ID 

Borrow Area 
Intermediate Dam 

0+100 = Chainage (m) 
(1000.0m) =Elevation 

% 
Passing 
4.75mm 

34 

40 

93 
50 

88 
59 
38 
60 
41 

44 
83 
47 
41 
67 

56 

34-93 

Proctor Test 
'l; Optimum Max. 

Passing M/C % kg/m3 
o.075mm 

3 (8.0) (2165) 
( 7. 3) (2185) 

2 (8.8) (2070) 
(11.1) ( 2061 ) 

2 (8.4) (1736) 
2 (9.2) (2138) 

( 8.8) ( 2113) 
5 
3 (9.2) ( 209 2) 

2 
5 
6 
2 
4 
4 
2 
6 9.0 2095 

3 8.9 2073 
( 1736-

2-6 7.3-11.1 2185) 



Date Remarks 

Mar.24/81 B/A "H" - Canal 1 +500 
Mar.24/81 B/A 11 H11 

- Canal 1 +920 
Mar.25/81 B/A "H" - Canal 1+990 
Mar.28/81 B/A ti H11 

- Canal 2+070 
Apr.02/81 B/A "H" - Canal 2+100 
Apr.03/81 B/A 11 H11 

- Canal 2+040 
Apr.07/81 B/A 11 H11 

- Canal 3+200 
Apr.07/81 B/A 11 H11 

- Canal 

Apr.07/81 B/A 11 H" - Canal 
Apr.17/81 B/A 11 H11 

- Canal 2+250 
Apr.17/81 B/A "H" - Canal 2+260 
Apr.17/81 B/A 11 H11 

- Canal 2+250 
Apr.18/81 B/A 11 H" - Canal 
Apr.18/81 B/A ll H11 

- Canal 2+460 
Apr.21/81 B/A ii r 11 

- Canal 
Apr.21/81 B/A 11 I 11 

- Canal 
Apr.23/81 B/A 11 I 11 

- Canal 1 +080 
Apr.24/81 B/A 11 I" - Canal 0+930 
May 03/81 B/ A 11 I 11 

- Canal 0+080 

B/A ""' Borrow Area 
0+100 = Chainage (m) 

TABLE 4-4 MATERIAL TESTING (FIELD) 
CLASS II SEEPAGE CONTROL LINER 

Sieve Analysis 
W% Max. % 

Size Passing 
(mm) 4.75mm 

8.8 50 79 
16. 1 75 77 
18.2 37.5 87 

9 .1 75 67 
9.8 75 60 
9 .1 75 65 

17. 2 37. 5 87 
7.6 37. 5 77 
8.4 37.5 79 
6 .1 
6.5 
6.6 75 77 
7.2 
9.6 37. 5 83 
6.7 75 71 
8.6 37.5 82 
8.4 75 80 
9.1 75 76 
9.4 37 .5 83 

Mean 9.6 57 77 
Range 6.1-18.2 37.5-75 60-87 

Proctor Test 

% Optimum Max. 
Passing M/C % kg/m3 

o.075mm 

41 
34 10.8 2005 
46 
28 6.6 2164 
24 7.0 2199 
30 7.5 2149 
41 10.0 2062 
30 
34 

28 

41 
32 
42 
45 
37 8.3 2140 
36 

36 8.4 2120 

24-45 6.6-10.8 2005-
2199 



Refo Line 
Sta.(m) 

0+008.79 
@ 50° 20'00" 
0+045. 29 
@ 63° 33 1 20" 
0+065 
0+120 
0+150 
0+180 
0+210 
0+240 
0+270 
0+300 
0+330 
0+360 
0+390 
0+403 
0+420 
0+433 
0+450 
0+464 
0+480 
0+494 
0+510 
0+524 
0+540 
0+570 
0+585 
0+600 
0+616 
0+630 
0+646 
0+660 
0+676 
0+690 
0+706 
0+736 
0+737.55 
@ 114°16io4 11 

0+750 
0+766 
0+780 
0+796 
0+810 
0+826 
0+840 
0+856 
0+870 

TABLE 4-5 

SURVEYED CANAL INVERT AND DYKE GRADES 

Pilot Channel 
Invert Level (m) 

1085 .. 54 
1085.41 
1085.23 
1085.1 5 
1085.20 
1085.23 
1085.24 

1 085 .1 9 

1085.30 

1085.37 
n 
0 

p 
i 
1 
0 

t 
c 
h 
a 
n 
n 
e 
l 

1085. 03 
1084.91 

1084.31 

1084.39 

1084.18 

1084.90 

Main Channel 
Invert Level (m) 

1084.73 

1086.06 

1086"'1 3 
1085.80 
1085.95 
1085. 85 
1086.00 
1085. 96 
1085.80 

1085.92 

1085.80 

1085.94 

1085.12 

1084.73 
1085.00 

1084.85 

1084.90 

1084.61 

1084.47 

1085.54 
1085.46 

1084.98 

1084.91 

1084.93 

1085.14 

Page 1 of 5 

Dyke Centreline 
Elevation ( m) 

1090.70 
1090.67 
1090.65 
1090.64 
1090~41 

1090.26 
1090.15 
1090.01 
1089.92 
1089.83 

1089.87 

1089.93 

1089.98 

1089.93 

1089.69 

1089.68 

1089.89 

1090.07 

1089.62 

1089.42 
1089.23 

1089.22 

1089.04 

1088.94 

1089.06 



TABLE 4-5 (Cont'd) Page 2 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+886 1088.87 
0+900 1084.64 
0+911 1088. 72 
0+930 1084. 64 1084.82 
0+960 1084.49 1084.89 
0+972 1088.70 
0+990 1084.55 1084.81 
1+002 1088.63 
1+020 1084.64 1084.97 
'1+039 1088.42 
1 +050 1084.50 1085.10 
1+069 1088.38 
1 +080 1084.27 1085.08 
1+099 1088. 27 
1 +11 0 1084.21 1084. 79 
1 +1 29 1088.29 
1+140 1084.13 1084.66 
1 +160 1088.23 
1+170 1084.20 1084.66 
1 +190 1088. 27 
1+200* 1083.98 1084.58 1088.27 
1+230* 1083.94 1084.47 1088.24 
1+260* 1083.96 1084.31 1088. 72 
1 +290* 1083.78 1084.20 1087.79 
1+320* 1083.75 1084.26 
1+330* 1087.52 
1+350* 1083.55 1084.05 
1+362* 1087.52 
1 +380* 1083.46 1083.87 
1+391* 1087.36 
1 +41 O* 1083.49 1083.92 
1 +420* 1087.47 
1+440* 1083.46 1083.63 
1 +449* 1087. 60 
1+470* 1083.40 1083.84 
1+479* 1087. 63 
1+500 1083.20 1083.67 
1+510 1087.73 
1+530 1083.15 1083.62 1087.68 
1+560 1083.03 1083.36 1087.46 
1 +590 1083.06 1083.36 
1+600 1087.30 
1+620 1083.27 1083.58 
1+630 1087.22 
1+650 1083.26 1083.89 
1 +659 1087.08 
1+680 1083.16 1083.73 
1 +684 1087.06 
1+710 1082.70 1083.45 

* Revised Reference L~ne Stations, See Figures 4-2 and 4-3 for details 0 



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

1+714 1087.22 
1 +740 1082.57 1083.41 
1+750 1087.32 
1 +770 1082.85 1083.26 
1 +782 1087.32 
1 +800 1082.87 1083.21 
1 +822 1087022 
1 +830 1082.70 1083.26 
1+853 1086.83 
1+868. 08 
@ 100°26'50 11 1082.83 1083.27 
1+880 1086.66 
1 +890 1082.81 1083.02 
1+905 1086.67 
1 +920 1082.73 1082.97 
1 +940 1086. 72 
1+950 1082.50 1082.98 
1+969 1086.67 
1 +980 1082.26 1082.77 
1 +999 1086.51 
2+010 1082.31 1082.84 
2+230 1086. 22 
2+040 1082.41 1082.80 
2+063 1086.29 
2+070 1082.24 1082.64 
2+090 1086.33 
2+100 1081.97 1082.39 
2+119 1086.07 
2+130 1082.22 1082.56 
2+149 1086.24 
2+160 1082.13 1082.49 
2+178 1086.29 
2+190 1082.15 1082.62 
2+204 1086. 25 
2+220 1081.97 1082.31 
2+243 1086.18 
2+250 1081.93 1082.43 
2+270 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 1086.50 
2+370 1081.94 1082.12 
2+393 1086 .10 
2+400 1082.18 



Ref. Line 
Sta.(m) 

2+422 
2+430 
2+452 
2+460 
2+482 
2+490 
2+512 
2+520 
2+542 
2+542.54 
@ 81°19'00" 
2+565.4 
@ 70° 00' 00" 
2+571 
2+601 
2+610 
2+640 
2+670 
2+692 
2+700 
2+730 
2+733 
2+760 
2+764 
2+790 
2+794 
2+824 
2+828.67 
@ 99° 27' 00 11 

2+853 
2+882 
2+886.17 
@ 99°27 1 45 11 

2+940 
2+947.83 
@ 99°27 1 45 11 

2+968 
2+989 
3+000 
3+017 
3+045 
3+060 
3+074 
3+104 
3+134 
3+150 
3+160 

TABLE 4-5 (Cont'd) 

SURVEYED CANAL INVERT AND DYKE GRADES 

Pilot Channe 1 
Invert Level (m) 

1081.68 

1081.67 

1081.66 

1081.55 

1081.16 

1081.59 

1081.35 

1081.24 

1081.20 

1081.73 

Main Channel 
Invert Level (m) 

1082.39 

1082.21 

1082.37 

1082.05 

1081.61 

1081.91 

1081.42 
1081.74 
1081.30 

1081.18 
1081.41 

1081.30 

1081.22 

1081.29 

1077.63 

1075.60 

1071.72 

1068.36 

1064.20 

Page 4 of 5 

Dyke Centreline 
Elevation (m) 

1085.69 

1085.74 

1086.00 

1085 .. 99 

1085.64 

1085.47 
1085.40 

1085.32 

1085.25 

1085.28 

1085.20 
1084.51 

1082.93 
1081.52 

1078.80 

1077.19 
1075.68 

1074.28 
1072.99 

1011 .s1 
1070.19 
1068.69 

1066.85 



Ref. Line 
Sta.(m) 

3+261.77 
@ 79°48' 25" 
3+287 
3+314 
3+330 
3+341 
3+371 
3+380 
3+412 
3+446 
3+450 
3+476 
3+510 
3+544 
3+570 
3+579 
3+613 
3+630 
3+653 
3+691 
3+717 
3+746 
3+775 
3+799 

TABLE 4-5 (Cont'd) 

SURVEYED CANAL INVERT AND DYKE GRADES 

Pilot Channe 1 
Invert Level (m) 

Main Channel 
Invert Level (m) 

1061 .31 

1058.42 

1052.73 

1052.42 

1052.18 

1052.04 

Page 5 of 5 

Dyke Centreline 
Elevation (m) 

1064.26 
1062.50 

1060.89 
1059.42 
1057.92 
1056.61 
1056.01 

1055. 99 
1055.73 
1056.70 

1057.11 
1057.14 

1055.72 
1054.33 
1053.14 
1051 .65 
1050.35 
1048.17 



TABLE 4-6 MATERIAL TESTING (FIELD) 
CLASS VI DAM CORE 

Sieve Analysis 

W% 

Date Remarks 

May 21/81 B/A n E11 
- Sampled after initial stripping -

May 23/81 B/A 11 E 11 
- ID 

Jun.07/81 B/A "E" - CVD 0+420 (1049m) 
Jul.01/81 B/A 11 F" - ID 

Jul. 24/81 B/A "F" - ID 0+540 to 0+620 
Aug. 03/81 B/A "F" - ID 0+000 to 0+690 
Aug .14/81 B/A 11 F 11 

- CVD 
Sept.04/81 B/A "F" - CVD 0+420 to 0+600 

B/A 
ID 
CVD 

Borrow Area 
Intermediate Dam 
Cross valley Dam 

-
-
-
-
-
-
-

Mean 
Range 

0+100 = Chainage (m) 
(1000.0m) =Elevation 

Max. % 

Size Passing 
(mm) 4.75mm 

50 75 
75 65 
75 63 
75 84 
75 67 

- -
- -

75 53 

75 68 
50-75 58-84 

Proctor Test 

% Optimum Max .. 
Pas: sing M/C % kg/m3 

o.075mm 

26 
19 7 2234 
25 
17 
12 
34 
15 
21 

21 7 2234 
12-34 only one test 



TABLE 4-7 MATERIAL TESTING (FIELD) 
CLASS VII UPSTREAM SHELL 

sieve Analysis 

W% Max. 
Size 

Date Remarks (mm) 

May 21/81 B/A11 E 11
] Samples taken after area initially - 50 

May 21/81 B/A11 E 0
] stripped - 75 

Jun.26/81 B/A "G" - CVD 0+150 to 0+500 - 75 
JuL01/81 B/A 11 F 11 

- CVD - 75 
JuL01/81 B/A "G" - CVD 0+210 (1055.Sm) -
Jul.09/81 B/A "G" - Granular (Possible Cl. VII 

or Cl. VIII) - 75 
Jul.1 5/81 B/A "C" - 0+620 12.2 75 

Mean 12.2 75 
Range 50-75 

B/A = Borrow Material 
ID = Intermediate Dam 
CVD = Cross Valley Dam 

0+100 = Chainage (m) 
(1000.0 m) = Elevation 

% 
Passing 
4.75mm 

76 
74 
81 
84 
58 

42 
50 

66 
42-84 

Proctor Test 

% Optimum Max. 
Passing M/C % kg/m 3 

o.075mm 

28 
23 
32 
17 

6 

4 
12 

17 2150 
4-32 (assumed) 



TABLE 4-8 MATERIAL TESTING (FIELD) 

CLASS VIII DOWNSTREAM SHELL 

Sieve Analysis 

Date Remarks 

May 24/81 B/A "B" - ID 0+600 ( 1052m) 
May 26/81 B/A "B" - ID 0+600 ( 1053m) 
Jun.13/81 B/A "C" - CVD 0+220 to 0+300 
Jun.23/81 B/A "C" - CVO 0+360 (1052m) 
Jul. 01 /81 - CVD 0+240 (1053m) 
Jul. 25/81 B/A "C" - ID 0+570 ( 1066m) 
Jul.26/81 B/A nGn - CVD (1068m) 
Aug.07/81 B/A "G" - ID 0+280 (1068m) 
Aug.09/81 B/A "C" - ID 0+630 to 0+720 
Aug. 23/81 B/A "A" - ID 0+660 
Aug. 23/81 B/A "C" - ID 0+550 to O+ 750 
Aug. 26/81 B/A "A" - ID 0+600 to 0+ 750 
Aug.26/81 B/A "B" - ID 0+600 to 0+750 (1066m) 

B/A 
ID 

Borrow Material 
Intermediate Dam 

CVD = Cross Valley Dam 

Mean 
Range 

0+100 
(1000.0m) 

W% Max. 
Size 
(mm) 

- 150 

- 75 
- 75 

- 150 
- 50 
- 50 

- 150 
- 100 
- 150 

- 75 

- 75 
- 150 

- 75 

100 
100-150 

Chainage (m) 

Elevation 

% 

Passing 
4.75mm 

67 
49 
66 
39 
75 
81 
32 
51 
59 
49 
58 
42 
58 

56 
32-81 

Proctor Test 

% Optimum ,i;';Max. 
Passing M/C % kg/m 3 

o.075mm 

6 9.0 2095 
3 8.6 2153 
7 
4 

19 
10 

5 
6 
2 
3 
4 
2 
9 

7 9 2120 
2-19 



TABLE 4-9 MATERIAL TESTING (FIELD) 
CLASS IX UPSTREAM FILTER 

Sieve Analysis 

Date Remarks 

May 26/81 B/A "A" - ID 0+570 to 0+630 
Jun.24/81 B/A "C" - CVD 0+360 ( 1051m) 
Jun.24/81 B/A "C" - CVD 0+420 
Jun.26/81 B/A "B" - CVD 0420 ( 1052m) 

B/A = Borrow Area 
ID = Intermediate Dam 
c.v.o. = Cross valley Darn 

W% Max .. 
Size 
(mm) 

- 50 

- 50 
- 75 
- 75 

Mean - 75 
Range - 50-75 

0+100 = Chainage (m) 
(1000.0m) = Elevation 

% 

Passing 
4.75mm 

75 
94 
77 
70 

79 
70-94 

Proctor Test ,, Optimum Q'4Max. 
Passing M/C % kg/m 3 

o.075mm 

B 

13 
22 9.8 1985 
6 

12 9.8 1985 
6--22 



Date 

May 26/81 
Jun.04/81 
Jun.05/81 
Jun.1 0/81 
Jun.11/81 
Jun.16/81 
Jun.17/81 
,Jun. 26/81 

Jun.27/81 
Jun. 28/81 
Jun.28/81 
JuL07/81 
Jul. 07 /81 
Jul.14/81 
Jul.16/81 
Jul.28/81 
Jul.30/81 
Jul. 30/81 
Jul.30/81 
Jul.31/81 
Aug.07 /81 
Aug. 23/81 

B/A = 
ID = 
CVD ~ 

TABLE 4-10 MATERIAL TESTING (FIELD) 
CLASS X DOWNSTREAM FILTER 

Sieve Analysis 
W% Max .. % % 

·Size Passing Passing 
Remarks (mm) 4. 75 mm o.075 mm 

B/A "A" - ID 0+615 ( 1053m) - 37. 5 82 5, 

- CVD 0+420 (1048m) - 75 75 1 
B/A "A" - CVD 0+390 ( 1 049m) - 75 63 0 _, 
B/A "A" - CVD 0+300 to 0+450 - 75 83 
Material moved from ID - CVD 0+180 to 0+450 - 75 64 3 
B/A "B" - ID 0+330 (1067.3m) - 75 74 6 
B/A u B11 

- ID - 75 65 
B/A "B" - CVD 0+200 - 75 74 
B/A "B" - CVD 0+150 to 0+500 - 75 84 
B/A "B" - CVD 0+150 to 0+500 - 75 55 3 
B/A "B" - CVD 0+150 to 0+500 - 75 63 
B/A "B" - ID 0+310 - 75 47 2 
B/A 11 Bu - ID 0+360 - 75 58 ., 

'· 
B/A "C" - 0+120 to 0+450 - 75 69 2 

- CVD 0+450 (1054.5m) - 75 64 
,. 
~ 

B/A 11 B 11 
- CVD - 75 63 " _, 

B/A "B" - ID 0+250 - 37. 5 72 3 
B/A "B" - CVD 0+570 - 50 76 6 
8/ A "B" - Possible Cl. x (not used) - 75 69 6 
B/A "B" - ID 0+180 to 0+520 (low proctor) - 50 67 3 
B/ A "B" - CVD 0+560 - 50 69 4 
B/A "C" - CVD 0+480 to 0+600 - 75 58 LI 

Mean 75 67 3 
Range 37.5-150 47-84 1-6 

Borrow Area 0+100 = Chainage (m) 
Intermediate Dam (1000.0m) = Elevation 
Cross Valley Dam 

Proctor Test 
Optimum Max .. 
M/C % kg/m 3 

10 .1 2024 

(6.0) ( 1874) 

10. 1 2024 
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5.0 CONSTRUCTION PERFORMANCE, REMEDIAL WORK AND RECOMMENDATIONS FOR 

FURTHER WORK 

5 .. 1 Construe ti on 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' personnel from Calgary and van­

couver / by Mr .. wim Weldman of Hydrocon Engineering Ltdo, by representa­

tives of the Yukon Territory Water Board, and the Federal Department of 

the Environment. 

Instr1.lIT!entation installed during construction was al so rnoni to red 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. 

5.1 .. 1 Diversion Canal 

Following the diversion of Rose creek, Golder Associates made regular 

inspections of canal performance. In particular, any occurrences of 

seepage and evidence of cracking or subsidence were noted& A summary of 

these observations is provided on Table 5-1& Detailed instrumentation 

of the canal immediately after diversion was not possible because the 

canal dyke was not complete to its final elevation. 

Mr,, Wim Veldman of Hydrocon Engineering visited the site on July 17v 18, 

1981 (after diversion) and prepared a report entitled "Hydraulic Review 

of As-Built Conditions - Rose Creek Diversion~',, This report is 

reproduced in Appendix VII. It is noted that the canal dyke was not 

complete at the time of Mr~ veldmants 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 

presented documentation of both prior and subsequent crack movement 

monitoring for the canal dyke. Based on these results and on knowledge 

of site conditions, it was concluded that cracking of the dyke was 

probably related to thaw settlement of the dyke foundatione 

Mr. McAlpine, representing the Yukon Territory Water Board and Mr. 

Roxborough of the Department of Fisheries were present for the diversion 

of Rose Creek on May 11, 1981. Subsequent site visits were made by Mr. 

McAlpine on May 28, June 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 weirs. 

On June 4, 1981 a post diversion site visit was also made by Mr. Milos 

Stepanek of Hardy Associates (1978) Ltd. in 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 adjacent to the diversion canal 

and other ongoing construction work on the damse 

In keeping with the program of field monitoring, two thermistors were 

installed in the diversion canal dyke in August at Sta. 2+100 and at 

Sta,,, 2+900s Observations for these thermistors are presented in 

Appendix VIII, Tables VIII-1 and VIII-2. At Sta. 2+100, 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 dyke and approximately 2 m of fill 

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 reported on Table VIII-5, 

Appendix III. 

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 

start up pumping. 

5.1.2 Intermediate Darn 

The Intermediate Darn was completed at the end of the project construc­

tion period and significant ponding of water behind the dam was not 

allowed until the beginning of December (1981). As a consequence 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 darn as the first lifts 

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 

Figure 3-3. The record of data for the settlement plates is provided on 

Table VIII-9 in Appendix VIII. 

The settlements appear to be proportional to load with relatively little 

post-loading evidence of consolidation. The largest settlement, o.405 m 

was observed in the 55 rn wide area between the old Rose Creek bed and 

the more southerly Drainage 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 darn 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 piezometers were installed in the base of the darn in the silt 

stratum beneath the core cutoff trench. The details of these 

piezorneters are tabulated on Table 3-3. The observations during 

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

5.1 .3 Cross Valley 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 settlement, 0.519 m 

was observed at Sta. 0+341 in the area where silt was encountered during 

darn subexcavation. The second and third largest settlements, both 

approximately 0.26 m, occurred at Sta. 0+205 and at Sta. 0+570 where 

silty layers are known to exist .. The lowest settlement, Oo 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 toe to capture this seepage (approxe 

15.2 litres per sec, 200 i,g.p.m.). 
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About 7.6 litres per sec.(100 i.g.p.m.) seepage was noted at the 

intersection of the toe of the spillway and the downstream toe of the 

Cross valley Dam in early October. This seepage was flowing for the 

most part from the west side of the toe drain and was believed to be 

related to the disappearance of the North valley Wall Interceptor Ditch 

flow about 100 m downstream of the Cross Valley dam centreline. 

Piezometric 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 Pb Zn Fe cu Mn ~ ca Na pH 

Seep N.D. 0.02 0.02 N.D. 0.01 19 54 3 7.8 

NVWID 0. 01 0.03 0. 01 N.D N.D. 16 68 4 7.3 

CVD Pond o.os 0.03 0.01 N .. D .. 0.36 25 60 22 7.5 

Since sodium (Na) is considered diagnostic it was concluded that most of 

this seepage was probably related to the North valley Wall Interceptor 

Ditch. 

A tabulation of the observed piezometric pressures for the pneumatic 

piezometers installed during construction is provided in Appendix VIII, 

Table VIII-10 to VIII-15 inclusive. The locations of these piezometers 

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 

VIII-16 in Appendix VIII. 

The observations for the thermistors and the piezometer in borehole No~ 

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

Figure 3-3) are presented in Appendix VIII, Tables 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 plan and for piezometers 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 

observations are shown on Tables VIII-18 to VIII-32 of Appendix VIII. 

5.2 Remedial Work 

A number of items of remedial work were suggested by a variety of 

observers. 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 operational safety of the facilities. 

Canal Dyke Completion 

Hydrocon Engineering, in their review of as built conditions (See 

Appendix III), 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 0+950 

and between Sta. 2+250 and 2+500. 

The dyke was raised in the areas suggested during final completion in 

October (1981). The dyke was staked to the grades indicated on Hydrocon 

Engineering's Drawing No. 47-7.3 for the computed 500 year flood level. 

The dyke surveyed 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 year 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 Weir Modifications 

On October 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 Nose 1, 2, 10, 12, 30, 31, 33, 34, 35, 36, 

40, 43, 44, 49, 51, 52, 53, 54, 57, 60, and 61. Furthermore, the height 

of weir No. 61 was reduced by increasing the drop at weir No. 59 and 

by constructing a half-height weir at the theoretical lo ca ti on 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 rap from 

the slope face, trimming the thermal liner and then replacing the rip­

rap... It was necessary because the liner had been over built to provide 

construction access with the result that the channel was narrower than 

design width. 

0I1his work was undertaken at two locations in October 1 1981 0 The first 

area. treated was adjacent to the rock section at Sta .. 0+480 where the 

Golder Associa!es 



February, 1982 5-8 802-2038 

construction ramp onto the thermal liner had not been properly removed 

prior to placement of riprap and diversion. (This area is photograph­

ically shown in Hydrocon Engineering's report, Appendix III, Photo 5). 

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 rock quarry. This 

area had also been a ramp during placement of the thermal liner and 

visual inspection indicated that the canal was 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 

Erosion of the thermal liner by concentrated flows down the backslope is 

undesirable~ These flows originate from the collection of sheet flows 

in a trough which has resulted from settlement of the thermal liner at 

'its contact with the natural slope. The problem of concentrated flows 

can be solved by grading the top of the liner so that sheet flows will 

pass directly over it (perpendicular to the canal centreline). 

Grading of the thermal liner was attempted in the vicinity of Sta. 2+900 

in October, 1981.. Sand and gra·vel 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 of the thermal 

liner was frozen 1 making the gathering of material with the backhoe 

difficult. Furthermore, the material placed at the top of the liner was 

chunky and would not form a continuous compact mass and therefore it 

would not be effective in restricting flow along the top of the thermal 

liner. This work should 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 flows to armoured areas or 

redistribute them to 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 collection 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. Tu prevent this from occurring in 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 (See Figure III-33, Append­

ix III). It appears that there is a Goodall Creek flood channel in thi's 

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 troublesome flood 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 occur .. 

A dyke was also constructed across the inlet of the temporary Cerni sh 

Creek di version c11annel which had been constructed by the Contractor in 

December, 1980/January, 1981 (See Figures 2-2 and 4-5 and Figure III-2 

of Appendix III). Cornish Creek was thus rerouted back into its orig­

inal channel~ This work had been recommended by Hydrocon Engineering in 

their report which is presented in Appendix VII. 
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5 .. 2 o 7 Drainage of Borrow Area 11 I 11 

Water ponded in Borrow Area n I" over the summer of 1981 .. To improve 

s tab.ili ty of the backslo:pe of BJrrow Area 11 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. 1+320 

Shortly after diversion, seepage was observed in the area between Sta .. 

1+290 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 11 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. 

5e3 Recommendations for Additional Work 

In addition to the instri..nnentation monitoring program, a number of items 

require periodic inspection and review to assess the need for maint_e9-

ance work.. It is expected that thermal liner erosion along_ the can"al 

will continue during spring runoffs but b'lat the number of new locations 

which appear each year will be few.. It is recommended, therefore, that 

these erosion gulleys should be filled with riprap al though 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 erosion or 

damage to riprap by passage of ice chunks. Upgrading of rip rap may be 

required from time to time .. Seepages should also be inspected to 

monitor the possible development of piping., New seepage occurrences 

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

oanal dyke should also be noted. 
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In the canal outfall the rock forming the weirs is expected to adjust 

somewhat during the next several floods and it may be necessary to do 

some maintenance to ensure that fish passage and erosion 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 quantity as well as point origino Any 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 outfall channel area of the Cross Valley Dam 

spillway. 

The- rate of pond rise and corresponding piezometric response at each dam 

location should prove to be invaluable in the assessment of the 

performance of the damso The piezometers should also be monitored 

during pond filling to confirm that the piezometric 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 1 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 occur and that the losses are not intolerable. 

5. 3 .1 Thermal Liner Grading 

It is recommended that the canal thermal liner be graded 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 +660 

(See Figure 4-3). This pipeline should be removed as soon as the 

quality 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 has been recommended by 

various observers. No such structure was provided during this 

construction; however, it may be advisable to do so for long term 

operations. 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 North 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 across 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 II of the Intermediate Dam the rock 

stockpiles now existing on the dam (as shown on Figure III-45) will need 

to be relocated. When that is done the foundation area beneath these 

piles should be inspected to determine if additional stripping is 

required. 

5. 3.6 Spigotting 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 dyke consideration should be given 

to the spigotting of tailings in these areas to develop support for the 

tope of the slope, 

Golder Associates 



TABLE 5-1 
CANAL OBSERVATIONS 

MAY TO SEPTEMBER, 1 981 

Page 1 of 4 

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

Station 

Diversion Dam 
0+020 

0+435 and 
0+460 

0+560 to 
0+580 

0+700 

0+940 

0+970 to 
1 +040 

1+150 to 
1+210 

Remarks 

Seepage after diversion in mid­
May peaked in late June, then 
decreasing to very little in 
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.) 
of dyke, drying up when last checked 
September 1 6 • 

Seepage into abandoned Rose Creek 
Channel from toe of wastepile 
approximately between 0+660 to 
0+720. 

Cracking L. H. S. top of dyke between 
0+920 to 0+960. 

Long ponding R.H. s. of dyke, drying 
up when last checked September 1 6 
(pond depth approx. 10 to 40 cm), 
no visible seepage~ 

Small seepage (less than 8 Lg. p.m) 

Seepage 

June 9 - 15 1 per sec 
June 23 - 23 1 per sec 
July 9 - 19 1 per sec 
Aug .. 4 - 15 l per sec 
Sept. 16 - (approx.) 
0.4 1 per sec 

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

Aug. 4 - 0.8 1 per sec 
(10 i.g.p.m.) 

4 1 per sec 
(50 i.g.p.m.) 

from natural ground into abandoned Intermittent flow 
Borrow Area 11 H11 on L ~ H .. S .. of canal,. 
An intermittent small flow (less 
than 5 i.g.p.m.) from Borrow Area 
11 H11 ponding into canal over L .. H~S .. 
rip rap at 1+205. 

into canal 1 less 
than 0.4 1 per sec 
(5 Lg.p.m.) 



Station 

1 +290 to 
1+380 

1+820 to 
1+860 

2+180 to 
2+230 

2+250 to 
2+310 

2+400 

CANAL OBSERVATIONS (CONT'D) 

MAY TO SEPTEMBER, 1981 

Remarks 

Seepage R.H.S. of canal dyke into 
abandoned Borrow Area "I" .. Place­
ment of sand and gravel berm at 
toe of dyke to reduce seepage. 
Pond in Borrow Area "I 11 drained by 
excavating a channel through an old 
haul road. Some sluffing of waste 
on face of excavated borrow. 

Some cracking on top of dyke at 
Stations 1+240, 1+330, 1+450, 1+620. 

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

Page 2 of 4 

Seepage 

May 27 - 1.0 1 per sec 
June 4 - 0.8 1 per sec 
June 23 - 1.1 1 per sec 
July 19 - 1.s 1 per sec 
(10 - 20 i.g.p.m.) 

Ponding on R.H. s. of dyke (pond depth 
approx. 60 cm) no visible seepage. 

Cracking L.H.S. top of dyke at Sta. 
1 +800, 1 +860 to 1 +920, 1 +970 to 
2+050, 2+100 to 2+200. Cracking 
R.H.S. top of dyke at 2+040 to 
2+120. 

Ponding R.H.S. of dyke (dond depth Approx. 0.4 1 per sec 
approx. 50 cm). Small flow (approx. (5 i.g.p.m.) 
5 i.g.p.rn~) over haul access and 
down valley wall in early August, 
stopped in mid-August, then started 
up again in mid-September. 

Ponding R.H.S. of dyke. No visible 
seepage,. 

Small pond on R.H.S. 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 2+530 

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

May 27 west Seep 26 1 per sec (340 i.g.p.m.) 
June 9 West Seep 1 2 1 per sec (160 i.g.p.m.) 

East Seep 6 1 per sec (80 i .. g .. p.rn.) 

June 19 West seep 8 1 per sec (100 i.g.p.m.) 
July 3 West Seep 11 1 per sec ( 1 50 i.g.p.m.) 

East Seep 5 1 per sec (60 i.g.p.m.) 
July 9 West Seep 11 1 per sec (140 i.g.p.m.) 

East Seep 8 1 per sec 

ID closure August 6 

Seepage from Rock Quarry into 
canal .. 

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

( 1 00 

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

Location of cross Valley Dam South 
Abutment from 2+850 to 2+920. 

Seepage at south abuunent subex­
cavation flowing into downstream 
toe area of Cross valley Darn 

i.g .. p.m.) 

Into canal approx 2.3 
1 per sec (30 i.g.p.m) 

July - approx. 10 1 per 
sec (150 Lg.p.m.) 



Station 

3+000 

3+270 

CANAL OBSERVATIONS (CONT'D) 

MAY TO SEPTEMBER, 1981 

Remarks 

Small flow (less than 0.15 1 per sec, 
2 i.g.p.m.) trickling down R.H.S. toe 
of dyke from weir 14 into ponding at 
weir 16 (pond depth approx. 10 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 

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

Page 4 of 4 

Seepage 



TABLE 5-2 
Chemical Analyses of Seepage at Intermediate Dam South Abutrnent 

Location Cation Con en tra ti on (ppm) pH 
Pb Zn Fe Cu Mn Mg Ca Na 

May 22, 1981 
Int .. Dam Seep o.08 0.1 5 2.80 0.02 0.09 13.0 28 3 
canal 0.08 0.17 0.29 0.01 0.03 2.4 8 2 

May 26, 1981 
Int. Dam Seep 0.07 0.09 2.01 0.02 0.11 1 3 • 1 26 1 
canal 0.09 0 .15 0.24 0.01 0.03 3.5 9 1 
Quarry Seep o.65 0 .16 0 .11 0. 01 0.02 38.9 51 2 

June 11 ' 1981 
Int. Dam West 0.03 0.38 0.23 0.03 Q.05 13 32 7.2 
Int .. Dam East 0.12 0.75 2.31 0.04 0.28 22 38 7,3 

Canal 0.08 0.44 0.18 0.02 0.1 0 4 21 1 7 .1 
Quarry Seep Q.08 0 .15 0.26 0.02 0.04 140 60 2 7,4 

July 21 , 1981 
Int., Dam Seep 0.06 o.3o 0 .1 0 0.03 0.02 18 38 Tr. 7.6 
CVD Seep s. Abut 0.08 0 .1 8 0.09 0.02 o. 01 27 63 7.4 
Canal o.o5 o.17 0.21 0.02 0.09 8 28 1 7.0 
Quarry Seep 0 .10 0 .1 0 0.10 0.02 0.03 60 80 3 7,9 

Pumping into Diversion Channel Started July, 29, 1 981 

July 29, 19B+ (approx. 5 hrs .. after pumping started) 
Int .. Dam Seep 0.06 0.41 0.04 0.02 0.03 13.o 37 6 7.6 
Canal 0.03 o.51 0 .1 2 0.03 1. 33 7 .19 34 28 7,7 

August 3' 1981 
Int .. Dam Seep 0.05 0.02 o.o5 0. 01 0.02 15.o 42 19 7,7 
Canal 0.07 0 .16 0.22 0.02 1. 08 7.85 32 28 7,5 

August 7' 1981 
Int .. Dam (floor 

Seep) 0 .1 3 0 .16 0 .16 0.02 0.04 14.9 50 23 7,5 
Int.,, Dam (wall 

Seep) 0.07 0.08 0.08 0.01 0.04 14.6 45 19 7.7 
Canal 0.06 0.09 0.10 Tr. 1. 53 9,54 46 38 7.8 
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Sept. 8/80 

No. 1 89 

Attn: Mr. G. Whitley 

APPENDIX I 

Yukon Territory Water Board 

Re: Cyprus Anvil Down Val l ey 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: 

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

the 50 year flood in cut criteria at more locations. 

2. The canal dyke has been widened from 7.8 m t o 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 ra ising of 

about 4 m above the presently proposed construction elevation. (The 

present dyke crest is 4 m above the canal invert.) 

Drawing No. 7922025-7. 

See Tender 

3. 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. 

4. 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. 

Golder Associates 
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5. 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 placemen t and thus providing better long term 

stability. See Tender Drawing No. 7922025-7. 

6. The thickness o f the downstream drain of t he Cross Valley Dam has 

been increased in thickness from 2 m to 4 m t o ensure that about 

half of the drain will be placed in the dry. 

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

Valley Dam to retain waste materials r esulting from dam foundation 

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

8. An access road is to be constructed along the North Valley wall f o r 

tailings pipeline and general access. 

7922025-2 and 12. 

See Tender Drawing No 's 

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 l ong term. 

Following are specific r eplies to the concerns raised by Hardy Associ­

ates: 

2.1 Geotechnical aspects 

2.1.1 The secondary blanket of the Cross val ley 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 

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

our experience with the existi ng dam suggests that seepage 

Golder Associates 
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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 darn or provision of a very 

coarse drain at the dam toe. 

2.1.3 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 on 1 y 

in the vicin i ty of the upstream toe of the darn. Therefore abrupt 

differential settlements at the junction of the blanket and core 

are not anticipated. Furthermore, the design of the darn 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 gr avel 

alluvium which is relatively permeable. 

Should foundation subexcavation conditions ind icate that ice ri c h 

premafrost exists near the junction of the core and the blanke t, 

the thickness of the upstream blanket at the junctin will be 

increased during construction . 

2. 1 .4 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 

Golder Associates 
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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 equipment rental (hourly) basis to 

maximize construction control and hence control the effectiveness 

of dewatering by limiting the length and width of trench r equir-

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.Q. 

Golder and D.J. Bazett. Paper presented at the 9th Congress for 

Large Dams, 1967.) 

2.1.5 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. 

2. 1.6 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. In 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 ) • 

2.1.7 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 pi le will not interfere with the canal 

operation. 

Golder Associates 



( 

r 

February, 1982 5 80 2-2038 

The potential for occurrence of s eepage along thaw planes can 

only be asses sed at construction . Ice rich mater i als which could 

be the source of such permeable thaw planes are t o be r emoved as 

strippi ng 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 whi ch will 

tend to plug such planes in a manner similar t o th e intended 

behaviour of the upstream filter of the Cross valley Dam . Th e 

excavated face could be l ined with the seepage control line r if 

deemed necessary . (It i s noted that the test excavation has held 

about 1 m of water since June, 1980) . 

2.1.8 The tender documents include provisions for i nstallation of 

instrumentation i n Sections 3.2.7 (P. G-1 0) and 4. 2 .5 (P . 

G-29) . The l ocation of the instrumentation will be determined at 

the time of construction so that i t may be located in t he most 

criti cal area . Some instrumentation will be installed fol l owing 

the completion of construction using Cyprus Anvil Drilli ng 

equipnent or other drilling equipnent. 

Thermistors wil l be installed at selected locations along the 

canal similar to the monitoring provided at the test excavation . 

A survey control line has been established up slope of the canal 

to flag downslope movements. EDM survey techniques wi ll be used 

fo r preconstruction and as constructed surveys as well as 

movement monitoring. 

Monitoring of the Cross valley Dam will consis t of piezometers 

and settlement points located at cri tical areas. Piezometers 

will be installed in the downstream drain and in the foundation 

beneath the drain . The seepage quantity at t he dam t oe will be 

inspected on a regular basis . The settlement points will be 

surveyed as necessar y to monitor vertical and horizontal 

movements. 

In general instrumentati on will be installed as deemed necessary 

by the design engineer at the time of construction . In the past , 
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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 f l ows 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 in 50 year design of the 

spi l lways would be adequate during the operating life of the mine 

when modifi cations 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). 

2.2.2 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. 

2.2.3 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. 

2.2.4 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 

required at such locations (cleaning and backfill with rock 

riprap). The major stream at Sta. 0+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 al though the 

high velocity of the flow in the canal outfall should preclude 

significant sedimentation. 

2.2.s 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. 

2.3 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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Regards 

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 agjacent 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 discussions with Mr. Wim Veldman of 

Hydrocon Engineering (presently in Alaska) and his more direct 

input may be submitted if required. 

D.C. Goodall 

Golder Associates 

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

Dear Sir: 

APPENDIX II 

Re: Cyprus Anvil Down Valley Tailings Containment 

October 8, 1980 
File No. 802-20 38 

Further to our discussions of October 2, 1980 we hereby subrnlt our pro­

posal for dewatering the f o undation areas of the Cross Valley and Inter­

mediate Darns. 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 Darn, the net ef­

fec t is to lower the drainage invert at the Cross Valley Darn and Inter­

rnedia te Darn. 

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 Darn 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 

Darn 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 Retai ner 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 rn upstream of the Intermediate Darn. 
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The profile of the existing Rose Creek bed and of the proposed ditch 

invert is shown on Figure 2. The cro ss-section of the proposed channel, 

which is adequate t o 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 s oon as possible 

so that it may be completed prior t o complete freeze-up . Creek 

crossings would be required a·t points A, C and D shown on the Figures. 

Excavation wo uld progress from point O 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 ultimat e ly be used as the downstream seepage 

collector for the Cross valley Dam. 

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, f o undation subexcavation of the Cro ss 

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 

'&Qfle ~~o 
D.C. Goodall, P.Eng. 
DCG/kk 
Encl. 
cc: N.G. Cornish, Superintendent Environmental Control 

Cyprus Anvil Mining Co rporation 

Golder Associates 
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CROSS-SECTION OF PROPOSED 
DAM FOUNDATION 

CONSTRUCTION DRAINAGE DITCH 

Original ground surface--

Backhoe excavation----...._ 
I (Depth Varies) l ~ 
r--2m.---

Note : At some locati~ns spoil could 

be placed only on one side 

of the excavation 

Scale 1: 50 
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APPENDIX III 

PROJECT PHOTOGRAPHS 

Overall Site Photographs 

Canal 

Figure 
III-1 

802-2038 

Cornish Creek Diversion III-2 
Common Excavation 
Rock Excavation/Rock Trench 
Canal Dyke Placement (Class I) 
Filter Gravel Placement 
Class IV Rip Rap - 0.19 Percent Grade 

- Outfall 
Class V - Outfall 
Fish Gravel 
Diversion Dam 
Creek Interceptions 
Thermal Liner Erosion 

Intermediate Dam 
Subexcavation 
Initial Construction 
South Abutment (and Drains) 
Closure 
Final Construction 
Completed Dam 

Cross Valley Dam 
Subexcavation 
Initial Construction 
Settlement Plate 
Construction: 

Upstream Blanket 
Closure 
Spillway/Decant 

Completed Dam 

North Valley Wall Interceptor Ditch (N.v.w.I.D.) 
Mine Leg 
Borrow Area "F" 
North Abutment c.v .D. 

Access Road 
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III-3 to 10 
III-11 to 18 
III-19 to 20 
III-21 
III-22 to 23 
III-24 
III-25 to 26 
III-27 
III-28 to 31 
III-32 
III-33 

III-34 
III-35 to 38 
III-39 t o 41 
III-42 
III-43 to 44 
III-45 

III-46 
III-47 
III-48 
III-49 to 53 

III-54 to 55 

III-56 
III-57 to 58 
III-59 

III-60 
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OVERALL SITE PHOTOGRAPHS 

VIEW EAST 

VIEW N.W. 

Figure III- 1 

-

~Diversion Canal 

B . P. "A" 
(where water 
ponding to 
r ight of Jes) 

""' New Diversion 
Canal 

~ 
Borrow area 
r; C" (North of 
Drainage Ditch) 

Ditch 

(note beginning of drop weirs) 
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CORNISH CREEK DIVERSION Figure III-2 

Aerial view of Cornish Creek diversion undertaken by the Contractor in 
December and January 1980/81 to maintain a dry canal excav a tion. 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 t o route the flow through its o riginal 
channel . 
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COMMON EXCAVATION Figure nr-3 

Clearing, stripping and initial common excavation was usually performed 
us ing dozers. The major problem with this method is that waste common 
excavation tends to be deposited over the stripped dyke foundation area 
(view S . E. , station 1+900) 

Common excavation using motor scrapers, pushcats and ripper cats. 
(station 3+000, view N.W. ) 
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COMMON EXCAVATI ON 

Motor scraper in process of common excavation. 
frozen ground in foreground . 

Figure III-4 

Note ripped up 

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 rn-s 

Seepage icing i n excavations caused winter construction 
difficulties (progress and control). This westerly view 
shows seepage from rock bluff (quarry site) at about 
station 2+700 

Seepage from the backslope of the excavation at station 2+900 
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COMMON EXCAVATION Figure nr-6 

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

View S.E. from station 3+500
1
excavation 

Creek during December/January 1980/ 81 . 
bend in upper half of photo) 

filled with ice and water from Cornish 
(Cornish Creek located at sharp left 
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COMMON EXCAVATION Figure III- 7 

Irregular bedrock surface in the vicinity of station 0+100 , (view S.W.) 

Irregular bedrock and winter temperatures 
resulted in 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 III- 8 

View east of "bedrock surfa ce " 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 III-9 

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

Subsequent drilling and blasting of above "rock" revealed that it wa s very 
hard frozen till (with some boulders). 
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COMMON EXCAVAT I ON Figure rrr- 10 

View S.E. showing Common Excavation underway i n 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 seepage 
control liner. 
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ROCK EXCAVATION Figure III-11 

View west of the backwall after blasting 
to the first bench level (approx . a 6m cut) 
in t he vicinity of station 0+600 . 
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ROCK EXCAVAT ION Figure III-12 

Highly weathered b e d r o ck in wa ll o f r ock trench near statio n 0+360 (typi c al 
of 0 +360 to 0 +400 area ) . Seepage control line r was placed a cros s the bottom 
of the canal excavation in this area . 

Fractured rock on wal l of rock tre nch near s tat ion 2+460 . Note secondary 
c a lc ite a nd poss i bly gyps um. Seepage control liner was placed across the 
bottom of t he canal exca va tion i n t his area . 
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ROCK EXCAVATION Figure rrr- 13 

Shear zone in wall of rock trench near 
station 2+475. 
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ROCK EXCAVATION Figure I II- 14 

Ice i n r ock joi n t exposed by rock trench sta tion 2+500 

Ice in rock j oin t s tation 2+500 
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ROCK EXCAVATION Figure rrI- 15 

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

Irre gular bedrock in rock t rench near station 2+220 (view S.W.) 

Golder Associates 
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ROCK TRENCH Figure 

Cleaning of rock trench in vicini ty of stat i on 0+ 300 . Note 
small piles of loose rock to left of t rench gathered by 
small backhoe. 

III - 16 

Hand shovel clea ning of the trenc h was a l s o used whe n necessary . 
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ROCK TRENCH Figure III-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. 

S.E. view of above. Note rock irregularity. 

Golder Associates 



• 0 
0 

"' • • • ·;;: 
• er 

i 
" 0 

u 
.!. 
0 

ci: 

SEEPAGE LINER PLACEMENT - RCX::K TRENCH Figure rn- 1s 

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 t he 
trench rock . 

View S . W. at station 1+770 area. Note curving of rock trench to chase 
s ubcrop into backslope. 
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CANAL DYKE PLACEMENT (CLASS I} Figure III- 19 

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) 
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CANAL DYKE PLACEMENT Figure rn- 20 

Winter compaction of Class I sand and gravel dyke . Material compacted 
using 8 to 12 passes per 0.15 rn lift. Material typically had moisture 
content of 4 percent. (view east from station 2+600). 

Placement of seepage control liner adjace nt to Class I dyke. Canal 
excavation at left. (s tation 1+900 approx.) 
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FILTER GRAVEL PLACEMENT Figure nr-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 

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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CLASS IV RIPRAP - 0.19 PERCENT GRADE Figure nr-23 

View S . E. showing riprap placed over thermal liner on b a c kslope (None had 
been placed on bottom). (station 1+950) . 

Vi ew S.W. from 1+950 showing all class I V riprap in p lace and pilot 
channel before diversion. 
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CLASS IV RIPRAP - OUTFALL Figure III-24 

View N.W. of class IV riprap (filter rock) on walls near out let of 
c anal t o Rose Creek. 

Beginning ~lacement of class V riprap over class I V filter rock. View 
S.W. at station 3+000. 
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CLASS V - OUTFALL Figure III-25 

View S.W. from station 2+850. Placement of class Von backs l ope. 

View 
Note 

W from 3+300 . Class V rock being placed on bottom (formi ng weirs) 
also 0.19 percent class IV section in upper third of photograph. 
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CLASS V - OUTFALL Figure III-26 

View N.W. from 3+300 (approx) showing completed rock weirs. 

View S.E. from 3+300 showing placement of fish gravel in progress. 
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FISH GRAVEL Figure r rr- 27 

Looking downstream (W) from station 2+850. Note "fis h" gravel 
place d over erosion cont r ol rock . 

As above a fter diversion. Fi sh g r ave l a ppears to h a ve successfully 
plugge d voids in e r osion control r oc k . 
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DIVERSION DAM Figure 

Initial stages of construction. Old dive rsion channel in foreground, 
existing dam at right. Seepage liner (dark si l ty materi al) was placed 
in bottom of old Rose Creek channel and adjacent to rib between bypass 
ditch and o l d c hannel (vi ew N.W.) 

Similar to above . Bypass ditch is b e twee n equipment and existing dam on 
right. Cofferdam in foreground to keep canal area dry. 

Golder Associates 
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DIVERSION DAM Figure rn-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. 
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DIVERSION DAM Figure rrr- Jo 

View west from top of temporarydi ve r s i on d a rn showing final Diversion Dam 
construction . Diversion Dam core (till) is be i ng placed acros s bypass ditch 
tying into seepage liner along rib ( l eft) and keying into existing dam on 
righ t . Area be t ween temporary dam and Diversion Dam was filled with sand 
and gravel (see b e low) . 

View southwest similar to above,core of Diver sion Dam is being raised . 

Golder Associates 
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DI VERS ION DAM Figure rrr- 31 

View S.E. of completed Diversion Dam. Existing Dam o~ left . 
Seepage emerging in b ypass 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. 
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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 . Also note rock apron at creek mouth . 
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THERMAL LINER EROSION Figure III-33 

Washout in vicinity of station 0+750 due to natural overflow channel at 
Goodall Creek. A trench was dug in Octobe r 1981 from this overflow channel 
to the main Goodall Creek channel to prevent similar future occurrences . 

Backslope erosion i n v icinity of station 2+000. Note r iprapping of thermal 
liner at top and downslope . See page was emerging at s l ope mid-height and 
slope rip rap was i ntended to pre v e nt erosion f r om such seepage. It was also 
intended t hat surface water flow along the tip of t he thermal liner and down­
s lope where the s lope was riprapped. The latter objective was not achieved. 
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INTERMEDIATE DAM CONSTRUCTION Figure 

Subexcavation of south abutmen t (view west, March 1981). 

View east of drainage ditch in Intermediate Dam area. Note 
collapse of ice when drainage ditch became operational enabling 
subexcavation to be conducted in dry. 
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INTERMEDIATE DAM CONSTRUCTI ON Figure III- 35 

View N.N.E. showing b ackfilling of cutoff trench. Note silt stratum 
into which the trench is keyed . 

View S . W. showing cutoff trench adjace nt to terrace. Trench was 
excav ated to water level before backfilling with till. 
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INTERMEDIATE DAM CONSTRUCTION Figure III- 36 

View north showing initial stages of fil l ing . 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 . 
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INTERMEDIATE DAM CONSTRUCTION Figure III-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 tha t 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 d i tch. No filling had been undertaken 
at this stage south of the drainage ditch. 
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INTERMEDIATE DAM CONSTRUCTION Figure 

Vi ew S. W. in vicin i t y o f s tation 0+400 s howing coarse zone in 
upstream excavated face of Intermedi ate Dam . 

III- 38 

Closeup of the above, Such pockets were s ube xcavated and covered 
with a sand fi l ter (material adjacent to these coarse zones) before 
placing upstream till facing . 
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INTERMEDIATE DA..11 CONSTRUCTION Figure rrr- 39 

View sout h showinq seepa0e from south abut ment area to Dra i nage 
Ditch "( in foreqround) . Note thermal l iner . 

Closeup of thermal liner between · two seepage channels above . 
Although most seepage flowed f rom the base area, so~e flowed 
from thermal liner particularly after filling in this area. 
(bedrock underlies the the rmal liner in this area). 
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INTERMEDIATE DAM CONSTRUCTION Figure III- 40 

View south showing the subexcavate d dam foundation south of t h e drainage 
ditch. Note the cofferda m ac ros s the drainage d itch (at left ) in preparat ion 
for closure . Note also the r mal liner at sout h abutment and core cutoff trench 
south of drainage d i tch (lower right corner) . 

View S . S.W. showing preparation of base south of drainage ditch downstream 
of centreline . Backhoe exca vation east drai n. Note removal of thermal 
liner to key i n core . 

Golder Associates 
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INTERMEDIATE DAM CONSTRUCTION Figure III- 41 

View S . S . W. showing installation of west d r ain 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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INTERMEDIATE DAM CONSTRUCTION Figure III-42 

Vi ew south showing clo s ure of the dam at the drainage ditc h 
up stream of centre l ine . 

View N. N.E. showing completion of core closure and the beginning 
of zoning in area s o uth of former drainage ditch. 
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INTERMEDIATE DAM CONSTRUCTION Figure nr- 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 b e drock was encountered downstream of the 1981 centreline . 
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INTERMEDIATE DAM CONSTRUCTION Figure III- 44 

View north showing nearly completed dam with spillway dyke and 
apron construction i n progress. 
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I NTERMEDIATE DAM Figure I II- 4 5 

View north showing c omp l e t ed Inter mediate Dam . Not e spillway i n left 
foregroun d . 

Vi ew S . S .W. showing completed Inte r mediate Dam . Note p ump and p i peline . Ro ck 
stockpiles on berm area wil l r equire r emoval before future construction . 
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CROSS VALLEY DAM CONSTRUCTION Figure nI-46 

Subexcav a tion of Cr oss Valley Dam , January 1981 , Note location of upstream 
blan ket and waste p i les . 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 III- 47 

View nort h showing first stages of dam fi l ling. As for the Intermediate Dam 
the area to the Drainage Ditch was filled fi r st . Note advancement of core 
trench and pad constr uction on the vicinity 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 dewate r i ng control. 

Golder Associates 
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CROSS VALLEY DAM 

Golder Associates 

Figure rrr-48 

Typical settlement plate 

installation. Note 2 . 5 cm 

~ipe 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 

wate r pressures. 
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CROSS VALLEY DAM CONSTRUCTION Figure III- 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 t oe 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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CROSS VALLEY DAM CONSTRUCTION Figure III-50 

View S.W. showing upstream blanket construction to 90+m offset and initial 
dam construction south of Drainage Ditch . 

View south showi ng upstream blanket constructi on from 45 m offse t to 90 m 
offset in Borrow Area " C" v i c i nity . Note 20 cm pipeline across upstream 
blanke t at south abutment in preparation for closure at Drainage Ditch 
(just beyond ramp). 

Golder Associates 
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CROSS VALLEY DAM CONSTRUCTION Figure 1n-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 doze r 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 to 90 m limit at station 0+210. 
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CROSS VALLEY DAM CONSTRUCTION Figure rn-s2 

View west from Intermediate Darn 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 ~ CONSTRUCTION Figu-re rrr- s3 

View S.W. showing initial spillway construction. North Valley Wall 
Interceptor Ditch in foreground. Rock apron under construction . 

Vi ew similar to above showing decant and spillway under construction . 

Golder Associates 



l 

.,, 
; 
• ~ : 

' .. 
Ll'.l: 

•' t?: 
l 

;:; . e 
Cl. 

CROSS VALLEY DAM Figure III- 54 

View S.S .W. showing completed dam with spil lway in foreground 

View W.S.W. showi ng comple t ed spillway with North Valley Wall Interceptor 
Ditch in foreground. 

Golder Associates 
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CROSS VALLEY DA.M Figure rn- 55 

View N. N. E . showing downstream side of completed darn . Note toe drain, 
pipeline and toe access road. 

View north showing upstream face of completed dam. Note supplementary riprap . 
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NORTH VALLEY WALL INTERCEPTOR DITCH 

Golder Associates 

Figure rrr- 56 

View northeast showing mine 

leg segment of d i tch. Rock 

excavation in base of channel 

wa s completed sugsequent to 

phot ograph. Inle t to this 

segment has not been excava-

ted as of time o f writing 

(February 1982) . 
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NORTH VALLEY WALL INTERCEPTOR DITCH - BORROW AREA "F" Figure 

Looking west from old valle y 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 bedrcck. 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 

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 

Looking west,note ripra.p in channe l 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 f r om decant in CVD spi l lway are a . Note junction 
of NVIVID and decant as we ll a s cut backslope and access road. 

Golder Associates 
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ACCESS ROAD Figure 

Typical cut/fil l construction used where na t ural materials were not 
useabl e. Note sidehil l 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 

III- 60 



)> 
"1J 
"1J 
rn 
z 
0 x 
< 



j 

. ~ 
• c!! 

~ 
J 

, 
' ~ 

J 
Ua 

~ 
~ 
!'I 

~ 
~ 

J 

RECORD OF BOREHOLE 81-98 

LOCATION (See Figure .• ) 2087 .20 N 4.70 E 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. Skg DROP 762 mm 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(m) 

1050.9~ Ground Surface 
o.o 

1048. 3~ 
2 . 59 

U.046. OE 
4 . 88 

1045 .11 

5 . 79 

b.044.2 

6.71 

FILL, brown silty SAND 
and GRAVEL TILL 

Dark grey- brown SAND and 
GRAVEL with organic silt 
and fine sand seams, 

Oxides (Frozen @ 
1047. 89 m) 

Red-brown GRAVEL with 
coarse sand and silt 
(saturated) 

Silty TILL 

End of Borehole 

b ~ 
I( w 

ffi lf) _, 

i ID 0 ~ 
~ ~ I"") 

~ ~ ~ 
w w ' ~ 

~ § 
_, 

~ "' ~ ::E 0 
~ < a:: Iii (/) 

-
1 AS 

.....__ 

1--

2 AS 
~ 

3 DO 21 
,___ 

BORING DATE August 11, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 
w,. w wt ADDITIONAL 

LAB. TESTING I 0 I 

-· 

M+C= 31. 8 % 

VERT I CAL SCALE 1: 50 Golder Associates 
BOREHOLE No. __ 8_l_-9_8 __ 

SHEET _l_ OF _l_ 
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RECORD OF BOREHOLE 81- 99 

LOCATION (See Figure .• ) 2111.82 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH . 

(m) 

1050 . 9 · Ground Surface 
0.0 

Brown SAND and GRAVEL 
TILL, Oxides 

1048. 6~ 
2 . 29 GRAVEL wi th medium coarse 

sand and silt 

1047 . 6S 
3.28 

1045. 7< 
5.18 

Grey-brown silty GRAVEL 
and fine to medium ,SAND, 
Oxides 
(Fro zen @ 1046.09 m) 

End of Borehole 

.... 
~ 
l 
~ 
Cl 

~ 
t; 

16.89 E 

DROP 7 62 nun 

~ w a: _, 
w LI) < 
m b! 2 w 0 ~ 

i ~ M ~ 
w w .... 

~ _, _, 
~ ~ ~ 

~ 2 2 
~ < ~ iii (/) 

......__ 
1 AS 

BORING DATE August 11, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 
w, w w 
l 0 IL 

M+C= 37 . 2 % 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

BORE HOLE No. 81-99 
SHEET _L OF _l_ Golder Associates VERTICAL SCALE 1 :50 
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RECORD OF BOREHOLE 81- 100 

LOCATION (See Figure . . ) 2131.93 N 18. 1 3 E BORING DATE August 11, 1981 

BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 150 nun 

~ 
~ 

SAMPLE HAMMER WEIGHT 63. 5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH . 

(m) 

1051.0S Ground Surface 
o.o 

1048.9E 

Brown silty SAND and 
GRAVEL TILL , Oxides 

2. 1 3 Brown GRAVEL with medium 
fine sand 

1048 . 35 
2 . 74 

Dark brown silty GRAVEL , 
Oxides 

~ ~~_04_5_.7_6 _____________ ___, 

J 5 • 3 3 Dark brown GRAVEL with 
medium-coarse sand and 

DROP 762 nun 

b ~ 
"' ~ 

~ 
l/) -;i, > 0 

l 
~ ~ M ~ 

i ~ ~ 
"' "' ' i= 

~ I ~ ~ < 

~ 0 ili 
~ ...J ill ... ., ::: 

,__ 
1 AS 

0--

2 DO 72 
6.40 Layered grey brown silty ,__ 

DATUM Project 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 

WP w w ADDITIONAL 
I l LAB. TESTING I 0 

M+C= 11. 3A; 

~. t-~~~~:_a-+_s_o_m_e_s_1_·1_t--(w_e_t_)---.,..--~ ~ (Frozen below 1045 . 4 m) 

~ ndd ~a GRAVEL, medium coarse r+--~-l----1f---l----l--+---+--~--+---I-------~ J 6 • 71 \sand and grey SILT with 

~' fine sand (Frozen) 
~ End of Borehole 

VERTICAL SCALE 1: 50 Golder Associates BORE HOLE No. 8 1-100 
SHEET _l_ OF _ l _ 
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RECORD OF BOREHOLE s1-101 

LOCATION (See Figure . . ) 2145.49 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63.5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH . 

(m) 

tl050~9L Ground Surface 
0.0 

[1048 .65 
2.29 

1046.82 
4.12 

G044 .3E 
6.58 

FILL, brown silty SAND 
and GRAVEL, Oxides 

Brown silty SAND and 
GRAVEL 
(Frozen@ 1047.28 m) 

Dark grey-brown silty 
GRAVEL with fine coarse 
sand and seams of silt 
(Frozen) 

End of Borehole 

~ 
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i 
t; 

34. 72 E 

DROP 762 rrnn 

~ 
ll) "' a: ...J 

"' 0 ~ CD 
::E UJ (") 

C>. 

i ~ ~ 
"' UJ ' ~ ir I( ~ 
::E ::E 0 ili 
< < ..J iil "' (/) CD 

1 AS 

2 DO 70 

SORING DATE August 11, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 
WP W Wl 
I o I 

M+C = 34.4 % 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. 81-101 
SHEET _l__ OF -l-



RECORD OF BOREHOLE 

LOCATION (See Figure .• ) 2170.64 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 k g 

ELEV. 

DEPTH. 

(m) 

SOIL PROFILE 

DESCRIPTION 

lJ 050 . 9 C:: Ground Surface 
o.o 

l 0 46 . 7,. 

4.27 

1 044 . sc 
6.10 

FILL, brown silty SAND 
a nd GRAVEL 

Grey-brown silty fine to 
coarse SAND, little 
gravel (very wet, no DO 
sample taken due to sloug­
hing) 

End o f Bo rehole 

4 7. 51 E 

DROP 7 62 mm 

I-

~ w 
a: ..J ,.. ~ < 

l i ie bl 
< ~ z a: 0 
CJ w w ' ;: ;: i IC ~ 

< 
~ ~ ~ 
I- < _, ..,, ..,, 

"' "' w 

1 AS 

81-102 

SORING DATE August 11, 1 981 

BOREHOLE DIAMETER 150 nun 

DATUM Proj ect 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 
w, w w ADDITIONAL 

IL LAB. TESTING I 0 

M+C=l0 .5 % 

VERTICAL SCALE 1:50 BORE HOLE No. 81- 102 
SHEET _ l _ OF _l_ Golder Associates 



RECORD OF BOREHOLE 

LOCATION (See Fi~ure •• ) 2197 .03 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(m) 

~050.9: Ground Surface 
0.0 

1047 .6 
3.35 

FILL, brown silty SAND 
and GRAVEL 

FILL, brown silty fine­
medium SAND and GRAVEL 

n. 046 . 29 ------- very wet ----
4.66 

1044. 4( 

Black organic SILT with 
rootlets and fine sand 
seams 

6.55 End of Borehole 

60.79 E 

DROP 762 mm 

~ ~ 0 w rt IC ..J 

>- w U1 < 
l ID 

!t'. 0 ~ ::i: 

~ f ~ 
(") 

~ 
w w ' ~ ~ ..J rt ~ Q. 

iZ IC ::i: ~ ~ !ii < ..J 
(J) (J) w 

1 AS 

2 DO 10 

81-103 

SORING DATE August 11, 1981 

BOREHOLE DIAMETER 150 nun 

DATUM Proj ect 

I I I I 

WATER CONTENT PERCENT 
w, w wt 
I o I 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

BORE HOLE No. Rl - 1 0 1 
SHEET _l_ OF _l_ Golder Associates VERTICAL SCALE 1:50 
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J 

~ 
~ 

RECORD OF BOREHOLE 

LOCATION (See Figure . • ) 2222.11 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63.5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(m) 

1 n4~ h~ Ground Surface 
0.0 

047.4C 
1.22 

FILL, red-brown SAND and 
GRAVEL 

Brown silty SAND and 
GRAVEL TILL, becomming 
dark brown 

b 
~ 

l 
~ 
g 

81. 42 E 

DROP 76 2 mm 

~ 
"' a: U"l ..J 

"' < 
Ill 

"' 0 0 
::E vi 
:> 

ti. C""l 
~ ~ z 

"' "' ' I= 

i ~ ~ < 

~ g ilj 
vi '° u:i 

lAS 
-

-
2 AS 

-

81-104 

SORING DATE August 11, 1981 

BOREHOLE DIAMETER 150 rmn 

DATUM Project 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 
ADDITIONAL WP w w 

IL LAB. TESTING I 0 

M+C=32 .9~ 

M+C=28.H 

300 13 

~ rl0~4_3_._5_St--~~,,----~---,----~~~~~-+~+--+--+---!~--!l--~i--~+-~+-~+-~.J--~~~~-__. l 5. 03 End of Borehole 

J 

~ 
J 

l 
~ 

J 
BORE HOLE No. s 1 - 1 04 

SHEET _l_ OF _l_ VERTICAL SCALE 1:50 Golder Associates 



-• RECORD OF 

LOCATION (See Fi gure .• ) 2248. 83 N 

BOREHOLE TYPE Solid Stern Auger 

SAMPLE HAMMER WEIGHT 63 . 5 kg 

ELEV. 

DEPTH . 

(rn ) 

0.0 

noa7 c;1 

1. 07 

h046.0l 
2 . 59 

,._044 . 03 
4.57 

SOIL PROFILE 

DE SC RI PTION 

FILL, brown GRAVEL with 
fine-medium sand 

Dark brown silty SAND and 
GRAVEL TILL 

Grey brown to brown silty 
GRAVEL TILL with fine­
coarse s and (very wet, 
sloughing , frozen at 
1044 .18 rn) 

End of Borehole 

BOREHOLE 

96.63 E 

DROP 762 nun 

.... 
0 
~ UJ 

a: ...J 

> UJ < 
ii: al 

ll' ~ 
~ 

~ z ~ ~ 
UJ UJ 

.._ 
~ 

~ 
t. t. ~ 
2 2 0 ~ 
< < ...J ril <I) <I) al 

-1 AS 

2AS 
-

81-105 

BORING DATE August 11, 1981 

BOREH OLE DIAMETER 150 mm 

DATUM Project 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 

WP w w ADDITIONAL 
I l LAB. TESTING I 0 

M+C=ll . 8~ 

VERTICAL SC ALE 1 :50 Golder Associates BORE HOLE No. 81-105 
SHEET __!_ OF _ l_ 
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~ 
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1 

~ 
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RECORD Of BOREHOLE 

LOCATION (See Fiiure •• } 2275 . 27 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63.5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

m) 

o.o 
FILL, brown GRAVEL and 
fine-medium SAND 

1047 .22 
1.07 Dark brown silty SAND and 

GRAVEL TILL 

tl046. 37 
1.92 

tl045 . 5~ 
2 . 74 

1 nL1L1 oLl 

3.35 

0..043.2E 
5.03 

Dark brown silty GRAVEL 

Grey-brown GRAVEL and 
medium-coarse SAND with 
some silt (wet) 

Dark, becomming light 
brown silty GRAVEL and 
fine-coarse SAND 
(saturated) 

End of Borehole 

... 
0 
~ 
> 
if 
i 
~ 
< 
i; 
V I 

111. 62 E 

DROP 762 mm 

~ UJ 
a: _, 
UJ L1) < 
CD ~ :::E ~ 0 
::::i ~ M ~ z 
UJ UJ ' ~ -' I( ~ ll. 

~ :::E :::E 
~ < ~ d (Jj 

-
1 AS 

-

-
2 AS 

3 DO 23 

81-106 

SORING DATE August 11, 198 1 

BOREHOLE DIAMETER 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 
w, w w 

IL I 0 

M+C= 18.9% 

150 mm 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

lSl. Water level 
@ 1047. 38 m 
before back­
filling hole 

VERTICAL SCALE 1 : 50 
BORE HOLE No. 81-106 

SHEET _l_ OF _l_ Golder Associates 



RECORD OF BOREHOLE 

LOCATION (See Figur~ •• ) 2299. 74 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63.5 kg 

ELEV. 

DEPTH. 

(m) 

048 . 3!: 
0.0 

tl.044.2E 
4 .12 

1043.8 
4.57 

SOIL PROFILE 

DESCRIPTION 

Ground Surface 

Brown GRAVEL and fine­
medium SAND (very wet @ 
1046.86 and saturated 
@ 1 045 .64 In) 

Brown GRAVEL and medium 
to coarse SAND (saturated 

End of Borehole 

I-
0 
~ 
>-
l 

~ 
~ 
Iii 

12 8 .01 E 

DROP 762 mm 

w 
ffi -' < m w ~ 
~ Q. 

~ ~ z 
' w w ~ 

~ 
~ ~ 
~ 0 ~ 

-' iil II) m 

1 AS 
-

2 AS 

81- 107 

SORING DATE August 11, 1981 

SOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTE NT PERCENT 

WP W W 
I 0 IL 

PIEZOMETER 
OR 

STANDPIPE 
INST ALLA Tl ON 

ADDITIONAL 
LAB. TESTING 

~ Water level 
~-i047 . 77 m 

IJ?rior to 
oackfilling 
!hole 

1:50 Golder Associates BORE HOLE No. 81-107 
SHEET _l_ OF _ l _ VERT! CAL SCA LE 



\~ 
jl 

c!! 

~ 
] 
~ 
~ 
~ 

! 

l 
i 

J 

RECORD OF BOREHOLE 81-108 

LOCATION (See Figure .• ) 2276.47 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(m) 

1048 .9 Ground Surface 
0.0 

0.91 

1046 . BC 
2 .13 

1045.6: 

3.28 

11 n43 9C 

5.03 

FILL, brown silty SAND 
and GRAVEL TILL 

Black organic SILT with 
some g ravel and rootlets 

Dark brown silty SAND and 
GRAVEL TILL, Oxides 
(very wet) 

Light brown fine-medium 
SAND s ome gravelly l ayers 

End of Borehole 

138 .62 E 

DROP 762 nun 

§ 
b w ~ a: L[) -' 
>- l8 0 < 
l :f w (V) ~ 0. 

~ 
:> ~ ~ z 
w w ' ~ ~ 
-' -' ~ 0. 0.. 

~ ::i; :f ~ ti; < < -' 
</) </) w 

1 AS 

2 AS 

3 DO 1 0 

BORING DATE August 11, 1981 

BOREHOLE DIAMETER 150 mm 

DAT UM Project 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 
ADDITIONAL w, w w 

IL LAB TESTING I 0 

M+C= 20% 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. 8 J -108 
SHEET ..l_ OF __l__ 
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RECORD OF BOREHOLE 

LOCATION (Su Fi~ure •. ) 1937.40 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63 . 5 k g 

ELEV. 

DEPTH. 

(m) 

o.o 

SOIL PROFILE 

DESCRIPTION 

Silty GRAVEL TILL with 
rounded and irr_egular 
rocks, hole terminated 
on r ock 

2 . 29 End of Borehole 

.... 
0 
IC 
> 
l 
~ 
C> 
i'= 
~ 
Iii 

- 20.75 E 

DROP 762 mm 

w 
a: ..J 
UJ < 
Ill 

~ ~ :E 
::> ~ ~ z 
UJ UJ ' i'= 
ri' IC ~ < 

~ ~ 0 ~ 
..J iil (/) Ill 

l AS 

I? TY\ 

8 1-109 

BORING DATE August 1 2 , 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 
w.. w w 
I~ o ll 

M+C =28.4 % 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERT! CAL SCALE 1:50 
BORE HOLE No. 81-109 

SHEET _l_ OF _ l _ Golder Associates 



RECORD OF BOREHOLE 81-110 

LOCATION (See Fi~ure .• ) 1966. 49 N -8. 70E 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg DROP 762 mrn 

0.0 

046.83 
3.05 

Olive brown sandy SILT 
with some gravel becomrning 
grey, (wet @ 104 7. 44 m ther 
frozen at bottom of 
borehole) 

End of Borehole 

1 AS 

2 AS 

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 

DATUM Project 

150 mm 

¥.water level 
@ 1 048. 76 m 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. Fll-110 
SHEET _l_ OF _l_ 
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RECORD OF BOREHOLE 81- 111 

LOCATION (See f i gure • • ) 1993.47 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63 . 5 kg 

ELEV. 

DEPTH. 

{m) 

0.0 

ll047. 2'1 

SOIL PROFI LE 

DESCRIPTION 

Brown fine - medium SAND 
becomming coa rser with 
d epth {satur ated) . 
Possibly frozen a t bot t om 
of· borehole 

2 . 13 End of Borehole 

... 
~ 
> 
l 
~ 
Cl 
i= 
~ · 
Iii 

6.98 E 

DROP 762 mm 

w a: _, 
w < 
al 

~ ~ ::Ii 
:::i ~ 5 z 
w w ' ~ _, 

It ~ Q. 
G:i ::Ii ~ 0 ,, 

~; s ~ 

1 AS 

BORING DATE August 12, 1981 

BOR EH OLE DIAMETER 150 nim 

DATUM Project 

PIEZOMETER 
OR 

STANDPIPE 
I I I I INSTALLATION 

WATER CONTENT PERCENT 

WP w w ADDITIONAL 
IL LAB. TESTING I 0 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. 81-111 
SH!.=ET _.l_ OF_]_ 
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RECORD OF BOREHOLE 81- 112 

LOCATION (Su Figure • • ) 2017.85 N 19.91 E BORING DATE August 1 2 , 1981 

BOREHOLE TYPE Solid Stem Auger BOREHOLE DIAMETER 1 50 mm 

SAM PLE HA MMER WE IGHT 63.5 k g DROP 762 mm DATUM Pr oject 

ELEV. 

DE PTH . 

(m) 

1 nL!.Q 1 < 

o.o 

1 nLlL!. R~ 

4. 27 

SOIL PROFIL E 

DESCRIPTION 

r.:r r.11nd S11 r f ace 

Olive b rown s ilty f ine 

SAND t o f ine sandy SILT , 
becommi ng gravel l y 

@ 1047 . 02 m and 1045 .19 m 
( satur ated) 

End 6 f Bor ehole 

~ 

~ 
> 
l 
~ 
0 
;:: 
~ 
t; 

w I 
a: ...J 

~ < 
::E ~ 1A WATER 
:i 

~ ~ w, % 

~ w ' ~ 
...J ~ < I Q. Q. 

cu ::E ::E 0 
< < ~ u! (/) (/) 

I 

-
1 AS 

-

2 AS 

VERTICAL SCALE 1 :50 Golder Associate s 

PIEZOMETER 
OR 

STANDPIPE 
I I I INSTALLATION 

CONTENT PERCENT 
w 
0 

I 

w ADDITIONAL 
I l LAB. TESTING 

I I 

BORE HOLE No. 81- 112 
SHEET _l_ OF _ l _ 
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RECORD OF BOREHOLE 

LOCATION (See Figure .• ) 2038.67 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63 .5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH . 

(m) 

h nLlq ?r r.: r n1mn Sin-face 
0.0 

Light brown silty fine 
SAND with some gravel 
beconuning brown GRAVEL arnl 
medium c oarse SAND 
(saturated@ 1047.98 m) 

3.05 End of Borehole 

.. 
0 
ft 
> 
ii: 
~ 
C> 

~ 
a: 
t:; 

29.92 E 

DROP 762 nun 

uJ 
a: ..J 
uJ < 
ID uJ ~ 20 Q. 
:> ~ ~ z 
uJ w ' ~ ft ..J ~ Q. 

(lj 20 20 0 
~ ~ ..J iiJ m 

-
1 AS -

2 AS 

81-11 3 

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 

WP w w 
I l I 0 

150 IlU1'\ 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

BORE HOLE No. 81 - 113 
SHEET _ l_ OF _l_ 

VERTICAL SCALE 1:50 Golder Associates 



,) 

RECORD OF 

LOCATION (See Figure . . ) 2063 . 41 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63.5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(m) 

050. o: Gr ound S11 rf,,,...P 
o.o 

046 . 54 

Brown SAND and GRAVEL 
TILL, becomming grey 
brown SILT TILL with fine 
sand and trace of gravel 
(moist) 

Grey- brown sandy SILT 
with organics becomming \ 
red-brown to black GRAVEL 

\ a n d fine-medi um SAND /'" 
End of Borehole 

BOREHOLE 

1.20 E 

DROP 762 mm 

~ ~ 
0 
5! lf) w 

ffi ...J 

>- 0 < 
a: Cl) ~ ! ~ M 

~ z ~ ~ 0 w w ' ~ ~ it t ~ ~ 
> :::E J w 

~ ii! ...J w 

l AS 
-

-
2 AS 

3 DO 18 

81- 114 

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 150 mm 

DAT UM Project 

I I I I 

WATER CONTENT PERCENT 
w. w w 
I,.. 0 IL 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

BORE HOLE No. 81-114 
SHEET _l_ OF _L Golder Associates VERT I CAL SCALE 1 : 50 



RECORD OF BOREHOLE 

LOCATION (See Figure . . ) 1972.84 N - 31.10 E 

BOREHOLE TYPE Solid Stern Auger 

81-115 

BORING DATE August 12 , 198 1 

BOREHOLE DIAMETER 1 50 mm 

SAMPLE HAMMER WEIGHT 63. 5 k g DROP 762 mm DATUM Project 

ELEV. 

DEPTH. 

( rn) 

tl n 4 q H 
0.0 

0 4 7 .4 1 
1. 75 

10 46 . 1 3 

SOIL PROFILE 

DESCRIPTION 

(.;ra11n rl S11 rf';:,~p 

Light brown SILT TILL 
with fine-c oarse sand, 
gravel and occasional 
b o ulders and cobbles 

Light brown SILT and fine 
GRAVEL TILL with coarse 
sand and occa s i ona l 
cobbles (saturated) 

3 . 05 End of Bore hole 

... 
0 
~ 
> 
l 
~ 
~ 
~ 

w 
cc _, 
w < 
CD 

~ ~ ~ ~ ~ z .... UJ UJ ~ ..J ~ ~ Q. 

~ 2 2 
< < a! ..J 

"' "' w 

1 AS 

-
2 AS 

I I I I 

WATER CONTENT PERCENT 
w, w w 
I 0 IL 

M+C=G 7% 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERTICAL SCALE 1 : 50 Golder Associates BORE HOLE No. 81-115 
SHEET _l_ OF _ l _ 



-
I 

-· 

RECORD OF BOREHOLE 

LOCATION (See Figure . • ) 2218 . 64 N 119 . 94 E 

BOREHOLE TYPE So l id S t em Auger 

SAMPLE HAMMER WEIGHT 63 . 5 kg 

ELEV. 

DEPTH . 

:Cm) 

1 048 Q( 

0.0 

11.0 46. 3E 
2 . 44 

0..04 3 . 6 ~ 

5.18 

h 1'1 42 7 ( 

6. 10 

SOI L PROFI LE 

DESCRIPTION 

C: r nnnrl S11r f "'""" 

Black o r ga nic S I LT wi t h 
r ootlets and s u l phates 
(Fr ozen between 10 47 . 73 
a nd 1046. 36 ro) 

Bla c k o r ganic SILT with 
fine s and and occa sional 
gravel , s u l pha t es 
(satu r a t e d ) 

Dark grey-brown silty 
GRAVEL (saturated) 

End of Borehol e 

DROP 762 mm 

I-

~ w a: ..J 

> w < 
5: m 

~ i;i :E 
~ :::> 

~ 5 z 
2 w w .... 

~ ~ ~ ~ 
~ :E :E 0 ~ 
t; ~ ~ s cl 

1 AS 
-

....__ 
2 AS 

3 AS 

81-116 

SORING DATE Augu s t 12 , 1981 

BOREHOLE DIAMETER 1 50 mm 

DATUM Pro jec t 

I I I I 

WATER CONTENT PERCENT 
w, w w 
I 0 IL 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERT! CAL SCALE 1 :50 Golder Associates BORE HOLE No. 81- 116 
SHEET _l_ OF _ l _ 



.. 
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RECORD OF BOREHOLE 81- 117 

LOCATION (See Figure . • ) 2196 . 25 N 

BOREHOLE TYPE Sol i d Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg 

ELEV. 

DEPTH. 

(m) 

11 nc;o <r 

0 . 0 

l ()Ll') 4" 

4 . 88 

1044 . 2( 
6. 1 0 

SOI L PROFILE 

DESCRIPTION 

Ground Surfa c e 

FILL, yellow- b r own s ilty 
SAND and GRAVEL TI LL wit h 
cobbl es , Oxi des (very wet 
@ 1048.78 t hen f r ozen@ 
1048 . 0 approx . ) 
becomming light b r own 
below 1047.56 m 

Grey- brown s i lty GRAVEL 
with coarse sand 

End of Borehole 

... 
0 
ti! 
>-
i 
~ 
~ 

Ci! 
t; 

103 . 06 E 

DROP 762 mm 

"' a: .; 

"' < Ill 
"' ~ :l ... ::> ~ ~ z 

"' "' ' ~ .; 
~ ~ ... 

tli :l :l 
< < al .; 
co ~., w 

1 AS 

-
2 AS 
-

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 150 mm 

DAT UM Project 

I I I I 

WATER CONTENT PERCENT 
w, w wt 
I o I 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERTIC A L SCALE 1:50 Golder Associates BORE HOLE No. 81 - 117 
SHEET _l_ OF _l_ 
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RECORD OF BOREHOLE 8 1-118 

LOCATION (See Figure . • ) 2168 .4 7 N 

BOREHOLE TYPE So lid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 k g 

ELEV., 

DEPTH. 

(m) 

i nc;o Rl 

0.0 

1047 . 6L 
J . l I 

i n .1 7 <r 
3 . 51 

SOIL PROFILE 

DESCRIPTION 

r. r r>n nr'l ~n rf",,~o 

FILL, brown silty SAND 
and GRAVEL TILL with 
organics and oxides 
(Fr o zen below 1049 .90 

GRAVEL ( f r o z e n a nd 
imnenetrable l 
End o f Boreho le 

m) 

~ ,.. 
l 
~ 
~ 
i;! 
Iii 

91.02E 

DROP 762 nun 

w a: ...l w < 
Ill 

:t' ~ 
~ ~ ~ 
w w ' 

~ It ...l ~ ... 
:E ::; 0 
~ < ..J u:I "' "' 

1 AS -

BORING DATE Augus t 12, 1981 

BOREHOLE DIAMETER 150 nun 

DATUM Pr o j ect 

I I I I 

WATER CONTENT PERCENT 

W, W WL 
I o I 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. Sl-118 
SHEET _l_ OF _l_ 



RECORD OF BOREHOLE 81- 119 

LOCATION (See Figure . • ) 2143.94 N 

BOREHOLE TYPE Solid Stern Auger 

SAMP LE HAMMER WEIGHT 63.5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH . 

(mY 

1nc:;1 £1.F. r.: r nnnil c;:,, .,... frirP 

0.0 

046 . 0C 
5.46 

11045 . 3E 
6 . 10 

044 . 9 
6 . 55 

F I LL, brown silty SAND 
a nd GRAVEL T I LL wi th 
o r gani cs and o xides, trace 
of s u lphates below 
10 48 . 72 m 

( f r ozen b etween 1049 . 33 
and 1046 . 00 m) 

Black o r ganic SILT with 
fine sand 

Grey medium- coarse SAND 
with gravel 

End of Borehol e 

74.47 E 

DRO P 762 mn 

b ~ w ~ 
~ 

..J 

> l1') < 

i ~ 
w 0 iii Q. 

r; ~ I:: 
w w ... I= 

~ ir ~ ~ 
< 

:f ~ (Z 
ti ~ .... 

"' w 

,____ 
1 AS 

2 AS 

3 AS 14 

BOR ING DATE Augus t 12, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

PIEZOMETER 
OR 

STANDPIPE 
I 1 1 I INST ALLA T l ON 

WATER CONTENT PERCENT 
ADDITIONAL w, w WL 

LAB. TESTING I 0 I 

. 

1200 mm recovery 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. 81-119 
SHEET _l_ OF _l_ 
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RECORD OF BOREHOLE 

LOCATION (See Figure . . ) 2113. 00 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HA MMER WEIGHT 63. 5 kg 

ELEV. 

DEPTH . 

(m) 

051. SS 
o.o 

050.9E 
0 . 61 

04 7. 63 
3.96 

no4n . 7 l 
4.88 

SOIL PROFILE 

DESCRIPTION 

Ground Surf a c e 

Orga n i c SI LT 

Brown- grey brown silty 
SAND and GRAVEL TILL 
Oxides (frozen @ 1049. lSm) 

Grey brown organic S I LT 
( frozen) 

End of Bo r e h o l e 
(t e rmin a ted due t o f r oz en 
silt p l uggi ng auger) 

62 .7 1 E 

DROP 762 mm 

I-
0 
~ w 

a: _, 
> w < 
l Ill 

~ lJl :f 
~ ::i ~ ~ z 
0 w w ' i'= 

i 
_, 

~ ~ < Q. i'Jj :f :f 
t; < < ~ 

_, 
(f) (f) w 

l AS 

81- 120 

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Pro j ect 

I I I I 

WATER CONTENT PERCENT 
w, w w 
I o IL 

L 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

V ERTICAL SCALE 1 : 50 Golder Associates BORE HOLE No. 81- 120 

SHEET _ l _ OF _l_ 



RECORD OF BOREHOLE 

LO CAT ION (See Figure, . ) 2087.17 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63 . 5 kg 

ELEV. 

DEPTH. 

(m) 

052 . 4 ( 
o.o 

11 048 . l S 

SOIL PROFILE 

DESCRIPTION 

Ground Surf ace 

FILL, brown-grey brown 
silty SAND and GRAVEL 
TILL with some fine­
medium sand, Oxides 
( f rozen below 1049 .5 3 m) 

4 . 27 Black 
h 04 7 Rf= 

organic SILT (fro zen 

4.63 End of Borehole 
(terminated due to organics 
plugging auger ) 

N 50.12 E 

DROP 762 mm 

I-
0 
Ii:' w a: ..J 

> UJ 

~ l Cl) 

~ ~ 
< ::> ~ ~ a: z 
Cl w UJ ' ~ j:: ..J ir ~ < Q. 

iii 
~ 

::11 ::11 0 < < _, _, 
(/) (/) ID w 

-
1 AS 

-
2 AS 

81-121 

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 
w, w wL 
I o I 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERTICAL SCALE 1:50 Golder Associates BORE HOLE No. 81-121 
SHEET _l_ OF _l_ 



RECORD OF BOREHOLE 81-122 

LOCATION (See Figure . • ) 2061. 35 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63 . 5 kg 

ELEV. 

DEPTH . 

(m) 

05 1. 57 
0 . 0 

11.049.74 
1.83 

1048 ni:: 

3.51 

1046 . 6< 

4 .88 

1045 . 4 
6. 10 

SOIL PROFILE 

DESCRIPTION 

Ground Surf ace 

FILL, brown GRAVEL a nd 
medium SAND 

FILL , silty SAND and 
GRAVEL TILL, Oxides 
(possib l y frozen between 
1049 . 0 to 1048 . 0 m ) 

Black organic SILT with 
r ootlets and sulphates 
(saturated) 

Grey-brown silty GRAVEL 
and coarse SAND(saturated) 

End of Borehole 

... 
0 
~ 
> 
5: 
~ 
Cl 

~ 
Ii; 

41.11 E 

DROP 762 mm 

.... a: ..J 

~ < 

i 
.... l;l 
~ 

~ ~ .... .... .... i= ..J ~ ~ < ~ 
~ ~ ~ 0 

~ < ..J u:l "' Cll 

1 AS 

,___ 
2 AS 

SORING DATE August 12 , 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 
W, W WL 
I o I 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERT I CAL SCALE 1: 50 Golder Associates BORE HOLE No. 81-12 2 
SHEET _l_ OF _l_ 
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RECORD OF 

LOCATION {See Figure . • ) 2291.87 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(rn) 

1 049 . 7c Ground Surface 
u.u 

0.04 7. SC 
2 . 29 

1045.52 

4 . 27 

ll 043.6C 

Yellow-brown sandy SILT 
TILL with gravel and some 
organics and rootlets 

Brown medium-coarse silty 
SAND with some gravel 

Brown fine SAND with some 
silt and occasional 
gravel 

~ 6 . 10 End of Borehole 
~ 
~ 

! 

I 
~ 

J 

BOREHOLE 81-123 

146.37 E BORING DATE August 1 2 , 1981 

BOREHOLE DIAM.ETER 150 nun 

DROP 762 nun DATUM Project 

PIEZOMETER 
OR 

b 
STANDPIPE 

UJ I I I I INST ALLA Tl ON 
~ a: ..J 

> ljj < 
l ::E ~ lil WATER CONTENT PERCENT 
~ ~ ~ ~ w, w wt ADDITIONAL 
C!l UJ w .... ;:: LAB. TESTING 
~ ~ ~ ~ < I 0 I 

~ ~ ~ 
~ iS ..J 

U! 

1 AS 

2 AS 

JAS 

VERT ICAL SCALE 1: 50 Golder Associates BORE HOLE No. 81-123 
SHEET _l_ OF _ l _ 
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RECORD OF BOREHOLE 81- 124 

LOCATION (See Figure .• ) 2137 .12 N 

BOREHOLE TYPE Solid Stem Auger 

SAMPLE HAMMER WEIGHT 63. 5 kg 

SOIL PROFILE 

ELEV. 
DESCRIPTION 

DEPTH. 

(m) 

051 . 04 Ground Surface 
o.o 

1.68 

1 048 lf 

2 . 74 

1045 . 9E 
5.06 

FILL, brown silty SAND 
and GRAVEL TILL 

FILL, brown silty GRAVEL 
and fine - coarse SAND 
(frozen below 1047.69 m) 

Grey- brown SILT TILL with 
fine sand , occasional 
gravel and organics 

End of Bor ehole 

.... 
0 
~ 
> 
it 
~ 
C> 
>= 
~ 
~ 

25.55 E 

DROP 762 mm 

~ w a: ...J 
w l{) < m bl :E w 0 ... 
:> ~ 

("") 
~ z 

w w ... F 
...J ~ ~ < ... 

~ :E ~ 0 
< a! u:l Cl) Cl) 

-
1 AS 

2 DO 52 

BORING DATE August 12, 1981 

BOREHOLE DIAMETER 150 mm 

DATUM Project 

I I I I 

WATER CONTENT PERCENT 

WP W WL 
I o I 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

ADDITIONAL 
LAB. TESTING 

VERT! CAL SCALE 1: 50 Golder Associates BORE HOLE No. __ 8_l_-l_2_4 __ 
SHEET _l_ OF _ l_ 
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APPENDIX NO . V 

List o f Change Orders 

r 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 

J 

J 

Golder Associates 



CYPRUS ANVIL MINING cc;·,~'ORt'H ION 

by 

GOLDER ASSOCIATES 

CHANGE ORDEH NO . 1 

Contract Tit l e: DOWN VALLEY TAILINGS CONTAINMENT 
-----------

Contractor: GE!.JERAL E!'iTERPRISES 

Subject of Change: CANAL DYKE 

===========================================-=-==--==-=-----------=========~=~-------=---=--.::-.::-.::-.:.:--= 

Pursuant to provisions of Article 24 of th e general con diti ons, EXTRA \IJORK and P!\Y -

MENT FOR PROVISIONAL I TEMS, th e Contract f or DOWN VALLEY TAILINGS CONTAINMENT is 

her eby amended to i ncorporate the fo 11 m-1 i nc_;: Formalization of memo to General 
-------------------

Ente rprises dated Japuary 22, _1981 1_in_:?;"§.fE?~~DCe _t_Q_~C!nal_~ke . The specification~_ 

in this memo remain in fu l l force . 

A more accurate estimate of the impact of t he change on quantities is as follows : 

_C_AN_AL _ _ D_Y_KE __ I_T_E_M ____ _ ____ T_E_N_D_E_R~QUAN!ITY (m3 ) REVISED ESTIMATE (m3
) 

Class III 98 , 000 0 

Class I 59 , 400* 157 , 000 - ---- --------------- ---- ------- - - ---------------
Changes in Class I quantiti es due to change i n quantity of seepage control liner 

are documented in Change Order No. 2 and due to rock trench cut off in Change 

Order No. 3. 

__________ *__...E.._.s.._.t.._.im....,..a..,t..,,e..-,tg""'o""r....,t.._.i..,,o"-'-n~Qf_24.9.,_QQQ m3 sbowj ng on Scbednl e A 
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CY PRUS ANVIL MUdNG CORPO R!.\ TION 

by 

GOLDER ASSOCI ATES 

CHANGE ORDER NO . 2 

Contract Title: DOWN VALLEY TAILIN GS CONTAINMENT 

Contractor: GENERAL ENTERPRISES 

Subject of Change : SEEPAGE LINER CONTROL 

Pursua nt to provis io ns of Article 24 of th e general cond i tions, EXTRA \WRK and PAY -

MENT FOR PROVISIONAL ITEMS, the Contrac t for DOWN VALLEY TAI LINGS CONTAINMENT is 

hereby ame nded to in corporate the fo l lowing: 

(a) The volume of seepage control_liner Class II material is increased fr_QJ!LJ_3..Jl.OO___Jl13 

as shown on Sc hedu le 11 A11 of the Contract to an estimated quantity of 65 ,000 m3. 

This quant i ty i ncrease will provi de for a continuous seepage contro l liner on 

the downslope cut face of the cana l (or equi valently the upslope side of the dyke) 

and for intermi ttent seepage contro l liner on the bottom of the canal as 

required by the Engineer between reference li ne chainages O + JOO and 2 + 820 

(beginning of the canal outfa ll ). No upslope cut face seepage control liner is 

presently contempl ated although this may change, depending on the results of final 

excavation. 

The i ncrease d quantity of seepage control l iner will replace Class I therma l 

liner and therefore reduce the quantity of Class I thermal l iner by 32,000 m3. 

The volume of fil ter gravel rema i ns approximately the same as that shown on 

3 Schedule A, namely 24,000 m . 

(b) The borrow source of the increased volume of Class I I materi al s shall be 

canal was te excavation materi al s as specified in section 3. 4 of the Contrac t . If 



,...1 

j 

CHANGE ORDER No. 2 - cont'd page 2 

(b) substantial completion of the canal is to be achieved before May l, 1981, 

Class II materials must be borrowed from additional borrow areas as we l l as 

from suitable unfrozen common excavation materials between chainages l + 200 

and l + 500 on the reference line. Areas of potential borrow are shown on 

the Drawing 

( i ) Canal 

attached. 

excavation 

Approximate available quantities are as follows: 

- 23,000 rn3 

( i i ) Borrow Area "H" - 28,000 m3 

( i i i ) Borrow Area II I II - 80,000 m3 

( i v) Borrow Area ''J'' - 60,000 m3 (not shown on Drawing; quantity is approximate 
and is located on the North Valley Wall) . 

It is expected that a significant amount of wastage wi l l be unavoidable in 

these areas due to freezing of the borrow pits, variable materials and/or 

l ocal pockets of permafrost. 

(c) Example cross -sections showing the use of the seepage control l iner are 

shown on the attached Drawings. Estimates of the use frequency of the 

4 cases illustrated on the Drawings are as follows: 

ref. Li n e St a . 0 + l 00 to 0 + 700 Case II 
0 + 700 to 0 + 900 Case IV 
0 + 900 to l + 050 Case II 
0 + 050 to l + 110 Case I I I 
l + 110 t o l + 600 Case II 
l + 600 to l + 810 Case IV 
l + 810 to 2 + 160 Case I 
2 + 160 to 2 + 580 {30% Case IV 

70% Case I I 
2 + 580 t o 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 



) 

T 

J 

CHANGE ORDER No. 2 - cont ' d page 3 

(d) Eng i neer. A detai l ed 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 completi on of the 

cana l will be the objective of this schedule but it shall be suffici ently 

flexible as to provide for the minimum completion to the el evation of the 

10 year flood. 
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CYPRUS .l\NVIL MirdNG CORPORATI Ot\ 

by 

GOLDER ASSOCIATES 

CHANGE ORDER NO. 3 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~-""~'-'--''-'-=-==-~---=...:;..:;;_:..:._:__=-..:-"--'---'--:...:...:c_='-'-..;__~~~~~--~~~~~~~~ 

Contractor: GENERAL ENTERPRISES 
~~~-==-.;...;.:..:._:__=-..;;;:.c_;_--"-_:_:_::...::..::..c:..._~~~~~~~~~~~~~~~~~~~~ 

Subj ec t of Change: ROCK TRENCH CUT-OFF 

Pursuant to provisions of Article 24 of the general condit ions, EXTRA \..'ORK and PAY -

MENT FOR PROVISIONAL IT EMS , the Contract for DO;:!N VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the following: The drilling, blasting, excavation and 

clean-up of ~ock trench in the base of the canal as i s generally shown for Case I I I and 

Case IV of the attached Dra1t1ing. The depth and width of this trench will vary depend in ~ 

on rock quality and configurati.on 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: 

O + 160 to 0 + 240 

0 + 270 to 0 + 330 

0 + 450 to 0 + 900 

l + 040 to + 115 

l + 610 to + 790 
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CHANGE ORDER NO. 3 - cont'd page 2 

( i) 

( i i ) 

2 + 160 to 2 + 360 

2 + 400 to 2 + 580 

In addition, sub-excavation to provide for the instal l at i on of a seepage 

control li ner at the boundaries of the rock may be required. 

The Engineer will determine and lay out the configuration of preshear line 

drilling of t he rock cut-off trench. The Contractor shall drill, load and blast 

these ho 1 es as <ii rected by the Engineer.. Depths of dri llirig vii 11 be . about 

l.7 m, hole diameters niay range between 51 and 64 mm, hole inclinations shall be 

0.25 horizont al to 1 vertical and hole spacing may vary between 0.6 m and 0.8 m. 

Production holes shall be similar to the holes dril l ed for preshear except that 

a square pattern ranging between 1.2 m and 1.5 m wi l l be used. An examp l e 

drilling and blasting pattern is shown on the attached. 

(i ii) The Contractor shall excavate, haul and waste the blasted rock . 

(iv) The Contractor shall clean the peri phery of the cut-off trench to the 

satisfacti on of the Eng i neer using suitable procedures such as backhoe clean- up 

and compressed air . 

Estimated quanititi es (upper limit) are as follows: 

( i ) 
( i i ) 

( i i i ) 
(iv) 

(v) 

li ne drilling 3630 holes@ 1.7 m ~ 6172 m 
production holes 3588 h~ _. 61'.JO m 
excavation volume (rock ~ 1 2o~g m ~ ::J 
the use of the attached c-r-.os.5:'.=_s.e-e-t'1 on~ will result in a reduction i n 
Class IV rip rap quant i ties by 7000 m . 
the use of the attached cros~-sections wil l result in a reduction i n Class 
I thermal lini ng by 70,600 m . In summary of Change Orders Nos. 1, 2 and 3, 
the use of Class I therma l liner which initially included the canal dyke in 
the Tender Document is as fo l lows: 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) 249,000 276,000 
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CYPRUS ANVIL. !~it\ING CORPO R,4T10N 

by 

GOLDER ASSOCIATES 

CHANGE ORDER NO. 4 

DOWN VALLEY TAILINGS CONTAI NM ENT 

Contractor: r,i:-Nl="RAI l="NH"RPRISES 

Subject of Change: NORTH VAi I EY WAI I I N TERC EPTOR~~~~~~~~~~~~~~~~ 

Pursuant to provisions of Article 24 of the general conditions, EXTRA tWRK and PAY-

MENT FOR PROVISIONAL ITEMS , the Contract for DOWN VALLEY TAIL IN GS CONTAI NM ENT is 

hereby amended to incorporate the following: 

(a) The bottom :width of the North Valley Wall Interceptor at the North Abutment 

of t he Cross Valley Dam is reduced from 6. 1 m to 3 m. Th i s width reduction 

has resulted i n a volume of excavati on reduct i on a ·~ the North Jl.butment of 

3 13,000 m . 

(b) The vo lume of excavati on i n other segmen t s of the North Valley Wall Interceptor 

Di t ch is i ncreased from 20,000 m3 t o 35 , 000.m3
• 
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CYPRUS ANVIL l·HNING CORPORATION 

by 

GOLDER ASSOCIATES 

CHANGE ORDER NO . 5 
·~~~~~~~~~-

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES 

Subject of Change : INTERM EDIA1E DAM FOUNDATION SEEPAGE CONTROL MEASURES REQUIRED 

AT THE SOUTH ABUTMENT. 

Pursuant to provisions of Article 24 of the genera l conditions, EXTRA WORK and PAY-

MENT FOR PROVISION AL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the foll owin g: The excavation and bac k-filli ng 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 pil e, east of the pumphouse. Transition zone material shall be taken f rom 

the crushed rock stock-pile adjacent to the Cyprus Anvil Administration Bui ld ing . 

Class X blanket will be borrowed from an appropriate borrow pit. Fi lte r fabric, 

acceptable to the Engineer, shall be suppl i ed and i nstalled by the Contractor. 

Location and grades of the trenches will be provided by the Engineer. 
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Work Order #1 
#2 
#3 

1 #4 
#5 
#6 
#7 
#8 
#9 
#10 
# 1 1 
#12 
#13 
#14 

#15 
#16 
#17 
#18 
#19 
#20 

#21 

#22 

#23 
#24 

#25 
#26 

#27 
#28 
#29 

J 
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APPENDIX VI 802-2038 

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 3+200 
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. 2+010 
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 Valley Wall Interceptor 
Drainage Blanket Adjacent to canal Dyke Sta. 1+290 
Borrow Area A and B Test Pi ts for Borrow Material 
Quantities 

(Cont'd) 

Golder Associates 
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APPENDIX VI (CONT'D) 802-2038 

LIST OF WORK ORDERS (CONT'D) 

Work Order #30 Installation of Instrumentation at Cross valley and 

# 31 
#32 
#33 
#34 
#35 
#36 
#37 
#38 
#39 
#40 
#41 
#42 
#43 

#44 
#45 
#46 
#47 
#48 
#49 
#50 
#51 
#52 
#53 
#54 

Intermediate Dams 
Reduce Weir No. 60, Install Weir No. 61 
Cross Valley Dam Core Trench Excavation 
Cross Valley Dam Base Preparation 
Upstream Blanket Reworking 
Bypass Ditch Excavation 
Borrow Pit "H" Stripping 
Borrow Pit "I" Stripping 
Test Pi ts Access Road 
Removal of Till Mounds in Canal 
Pumping of Rose Creek Drainage Ditch 
Drain Rock Intermediate Dam South Abutment 
Spillway Preparation - Cross Valley Dam 
Removal of Coarse Material, Intermediate Dam Upstream 

Face 
Instrumentation Repair 
Borrow Area "G" Stripping 
Access Road 
Borrow Area "F" Remedial Stripping 
capping Canal Dyke with Sand and Gravel 
Upstream Blanket Silty Sand Cap Cross Valley Dam 
Cross Valley Dam Toe Access Road 
North Valley Wall Interceptor Pit "F" 
Placement of Boulders on Face of Cross Valley Dam 
Thermal Blanket Intermediate Dam 
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 rn 

Golder Associates 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 1 

Contract Title : DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

GENER AL ENTERPRISES 

Extra Work Order Title: CLEAR LINES FOR SURVEYORS' CONTROL 

Pursuant to provisions of Article 24 of the general conditi ons, EXTRA HORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAIL IN GS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WORK: 

Clear trees along designated lines 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.O . was included in December progress estimate . 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO . 2 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENER AL 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 PROV ISIONAL 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 eguip­

ment and area for disposal is restricted by a knoll. 

Removal of part of this knoll i s necessary . 

The work was performed and completed in November and payment was inc l uded in 

November, 1980 progress estimate. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 3 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

GENER AL ENTERPRISES 

Extra Work Order Title: SEDIMINEATION POND - MAKE ACCESS ROAD FOR HAUL ING RIPRAP 

TO OUTFALL AREA.SUPPLY AND PLACE RIPRAP. 

Pursuant to provisions of Article 24 of the general conditi ons, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorpo~ate the following EXTRA WORK: 

Armouring of the sedimentation pond outfal l 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 inc l uded 

i n the November, 1980 progress estimate. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 4 

Contract Title : __ D_O_W~_~ _V_AL_L_E_Y_T_A_I_L_IN_G_S_C_O_N_T_AI_N_M_Er_n ___________ _ 

Contractor: GENERAL ENTERPRIS ES 
( 

Extra Work Order Title: CLEAN OUT SWAMP MATERIAL FROM C.V.D. UPSTR EAM BLAN KET 

Pursuant to provisions of Article 24 of the general condit i ons, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILI NGS CONTA INMENT is 

hereby amended to incorporate the following EXTRA WO RK : 

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 cl ean out of swamp areas cannot be measured as a unit and a backhoe 

is being used for excavation and a dozer for pushing t his wet material to disposal. 



CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 5 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENER AL 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. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 6 

Contract Title : __ D_O_WN_V_A_LL_E_Y_T_A_I_L_Ir_~G_S_C_O_N_T_AI_N_M_Ef_H ___________ _ 

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 CO NTAINMENT is 

hereby amended to incorporate the following EXTRA WORK: 

It is required to strip another section of Borrow Pit "C" (See W.O. #5) . It was 

not poss ible to measure this stripping by taking cross-sections. 

The total of Work Order #6 shall not !l:iell 1111+ 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 previousl y 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. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 7 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

GENER AL ENTERPRISES 

Extra Work Order Title: REMOVAL OF UNCOMPACTED CLASS III DYKES 

Pursuant to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VAL LEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WORK: 

It is required to remove previously placed uncomoacted 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 lifts. 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 excavat ion progressed. 

The amount of this work order shall not exceed (1000)($3.25) = $3 ,250 in payment 

for removal of the defecti ve work . 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 8 

Contract Title: DOWN VALLEY TAILI NGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

GE NER AL ENTERPRISES 

Extra Work Order Title: MA KE ACCESS ROAD FOR DRILL 

Pursuant to provisions of Article 24 of the general condi t ions, EXTRA WORK and PAY-

ME NT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAI LINGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WOR K: 

It i s required to drill and samp le the potential borrow area for seepage 

l iner materia l. It is necessary to construct an access to the area (south of 

Canal Sta . 12-15) so that the drill ers and their equipment can get to the area . 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WOR K ORDER NO. 9 

DOWN VALLEY TAILI NGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES 

Extra Work Order Title: ACCESS, RIPPING AND DOZING FOR SAMPLES IN CANAL BOTTOM 

Pursuant to provisions of ~rticle 24 of the general conditions, EXTRA WORK and PAY­

ME NT FOR PRO VIS IONAL ITEMS,the Contract for DOWN VALLEY TAILIN GS CONTAINMENT is 

hereby amended t o incorporate the fol l owing 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 . 
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CYPRUS ANVIL MINING CORPORAT ION 

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 condi tions, EXTRA WO RK and PAY­

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLE Y TAI LINGS CONTAINMENT is 

hereby amended to incorporate the fol l owing EXTRA WO RK: 

The creek at Sta. 0+710 i s t o be intercepted before entering the canal. The 

work consists of backfilling a notch in the hill at the top of the cut wjtb 

broken rock; finer rock is to be placed on the bottom of the t rench. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA vJORK ORDER NO. 11 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENER AL ENTERPRISES 

Extra Work Order Title: REMOVE ICE FROM ABANDONED 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 

he reby 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. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 12 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENER AL 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 WOR K: 

The outfall excavation is to be extended across the Rose Creek meander. A rock 

apron wil l be extended beyond the final weir and the diversion canal flow will 

pass over it to enter Rose Creek. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA vJORK ORDER NO. 13 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENER AL ENTERPRISES 

Extra Work Order Title: CORNISH CREEK INTERCEPTION AT 3+200 
~~~~~~~~~~~~~~~~~~~~~~~~ 

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 in~orporate 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 

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 HORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILIN GS 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 . 
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CYPRUS ANV IL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 15 

Contract Ti tle=~~o_o_w~_J_V_AL_L_E_Y_T_A_I_L _Il_~G_S_C_O_N_TA_I_N_M_EN_T~~~~~~~~~~~~ 

Contractor: GENERAL ENTERPRISES 

Extra Work Order Ti t l e: MOBILIZATION/DEMOBILIZATION FOR 4th VIBRATORY PACKER 

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 quantity of Class I material to be used in cana l dyke construction has been 

substant i al ly increased from the Tender amount(see Change Order No . 1) . This 

requires an i ncrease in compactor capacity to obtain the specified compaction . 

The tendered bid al l owed for 3 vibratory compactors on ly. 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 demobil i zation ) 



CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 16 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

GENER AL ENTERPRISES 

r Extra Work Order Title: CORRECTION OF STRIPPING 2+160 

Pursuant to provisions of Art icle 24 of the general conditions, EXTRA HORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VAL LE Y TAILINGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WORK: 

A stripping correction was required between stat{ons 2+070 and 2+130 due to X-

sections indicating littl e 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 depos i t i on of f ill and debris for an old exploration cut line which 

ascends the valley wall and crosses the canal. 
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' CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 17 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENER AL ENTERPRISES 
( . 

Extra Work Order Title: REMOVAL OF EXCAVATION STEP IN AT 1+890 and 1+860 

Pursuant to provisions of Article 24 of the general cond itions, EXTRA VIOR K and PAY -

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WOR K: 

In January good seepage liner materia l was encountered at Sta 1+860 during 

excavation, in an effort to avoid placement of seepage li ner 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 li ner and the 

excavation had to be completed to grade between 1+830 and 1+890 . 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 18 

DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES 

Extra Work Order Title: TEST TRENCH INTERMEDIATE DAM 

Pursuant to provisions of Article 24 of the general conditi ons, EXTRA ~·!ORK and PAY ­

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TA ILI NGS 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 intermed iate 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 

Extra Work Order Title: REMOVAL OF THERMAL LINER AT STA. 2+010 

Pursuant to provisions of Article 24 of the general conditions, EXTRA WOR K and PAY­

ME NT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amend~d to incorporate the following EXTRA WOR K: 

Removal of thermal liner and repl acing with rip-rao, 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 li ner in this area - rip-rapping should all eviate this 

roblem. 
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Con t ract Title: 

CYPRUS .~NV IL MIN ItiG COP-PORAT I ON 
! 
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GOLDER AS$0C lAT ES 
I 

I 

EXTRA \·/ORK OF:DER tlO . 20 

DO\-IM VALLEY TAILlllGS CONT.llifiMENT 
·-----

Con tractor: GENERAL ENTERPRISES /12 CJt_i/{1 i , ._._.~------

Extra Work Order Title: REMOVAL OF CANAL TH ERMAL LINER AT STA . 3 420 FOR 

·ROCK APRON 

Pursuant to pro visions of f"-rtic l e 24 of the general conditions , EXTP..f~ \.l;jRK ar.d P/',Y-

MLNT rDR PROVISION/\L Il~t1S , the Contract for 00\.JH VALLEY TAILI NGS CO i: ·IAll :t'i C: IH is 

hereby affiended to incorporate the following EXTRA WORK : 

The wor k included remova l of thermal l i ner from the wa ll s of the canal at 
----------- ·--'----- ------- --- - ;.. __ _ 

~ta. 3 + 420 (Weir No_. 47) to allovJ for .a rock apron downstream of we i r No . 47 . 

----~------------------------ · 

This work order inc ludes only this work. Add iti onal bottom excavation and 
·-------------·-------

rock placement are r ecorded in the ap propriate unit price items . 

---- ----------·-- ----- -----------·--· -·----- -----4 

--------··--- ---

---r- -

···------- -·- - - ---- - - --··- ···--- --·---- -
----,·---·----------·-------------------

" ' · : ... 
.... , • ,. . ~·.-.- ~'\:.:,~ ... i: •• ~·· 

"wt •• : 
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CYPRUS ANVIL MlNI~G CORPORATION 

by . 

GOLDER ~SSOCIATE S 

. · .. 
EXTRA \·IORK ORDCR NO. 21 ----·-----··----

Contract Tit1e: 

.bA~.M-~- ------------------------

-- ·-- - - - ===== 

Pursuant to provisions of hrticlc 24 of the gr noral condilions , EXlRA ',!QRK ar~d PAY -

MElH FOR PROVlS I O!iAL ITEl1S , tlie Contract for DO\·IN Vf~LLEY TAILif~GS CQ ! lTA l li!~UH is 

hereby a~ended to incorporate the following lXTRA ~ORK : 

Th ermal J_~~i -~~ _ _9_f _ ~h~- -~~-u'-th_ ~b~-~m:~~- ·o·f_5he !2~.~-~~~d_i at:_~~~~~-s-~~qu.i re~-­
to protec t against perm~frost degradat ion and sloughing of the canal waste pi l e. 

Pa_yment was t o· be accorrlin.g __ to__tb_e-1.he.rrnaLline.r__u_nit pr i ce_w...Li ..... t,_,_h ___,_n"""o"--------

compaction be i n_g_..Qro.Y.i~_d.. ~_Thi s__J_h.enn~J __ U n_er_ _wg_s__t9_.~_r.e.'fl.Q.r~ed when dam . .!.!-------­

cons truct ion was underw_ay at the ex.Q.~?_e of_JbLContract9_1:, __ ~mem9 __ tl9-1.l. 

-- ---~· - ---------- ----------- . ___ ___. 

______ .. _____________________ _ 

~------

~------- ------ --... ----- -·--·-·-- -- - ------·-- -----·· -···-··-- · - -· · ··- ·· - ·-· ·----·-·-· --- --··- -·--

--------·- ---·-------- - -- -

.. -. . . 



CYP RUS ANVIL MI NING CO~?O RAT I ON 

by 

GOLDER ASSOCiATES 
,\_, 

EXTRA WORK ORDCR ~O. 22 _ _:_;___~------

DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL EHTER PR ISES 

Extra Work Order Tit 1 e: _ SJ l 1 EXCAVATI O_~_:...._::_I '-'--N _;Bc...=O . .'-..'-RR'-'-'O'-'-'W-'-"ARc;..::E:.:..cA'--'-11 A..:....."__,_~"---R-'---CA_N_A_L_R_O __ C_K __ 

TRENCH BAC KFILL. 

Pursuant t o provis i ons of Article 24 of tl1e genera l condit i ons, EXTRA WORK and PAY-

MErlT FOR PROV ISION.A.L 1TEf1S,the Contrac t for OOl·IN VAL LEY TAILINGS CONT/\l!iMEtH is 

hereby amended t o incorporate the foll ow i ng EXTRA WORK: 

___ Th_e work included ba ckhoe _and -~5_ra_E_~_e_xc_av_a_tion t o borrow silt f~o_m _ ____ _ 

Borrov1 Pit ... A" and placement of the silt in the rock trench i n the cana l near 

Sta. l + 700 us i ng the 966C frond end loader. The silt wa s preferred init ia lly 

because it would mould into the voids of the prepared rock surface better than 

the bouldery till .whi ch was being encountered _in Borrow Pit 11 H11
• However, the 

quality of the till improved, the silt became wet and the us e of th~ silt for 
---- --- ---·- ----- ------~- _____ .___. 

the initial backf ill of the rock t r ench was stopped . 

----- --------------·----------·--
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CYPRUS kNVIL MlNa1G CORPORATION . 

by 

GO LDER ASSOC IATES 

.• .. 

EXT RA \·IORK o~: orn no. 23 
--~-~-~-~-

Contract Title: DOWN VALLEY TAJLiiiGS CONTA IW1ENT 
-~--~-------------

Contractor: GENERAL EtHER PR J SES ~~U1/S'#-1 _ __ _ 
Extra Work Order Title: ___ _ DIV~RSION DAM FOUNDATION PREf?.RATION 

--- --- ··-- -- - -----

Pursuant to provisions of Article 24 of the gene ral conditions, EXT RA WOR K and PAY-

MENT FOR PROVISIONAL ITEt1S,the Contract for DO\.JN VALLEY TAILINGS CONTAJ;H1ENT is 

hereby affie nde d to inc or po rate the following EXTRA WORK : 

_ , ___ J_b~~o r_~ _j_n_<:_~~e.~_!~-~ -9_9_z_~r:_ _ removal of snow and i ce and other loose debris, 
·-- --- --- ·- - - ---· -··-- - -- -·-- - - - ----- ------ - - -

the dri 11 i ng and b l_~_ s ting of the abar:!dOn!i_wei rs and their remova 1 using trucks and 

988 B 1 oader, and_ th~ . su~_seq_~ent b_~_k!j__~!_ _?.f. . _t_h~_j~~~b-excava t 'ion. Ba ckf i 11 

ma terials are included in the appropriate items of the schedule of quant ities and - ------- ------------· - -------

.£!:ices (Schedule A). The Cat 235 backhoe was als o used for this work. 

___________ __. 

---·----------·---- - ·------------ -

------···------ --- ··- . ------ ---------- ·-
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CYPR US ANVIL M!NING CO~PORATION 

by 

GOLDER ASSOCIATES 
.•. 

EXIRA \·JORK ORDER NO. 24 

Contract Tit1e: DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL ENTERPRJ SES 22 L:_tf{~ 
Extra Work Order Title: _ -~~INTAINING HAUL ROADS FO~ TANDE~RUC~S AND HAULING 

QF FISH GRAVEL. -~---~----------~----------

Pursuant to provisions of Article 24 of the general conditions , EXTRA WORK and PAY-

MENT FOR PROVJSlmiAL ITD1S,the Contract for 00\·JN VALLEY TAILINGS COfHAJ:lMENT is 

hereby ame nded to incorporate the foll owing EXT RA WORK : 

Gravel r.equired to fill ~~t:_h_e __ v~_!~~- -~f_~_~e outfall eros i o~~-~_!_rq] ___ roc~-----

was hauled .using hi~hway tandem trucks l oaded by a 980C or 988 loader . The gravel 

was taken.from Borrow .Pi t "A" and hau l ed to the ou t fall either via the lower creek 
----~--------------------

·crossing or via t he mi ddle creek crossing when the lower crossing had washed out. ---
At the ti me of coostruction haul roads were generally thawing oµt and maintenance 

part i cularly for the tandem trucks, was required. Because the lower hau l road was 

not being used by any other equipmer. t the roads had to be maintained at the ex pense 

of this Work Order. Some dozer, scraper and grader time was involved . After the 

washout of the l ower crossing, some sharing of ma intenance costs for the middle 

haul road was considered appropri ate . 

Travel time for truck dr i vers from downtown is inlcuded. 
----- ----- -- ·--·- - -- --- --·---------

---------------------------- -------------
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CY ?RUS ,i;N\' lL t··,u; n :G CO~PORAT lON 

by 

GOLDCR ASSOCIATES 

EXTRA \·J OR I< O~DER tlO. 25 

Cor·, tract Title: 00\~N VALL_EY TA_!_~!_!~GS -~O~~}_l~_!_N ME~I_ _____ _ 

Contractor: GENERAL ENTERPRISES -~Lll.;__ 
Extra Work Order Title:_ ~E~_EDIAL STRIPPI_NG CANAL 2 + 7_J__. _____ _ 

----- - ----- ·- ----· ---

__ .. _____ ----- - -----

Pursuant to provisi ons of Ar ti cle 24 of t he genera l conditi ons , EXTRA \·IORK a11d PfJ.Y -

MENT FOR PROV ISIONAL ITEl~ S , t.he Con t.1·ac t f or 00\-iN VALL EY TAI LINGS COUTfdld~ENT is 

hereby ar.,,: nded t o i ncorporate t he fo1 l m·:in9 EXT RA \·!OR f( : 

--· __ TQ_~wor~i s __ ~~s i~l]l.__9_!]__ ~~-t~n.?J Q.i:i_ _g.f _ . \.!Sl_l'.'~ O_i:-g ~!:-~"? .. __ 0 _ __i:_~m~v9_1__~-~- ------ _ 

uncompacted . Class III. dyke. Because t~?rea at 2 + 700 ha d been genera ll y used 

as a marshalling area . for the _crusher _an<!_q_ua:_ry ac ti~j_~~~-~a~ __ ?iffic ult t o 

define what c 1 ea n-up ¥1ork belonged to - ~-~-~-C~~tr~~to~-~~~v1hat ~~3qu i r~~remove 

previously placed tlass III . 

The inspector and foreman agr eed on an equi pment spl i t f o r thi s work . ____ ___. 

-- - ----- - ---------------

- ----- --·-------

• . . 
· .. , "" ~· . I - ;t":< 
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CYPRUS ANVIL MlNJ~G CORPORATlON 

by 

GOLDER ASSOCIATES 

EXT RA \-!ORK ORJER tlO. 2 6 

Contract Title: DO~N VALLE Y TAJL INGS CONTAINMENT -------

Contractor: GENERAL EtHERPRlSES ~f./t.-~_-l_. _____ _ 
Title: _DLV~~SION OF WATER fROM BYPASS Dr4cH TO NEW DIVERSION Extra \·iork Order 

.I:ANAL AND G_OtiSJRUCTION OF DIVERSION DAM. 

Pursuant to provisions of Article 24 of the genera l cond i t ions , EXTRA WORK and PAY -

MEIH FOR PROVlSIONAL ITH1S,the Con tract for DOI.JN Vf,L LEY TAILINGS COllTAirfr'iEIH is 

hereby amended to incorporate th e following EXl RA WORK : 

The work . includes payment:_._!_~~ -~-~~-str~-~t i ~~ -9.~ __ !_h~empor? ry _di ve r ~i.9~~~- _ 

and for extra equipment required to complete the final di version dam across the 

bypass dit~h. For the. temporary dam payment was made for Class V rock and for the 
---

equipment not included i n the haul of the Class V roc k (e.g . dozer to doze in 

gravel upstream of the rock) . 

The second part extra equipment required to compl ete the dam i ncl uding 

a dozer, backhoe and in some cases a packer, was paid for. Materia l required fo r 

construction was measured on a load count and surveyed quantity basis and included 

in the quantities for the Diversion Dam. 

----------------- ---- ----- --------·------------

- --·-------------



CY PRUS ANViL l~lt~ING CORPORATIOt~ 

by 

GOLDER ASSOCIATES 
.\ .. 

EXTRA ~·JORK ORDER rm. 27 ----------·------------

Cont ract Title: DOWtl VAL LEY TA IL J !~GS CO NT A rnMENT 

Contractor: GENERAL ENTERPR ISES v 6-1!/?., 
Extra Work Orde r Title: ROCK REMO VAL FOR NORT; vAUEi w~ INTERCEPTOR 

Pursuan t to provisions of A.rt1'cln 24 of tl1 n ~ ~ genera l cond iti ons , EXTRA WORK and PAY -

MEN T FOR PROVISIONAL l1 Et1S, the Contrac t for 00\-!N VAL LEY TAIL rnGS COt :TAltH1ENT is 

hereby 2mended to incorporate the fol l o~ing EXTRA WOR K: 
The work includes the drilling and bl ast ing necessary to remove the high 

·-- ------------ ------- ---------------------·---
? POtS al on~ the mi ne _l eg of the Intercepto r 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). 
·------------·-

_____ , _______ ____.:.___:_ ________ _ 
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CYPRUS ANVIL MINING CORPORATIO N 

by 

GOLDER ASSOCIATES 

·' ·· 

EXTRA. \·JOR K ORDER tlO. 28 

Contract Title : DQ\.JN \'ALLEY TAILlrlGS CONTAi lrnENT 

Contractor: GENERAL EN TERPR ISES 'l/ 6-'Jl?/ 
Extra \fork Order Tit l e: DRAINAGE BLANKET ADJACENT T; CANA~ ...... D~YK-E-ST-A-.--+-29_0 __ 

TO 1 + 350 . -- ----- ----

Pursuant to provisions of f,rtic l e 24 of t he 9cnc:ra l cond iti ons , EXTRA L10R~ and PAY -

MENT FOR PRO \'lSIOllAL ITU1S,thc Contract fo r DOI-JN VALLEY TAI LINGS CO IHAi r a~rnT is 

hereby an.e r1ded to i ncorporate the fo ll rn·;ing EXTRA l·!ORK : 

____ When Borrow _Pit ~ was s tr_1p_e_~~ _!~-~~-~~-- ~~~P._~ge ~_!_~_er (after. _t:~~_r:_~~~---

ha d been diverted) a .seepage zone was r evealed. Th i s seepage zone was blanketed 

with cleaD sand and gr.avel to protect aga i nst piping. 
--------

The sand a~d gravel was hau l ed from Borrow Area "A" us.fog a pushcat, 

scrapers, and a dozer to place the material. ______ __. 

~----------------------- --------·--·-·- ·--------------

--------------,------------- ------ ----- ----- --- -------

-··--·- ------ ------ - - --- --·------ ---
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CYPR US ANVIL MINING CORPO~ATION 

by 

GOLD ER ASSOCIATES 
.\., 

EXTRA \·!ORK ORJER NO. 29 ------

Contract Title: DOWN VALLEY TAILIH GS COHTAJNMENT --- ··--·------------- _ ___ ,._ . ____ _ 
Contractor: GENERAL EIHERPRI SES 

Extra \fork Order Ti t le: .BOBR.QW AREAA & B TEST PITS 

QUAN T IT I ES 

FOR BORROW MAfuIAL 

Pursuan t to provisions of Artic l e 24 of the gc r; Qr a l conditions, EXT PA \·!ORK and PAY-

MENT FOR PROVISIONAL ITEt1S,the Cont r act for DO\·!N VALLEY TA I LINGS COlll AL jMENT is 

hereby arr.e nded to incorporate th e follm·: i ng EXT RA \·JORK : 

Some cone.em has be~~~xp~-~-??~d~bo~_!_~~.9Jl?..!?l~~~~~ um Q.9!_I_g~_c~!l]~ i ni ~--- -­

for construc ti on of the dams. -1._ti_:.ee _test pits were. excavated i n Borrow Area "A" 

and on~ 11 Borrow Are.a. "B'~-· -~-en~-~!X_ t~~!~ --~~-~~ _pe_r:_!._~~~e:i_ in t_h_~~j~--~~-- th! ___ _ 

excavation advanced (to augment our borrov1 pit in situ density info rmation) and ---
the test pits wer~ l ogged. The information obtained was used to estimate the 

reserve volume of all uv i um i n Borrow Areas "A" and 11 8 11
• 

-------

- -------::------- -- ----·--·-- ------------ -- - --- --

.. ·~-------------·~·--·-·---- - -- ---·-----
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA \>JORK 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' f' plates, 

3" ABS s 1 eeves wi 11 a 1 so be charged to this \.Jork Order. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 31 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES ~~ ~e~,JJ_,; 
Extra Work Order Title: REDUCE WEIR NO. 60, INSTALL ~EIR NO. 61 / 

Pursuant to provisions of A:rticle 24 of the general conditions, EXTRA \t/ORK and PAY-

MENT FOR PROVISIONAL ITEtlS,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 low (actual ly 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 

bac khoe was used to place rock, 988B loader was used t o bring rock and sand and 

gravel. 

. · ·- ... - _.., .· •'. . 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 
. \ .. 

EXTRA WORK ORDER NO. 32 

Contract Title: DOWN VALLEY TAILI NGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES /J2 •Ztil~~L 
Extra Work Order Title: CROSS VALLEY DAM CORE TRENCH EXCAVATION 

Pursuant to provisions of A~ticle 24 of the general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONA L ITEMS,the Contract for DOWN VALLEY TAILI NGS CONTAINME NT is 

hereby amended to incorporate the following EXTRA WORK: 

A trench 2 to 3 m deep below the foundation sub-excavation l evel was 

excavated using the 235 ba ck hoe. 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). 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 
. ~ ... 

EXTRA WORK ORDER NO. 33 

DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES 27 /::tLf.?./ -; 
Extra Work Order Title: CROSS VALLEY DAM BASE PREPARATION 

Pursuant to provisions of Article 24 of the general conditi ons, EXTRA ~IO R K and PAY-

MENT FOR PROVISIONAL ITEMS,the Co ntract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WOR K: 

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). 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 34 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~.::;__~~~~~~~~~~~~~ 

Confractor: GENERAL ENTERPRISES 

UPSTREAM BLANKET REWORKING 

Pursuant to provisi ons of A'rticle 24 of the general conditions, EXTRA \·JORK and PAY-

MENT FOR PROVISIONAL ITEtlS,the Contract for DOWN VAL LEY TAILINGS CONTAINMENT is 

hereby amended to incorpora te the following EXTRA WORK: 

The work includes the hauling of stockpiled upstream blanket materials in 

the vicinity of the upstrE.'l1m toe of the Cross Valley Dam and placement and 

compaction of this material in the ups tream blanket area. 
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CYPRUS /.,NVJL l'i lNHlG CORPORATION 

by 

GOLDER ASSOCIATES 

EXT RA \·!ORK O~D£R ~lO. 35 
·--~~~----

Contract Title: 
--~-------

DOWN VALLEY TAILI NGS CONTAINMENT 
·----------~---

Contractor: GENERAL EIHERPRl SES 

Extra Work Order Title: · BYPASS DITCH EXCAVATION 

=============·-

Pursuant to provisions of A.rticle 24 of the general cond i tions , EXTRA \·!ORK ar.d PAY -

MLNT FOR PROVISIONAL ITEt1S,lhe Co11l1-ac t for DO\-JN VALLEY TtdLitlGS COrHAii:MrnT is 

hereby ar.,ended to incorporate the fol lm·: i ng EXTRA \·!ORI~: 

The work_ i_ncluded the exca vat ion of a ditch para ll el to the existing 

_cana l i n t~e vi cinity of the Di vers i on Dam and fo r_ the firs t 400 m of the cana l. 
--------

Payme nt for the work was ma de at the unit pr ice bid for canal exca vati on . 

------ ---- ---··----·---

_____ ____.. 

--·-------- -------·--·-·---- ---· . -- ______ ,, ________________ ____ --- --·- - -·- --· --
--c---- - -------·--------- · - ------ ---·---- --- ---- ---···-----

·- - -·- --- -------------



CYPRUS Ar.;vr L l'il N PJG COf:PORAT ION 

,> . by 

GOLD ER ASSOCIAT ES 

. l , , 

EXTRA \·IORK o·RDER tlO. 36 

Contractor: GENERAL EtHERFR lSES /'/2~ttl1_, ____ · ___ _ 
Extra Work Order Title: BORROfl PITH STRI PP ING r . ·-

om:N \'ALLEY TAlll NGS CONTAIHMENT ) Contract Title: 

--------------~ 

Pursi..;ant to provisions of Art icle 24 of the gene ral co nditions , EXTRA \·:ORK and PAY-

MENT FOR PROV ISJONAL lT Ef1S ,t.he Contract for 00\·!N VALLEY TAILI NGS COiiTAlf H·~ENT is 

hereby ame ~ded to incor porate the f ollowing EXTRA WORK : 

Borrow Pi~ .H (seepage ltner borrow pit) is l ocated on the left ba nk 
---- -- -------- - ----------------
. (upslope) _side of th.e canal between Sta. l + 200 a!'_d 1 + 300 (approx.) . Because 

. the stri pping matert~l in this area had to be hauled with scrapers t o avo i d 

burying Borrow Pit I, payment was made at the unit price bid for canal 
.• ----·----- -------------

excavation. 

--------- - - - ·------·-----------~ 

---_______________ .,,. 

-----··----------------- -- ---- --- ------------·---- - - ~----··- · -·- - -- - - - - ·- ·--· - --- ----
-----·- ------ ---~---------------- ·--------- ·--- -- - -

-------
· .... 
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CYPRUS ANVJL Mi t~HJG CO?-PORA1i 0N 

by 

GOLDER ASSOC IATES 

. · .. 

EXTRA WORK O ~ JER NO. 37 

Con tra c t Title: DOWN VALLEY TAI L1 NGS CONTAli ;1·iEJH 

GEtiERAL rnTERPR J_S_~_s -------~Z2dti1L ____ · _ _ _ 
Ti t le: · BORROW PIT I STRIPPING / ·-

Contractor : 

Extra \·iork Orde r 

Purs uant to provisions of Artic l e 24 of th e genera l co 1i d i t ions , EXTr\,'\ \·iOR I~ ar.d PAY-

MENT FOR PROVISI ONAL IT Et1S ,the Contract for DO\-!N Vf1LL EY T/-dl.InGS COilTAI ;.;J,rnT is 

h e r e ~y crnP. nded to i ncorrora t e the f o 11 rn,·; ng EXTRA \·.'02K : 

. of the cana 1 betwe_~-~~~l._ + 250 __ a._~9_l_ + 420 (~pprox.). Payment for this 
- ----

work was. made at the .unit price bid -~E~nal _~tri_e.e_i_n....::.g_. __ _ 

----------- ·----- ----- ---·------- - - - ---- - ------ -- - ----4 

--------------- ------------ ----- ----- --·-------

--------·--· ·- - ------- ----- ·------

·-------··--·- ·--- --·--

---- ·---·---- ··------ - - -- -------- ---- - -- ----·-------- - -------- - -
. --------------·- - --·------- - -----------·--·------- - --· - -·-- ·-- -· -- - --.... - ------ - ------~ -

·---·-- ------

..... 



CYPRUS ANVIL MINING CO RPORATION 

by 

GOLDER ASSOCIATES 

EXTRA ~JORK ORDER NO . 38 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~·~~~~~~~~~~~~~~~~~~~ 

GENERAL ENTE RPRISES ~/ ,J / / . 
. / ' I/ ' \/ · I ,., Contractor: 

Extra Work Order Title: TE ST PITS ACCESS ROAD / 
~~~~~~~~--'~~~~~~~'---~~~~~~~ 

{_ f ' J f I 

P:.irsuantro provisions of Art icle 24 of the general conditions, EXTRA vJORK and PAY­

MENT FOR,PROVISIONAL ITEMS,the Contract for DOWN VAL LEY TAILINGS CONTAINMENT i s 

hereby a•ended to incorporate the fol l owing EXTRA WORK: 
'· 

Tl5t Pits v1ere exca vated al ong the appro ximate ali gnment of the Access 

Road t o assess the availab ili ty of borrow materia l s fr6m t he cuts which wi ll 

be required for the road. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO . 39 

Contract Title : __ D_OW_N_VA_L_L_E_Y _T_A_I L_I_N_G_S _C_O_NT_A_I_NM_E;_.N_T ___________ _ 

Contractor: GENERAL ENTERPRISES 
/ · / 1 v / 1 r . ,! ·./ .::;r , / I L /'• I~ . , I 

I Extra Work Order Title: REMOVAL OF TILL MOUNDS IN CANAL 
~~:_.;..:;-"-'-'-;::_;;__...:.....;....::;...:c___:c--'.::.....:....--'0-c._:.:....:.:.c.:.~---------~ 

Pursuant to provisions of Article 24 of the general conditions, EXTRA l·JORK and PAY-

MENT FOR PROVISIONAL ITEMS,the .Contract for DOWN VALLEY TA IL INGS CONTA INMENT is 

hereby amended to incorpo rate the following EXT RA WOR K: 

Exposure of till material t o ~old weather resulted in chilling of 

permafrost materials to the point that ripping of this materi al became 

virtually impossible and it therefore became difficult t o discern th e materi al 

from rock based on rippability. This resulted in, some till mounds being mistakenly 

considered as bedrock and the rock cross-sectlon 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 r eq uired to remove the ma t er ial. 

: ? 



) 

., 
... • 

CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 40 

DOWN VALLEY TAILINGS CONTAI NMENT 
,,- ·l ..........-·; , , / 

Contractor: GENERAL ENTERPRISES / / / // /. //, / 
I 

Extra Work Order Title: PUMPING OF ROSE CREEK DRA INAGE DIJtH 

Pursuant to provisions of A:rticle 24 of the general conditi ons, EXTRA \·!Oi<K and PAY-

MrnT FOR PROVISIONAL ITEt1S,the .Contrac t fof DOWN VALLEY TAILI NGS COtHAINME!H is 

hereby amended to incorpora te 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 closed da ms be required beyo nd that which wou ld 

be required fo r construction, the full costs of pumping will be bor ne by the Owner . 

• r-·1 <f •• 



) CYPRUS ANVIL MINING CORPORATION 
- · J 

by 

GOLDER ASSOCIATES 

EXTRA \.JORK OR DER NO. 41 I CHANGE ORDER NO. 5 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 

Contractor: GENERAL ENTERPRISES // ) ,/ ,,,,..t_. /It. 
1 

' I 

Extra Work Order Title: DRAIN ROCK INTERMEDIATE DAM SOUTH ABUTMENT 

Pursuant to provis i ons of Artic le 24 of the general conditions, EXTRA ~·/O RK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TA ILINGS CONTAINMENT is 

hereby amended to i ncorporate the following EXTRA WOR K: 

The work includes the supply of drain rock, crushed filter rock and the 

construction of the drainage system as detailed by Change Order No . 5 . 

. ..... , 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATE S 
. l • • 

EXTRA WOR K ORDER NO. 42 

Contract Title: DOWN VALLEY TAILINGS CONTAI NME NT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Contractor: GENERAL ENTERPRISES ; ) · ) i, / ;. ( (:. 1 
' I 

Ext ra Work Order Titie: SPILLWAY PREPARATI ON - CROSS VALL&'f DAM 

Pursuant to prov isi ons of A:rticle 24 of the general condi t ions , EXTRA WORK and PAY-

ME NT FOR PROV ISI ONAL ITEMS,the Contract for DOWN VALLEY TAIL INGS CONTAINMENT is 

hereby amended t o incor porate th e fo ll owing EXTRA WORK : 

The wor k i nc l udes dozer and compactor activ ity required to l evel the area 

downstream of t he Cross Val l ey Dam in prepa rat ion for ~ l acement of Class VIII 

mater i al using scrapers . 



)" , CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 
. l .. 

EXTRA WORK ORDER NO. 43 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Con tractor: ~~~G_E_N_ER_A_L_E_N_T_E_RP_R_I_SE_S~~~-·4jr,_
1L;;__,Lf_::_;:;.;_:J~::(~·-/~~- c~~r~·~~~~~~ 

, I 
Extra Work Order Title: REMOVAL OF COARSE MATERIAL, I NTERM~DIATE DAM 

~-'-'=~-~~'--'~~~"-'-'-=..:..:c__::._t_;_::_:_~_;_~~~~~~~~ 

UPSTR EAM FACE 

Pursuant to provisions of Article 24 of the general conditi ons, EXTRA ~/ORK and PAY-

MENT FOR PROVISIONAL ITEMS,the .Contract for DOWN VALLEY TAILI NGS CONTAINMENT is 

hereby amended to incorporate the following EXT RA WORK: 

In the upstream terrace cut of the Intermediate Dam a few small lenses of 

medi um t o coarse ogenwork gravel were exposed. These were subexcavated at l east 

0.3 m into the fa ce of the cut and ba ckfilled with sand filter using a grader. 



CYPRUS ANVIL MINING CORPORAT ION 

by 

GOLDER ASSOCIATES 

EXTRA rJORK ORDER NO. 44 

Contract Title: DOWN VALLEY TAILINGS CONTAINME NT 
~---~-~--~------------------~ 

Contractor: GENERAL ENTERPRISES ~1)//(/J-·' ! / ( / 

INSTRUMENTATION REPAIR ;
1 

Extra Work Order Tit 1 e: ----------~--__,_ __________ _ 

Pursuant to provisions of Article 24 of the general conditions, EXTRA \.IORK and PAY­

MENT FOR PROVISIONAL ITEMS,the .Contract for DOWN VALLEY TAILI NGS CONTAINMENT is 

hereby amended t o incorporate the following EXTRA WORK : · 

Although the Contractor is re spons ibl e for damage which he may cause t o 

instrumentat i on , some insta nces of settl ement 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 norma l 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 . 

., . • .. .,,......,· - 1..J.1L 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 
,\ , , 

EXTRA WORK ORDER NO. 45 
~~~~~~~~~ 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

/ '· ) ,/ ' 

GENERAL ENTERPRISES .7,/i / 1. (/ / Contractor: 

Extra Work Order Title: BORROW AREA 1 G1 STRIPPING / 
~~~~~~~~~~~~~~_;_~~~~~~~~~ 

Pursuant to provisions of A:rticle 24 of the general conditions, EXTRA \.JORK and PAY -

MENT FOR PROVISIONAL ITEt1S,the .Contract for DOWN VALLEY TAIL INGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WORK: 1 

Additional stripping required to develop Borrow Area 11 G
11 

subsequent to 

the initial stripping are included in this Work Order.· Material removed was 

a wet organic to inorgan ic s i lt. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 46 

DOWN VALLEY TAILINGS CONTAINMENT 

GENERAL ENTERPRISES 

ACCESS ROAD 

Pursuan t to provisions of Article 24 of the general conditions, EXTRA WORK and PAY-

MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMEJH is 

hereby amended to i ncorporate the following EXTRA WORK: 

The work includes al l strippi ng required for the cut/fill portion of the 

Access Road (east of Station 0 + 600). Sub-excavat ion for the section of road 
adjacent to the chemical storage pad is included . 

In addit ion to stripping, this Work Order incl udes all work associated with 

the cut/fill construction (except gravel capping) of the Access Road between 

0 + 000 and 0 + 600. 

Di t ch excavation was also allotted to this Work Order. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA ~JORK ORDER NO. 4 7 

Contract Title: DOWN VALLEY TAILI NGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Contractor: GENERAL ENTERPRISES 

Extra Work Order Title: BORROW AREA "F11 REMEDIAL STRIPPING 
~~~~~~~~~~~~~~~~~~~~~~~~ 

Pursuant to provisions of Article 24 of the general conditions, EXTRA ~·!O RK and PAY-

MENT FOR PROVI SI ONAL ITEMS, the Contract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the following EXTRA WORK: 

Some parts of Borrow Area 11 F" (particularly the east extension of Borrow 

Area "F") have required removal of organic debris, schisty material or s i lty 

gravel which was not removed during t he initial stripping. Removal of such 

material was reqi iired on a dj scontjnuous bas i s and hence the need for payment 

on an half r l y bas i s . 



CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 48 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Contractor: GENERAL ENTERPRISES 

Extra work Order Title : Capping Canal Dyke with Sand and Gravel 

Pursuant to provisions of ~rticle 24 of the general conditions, EXTRA ~JORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAINMENT is 

hereby amended to incorporate the fol lmving 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 ra i sed 

to maintain design hydraulic capacity which was reduced locally due to the varying 

cross-section of the cana l (wh ich was adopted for construction convenience or 

expedience), to overfilling of the canal walls, and to the design change in the 

canal d ke. 

(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 

.. . . . /2 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA ~JORK ORDER NO . 48 - cont'd. 

DOWN VALLEY TAILINGS CONTAINMENT 

GENERAL ENTERPRISES 

Extra Work Order Title: Capping Canal Dyke with Sand and Gravel 

page 2 

Pursuant to provisions of Article 24 of the general conditions, EXTRA ~!ORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contrac t for DOWN VALLEY TAILINGS CONTAINMENT i s 

hereby amended to incorporate the following EXTRA WORK : 

(3). good access along the t op of t he dyke. 

Sand and gravel was haul ed from Borrow Area "K" (coarse cobbly material) 

and from Borrow Area "A" (sand and gravel ) . 
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CYPRUS ANVIL MINI NG CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 49 

Contract Title : DOWN VALLEY TAILINGS CONTAI NME NT 
-~~-~~~~---------------~~~-~~ 

GENERAL ENTERP RI SES 

Ext ra Work 0 rd er Ti t l e : _ _...U""'p""'"s _...tr,__,e~a°""'m"'--""B-'-1 "°"'a n'"'""k_,_,e::...::t~S ..:....i l.:,_t=.;.y__::::S.::.a :...:...n d:::;__:C:...::a:.i:.P_:...C r_o:.....:s:....:s_ V_a _ll_e..::.y_ D_am __ _ 

Pursuant to provisions of Article 24 of the gene ral conditi ons , EXTRA WORK and PAY­

ME NT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTAI NMENT i s 

hereby amended to incorporate the foll owing EXTRA WORK: 

A silty sand cap f rom Borrow Area "C" was placed between Station 0 + 360 

and O + 420 i n the upstream t oe area of the Cross Va l ley Dam. The cap was about 

l m t hi ck and extended f rom th e ups t ream toe of t he dam to a width over t he 

upstream blanket of about 15 m. The purpose of t he cap wa s to prov ide heal i ng 

ma t eri al t o sea l cracks i n the underli eing ups t ream blanket whi ch may devel op due 

t o t haw of permafrost and i ce. 
d 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 50 

Contract Title : DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~__.:_~~-=-~~~~~~~~~~~~~~ 

Contractor : GENERAL ENTERPRISES 

CROSS VALLEY DAM TOE ACCESS ROAD 

Pursuant to provisions of ~rticle 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 t oe of the Cross Valley Dam. Materials 

will be borrowed from nearby natura l deposits and any other waste piles of granular 

materials. A 48 in. diameter culvert is to be installed to cross the dr~inage 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. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 51 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Contractor: GENERAL ENTERPRISES 

NORTH VALL EY WALL I NTERCEPTOR PIT "F" 

Pursuant to provisions of Alrticle 24 of the general conditions, EXTRA \ilORK and PAY-

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTA INMENT is 

hereby amended to incorporate the following EXTRA WORK: 

The work includes non-routine construction for the North Valley Wall 

Interceptor through Borrov1 Area "F" . This includes the initial levelling of the 

dyke aTea ,. dyke construction and excavati on at the west end outfall (including 

rip rapping), and excavation of the culvert and back-fi lling at the east end. 



r 

Contractor: 

CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 52 

DOWN VALLEY TAILINGS CONTAINMENT 

GENERAL ENTERPRIS ES 

Extra Work Order Title: PLAC EMENT OF BOULDERS ON FACE OF CROSS VALLEY DAM 
~--=~--~~~~~~~~'--____;.~~~~~~~~~~ 

Pursuant to provisions of Airticle 24 of the general conditions, EXTRA VJORK and PAY­

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAILINGS CONTA INM ENT is 

hereby amended to incorporate the foll owing EXTRA WORK: 

Boulders were placed on the upstream face of the Cross Valley Dam between 

elevati ons l ,062.5 and 1,064.5 m between stat ions 0 + 360 and 0 + 465 and between 

O + 570 aod O + 630. This work was required to augment the genera lly cobble 

deficient ma t erial which was placed in this area; sui tab le ma t eri als were not 

available at the ti me of fill placement. 
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 53 

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT 
~~~~~~~~~~~~~--..:......;_--~~~~~~~~~~~~ 

Contractor: GENERAL ENTERPRI SES 

Ext ra Work Order Titl e : THERMAL BLAN KET INTERMEDIATE DAM 

Pursuant to provisions of A:rticle 24 of the general conditions, EXTRA WO RK and P/l.Y­

MENT FOR PROVISIONAL ITEMS, the Contract for DOWN VAL LEY 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 VI I type material from Borrow Area "B" on the upstream side of the 

upstream core of the Intermedi ate Dam. The materia l was to be compacted to a 

minimum of 95 percent of maximum standard Proctor dry dens ity . Th e vol ume of 

ma t er i al t o be paid for wa s the actual volume pl aced with scrapers. Approx imate 

Vol ume 18,000 m3. 
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CYPRUS ANVIL MINING CORPORAT ION 

by 

GO LDER ASSOCIATES 

EXTRA WORK ORDER ~G . 54 ·--------

Contract Titl e: DOWN VALLEY TAIL INGS CONTAINMENT 
----~~------~-----

GE NERAL ENTERPRISES 

Extra Work Order Titl e: NORTH VALLEY WALL INT ERCEPTOR DITCH RIP RAPPING AT 

NORTH ABUTMENT CROSS VALLEY DAM . 

Pu rsuant t o provis~ons of Article 24 of the general condit ions , EXTRA VIORK and PAY -

MENT FOR PROVISIONAL ITEMS,the Contract for DOWN VALLEY TAI LINGS CONTAINMENT is 

hereby amended to i ncorporate th e foll owing EXTRA WORK: 
At t he north abutment of the Cross Valley Dam, the North Val l ey Wall 

·-----·· --· ···-··-···-···· ··-- ·--- --·-·--··----··--·----- ·---
Interceptor Di tch has a relatively steep grade of 5 percent. The necessary 
--------·· .. ------- - --··-- --·· ·····-··-·---

armouri ng .of the channel was ~ot obt~j..Q.~_c!..l>>.:'_windrowing cobbles . Therefore, a --
0.3 m t hickness of Class IV __ i::.! .e ._.r::~.P- ~E..~~ _the Int ermediate Dam rock stockpile was 

placed to a hei ght of app_'.oximat_e_}x_ .~---~-~bove the r i p rap invert. 

------------·- ---·····-·····-··-·-·-

----- ··--···---------

., _____ ·--··-·---
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CYPRUS ANV IL MIN ING CORPORATION 

by 

GO LDER ASSOC IATES 

EXTRA WORK ORDER NO . 55 
~--------

Contract Title: DOWN VALLEY TAILINGS CONTAINMENT ---- - ---------- - -------------
Contractor: GENERAL ENTE RPRiSES 

STRIPPING BORROW PIT 11 M" 

==========-====-=--· :::-'.:- .. _:.=::-:: .:-:: ~ . . : .: ·= ·~: .. :· .. = ============================= 

Pursuant to provisions of Article 24 of the general conditi ons, EXTRA WORK and PAY­

MENT FOR PROVISIONAL TTD1S, the Contract for DOWN VALLEY TAILINGS CONTAINMEfH is 

hereby amended to incorporate the following EXTRA WORK: 

Borrow Area 11 M" was opened up t o prov ide silty till for t he construction 
-----·- --· .. ·-- .. --.. -·-·--· ·- ·- -- - -------------- ·----

of the North Vall ey Wall Interceptor Di tc h dyke through Borrow Area 11 F
11

• Thi s 

new Borrow Area 11 M11 i s located east of Borrow Area 11 F" in the vic inity of the 
----~------ --- ------ ··-------
old Access Road . 

- --- - ---·- ·-··-----------------------

----------- ·-- ---·-····---------------------

-- - - --- ··-·----- - --- - ---- ----------" 

·-- - ---- ··--------- - --------------

----------------- · - -----·-·-,--~--

------------·-- ----- - ... -
------------ ---- -· .. _________________ _ 

·----·----------------
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CYPRUS ANVIL MINING CORPORATION 

by 

GOLDER ASSOCIATES 

EXTRA WORK ORDER NO. 56 

Contract Title : DOWN VALLEY TAILINGS CONTAINMENT 

802- 2038 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Contractor: GENERAL ENTERPRISES 

Extra Work Order Title: Rais i ng o f Int . Dam Berm to 1068.8 

Pursuant to provisions of Airticle 24 of the general conditi ons , EXTRA HORK and PAY-

MENT FOR PROVISIONAL ITEMS, the Con tract for DOWN VALLEY TAI LINGS CONTAI NME!H is 

hereby amended to incorporate the f ollowing EXTRA WORK: 

Between the terrace foundation area of the Intermediate Dam and the 

Intermediate Dam (approx Sta o f 5 20 and of 670) t he berm a r ea of the dam was 

raised to El · 1 068.8 f rom 1068 (a ca l culated volume of 5 291 m3) us i ng Class VIII 

material f rom Bor row Area "C". This mater i al was not compacted due to equi pment 

breakdown and therefore payment will be made b a sed o n t he e quipment ope rati on 

hours. 
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HYDROCON ENGiNEERING (Continental) LTD. 
ENGINEERING CONSULTANTS IN WATER RESOURCES 

August 21, 1981 

Mr. Glen Gilchrist, P.Eng., 
Golder Associates, 
5915 - 3rd Street S.E., 
CALGARY, Alberta. 
T2H 1K3 

File No. 47-7 .3 

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. 

cc: Mr. N. Cornish, Cyprus Anvil, Faro. 
Mr. D. Goodall, Golder Associates, Faro. 

ASSOCIATION OF 
PROFESSIONAL ENGINEERS 

OF ALBERTA 

PERMIT NUMBER 
p 2785 l 

HYDAOCON ENG!NEER!~'G ' 
(CONTINENTAL! LT~ 

Mr. B. McAlpine, Indian and Northern Affairs, Whitehorse. 
Mr. R.H. Cooper, Northwest Hydraulic Consultants Ltd, Edmonton. 
Mr. M. Stepanek, Hardy Associates, Edmonton. 
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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 Colder Associates l, 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. Veldrnan, 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.2 A response to these comments was prepared by Hydrocon on 

April 24, 1981.3 The Board's consultants also prepared additional 

c'omments 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. 11 Hydrocon 
Engineering {Continental) Ltd., May 8, 1980. 

2. "Review of Hydraulic and Hydrologic Aspects of the Cyprus-Anvil Down 
Valley Tailings Containment Project. 11 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. 11 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) The expected hydraulic performance of the as-built channel, 

2) Additional works if necessary, and 

3) Expanding on previous review comments in light of limited operating 

experience to date for the diversion. 

The review was based on : 

1) Previous reports for the channel by Golder Associates and Hydrocon. 

2) 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. 

3) 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 . 

4) Riprap sizes measured by Golder Associates during construction and by 

Hydrocon during the July 17-18, 1981 site visit. 

5) 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. 
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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) Anticip.ated 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 procedures5 , 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 

riprap 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. 
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A concern previously raised by the Board's consultants2 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' H EC-2 back water 

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 Ii ne 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 - 0+900 and 2+300 - 2+500 reaches. Generally 

except for the areas from approximately Station 1+000 - 1+300, 1+500 -

1+900 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. 
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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 lV 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 

d irectly 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 Cl ass 

1 V 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 1 SO mm. 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 velocity 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 D5o of 150mm. at a side slope of 1.5H to lV 

was found to be marginally stable for design flood conditions. 

- 5 - - [EE-



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 should 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. 
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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 io which illustrate a well defined and non-existent pilot 

c;:hannel 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 1cmg 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)6 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. 
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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 no significant impact on the hydraulic pe rformance 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 

channel straightening and bed degradation. This additional weir has been 

recommended by Cyprus Anvil's fishery consultant. 1 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 

c ross - 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 

(Option 1), 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. 
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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. 
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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 rip rapped 

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 
I 

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 O. 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 

design 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. 
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CONCLUSIONS AND RECOMMENDATIONS 

1. Except for three reaches , station 1+000 - 1+300, 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 0+950 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 . 

2. 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 upstream and - two areas where unprocessed armouring was 

placed. The remainder of the armouring is adequate. 

3. The precise limits for the above recommended work should be field 

determined. 

4. The drop weirs should be monitored and modifications and /or upgrading, 

whether fisheries or hydraulic related , made when and if necessary. 

5. The as-built pilot channel meets design objectives. 

6 . 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. 

7. 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. 
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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 rip rap 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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PHOTO 1 

Looking downstream at channel i nlet and di version dam . Note bench upstream 
of dam and material sizes i n f ill . 

Ju ly 17, 1981 
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PHOTO 2 

Looking upstream from diversion dam at earlier diversion 
channel . 

July 17' 1981 

PHOTO 3 

Looking upstream at rock outcropping i n channe l 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 lm (5.5 m3/sec . ) and 0. 35 
(1.7 m3/sec . ) respectively . 

July 17, 1981 

PHOTO 5 

Downstream at high velocity and transitio n area at Station 0+570 
(approx . ). Weir with a crest elevation equal to the water leve l 
at the upstream end of the fast section to be constructed . 

July 17, 1981 
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PHOTO 6 

Panorami c view of Goodall Creek. Flow spilled over designed section causing gravel 
to be depos i ted at base of slope in the creek bed . See next photo as wel1. 
Deposited material to be removed. 

July 17 , 1981 

·! -



PHOTO 7 

Look i ng upstream from Stat i on 0+900 towards Goo dall Creek. 
Depos i t i on of mater i al is obvious . Upg rading of r i prap 
required on right (downh il l) bank at Goodall Creek. 

Ju ly 17, 1981 

PHOTO 8 

Looking upstream from Sta . 1+200 wi th Goodall Creek· i n 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 
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PHOTO 11 

Looking upstream from Sta . 2+820 (first drop structure) . 

July 17, 1981 

PHOTO 12 

Upstream series of drop structures ( l- 15 approx.) Sti l l extensi ve 
"Fish" gravel in slope riprap on right (downhill ) bank. 

July 17, 1981 
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PHOTO 13 

Looking upstream at entrance of Cornish Creek. 

July 17, 1981. 

PHOTO 14 

Look i ng upstream between the 5% slope sections . 
presently enters Rose Creek over the slope just 
"fish" grave 1 bar. 

July 17, 1981 

Cornish Creek 
upstream of the 
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PHOTO 15 

Looking downstream at icings i n Cornish Creek diversion 
channel. Diversion made during construction to prevent 
i ce development in Rose Creek channel. 

February 25, 1981 

PHOTO 16 

Looking ~ownstream the diversion channel from near its 
upstream end . 

Ju ly 18, 1981 
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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 chann~l 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 me lts, 
flow could be temporarily blocked and perhaps continue downstream 
along the winter diversion route. 

July 18, 1981 
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------------ HYDROCON ENGINEERING (Continental) LTD.------------, 

4:1 

3:1 

2.5 :1 
> .. 

..s:: 

l.LJ 
a... 

2:1 0 
_J 
(./") 

l.LJ 
Cl ....... 
(./") 

1. 5: 1 

1:1 

0 1.0 

ASSOCIATION OF 
PROFESSIONAL ENGINEERS 

OF ALB.ERTA 

PERMIT NUMBER 
p 2785 

HYDROCON ENGINEERING 
(CONTINENTAL) LTD. 

0 
LO 

0 0 

>- >-
I- I-....... ...... 
u u 
0 0 
_J _J 
l.LJ . l.LJ. 
> > 
z z: 
~ ~ ....... ...... 
(./") V"J 
l.LJ l.LJ 
Cl Cl 

2.0 3.0 4.0 

2.4:1 

AS-BUILT 
RANGE OF SLOPES 
ON RIGHT (DOWNHILL) 
BANK OF CHANNEL 

1. 54 : 1 

5.0 6.0 
ALLOWABLE VELOCITY IN m/s . 

NOTES : 
1. Ri .prap Safety Factor = 1.15. 
2 .. :.Angle of Repose = 420 
3. Reference: M.A.Stevens, 

D.B.Simons and G.L.Lewis 
"Safety Factors for Riprap Protection" 
July 1974 ASCE Meeting, Montreal, Canada 

4. Curves shown are for class IV armouring. 

GOLDER ASSOCIATES 
ROSE CREEK DIVERSION 

AS-BUILT DESIGN CHECK 
DESIGN VS. ALLOWABLE VELOCITIES 
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I' TABLE VIII-17 (CONT'D) 

r CROSS VALLEY DAM SETTLEMENT PLATES 

( 

I. 

f Sta. 0+459.0 m Sta. o.567.1 m 

r Settlement Plate CVDS-3* Settlement Plate CVDS-4* 

r' Date Plate Settlement Fill Plate Settlemen Fill 
1 981 Elev. ( m) Elev. Elev. ( m) Elev. 

r 

,' June 5 1047.0 

> 
8 
9 (Settlement plate broken 

1 1 and settlement survey re-
f' 

29) 1 7 started on June 
23 
26 
28 
29 1046.77 o.oo 

·July 2 1046.735 0.035 
3 
6 1046.739 o. 031 
9 1046.739 0.031 

1 3 1046.733 0.037 1055.10 
1 4 1046.731 0.039 
1 6 1046. 726 0.044 1055.42 
1 7 1046.725 0.045 1055.59 
20 1046.716 0.054 10 56. 07 
23 1046.714 0. 0 56 1056.12 
25 1046.702 o.068 1056.276 
27 
28 1046.712 0.058 
29 1047.427 o.o 1048.5 
30 1046.712 0.058 1047.422 0 .005 

1 Aug. 5 1046.709 o. 061 

1 7 1047.424 0 .003 
8 1046.710 o.060 1047.424 0.003 

1 3 1046.708 0.062 1047.424 0.003 
20 1046.707 0.063 1047.425 0.002 
27 1046.728 0.042 1056.383 1047.418 0.009 1051 .968 

Sept. 2 1046.706 o.064 1061 .78 1047.371 0.056 1057.27 
9 1046.678 0.092 1063.171 1047.195 0.232 1061.75 

29 1046.665 0.105 1065.61 1047.158 o.269 1065.84 
Oct. 8 1046.661 0.109 1065.76 1047.158 o.269 1065.74 

Note: * See Table 3-3 for details on locations. 

r -
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DATE 

trlnr iJ?J,81 
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;28 
2'1 
30 

r1\o.,..,, I 
..,- ..) 
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2 1, 
~o 

Q,.-~ CJ 

15 
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CYPRUS ANVIL DOWN VALLEY PROJECT Table VIII - 1 8 

Hydrou lie Piezometer 

loca tion : 1'8'1- O I lj3 2 9 · -5 ni N 

?81 - 0 I - S ( shallow) 
Tip Depth : 6 · I ff/ 

Ground Elev: 1093·0rn 

Tip Elev. 10 86· 9 rn 

Top of tube above ground : O· i'3 m 

W.L. WATER LEVEL 

fro"' 
top REMARKS 

of ELEV. DEPTH 

f~~e ( "') (,,,) 

i Y"l -::.~n 11 Pr-( 

- ,J fl.J 

- Jr~ 
- J{ ~ 
- J{~ 
- dry_, 
- Jf~ 

6·\i..i. I .J 

6" I 0 ' rctqs ossi-med 
{1 5° l +., LI iy; nL <::. Cl~ E' 

6· 12 l d-ru Je"'th 
6· 11 ) .J 

- dill 
.J 

Doto Sheet 

P8 I - O I - J) ( J e e p) 
Tip Depth : IO·?rn 

Ground Ele v: / 093 · 0 m 

Tip Elev. : 1082· 3 m 

Top of tube above ground: 0·73m 

W.l. WAT ER LEVE L 

fro"' 
top REMAIU(S 

of ELEV. DEPTH 

f~~e ( "') ( ,,,) 

i\'\s-\-c,\\ed . 
- dn{ C.E. 
- Jr""'u ( E 

- ol. f~ ('. E:. 
- dr._; C ~ . 

9 ·06 1 ~84:. b 1- B·33 CE -
8 ·63 1085· 10 t-·'70 C. E. 
:;z · b I \086 12 6·88 13.P 

9·55 \C85-.18 r·BZ 'B.P. 
8·2'7 ic:B£· Ll 7'· 56 ~p 

~ 65 '08.{'·0B r·9? --P .P. 
E·6~ :CBS·IO °?'" '70 ~ "'""" ..... . _, Vo 3 . =~·rs-'- ,09 1 · '0 

981 1oe3·~2 9 ·08 )l(~ \- .i 



-
I 

CYPRUS ANVIL DOWN VALLEY PROJECT Table VIII - 1 9 

Hydrou lie Piezometer Doto Sheet 

Location : 'f8 1- 02 /. 209·0mN 1. 837- ,.,..E 

'PBl-oZ -1 ?91-02-2 
,_ Tip Depth : // · Om Tip Depth : 2?-·lm 

Ground Elev: /0 '73·/,.,..., Ground Elev : 1 093·/rn 

1 Tip Elev. 1082· I l'Yl Tip Elev. / o6S·7rn 

Top of tube above ground: 0 · 86,..,.., Top of tube above ground : 0 ·8rm 

W.l. WATER LEV£L W.l. WATER LEVEL 
from fro"' 

DATE top IEMARICS 
l'Op REMARKS 

of ELEV. DEPTH of ELEV. DEPTH 
{~~e (111) 

( "'' t~N (1t1) (ml 

Q, ,:{ 2hBt il\d ,., IJ.,,cJ - bot " 'Vi en. ,...., rl" e...i ~ i,cs ·mR..ex rllf'~J -ul.,no ... .--1 
.J 

ri.f- 5 · B ty\ lrJl, P v -b )J j J 
CQC: i l'Y'J r1 CCJU~ LI OYO et"l\5 

-J J I 

-

..J 



-
I 

L. 

I 

DATE 

OorJX1~1 
I ?R 

;; --/ 
20 

rr:,,,,u I 
Jin( i t-

f ~} ' I i ,_ .. 
~ ... -i \-=i 

I 

2~ 
-o 

Q,_-i 9 
15 

Nl'lv : ~ __, 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydraulic Piezometer 

location ?8 1- 03 1068' Orr> /\] 

Tip Depth : 9· Im 

Ground Elev: /06 ""i ·l.!... 

lip Elev. 1058· 3 

Top of tube above ground: O· 61 

W.l. WATER LEVEL 

fro"' 
top ltEMARICS 

of ELEV. OEPTH 

r~i· ( ,,., 
( "'' 

'n ,_,+,.,11,, .J 
Ir, <~ i::><:: ic u11 C~rrl ,+..,"' 

( ;: .. " 

(.£ 

cc: .. 

Cc 
( /; 

"'.<' 9. 

~F 

'?. .P 
/i. P. 
--~. P. 
' ) ;; .•' >i:S f'. 

-iC1E' ·'. ~...-, f , l.. r;1 ru/"\ 

' 

OAT' 

Dato Sheet 

1830·0 rnE 

W.l. WATER LEVEL 

fro"' 
top 
of ELEV. OEPTH 
r~;e (111 ) 

( "'' 

I 

Table VIII - 20 

REMARKS 

-



,. 
,. 

.... 
I 

DATE 

Ati-1 .2(:, f ?I 
:n 
.,?q 
~ 

Wh.u I 
(J ~ 

14 
L~· P. 17 
LiJJJ 7 
:,,t!, J 7 

; 

.24 
~ 

Oc.K q 

/$ 
thi 1$' 

CYPRUS ANVIL DOWN VALL EY PROJECT 

Hydroulic Piezometer 

location : P~ r - o+ 
P6/- 04- - l (ihP-llcw) 

Tip Depth : fl. o,.... 
Ground Elev: /o93.0 ""' 

Tip Elev. : /o~J.OM 

I, o~~,.., N. 

Top of tube above ground: o.10M 

W.l. WATER LEVEL 
from 
f'Op REMARKS 

of ELEV. DEPTH 

{~~e (111) ( ,,, , 

Tabl e VII I - 2 1 

Dote Sheet 

f><61- 01 - I (!_~J 
Tip Depth : 27,4,.,., 
Ground Elev : lo93.0r... 

Tip Elev. : /o,~.faM 

Top of tube obove ground: rJ. ~M 

W.l . WATER LEVEL 

fro"' 
f'Op REMAR KS 

of ELEV. DEPTH 
{~~e ,,,, , 

( "., 
1 ~;,toJJJJ r /i;;J_ J. ,.1 z1 /~}(-,)kf 

ri"'I C.E 
I .zg' 2+.1 /oC,9. 7'I 2 3'2 c~ -

- dl'!J C.£. zct 2-+. z 'o fi9. (,, 'f 23·3 C€ 
- d~ C.E .~ z+. e:, lo69. 2~ Z3·7- C€ 
- div C.E IMM I ~4. 2 /06~. b~ .23· '3 C€ ..,, \) 'f 23.g 'o 7o. o' 22·~ CG -- 14 - -

dtu c.r: - f 7 23.7 lo7o.ft l 22· 8 Cf - 1Hf).J'2 

- d~ CE. 1 ~1/11 7 23 . '( /oh. /9 22· 8 C£ 
- ~~ BP. ~ii 17 J3.2 lo7o.bl 1.2·3 &P 
- d;;j Bf l 24 23. $' /o7o.S1 22·6 &o 
- ri~ e~ ) ,.., 2.3. ~ lo7o. 3<=t 22· 6 B/J 
- ~~ BP OJ.- ~ za.s to7o. ~ 22-' ( BP 
- I rlti~ 8? IS 23.$ 'o7o .~ ZJ.·{, tf> 
- ",ff U<. ,, 8? N~ 15 z3." /o7o. z~ 2J.. ·7 rx f. u 

<) 

-



r 

r 

DATE 

; /fpri). 2k ht 
.2.i 
71 
3o 

~1 
v Cf 

14 
Lrt1110 17 
I~ .. 7 
LrD,Z 17 

I J4 
3o 

Of. ? 
15 

~. rs 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydrout ic Piezometer 

Location : P'61- OS 

Tip Depth : /J... 2. IM 

Ground Elev: lo? 3 ~ . 

Tip Elev. 

Top of tube above ground : 

W. L. WATER LEVE L 

fro"' 

J.jfM 

l'Op IE MARKS 

of ELEV. OEPTH 

{~~· ( "') ( "') 

:Hi.: taJJed 
- d~ CIE 
- "~ Cf 
- ~ ('~ 

- dJ-~· Cf 
- ..J. 

- -
- cl.r-1 C[ 
- ~ C£ 
- ~ BP 
- -1. $f 

12.b /o5!. ~I /l·b SI' 
/2 . b lo'e/ . ~I / 1· 5" SI' 
12 .0 /0~2 . /I 10 ·'7 $!> 
12. (,., /O ~/. '51 // · 5' ti<.. "' ~ 

Doto Sheet 

~CO( M E 

W. L. WATER LEVEL 

OAT£ 
fro"' 
top 
of ELEV. OEPTH 

{~~· ("') ( "') 

I 

Table VIII - 22 

REMARKS 



DATE 

IAvtil 2c,/g1 
~ 
:lf 
3o 

1 Na,u 1 
v ~ 

11 
~ 17 
Sul" 7 
'1iY. 17 

I 2-t 
3o 

(X} 9 
/5 

) Nw 15 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydrou lie Piezometer 

L ocotion : P81- O(;, , b24MN 

Tip Depth : C,./M 

Ground Elev: /o93.o,..,. 

Tip Elev. lo't'·~M 

Top of tube above ground: (},'fJ..M 

W.l. WATER L.EVEL 
from 
top 

IE MARKS 

of ELEV. DEPTH 

f::.~· (111) ( 1t1) 

"k rA::aJ,/J J 
ciMJ CE 
~ C£ 
~ ~ 
dN- C€ ,. -
-
Mt er 
~ Cf 

~ 
\I -

di,.,v 
_v 

·~ 

~ 
(/ 

OAT' 

Doto Sheet 

W.l. WATER LEVH 
from 
top 

of ELEV. DEPTH 

r::.~· ( m) ( m) 

' 

Table VIII - 23 

REMARKS 

-



DATE 

) lfi.J. 17 /g1 
.m' 

J 
c:7f 
3o 

Mau 1 
'J er 

14-
11.j't 17 
l:tii, 7 
JJJJ. 17 

I 24 

.30 
'>d.-. er 

f5 
NQ'.1. 15 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydraulic Piezometer 

location: ?8/- o7 / 

Tip Depth : ~. (M 

Ground Elev: k/ft(-. '8,.... 

Tip Elev. 

Top of tube obove ground: 0 . g~ 

W.L . WATER LEVEL 

fro"' 
top 

IE MARKS 

of ELEV. DEPTH 
(::,~e (111) ( rfl) 

~~ 
fri. / 10~9.5~ 5·Z e.£. 
1~· 2 /r:Zf. 48 5"3 Ce 
I ' 2. 'of:.f6 5-3 c~ 
{b • / Vol1. ~g ? ·2 C€ 
, ,!) /or;t.{,8 5• I CG 
~.o 1081.c,g ~·/ Cf 
Ci.~ tozg. 78 6·o ct. 
6 ·9 . l/d88· 1-8 6·0 C€ 
7.o 'ogg . (,() ~? Bf 

o,.J -
b·~ /()8g. 78 d,,., Bp 
- () 

7.o 'o~.68 dJ'~ .., ~p 

.8 lo8g.zg r1:, ~ '&f 
d 

Doto Sheet 

3<:>t9 ME 

W.L. WATER LEVEL 
fro"' 

OAT' top 

of ELEV. DEPTH 
(::,~e (111) ( "' l 

Table VI II - 24 

REMARKS 

-



DATE 

!~~2(,/81 
zgt 
21 
3o 

Mau.-
(J ' 

If 
t!iU't 17 
!1'Ji, 7 
11\;~, (7 

I 24-
3o 

w. er 
15' 

t/(J(, /{ 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydraulic Piezometer 

l ocotion : P'81- O~ , 

Tip Depth : 7. 3""' 
Ground Elev: /oCfS. 7M 
Tip Elev. /088'. 4,.,, 
Top of tube above ground : O. 7zM 

W.l. WATER LEVEL 
froll'I 
top IE MARKS 

of ELEV. DEPTH 

t~~- (Ill) ( 191) 

~~Cl~d 
b.~ lorf.~2 6·Z C€ 
t'1 lr/tf.~z t·:Z ~ 
6 .cf 1081.~1 6·Z CE 
~.8 ''o3i. bl 6·/ ct 
,.7 'o~. 72 b' 0 Cf' 
,,7 1'offf. 72 6·0 c~ 

7.S 11oez .11 6·8 CE 
g,/ /r/l;g' ~ 7 '7'4- Cf' 
~.z llo8K.ZZ drv 7 & 

v -
~·'2 1'~·22 dr'f? l3f 

.... -
~·2. Jo'f)g.Jl ),.,? e; 
8.! lo't8·3Z ~~ M ¢6f 

u 

Doto Sheet 

W.l . WATER LEYH 

DATE 
fro"' 
fep 

of ELEV. DEPTH 

t~~- (191) ( 191) 

i 

Table VIII - 25 

REMARKS 

-



CYPRUS ANVIL DOWN VALLEY PROJECT 
Table VIII - 26 

Hydraulic Piezometer Doto Sheet 

L ocotion : fBI- o9,, 

Tip Depth 

Ground Elev: fo~f. 8M 
Tip Elev. /ot3,..,.. (~u)-11---

Top of tube above ground: 0 .87,.,, 

W.l. WATER LEVEL W.l. WATER LEVEL 

DATE 
fro"' 
fop IEMARICS OATE 

fro"' 
top REMARKS 

of ELEV. OEPTH of ELEV. DEPTH 
f::,ie (111) ( "') r~~e (.,,) ( ,,., 

k, .. J.. Jt./11 ~~ 
I JK ' 

,2(/ 
3o 

Nau 1 
J er 

-
{4-

1~11 ~.3 lor:f·37 ? ·4. c~ 
l:fJ,, 7 C..4 toz?.2~ 5"·5" ~ 
~~ 17 !.5 to[l;'f1r 5 ·6 BP 
I .24- -

.~ ~.s !o~.17 5-., Bf 
rxt. Cf -

15 k4 /o&1. 2; 5·5" Bf 
N91/ 15 t,,3 ~-37 5"·1.J. bk~ BP 



CYPRUS ANVIL DOWN VALLEY PROJECT 
Tab le VIII - 2 7 

Hydrou I ic Piez omete r Doto Sheet 

Location : 81-k/ 2~2b.7SMN -63g.5'2M.E &Nerho';..~~ 

,. '??t- kl -I (~~;ff'j) 81- k l - 2.. (~ , 3
11 

ct>) 
Tip Depth : b·S'M Tip Depth : 3o.5n.. 

Ground Elev : lo4i. 2 M Ground Elev: lo"f8'. 2. 

Tip Elev. : /o41.7M. Tip Elev. : 1017.7 

Top of tube above ground: 0.6~ Top of tube above ground : /. ~3,.... 

W.l. WATER LEV£L W.L. WATER LEV£L 
fro"' fro"' 

O.lTE tDp REMARKS 
top REMARKS 

of ELEV. DEPTH of El EV. DEPTH 
f~~e '"') 

( "'' f~~e '"' ) (I'll) 

Mw 1Jrs -f.1 L!.L..11.J bu k.L. Mif. "lrv:-s1 .:L ~Al. et/ ~I f. L. 
\,J I '..! 

/.bt.V..I' JN/~ .S:~f lo+3.SI ~ '}.[) .S'et. kJJ.x Le.or.a# ttM ~'{ &'"Jg /o13. ~b 1.+5 Jh. tf rhl ~ !&o.+ 
rio. Vil 1.75'li ~ 1 kt M . VA 27S~ .Ct>t.

1//g/ 
{lm .. );1t; TV I ,1:.~ -L"-. Tv . I I 

I " 

~llf 17/F,1 4.~o lo14.o4 ~~- 17/.,,, 
.. 

l_./8 /Of7.35 I 

I 30 4. <i3 /'J# .OI ~ ho-io.t'e! I -~' 2.33 lo112..o ~ A11cc1 .1..te! 

Ott Ito 1.b5 1o4f./q Mu~J:'"®'A ()IX (?:, 3. gcf IO'fs. 6f t.1on.ll~a 
Zfc 4.go h+f,(Yf - Zb 4.02 'o~.51 

v 

/J-Jv 15 I+. ~2. fo14.oZ Al<_ 4 8J> }/~ /5 4.0$' (fJ4!.1g . f::J<..4 8P 
Nii IZ ~1t, 'o-13 -~ bit~ kM ~ 12... lf.21 ~32. IJ...~ kM 

81-k/ 



DATE 

/iloi- 12 /i ! 
I 

U~tt 

.Gtk: 17/g1 
I 3o' 

Oct- 16 
27 

Nov (5' 

~ 12. 

' -

CYPRUS ANVIL DOWN VALLEY PROJECT 
Table VIII - 28 

Hydrou lie Piezometer Doto Sheet 

Location : 81- K3 

~I- k'.3 - I 0Uf) 
Tip Depth : Z2.0M 

Ground Elev : lo~{. 3 

Tip Elev. : /02.c:r. 3 

Top of tube above ground: Q,45 M 

W.l. WATER LEVH 
frOl'I\ 

f'Op REMARKS 

of ELEV DEPTH 

r~i· ("') ( M) 

:-r .. r.l...11•-' ~ KL 
"' 

7.o7 )o45.os;' b.bl k Klckt f.em..c/f ~ 
M. M 21sg !>x l/81 
~7f 

5. 57 /af{,.f?i 4P 
S:33 (o4ti.4l ~ ~1)'t1 Sf 

S:23 IO'fb.52 ~~~a 8P 
S.o3 (o4{,. 72. ..J 

!} 

5.l't (o4f;.~ ti.~ f!p 

!°.Ol fo% . 73 M f. i<M 

M~.i. 12 /31 

Ul{t<Jww,, 

l~ /7/8/ 
I ~I 

o~t- /?, 
27 

Nov 15 
/Jlc. 12 

81- J(3 - 2 ~~.oJA~H) . 
Tip Depth 11,..,. 

Ground Elev: loSl.3 

Tip Elev. /o4o. 3 

Top of tube above ground: o.4~M 

W.i . WATER LEVH 
froM 
top REMARKS 

of ELEV DEPTH 

r~i· ("') ( m) 

Jw r,J,,,lJ"'I /.,,, kl 
<J 

?i .rt /O'fS'. I~ 0.s1 Jo /ticbt !.eetv/I ~.port 
/llJ. VA 275"8 Jbt. l/81 
~x '7V 
fl 

-
S-:t7 /o4~. 3/ l Bf 
SA7 04{,· 31 't (jj_i.J., A~CAIJJ'ta 8/J 
it. o7 lo40·~/ l #~,)h;r;,.J? 8f 
l.f,gl lo46.97 ...; 

&? 
14.?b 1o1b· &2 ~f8f 
1. (,8 lo17./o ti(~ kM 

8/-k3 



DATE 

Mi.r- 13/it 

~)Jtr.tJ vr't' 

j,;t; 11181 
I 3o' 

~ct Ito 
27 

Not IS 

CYPRUS ANVIL DOWN VALLEY PROJECT 
Tab le VI II - 29 

Hydrou I ic Piez omete r Doto Sheet 

L ocotion : '81- Kt 222~. /2 MN ~~, N~ 
- /04.15 ME QJ;J J6Ulk % == ' 

81- 1<4- f ~) 
Tip Depth : Z7N\ 
Ground Elev : lo52. 7 
Tip Elev. : 102'[;. 7 
Top of tube above ground: /.Jz,.... 

W.l. WATER LtVH 
fro"' 
top REMARKS 

of ELEV. DEPTH 

r~~e (111) ( "') 

~shlbd fu /{l . 
" 

C.go /~22 7. rz ~ ~ ' ~ klo~ ,.~if lf;crf:, 

M . VAZ7'5'8 ~. lf8! 
Aut11di> 'Ji. ' ,, 

2.22 If 
~.3o ~ b/ocke 'd ~ ~0.LJ !if 

12.2+ ._ LJ«JQ ~.:.:.~ Bf 

2./4 - r:ln,r I ~rjqj J f,p 
~. 11 ,_ /rozty. 

fl 'V 

l~PJ- /3/g/ 
I 

~JI.My,,... 

I J"" /7 /81 
3:;) 

Ork. /~ 
27 

11'11 IS 

81-K4 - 2. ~t.a.Uow) 
Tip Depth : 12M. 

Ground Elev: /o,-2. 7 
Tip Elev. : /o'f0.7 
Top of tube above ground: o.~BM 

w· . L . WATER l.EVEL 

fro"' 
!Op REMARKS 

of ELEV. DEPTH 
r~~e (111) ( ,,., 

r,.ffi;JM, fu k.t . ..., 

t.~o lo4!.3+;, 7.sg k Klolvt fw..o/f ~ 
M. V/127~ ~ l'/~1 

~//./~ 1I. 
I 

-
2./1 

' BP 
2. 1~ ,_ Wo(,Jtd ·,. (/tj1.;_; k.11 n>5 ~ 

~-IS ,_.~ r.A.~·°'- · ,,, et> 
~- 3/ .... ~/tJ.JJ r,kid 

.......) f;p 

2.Z'5 ... /,ow... til?8f 

81- l<f-



) 

DATE 

IMar 19/Zt 
I 

{pJi.Ji,,;~ 

ilk 17/8/ 
I l4' 

3-1 
O~. 15 
NrJ..1 /$' 

CYPRUS ANVIL DOWN VALLEY PROJECT 
Table VIII - 30 

Hydraulic Piezometer Doto Sheet 

L ocotion : ~I - k C:, 

e1-kc,,-1 @l'.ef) 
Tip Depth : 3'! M 

Ground Elev: lo7C, ·Cf 

Tip Elev. : /o3?.'1 

Top of tube above ground : 0.~4 ..... 

W.l. WATER LEVEL 
from 
top REMARKS 

of ELEV. DEPTH 

r~~t (fll) ( ,,., 
-r.. ~J....11 J ~ K.L. 

v 

~.go fdo7. 7'6 ~. b4 ~ klolv.. Le.a-.c/' "~ 
M. r11 z1s~ jJit / I g; 
~AX 
" 

~.2o /068. S-'4 IJ:> 
~.2.o (r;6~.~4 >~~.~ el> 
~. o~ Jo~.(,( \~~ Bf 
Z.14- JoGg.io - 8P 
~ S( /06?.23 tkiflf 

Mu. f~/81 
I 

l.kJw,w11 

~hi.- 17181 
24 
ao 

fl1J:. IS 
/(,O'I. IS 

1711. 2o ME ~k"~ fqgr 
ToJlr'tf ~"M (~) 

~I - kb - Z ©erMe:Ua.r~ ( ~ ~Ha,-~ 
Tip Depth : Z7. SM 

Ground Elev: /o7~ .~ 

lip Elev. : lo4?.f 

Top of tube above ground : Q.7411A. 

W.L. WATER LEVEL 
from 
top REMARKS 

of ELE V. DEPTH 

r~~I! ("' ) (ml 

I,,i,~allotf bu kL 
0 

1. al IOb7. 71 ~.75 fi.,_ tlolvt LtDMf( µ_po;t 
/IC. "'117~ kt !/81 
~¥ '.IL 

-
1.o& /06~.{C:, I ffJ 
~. /O 'ob-0.51 ~ lrSl«~ ~ 
8. ~~ lof;J. 6Z Mo~ ~ 
8.'65 'o68. n - /!/> 
~40 /o(,i.J.4 . M aflf' 



l 

DATE 

Mu/~ /it 
I 

l}yJl.J',I) ' '~ 

~. /7/21 
I 24 

3o 
Ori. IS 
Nov. Js 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydrou I ic Piez omete r Doto Sheet 

Location : 81-K(, (f ..... bi:. ue.cIJ 

<i?l-kb -3 ([~ow) 
Tip Depth : /3M 

Ground Elev: lo7b.Cf 
Tip Elev. : /obg .'t 
Top of tube above ground: Q. 74M 

W.l . WATER LEVEL 

fro"' 
top REMARKS 

of ELEll. DEPTH 

r~i· (191) ( m) 

1nCJ..rtllod ~ k.L. 
v 

g,?Jb /ot..1..02 ~.1o a. J:jrJ,.. ~n< JI. If JIOI+ 
M. Vil Z7$'1; ~d 1181 
~k'R , 
TT 

S".o7 lo72. 57 & 
i. ~:~ /06'6.'!?:> >~~.{ Bf 
~.$1 /069. oS l ~·or.;..a f;p 

~.~ lo69. /'1. ' '-' IP 
7. 'tb lofi?. 68 l:t. 'fl> 

1418,bfM"' 

17/'f. Zo ME 

W.l. 

OAT£ 
fro"' 
top 

of 

r::.ie 

WATER 

ELEV. 

(111) 

LEVEL 

DEPTH 

( "'' 

Table VIII - 31 

REMARKS 

-



, 

.. 

DATE 

MN. Zo l 'Bt 
I 

J {)~Mj ... 

L~Dl- 11 !81 
I 241 

:b 
!tJt* I~ 
Nolf IS 

CYPRUS ANVIL DOWN VALLEY PROJECT 
Tabl e VIII - 32 

Hydrou lie Piezometer Doto Sheet 

location: 81-K7 1252.S&MN 

'Bl-k7-1 ~ 
Tip Depth : ZZM 

Ground Elev: /06'0. Z 

Tip Elev. : lo4~. 2 

Top of tube above ground: 0. 5'1 M 

W.l. WATER LEVEL 

fro"' 
top IE MARKS 

of ELEV. DEPTH 

t~~· (111) ( ... ) 
I1.~ /;q KL ..., 

1.o'f /<I/(. 12... /, 5:J l.fk.il~UJ ~~ 
M. VA 27Sg J;.ft. //ti 

kriJ{fv I 

I 

/.o3 061. 7fn ~ II 
/.o8 10/,7. 7/ ~chy~'! &P 
o.q1 Oh7. iz l'tb\A~ 8f 
o.qL 1ob7. K3 

...J 

~/> 
o.1z ._ .f,.,u,.. M ;gp 

/IW.Zo /~1 
( 

~ 

~J(:. /7 /~1 
14 
3o 

Drk. 15 
Nov. IS 

klM:~ ~ct 1qg1 
tliJ1i~ kM. 

81-k7-2~ 
Tip Depth : b"" 

Ground Elev : /06~. Z 
Tip Elev. : !o6Z.2 

Top of tube obove ground: o. r;M 

W.l . WATEi< LEYH 
fro"' 
fop RE MARKS 

of ELEV. OEPTH 
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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.T. 

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 onl y from Tenderers whose financial re­
sources, technical ability and experience are commensurate with the work to 
be performed, and who have successfully completed comparable vvork on other 
projects. 

Tender Closing 

Sealed tenders will be received until 13:00 hours Pacific Daylight 
Saving Time on l<bnday, September 15, 1980 at : 

Cyprus Anvil Mining Corporation , 
355 Burrard Street, 
Vancouver, B.C. 
V6C 2G8 
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Instructions to Tenderers 

CYPRUS ANVIL MINING CORPORATION 

DOWN VALLEY TAILINGS CONTAINMENT 

Faro Yukon Territory 

INSTRUCTIONS TO TENDERERS 

1.0 Submission of Tenders and Public Opening 

1.1 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 Anvil Mining Corporation, 
355 Burrard Street, 
Vancouver, B.c. 
V6C 2G8 

1.2 There will be a public opening of the Tenders at the time and 
place noted in Clause 1.1 above. 

1.3 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. 
V6C 2G8 

1.4 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 . 

2.0 Conditions of Tendering 

2 .1 Tenders shall be in Canadian Dollars and shall include dut.ies, 
taxes both direct and indirect, L1surance premiums, costs of per­
formance and related bonds, W:irkmen'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 

2.2 All payments by the OWner will be made in canadian currency only, 
at any branch of such chartered bank as the owner may designate. 

2.3 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. 

2.4 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. 

2.5 Tenders should not be incomplete, conditional or obscure, and 
should not contain additions not called for, erasures, alterations 
or irregularities of any kind. 

3.0 Information Available 

3.1 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. 

3.2 The above-mentioned information package was extracted f r om a three 
(3) volume design report prepared by Golder Associates and dated 
June, 1980. A iimited supply of this report entitled "Fina l 
Design Recommendations for the Down Valley Tai l in g s Disposal 
Project" may be inspected at the following offices of Golder 
Associates: 

( i) 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 

(iii) 

Tel. (403) 463-2131 
Attn: Mrs. Gerri Ibss 

224 - West 8th Avenue 
Vancouver, B.c. 
V5Y 1N5 
Tel. (604) 879-9266 
Attn: Miss Karen f.k:Kenzie 
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A-4 
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 contact Mr. 
D.c. Goodall by telephone at (403) 259-3413. 

3.4 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. 

4.0 Jobsite Conditions 

4.1 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 a:>ntract Documents. 

4.2 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 \<wUrk 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. 

4.3 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. 

5.0 Clarification of Tender Documents 

5.1 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 query 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 t he 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. 

a.a Bonding 

8.1 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 s ooner 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. 

8.2 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. 

8.3 In the event the successful Tenderer fails to execute the contract 
as required by Clause 7.2 above, or fails to furnis h the bonds as 
required by Clause 8.2 above, the Owner may call upon o r cash the 
Bid Bond, letter of credit or certified cheque of t hat 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 

8.4 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. 

9.0 

10.0 

11. 0 

1 1 • 1 

1 1 • 2 

11.3 

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 ti.mes 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 accordance with the terms of Article 24 
of the General Conditions hereof, "Extra Work and Payment for 
Provisional Item£". 

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 quantities in Schedule A - the Schedule of Quantities and 
Prices contained in the Form of Tender hereof 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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12.8 

12.9 

A-7 
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 t-k>rk in Progress and of recent­
ly completed contracts. 

Contract 
basis) • 
Schedule 
provided 

Schedule C - Preliminary Construction Schedule (monthly 
The t-k>rk shall be performed in accordance with Contract 
C until approval of . the Contract Construction Schedule as 
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 equipnent 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 

To: Cyprus Anvil Mining Corporation, 
355 Burrard Street, 
Vancouver, B.C. 
V6C 2G8 

B-1 

Form of Tender 

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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2. 

3. 

4. 

s. 

6. 

FORM OF TENDER 

The Tenderer has been carrying on business as 
for 

years. 

B-2 

Form of Tender 

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 a ward a Contract to the Tenderer, 
t he 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 t h e 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 a cknowledges 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 t he 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 requirements of Artic le 20 of the General 
Conditions herewith) should the tender of 

(Name of Tenderer) 

be accepted. 



7. 

a. 

9. 

10. 

B-3 
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 W:>rk specified herein. 

The Tenderer agrees that, if this Tender is accepted by the Owner 
the Tenderer will execute any additional volume or quantity 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 W:>rk in accordance with the dates specified in Clause 
5 of the General Clauses. 

11. 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 impo sed 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 W:>rk shall give rise to any claim against the Owner 
other than as provided by Article 3(b) of the Agreement between 
Owner and Contractor. 

12. The Tenderer's Bankers are 
~~~~~~~~~~~~~~~~~~~~~-

and their full address is 

13. The Tenderer certifies that he has received the following addenda 
to the Specifications: 

Addendum No. 
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NOTE: 

B-4 

Form of Tender 

DATED AT this -------------------- -------day of -------------------------------
For 

By 

For ----------Witness 
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) 



CYPRUS ANVIL MINING CORPORATION 

,.. DOWN VALLEY TAILINGS CONTAINMENT 

Faro Yukon Territory 

,.i 

C. SCHEDULES 

Golder Associates 
Consulting Geotechnical Engineers calgary t Alberta 
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PAYMENT 
ITEM NO. 

1 (a) 

1 ( b) 

2 (a) 

2 ( b) 

2 ( c) 

2 ( d) 

3 (a) 

3 ( b) 

3( c) 

3 ( d) 

3(e)(i) 

3(e)(ii) 

3 ( f) 

3 ( g) 

3 ( h) 

3 ( i) 

3(j) 

3 ( k) 

3(l)(i) 

3(l)(ii) 

CONTRACT SCHEDULE A 

SCHEDULE OF QUANTITIES AND PRICES 

DESCRIPTION 

M:>bilization 

Demobilization 

Slashing in Tailings 
Impoundment Area 

Clearing and Grubbing 

Burning of Clearing and 
Grubbing D,ebris 

Stripping and Removal of 
Waste Material 

UNIT 

L. S • 

L.S. 

APPROX. 
QUANTITY 

Hectares 30 

Hectares 54 

Hectares 26.5 

m3 144,000 

Clearing of Canal Area Hectares 52 

Grubbing and Stripping of m3 222,000 
Canal Dyke Foundation and 
Excavation Area 

Common Excavation m3 521,000 

Upstream Blanket (CVD)* m3 63,000 

Canal Rock Excavation 

Controlled Blasting 

Thermal Liner and Canal 
Dyke Class I Zones 

Seepage Control Liner 
Class II 

Filter Gravel Class I 

Rock Riprap and Filter 
Rock Class IV 

Canal Dyke Fill Class III 

Canal Outfall Erosion 
Control Class V 

Filter Rock Stockpile 

Erosion Control Rock 
Stockpile 

44,300 

5,000 

249,000 

33,000 

24,000 

43,500 

98,000 

34,000 

1,000 

2,000 

*CDV denotes Cross Valley Dam 

UNIT 
PRICE 

C-1 
Schedules 

AMOUNT 

$ 
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PAYMENT 
ITEM NO. DESCRIPTION UNIT 

APPROX. 
QUANTITY 

UNIT 
PRICE 

4 (a) 

4 ( b) 

4( c) 

4(c)(i) 
4(c)(ii) 

4 ( d) 

4(d)(i) 
4 ( d) (ii) 

4( e) 

4(e)(i) 
4(e)(ii) 

4 ( f) 

4(f)(i) 
4(f)(ii) 

4 ( g) 

4(g)(i) 
4 ( g) (ii) 

4 ( h) 

4(h)(i) 
4 ( h) (ii) 

Provisional Item Dam 
Foundation Subexcavation 

Provisional Item Dam 
Foundation Subexcavation 
Backfill 

Excavation, Hauling, Placement 
and Compaction of Class VI 
Material for Dam Construction 

CVD* m3 

Intermediate Dam m3 

Excavation, Hauling, Placement 
and Compaction of Class VII 
Material for Dam Construction 

CVD* m3 
Intermediate Dam m3 

Excavation, Hauling, Placement 
and Compaction of Class VIII 
Material for Dam Construction 

CVD* m3 
Intermediate Dam m3 

Excavation, Hauling, Placement 
and Compaction of Class IX 
Material for Dam Construction 

CVD* m3 

Intermediate Dam m3 

Excavation, Hauling, Placement 
and Compaction of Class X 
Material for Dam Construction 

CVD* 
Intermediate Dam 

Class VIII Abutment Fills 
for Emergency Spillways 
and Decant Channels 

CVD* 
Intermediate Dam 

* CVD denotes Cross Valley Dam 
t-FACTOR denotes factor explained on Schedule H 

$1,100,000 x FACTORt 

$1,100,000 x FACTORt 

86,000 
56,000 

75,000 
34,000 

97,000 
207,000 

40,000 
11,000 

80,000 
30,000 

10,000 
2,200 

C-2 
Schedules 

AMOUNT 

$ ____ _ 

$ ------
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PAYMENT 
ITEM NO. 

4( i) 

4(i)(i) 
4(i)(ii) 

4(j) 

4(j)(i) 
4(j){ii) 

4( k) 

4 ( 1) 

5 (a) 

DESCRIPTION 

Class IV Filter Rock for 
Emergency Spillways and 
Decant Channels 

CVD* 
Intermediate Dam 

Class V Erosion Control Rock 
for Emergency Spillways and 
Decant Channels 

CVD* 
Intermediate Dam 

UNIT 

Excavation, Hauling, Placement 
and Compaction of Class I 
Material for Diversion Dam 
Construction m3 

Excavation, Hauling, Placement 
and Compaction of Class II 
Material for Diversion Dam 
Construction rn3 

Provisional Item Clearing 
Grubbing and Stripping of 
Spoil Retainer Dyke Foundation 

APPROX. 
QUANTITY 

1,800 
1,000 

4,600 
2,800 

12,000 

6,000 

UNIT 
PRICE 

C-3 
Schedules 

AMOUNT 

Area $12,000 x FACTORi= $ 

{ b) 

6( a) 
6(b) 

6 ( c) 

7 {a) 

7 ( b) 

8 

Excavation, Hauling, Placement 
and Compaction of Fill for 
Spoil Retainer Dyke 

Excavation of NVWID** m3 
Thermal Lining of Channel 

at north Abutment of CVD* m3 

Dyke Fills for NVWID** 

Fill Placement for Access 
Road 

Access Road Culvert 
Installation 

Premium Cost of Bonds 

m 

The following will be paid 
by the Owner in accordance 
with Clause 20 of the NA 
General Conditions 

*CVD denotes Cross Valley Dam 
** denotes North Valley Wall Interceptor Dyke 
t-FACTOR denotes factor explained on Schedule H 

---------------

13,000 

60,000 

20,000 

2,000 

60,000 

80 

NA . NA 

TOTAL CONTRACT PRICE $ 
====== 
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CONTRACT SCHEDULE B 

C-4 
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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: 

PRESENT COMMITMENTS: 
Project Owner 

RECENTLY COMPLETED CONTRACTS: 
Project Owner 

Joint 
Venture 
Yes No 

Joint 
Venture 
Yes No 

Joint 
Venture 
Sponsor 
Yes No 

Joint . 
Venture 
Sponsor 

Yes No 

Scheduled Percent 
Completion Complete 

Sche duled Percent 
Completion Complete 

Contract 
Amount 
($000) 

Contract 
Amount 
($000) 
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CONTRACTOR:_~~~~~~-~-~ 

DATE PREPARED:~~~~~-----

COflPLETI ON DATE : ________ _ 
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CONTRACTOR: 

NAME OF SUBCONTRACTOR 

CONTRACT SCHEDULE D 

LIST OF PROPOSED SUBCONTRACTORS 

ITEMS OR PORTION 
ADDRESS OF WORK SUBCONTRACTED 

C-6 
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CONTRACTOR: 

NAME AND 
PROPOSED POSITION 

CONTRACT SCHEDULE E 

C-7 

Schedules 

PROPOSED SUPERVISORY PERSONNEL 

EXPERIENCE AND QUALIFICATIONS NAME OF REFERENCE CONTACT 
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NO. OF 
UNITS 

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 

DESCRIPTION 
SIZE OR 
CAPACITY 

YEAR OF 
MANUFACTURE 

PRESENT 
LOCATION 

C-8 
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CONTRACTOR: 

PERSONNEL CLASSIFICATION 

Manpower Shift 
Manpower Shift 2 
Manpower Shift 3 

Tota l Manpower 

1980 

OCT NOV 

J 
I 

CONTRACT SCHEDULE G 

MANPOWER FORECAST 

DEC JAN FEB 

... r 

1981 

MAR APR MAY JUNE JULY 

"' , '-'I 

AUG SEPT OC'. 

(/J () 
0 I 
~ \!) 

ro 
°' s:: 
I-' 
ro 
(/) 



CONTRACTOR: 

CONTRACT SCHEDULE H 

STATEMENT OF SURCHARGE ON CURRENT BRITISH COLUMBIA 
HIGHWAYS EQUIPMENT RENTAL RATES 

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 Equipnent rental rates in force at the time the work is performed, 
surcharged by percent. 

The Provisional Items Sums 4(a), 4(b) and S(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 Equipnent 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-10 
Schedules 



CONTRACT SCHEDULE J 

STATEMENT LISTING EQUIPMENT TO BE MADE AVA ILABLE FOR 
FOUNDATION SUBEXCAVATION AND SUBEXCAVATION BACKFILL FOR DAMS 

CONTRACTOR: 

C-11 
Schedules 

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 equipnent will be available for this work: 
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Golder Associates 

CYPRUS ANVIL MINING CORPORATION 

DOWN VALLEY TAILINGS CONTAINMENT 

Faro Yukon Territory 

D. FORM OF AGREEMENT BETWEEN 
OWNER AND CONTRACTOR 

Consulting Geotechnical Engineers calgary , Alberta 
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CYPRUS ANVIL MINING CORPORATION 

DOWN VALLEY TAILINGS CONTAINMENT 

Faro Yukon Territory 

D-1 
Agreement 

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 underta ke 
and agree as follows: 

ARTICLE The Contractor shall: 

(a) provide all the materials and perform all the work shown o n 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 

(b) do and fulfill everything indicated by this Agreement, and 

(c) complete substantially as certified by the En g ineer, all the wor k 
by October 1, 1981. 
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D-2 
Agreement 

(d) Liquidated Damages and Bonus 

Article 2 

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 Cbntractor 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 day is a reasonable pre-esti­
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 liquidated 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 bonus. 

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 W'.:lrk resumes. 

The list of Specifications and Drawings referred to in Article 1 
is as covered by Article 1 of the General Conditions hereof. 
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D-3 
Agreement 

Article 3 

(a) 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 
quantities that are incorporated in or made necessary by the work 
covered by the Contract. 

(b) Should the quantities of completed W:>rk of any individual item of 
the above Schedule vary thirty percent (30%) or more from quan­
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. 

( c) 

( d) 

Article 4 

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 W::>rk 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. 

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 . 
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All 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 _______ B_o_x ___ 1o __ o_o ______________________ ~ ______ F_a_r_o_,_, __ Y_._T_. __ Y_O_B __ 1_K_O __ _ 
(street and number) (post office) 

The Contractor at -------------------------------------------------------------(street and number) (post office) 

The Engineer at ____ 5_9_1_5 __ -__ 3 ___ S_t_r_e_e_t ___ s_._E_. ___________ c_a __ l_g_a_r_y~,~Al--b __ e_r_t_a __ T_2_H __ 1_K_3 __ 
(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) The "Contract Documents" shall include and consist of the follow­
ing: 

( b) 

1. Instructions to Tenderers 
2 . Form of Tender 
3. Schedules 
4. Form of Agreement between Owner and Contractor 
S. General Conditions 
6. General Clauses 
7. Detailed Specifications 
8. Drawings listed in the General Clauses 
9. Addenda to the Specifications 
10. Completed Form of Tender submitted by Tenderer 
11. Executed Form of Contrac t 
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. 

( c) 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 Engineer. 

(d) The Owner, the Contractor and the Engineer are those named as such 
in the Agreement. 

( e) 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 VK>rk. 

( f) The term "Subcontractor" includes only a per son, firm or car po r­
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-



-J 

1 
l 
l 

J 

] 

J 
1 

J 

( g) 

( h) 

( i) 

E-2 
General Conditions 

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. 

The term "Vk>rk" includes all labour, materials and services re­
quired, as shown or described in the Contract Documents, supplied 
and installed or erected complete at the place of building. 

The words "Extra Vk>rk" 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. 

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. 

(j) The place of building is the designated site or location of the 
completed Vk>rk. 

( k) The law of the place of building shall govern the Vk>rk. 

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. All 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 Vk>rk 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 requests, they shall 
jointly prepare a schedule, subject to change from time to time in accord­
ance with the progress of the W::>rk, 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 W::>rk. 

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 W::>rk. 

ARTICLE 5. Drawings and Specifications on the W::>rk 

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 Specif ica­
tions, are to be returned to him on request on the completion of the W::>rk. 

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 W::>rk or the interpretation 
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of the Specifications and Drawings; but should the Contractor hold such de­
cisions to be at variance with the Contract Documents or to involve changes 
in lihrk 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 lihrk, during its progress, a com­
petent project manager or superintendent and any necessary assistants, all 
satisfactory to the Engineer. The pro ject manager or superintenden t 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 th~ 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 th~ 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 lihrk 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 lihrk and for the provision of all necessary instrunents, 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 W:lrk 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 W:lrk. 

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 surv ey reference points and bench mark established by the Engineer. The 
Engineer may require that construction ~~rk 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 W:lrk, 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 Contrac t o r shall be reimbursed for 
rectifying the same in accordance with Article 24 "Changes and Extra W:lrk". 

The checking of any layo ut or of any line or level py the Enginee r 
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 W:lrk. 

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 Co ntractor. The checking of any setting-out or of any 
line and grade by the Engineer shall no t in any way relieve the Contractor 
of responsibility for the correctness thereof. 

No payment will be made f or 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 W:lrk, the Engineer will take further surveys to 
record the e x tent of any excav ation 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 approv ed 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 Equipnent 

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 
purpo_se, 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
quirements of the applicable workmen's compensation Act or Ordi­
nance of the Territory of the Yukon including payments due there­
under. 

(c) 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 uni ts. The 
foregoing shall include as spec ified perils (but without restrict­
ing the generality of the foregoing) insuran ce covering personal 
injuries (including death) and damage to or destruction of the 
property of other s (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
quired to be in force by the Contractor or shall be covered by the 
Contractor's insurance. 

All 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. 

(f) 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. 

(g) 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. 

(h) 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. 

(i) 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 s hall 
be in the standard forms approved by the Canadian Construction Association. 
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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 C.ontractor 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 Equipnent 

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 applicabl e 
laws, statutes, ordinances and regulations. 

(b) The Contractor shall supply a minimtun of three (3) fire fighting 
pumps of a size and type acceptable to the Engineer plus 500 m of 
hose per ptunp, 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 V«:>rk and Payment for Provisional Items 

(a) 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. 

(b) Definition of "Extra Work" 

( c) 

( d) 

The term "Extra V«:>rk", as used herein, means any work or other 
requirement, the performance of or compliance with which is not 
contemplated by the Contract. 

Extra V«:>rk does not include the following: 

i. V«:>rk 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 Y.ork, and may require the Con­
tractor to perform Extra V«:>rk. 

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 V«:>rk 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 V«:>rk, 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 V«:>rk 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 V«:>rk 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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(e) Authorization of Extra Work 

( f) 

In general, formal Extra Vbrk orders will be issued in writing by 
the Engineer whenever Extra Vbrk is required, and formal Change 
Orders will be issued whenever Changes result in Extra Vbrk. 

Payment for Extra Work and Provisional Items 

Extra Vbrk 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 Vbrk 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 Vbrk, 
and the Engineer and the Contractor are unable to agree upon a 
lunp sum or unit prices basis, Extra Vbrk shall be paid for on a 
Substantiated Expenditure basis. 

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: 

i. 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 Vbrk, 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 Vbrkmen'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. 

ii. 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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iii. Equipnent 

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. Equipnent rental charges 
shall be determined in accordance with the current edition 
British Columbia Highways Equipment Rental Rate Schedule 
hereinafter referred to as the "Equipment 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 out in the 
Equipnent Rental Rate Schedule shall apply to the items of 
equipnent 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 quoted 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 quoted 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 Equipnent Rental Rate Schedule for each hour 
that each item of equipnent is operated as defined herein. 

The rentals for the use of the Contractor's equipment shall 
apply whether such equipnent 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 
equipnent is operated on both shifts • 
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For the purpose of determining the hours of operation the 
Contractor's equipnent 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 
equipnent necessitates such availability. 

The Contractor's equipnent 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 l onger 
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 equipnent. 

or 

It is on standby as described hereafter. 

or 

It is not actually in use. 
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Items of the Contractor's equipnent 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 equipnent on standby shall be 
negotiated to the mutual satisfaction of the Contractor and 
the Engineer prior to the rental, of such equipment, 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 equipnent is in a category 
between the increments as shown on the Equipnent 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 equipmen t 
from his own fleet of equipnent that may be required by the 
Engineer for short periods of time the Engineer may request 
the Contractor to rent such items of equipnent from others, 
subject to the following conditions, namely : 

The terms and conditions upon which such items of 
equipnent 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 equipnent as he may deem necessary 
for the work and the Contractor shall only be paid for 
maintaining and operating such equipment and shall not 
receive any rental payments in respect of the equipment. 
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When equipnent i s 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 regu l ar 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. Th is 
fee shall include all charges for: 

All job overhead charges such as, but not limited to, 
timekeepi ng, 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 equipnent, or for the costs of expendables and 
small tools. 

Daily Field Reports 

The Contractor shall submit to the Engineer a daily report o n 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 co~t of all expendable materials and supplies con­
sumed in the performance of Extra Work. 

v. The daily costs for Sub-Contractors engaged on Extra Work . 

Copies of each daily field report shall be a pproved 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 conunencement of the relevant work and the 
Owner shall be entitled to revoke the same at any t ime pri or 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. Alterations, Deductions and Additions 

The Engineer shall have the right to make s uch 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 an y 
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 al ready 
done or material already supplied, the Engineer s hall make reasonable a l ­
lowance thereof. 

ARTICLE 26. Acceptance Certificate. 

When the entire Work has completely fulfilled the requirements of 
the Contract, in the opinion o f the Engineer, t he Engineer shall so certi fy 
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 
Wo rk. 
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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 t o 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 Faro 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 dollars ($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 Contra c t o r 
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within t h irty (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 anythin g herein contained, 
the Owner shall be entitled to retain as a holdback under t he 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 Contracto r shall pay all 
governme nt 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 o r 
lic ences 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 notice s and pay all fees required by 
law and comply with all laws, ordinances, rules and regulations relating t o 
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 equipnent on the pro ject 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 n ecessary 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 equipnent, fire fighting tools, adequate illumina t i on for all opera­
tions, instructions in accident prevention for all employees including, 
where necessary, care in t he 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
quired, 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 licenc e fees and shall 
save the Owner and Engineer harmless from loss on account of suits or 
c laims for infring~uent of patents in the doing of the Work. 

ARTICLE 31. Use of Premises 

The Contractor shall confine his equiµnent, 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 load 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 wor k , and 
at the completion of the Work he s hall remove all his rubbish and all 
tools, equiµnent 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 
b e just. 

ARTICLE 33. Delays and Extension of Time 

If the Contractor is delayed in the completion o f the Work by any 
act or neglect of the Owner, Engineer or any Other Contractor or a n y 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-o uts (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 an y 
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 f oregoing the time 
of completion shall be extended because of any cause whatsoever within the 
Contractor's contro l 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 t h e 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-
1 ays 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 mad~ under Article 3, no claim for delay shall 
be allowed on account of failure to furnish drawings until two weeks after 
demand for suc h 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 appo inted 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 t o comply with the requirements of t he Contract to a sub­
stantial degree and if the En gineer 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: 

(a) commences the correction of the default within the specified 
time, and, 

( b) provides the Owner with a n acceptable schedule for such cor-
rection and, 

(c) 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) 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, 

( b) 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 
the Work under the conditions set out in this General Condition, he shall: 

(a) be entitled to take possession of the Work and utilize the 
construction machinery and equiµnent 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 

( b) withhold further payments to the Contractor until the Work 
is finished, and 

(c) 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 o f 
finishing the Work is less than the unpaid balance of t he 
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 a nd 
correction of the work performed by him up t o 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 f or 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 o f 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 . subcontractors. 
' 

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 CORPORATION 

DOWN VALLEY TAILINGS CONTAINMENT 

1980 Embankment and Dam Raising 

GENERAL DESCRIPTION OF THE PRQJECT 

1.0 LOCATION 

2.0 

3.0 

The site cf the Work is located in the valley of Rose Creek, down­
stream of the North Fork of Rose Creek at the Anvil Mine Property 
near Faro, Yukon Te·rritory. 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 valley . 

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 darn foundation and dyke construc­
tion and developnent of borrow source areas. 

(b) Excavation of all materials necessary to construct the div­
ersion canal. 

(c) Excavation and wasting of unsuitable materials present i n 
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 
e xcavation material to construct an engineered dyke section 
along the diversion channel. 

(f) Excavating of relatively impervious material from designated 
borrow areas for construction of core zones of the dams. 
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( g) 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, equipnent and tools to carry out the required Work and 
that the equipnent available shall be adequate to produce a bal­
anced plant. 

DIRECTION OF WORK 
The contractor shall supply all equipnent and suitable experienced 
personnel to operate the equipment such that best usage of the 
equipnent will be achieved. The Contractor will be responsible 
for providing all maintenance and repair of equipment. All 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. 

5.3 Substantial Completion 
Substantial Completion of the Rose Creek diversion C?nal 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 darns 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. 

5.4 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 equipnent remov ed from the jobsite within fort y-five 
(45) days of the substantial completion date. 
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6.0 CONSTRUCTION SCHEDULE 

6.1 Preliminary Schedule 

6.2 

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 shal l 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 hi s 
progress including, but not necessarily limited to, increasing any 
or all of his forces, construction equipnent, 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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6.3 Progress Reports and Site Meetings 
During the course of the W::>rk, 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. 

7.0 TRANSPORTATION 

s.o 

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 equipnent and labour upon completion of the W::>rk. 

CONSTRUCTION POWER 

The Contractor shall at his own expense arrange for the generation 
of all electrical power necessary for performing the W::>rk covered 
by this Contract. 

9.0 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 h im in a condition equivalent 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 r emain in a stable and safe condition throughout 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 t o 
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 permissio.n 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 Anvil Ad­
ministration Building. Limited acconunodation 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 des cribed 
above will be made available to the Contractor and his 
Subcontractors as follows. Between October 3 1, 198 O and Ma y 3 1, 
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. 

15.0 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 

r 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 t he 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 



r 

,.~ 

l 

r 

'] 

') 

F-8 
General Clauses 

The following drawings form a part of these specifications: 

DRAWING NO. 

7922025-1 

7922025-2 

7922025-3 

7922025-4 

7922025-5 

7922025-6 

7922025-7 

7922025-8 

7922025-9 

7922025-10 

7922025-11 

7922-25-12 

DESCRIPTION 

Site Photomosaic, Limits of Clearing, Borrow Areas 

Site Contour Plan 

canal Plan and Profile Baseline Chainage 0+000 to 

canal Plan and Profile Baseline Chainage 1+020 to 

canal Plan and Profile Baseline Chainage 1+980 to 

1+060 

2+420 

3+280 

canal Plan and Profile Centreline Chainage 2+600 to 3+700 

canal Cross-Sections and Drop Weir Profile 

Cross Valley Dam Plan and Profile 

Cross 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) 

( b) 

Explosives 
The Contractor shall comply with all laws and regulations 
applicable to the use, handling and storage of explosives. 

Fuel Storage 
Supplies of gasoline, fuel oils and other liquified 
petroleum 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 quantities 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 requirements 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 DEMOBILIZATION 

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 equipnent 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 unqer Item 1(a) of the Schedule of Quantities and Prices. 

1.2 PAYMENT ITEM 1(b) - DEMOBILIZATION 

Demobilization shall mean the complete demobilization of all 
equipnent and manpower from the site to the place of origin, or 
otherwise, along with any support facilities required 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 
equipnent 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 

2 .1 SCOPE 

The work shall consist of but shall not be restricted to supplying 
all labour, plant and small tools and performing the following: 

(i) The slashing of designated areas of the tailings i.mpoundrnent 
area generally bounded by the existing tailings faiclity, 
the Access R::>ad, 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. 

(ii) 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. 

(iii) 

(iv) 

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. 

(v) The clearing and grubbing and burning of the resulting 
debris in the area bounded by the Cross Valley Darn, 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 required 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 dispo sed 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 Darn 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 Darn 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 o r 
the Diversion canal or any other activity required to complete the 
Work. 

Waste materials resulting from the clearing, grubbing and strip­
ping of Borrow Ar ea "E" and Borrow Ar ea "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. 
spent borrow pit capacity all waste materials 
at locations within or adjacent to the borrow 

In the absence of 
shall be deposited 
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 Wall 
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. 

All waste materials resulting from the stripping of Borrow Area 
"G" or Borrow Area "C" (if required) shal 1 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 whic h have 
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resulted from the stripping of Borrow Area "C" by other Contract­
ors. 

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 !bad, the Intermediate Dam a nd 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 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. 

Basis of Payment 
Payment for slashing will be made a t 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 t he 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 t o 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 !bad. 

Method of Measurement 
The quantity of c learing 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. 

2.6 PAYMENT ITEM 2(c) - BURNING OF CLEARING AND GRUBBING DEBRIS 

2.6.2 

2.6.3 

Work Description 
The work includes the burning of all waste materials from the 
clearing and grubbing of the area bounded by the Cross Valley Darn, 
the Intermediate Darn, 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 o f 
.Borrow Area "C" by other Contractors. 

Method of Measurement 
The quantity 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 
measure. 

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 a~d 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. 

2. 7 PAYMENT ITEM 2 ( d) - STRIPPING AND REMOVAL OF WASTE MATERIALS 

2.7.2 

2.7.3 

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 required to 
excavate, remove and dispose of all stripping or waste materials • 
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CYPRUS ANVIL MINING CORPORATION 

DOWN VALLEY TAILINGS CONTAINMENT 

Faro Yukon Territory 

DETAILED SPECIFICATIONS 

ITEM 3 

DIVERSION CANAL 

3.1 SCOPE 

The work includes but shall not necessarily be limited to the fol­
lowing: 

(i) The clearing, grubbing and stripping of the canal excavation area 
and foundation of the canal dyke. 

(ii) The excavation, hauling and disposal of all materials required to 
complete the canal excavation as directed by the Engineer. 

(iii) The hauling and placing or the hauling and stockpiling of select 
waste excavation materials in the upstream blanket area of the 
Cross Valley Darn. 

(iv) The excavation, hauling, placement and compaction of all canal 
liner materials including filter gravel, glacial till and rock 
riprap as directed by the Engineer. 

(v) The excavation, hauling, placement and compaction of the canal 
dyke using select materials from the wasted canal excavation 
materials. 

(vi) The excavation, hauling, placement and compaction of gravel zones 
within the canal dyke configuration. 

(vii) The production, hauling and placement of all filter rock and r ock 
riprap necessary for the construction of the drop weir structures 
and erosion protection in the canal. 

(viii) The stockpiling of 1,000 m3 of filter rock and 2,000 m3 of canal 
outfall erosion control rock. 

3.2 

3.2.1 

GENERAL PROVISIONS 

The Q:>ntractor 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 t o 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 t h e 
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 ei t her 
·thawing or freezing temperatures or both. The canal lining and 
canal dyke filter gravel zones may be similarly completed except 
where a seepage control liner is required as determined by the 
Engineer. 

3.2.3 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 wi t h the 
following: 

'(i) Frozen material shall no t be placed as fill. 

(ii) 

(iii) 

(iv) 

Fill shall not be placed on frozen material unless specifically 
approved by the Engineer. 

Fill materials shall not be placed at temperatures whi c h , in 
the opinion of the Engineer, will cause freezi n g of the ma t e­
rial before it is adequately compacted. 

Frozen crust or any accumulated snow and ice layers on t he sur­
f ace of the fills shall be removed by the Contractor or a l l owed 
to melt completely as directed by the Engineer prior to place­
ment of additional lifts. 

3.2.4 Fills constituting parts of the canal other than those descr i bed 
in section 3.2.3 shall be constructed in accordance with th e 
following: 

(i) Fills requiring compaction as specified elsewhere a nd placed 
under freezing conditions shall be compacted without delay 
after placement. No fill placement shall be allowed unde r 
freezing conditions if the necessary compaction equipment is 
inoperative. 

(ii) A vibratory pad foot compactor equivalent to or heavier t h a n 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 r e spect to 
the number and protrusion of the protruding feet o n the com­
pactor drum and shall have a weight and a flywheel horsepo we r 
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 a nd grubbing , all 
fill materials shall not contain organic contents i n 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 equipment so that any 
monitoring instrumentation is not destroyed. 

The Contractor sh~ll 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 materia l s 
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 a nd 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 inclusive. 

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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(i) The material is not rippable when using a late model tractor­
mounted hydraulic ripper equipped 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) In areas where it is impracticable to cl assify 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 min 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 R'.>ck Excavation. 

Common Excavation 
Common Excavation includes all material other than R'.>ck Excavation 
and stripping materials. All boulders or detached pieces of solid 
rock less than 1 cu.m in volume will be classified as Common 
Excavation. 

Fill Materials 
All materials placed shall conform to the s pecifications of the 
various material as set out herein. The descriptions of fill 
materials Class I, Class II, Cl ass III, Class IV and Class V are 
given to allow the Contractor to determine suitable excavation , 
hauling, placing and compaction procedure and equiµnent. Class I 
materials shall be excavated from Borrow Areas 11 A11

, 
11 B", " C11 and 

11 0 11 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 
fill and canal dyke fill respectively. 

Class IV and Class V materials shall be excavated from quarr.ies 
approved by the Engineer and developed by t he 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 contro l lining a nd 
rock drop weirs in the 5 percent invert grade outfall segmen ts of 
the canal • 



( .... 

c 
(l 

c 
( 

,-
,.! 

.I 

J 

G-12 
Detailed Specifications 

All materials placed as fill shall be placed without segregation 
and compacted where required in accordance with the specifications 
herein . 

3.3.2.1 Gradations: 
The following gradation limits shall apply for the fil 1 type _s 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 diruueter. Boulders in excess of 500 
mm diameter shall not be permitted as fill. 

Class IV - Filter Rock and Channel Riprap 

Di.ameter 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 to 730 15 
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It is intended that Class IV and Class V materials shall be 
obtained from shot rock from the 
cessing or by controlled blasting. 
Class V materials may be used only 

same quarry by gradation pro­
Other sources of Class IV or 

if approved by the Engineer. 

Gradation tests will be performed by the Engineer according to 
standard procedures. All 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. 

3.4 BORROW AREAS 

3. 4. 1 

3 . 4.2 

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 "A", "B", "C" and "D" 
and the Test Excavation (see Section 
3.2.8). 

Class II and III Materials - Select canal waste excavation mate­
rials. 

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 monunents 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. Notwithstanding 
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 required 
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 an d 
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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 require? 
by the Engineer to be cleared. 

3.6 PAYMENT ITEM 3(b) - GRUBBING AND STRIPPING OF 
CANAL DYKE FOUNDATION AND EXCAVATION AREA 

3.6.2 

3.6.3 

3.7 

3.7.1 

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 No. 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 materia l 
based on a pre-construction survey performed in July and August, 
1980 and on a survey to be conducted following stripping. 

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 FDck Excavation is encountered 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 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 required 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 equipnent. 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 Engineer. 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 O:>Inmon Excavation material 
taken from the canal for construction of the Cross Valley Darn 
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 Darn 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 t o 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 specificrr-.._..'-l:l..c:;._-. ______ _ 
below shall be used as a guideline in determining the optim 
cedure. 

The Contractor shall submit to the Engineer for review fu~l;-;-1-;d;-:e::_::-----.J 
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, techniques and 
procedures as are necessary to achieve the required results. 

3.9.\.2 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. 

3.9.1.3 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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(iii) 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. 

(iv) Maximum charge - that amount of explosive agent which may be 
detonated by a single detonation impulse. 

3.9.1.4 Final Line Blasting 

3.9.1.5 

The Contractor shall use controlled blasting on the line of the 
design cut slope face. 

(i) Blast holes and tL~ing in detonation sequence - "Control l ed 
Blasting" shall mean the technique of carefully drilling the 
final line of holes on the plane of the fi nal 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. 

(ii) 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. 

(iii) 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 surf ace and 
conditions encountered during the progress of the wor k . 
Water resistant explosives shall be used if required for some 
of the work. 

Main 
( i) 

Pattern and Buffer Blasting 
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 l ine . The amount of 
explosives per hole shall be less that the explosive used per 
production hole contained in the main pattern. 

(ii) 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 
loading and maximum charge per detonation given 
Charges and Delays, Section 3.9.1.6, following. 
shall be toward a free face perpendicular to the 
of the cut. The maximum depth of a main pattern 
shall be 10 m. 

criteria bf 
in Maximum 
Detonation 
centreline 
blast hole 
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3.9.1.6 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 o f delays to minimize damage to the 
surrounding rock. The Cbntractor 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 sho t s shall 
be accomplished through the use of short period delays of the 
type appropriate to the method of fusing adopted. 

3.9.1.7 The foreman or foremen who supervise the work described in this 
Item shall have a minimtnn of two years experience in similar work. 
The qualifications of the intended foreman or foremen shall be 
included on Cbntract 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. 

3.9.2 

3.9.3 

3.10 

3.10.1 

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 En gineer , the face 
area o f 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 c ubic metre as 
shown under Item 3(e)(i) as shown on t he 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 fo r 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 exca v ated to allow 
installation of a seepage contro l liner where blasting methods 
approved by the Engineer are not followed or unapproved b lasting 
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 restr ic ted to the 
excavation of Class I materials from approved borrow areas 
according t o 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 con~inuous 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 smal 1 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 r ock 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 control lining than those shown on Drawing No. 
7922025-7. Excess fill beyond the specified tolerance as 
determined by the Engineer shall be removed to ensure that the 
canal provies the desired hydraulic capacity. 

Placement and Compaction 
The fill shall be placed in continuous ho rizontal loose lifts 
having a thickness of not greater than 0.3 m and such that 
unnecessary segregation of materials within the fill does not 
o~cur. 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 1 00 percent 
of the standard Proctor maximtnn dry density as measured according 
to the procedure outlined in ASTM D69B, 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 equipnent. 

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 3.4, 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 equipnent 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 f~r 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. 



l 
(_ 

J r 
~ 

('" 
.... 

c' 
3. 13 

? 
3.13.1 

r 

c 
s 

3.13.2 

3.13.3 

3. 14 

3.14.1 

G-24 
Detailed Specifications 

PAYMENT ITEM 3 ( i) - ROCK RIP RAP 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 rn. In case 
of dispute, the surface of the riprap or filter 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 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 CX>ntrol 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. No 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 
equipnent. 

No allowance will be made for settlement occurring within t he 
foundation or other fill materials. 

3.14.2 Method of Measurement 

3.14.3 

3 .15 

3.15.1 

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 dyke 
foundation area unless expressly approved by the Engineer. 

Basis of Payment 
Payment for excavation, hauling, placement and compaction of ·all 
Class III material as required 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 VK>rk 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 No. 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 prov isions of Section 3 . 2 sha ll 
apply. 

Method of Measurement 
The quantity 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 Quant ities 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 Emergenc y 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 (l)(i) 
for Class IV materials and Item 3 (l)(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 TAILINGS 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 darn here­
in referred to as the cross Valley Dam. 

{iv) Construction above the local water table of a zoned darn here­
in referred to as the Intermediate Dam. 

{v) Construction of a zoned darn 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 peJ:tormed on a unit price 
basis excepting elements (i), (ii) and (vi~ which would be paid 
for on an equipnent 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 e xpedite completion 
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of the work in such a manner which is compatible with the darn 
designs. The Contractor shall not be permitted to claim any delay 
resulting from the foundation prepartaion work for the Cross 
Valley and Intermediate Darns 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: 

(i) 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 is 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: 

(i) 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 reasonabl e 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 lifts and shall be 
placed and compacted to the lines and grades as shown on the draw­
ings. A 0.15 m tolerance will be permitted, to that shown on the 
drawings. 

All Class I, Class III, Class VI, and Cl ass 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 overs ize i f 
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 
equipnent. 

It is intended that sections of fill will be tested to determine 
the number of passes of the compaction equipnent, 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 irnrnedia te 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 other areas of the Diversion Darn 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 "A11

, 
11 B", "C11 

or 11D11 and used as downstream shell material. Class IX and Class 
X material may be obtained by selective borrow from Borrow Areas 
11 A", 11 B", "C11 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. 

4.3.3.1 Gradations 
The following gradation limits apply for the fill types to be in­
cluded in the construction. 

Class VI Dam Core 
It is intended that these materials will be obtained from Borrow 
Areas 11 E" and 11 F". Some selection of materials shall be required 
to obtain the following gradation. 

u. S. standard 
Sieve Size 

2 inch 
3/4 inch 
No. 10 
No. 60 
No. 200 

Minimum Percent by 
Weight Passing 

85 
80 
55 
30 
20 

~.aximum Percent by 
Weight Passing 

100 
100 
85 
60 
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", "F11 and 
"G11

• 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 

Sieve Size 

2 inch 
3/4 inch 
No. 10 
No. 60 
No. 200 

Minimum Percent by 
Weight Passing 

80 
65 
25 
15 
10 

Class VIII Downstream Shell 
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Maximum Percent by 
Weight Passing 

100 
10 0 
80 
45 
30 

These materials may be obtained from Borrow Areas 11 A", "B", "C11 or 
11 D11

• 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 
"A11

, 
11 B 11

, 
11 C" or 11 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 
"A11

, 
11 B 11

, "C11 or "D 11 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 r equired by the Engineer to 
ensure reasonable soil uniformity. If required by the Engineer 
the Contractor shall adjust the depth of cut in various areas of 
the borrow pit to combine appropriat e amounts of fine and coarse 
grained soils as required to produce an acceptable fill material. 

4 • 4 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 
Class VII 
Class VIII, IX, X 

- Borrow Areas "E", "F" 
- Borrow Areas "E", "F", "G" 
-Borrow Areas "A", "B", "C", "D" 

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 excavat i on 
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 also includes the abutment preparation of the Cross 
Valley Dam, the Intermediate Darn and the Diversion Dam, the 
grubbing and partial stripping for the secondary upstream blanket 
foundation area of the Cross Val ley Dam. Snow shall be removed 
during the placement of the secondary blanket as directed by the 
Engineer. 

The work also includes div·ersion of surface streams and possibly 
Rose Creek to ensure a maximum dry excavation in the required 
areas and continuous operation of equipnent 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 
inspec-ted 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 

4.6.1 Work Description 

4.6.1. 1 Intermediate Dam and Cross Valley Darn 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 lifts 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 

l materials placed during winter conditions. 

4.6.1.2 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. 

4.6.1.3 Placement and Compaction 

4.6.2 

4.6.5 

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 lift 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 Conditons. 

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 
equiµnent 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 work. 



r , 
( 

4.7 

4.7.2 

4.7.3 

4.8 

G-36 
Detailed Specifications 

PAYMENT ITEM 4 (c) - EXCAVATION, HAULING, PLACEMENT AND 
COMPACTION OF CLASS VI MATERIAL FOR DAM CONSTRUCTION 

Work Description 
The work includes but shall not be limited to the excavation, 
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. A 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 Darn 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 darn 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 bound~ries 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 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 o f 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. 

4.9 PAYMENT ITEM 4 (e) - EXCAVATION, HAULING, PLACEMENT AND 
COMPACTION OF CLASS VIII MATERIAL FOR DAM CONSTRUCTION 

4. 9 .1 

4.9.2 

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 cornp~ction 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 wil l 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 
Payment 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 Darns 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 Darn. 
No allowance will be made for settlement of the foundation 
excavation backfill, the foundation or any other fill 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 
Darn 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 tha~ segregation of materials does not 
occur particularly at the boundaries o! the fill where 
compatibility with adjacent materials is necessary. 

Method of Measurement 
The quantity 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. 7922025-9 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 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 ABUTMENT 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
quired 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 Darn 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 
mini.mum rock filter thickness is 0.5 m. 

Method of Measurement 
The quantity of Class IV materials to be paid for will be the 
calculated in- place volume bow1ded 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 
Darns to the lines and grades of Drawing No. 7922025-9. A 0.15 m 
tolerance will be permitted to the lines and grades on the 
Drawing. 

The erosion control rock shall be placed in a manner to ensure 
that the larger rock fragments are uniformly distributed a nd 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 quantity of Class V materials to be paid for wil l 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 
othet fill or in situ material. 

Basis of Payment 
Payment for excavation, hauling, p lacement 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 {j) (ii) Intermediate Darn 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 specifi~d 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 
Drawing. 

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 construc t 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 
b oundaries 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 required 
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 expec_ted to be about 1 Il\• No dewatering will be 
required. 

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 TAll..INGS CONTAINMENT 

Faro Yukon Territory 

DETAILED SPECIFICATIONS 

ITEM 6 

NORTH VALLEY WALL INTERCEPTOR 

6 . 1 PAYMENT ITEM 6 (a) - EXCAVATION OF NORTH VALLEY WALL 
INTERCEPTOR DITCH 

6. 1 • 2 

6. 1. 3 

6. 2. 1 

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 th~ 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. A 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 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 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, topsoil 
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 
a nd in accordance with the specificati ons 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. 



7.1 

7. 1. 1 

7. 1. 2 

7. 1. 3 

G-48 
Detailed Specifications 

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 fi ll shall be constructed in May 1981 or at such other time as· 
is approved by the Engineer. The Q:intractor will be requi red 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 acco rdance with th e 
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 loose 
lift. 

Method of Measurement 
The quantity of material to be paid for will be the calculated in 
place volume bounded by the surveyed , prepared s urface 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 required to construct the access road as 
specified at the unit price bid per cubic metre i n 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. 



·-

;J 

"' 

(1 

( 
( 
( 
( 

( 

( 

(. 
( 
( 
c' 
l 
( 

( 

( 

( 

APPENDIX VIII 

INSTRUMENTATION READINGS 

Canal Dyke 
Sta. 2+100, Thermistor 
Sta. 2+900, Thermistor 

Preconstruction Instrumentation 
79-20 Piezometer North Abutment CVD 

'lllermistor North Abutment CVD 
79-23 Piezometer Canal Backslope Sta. 

Construction Instrumentation Intermediate Dam 
IPP-1, IDP-2, Piezometers 
IDP-3, IDP-4, Piezometers 
IDS-1, IDS-2 ) Piezometric Levels 
IDS-3 ) Settlements 

Construction Instrumentation Cross 
CVDP-1, CVDP-2, Piezome ters 
CVDP-3, Piezometer 
CVDP-4, DVDP-5, Piezometers 
CVDP-6, Piezometer 
CVDP-7, CVDP-8, Piezometers 
CVDP-9 , CVDP-10, Piezometers 
CVDS-1, CVDS-2, ) Piezometric 
CVDS-3, DVDS-4 ) Settlements 

1980 Tailings Dam 
P81-01 to P81-09, Piezometers 

Klehn Leonof f Boreholes 
81 -K1, 81 -K3, Piezometers 
81-K4, 81-K6, Piezometers 
81-K7, Piezometer 

Valley Dam 

Levels 

Golder Associates 

3+120 

802-2038 

Table ---

VIII-1 
VIII-2 

VIII-3 
VIII-4 
VIII-5 

VIII-6 
VIII-7 
VIII-8 
VIII-9 

VIII-10 
VIII-11 
VIII-1 2 
VIII-13 
VIII-14 
VIII -1 5 
VIII-16 
VIII-1 7 

VIII-1 8 t o 
VIII-26 

VII I -27 to 
VIII-32 
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THERMISTOR DATA : STATION 2+100 (VALLEY SIDE ) 

THERMISTOR STRING N0.2 

TIP No. 1 2 3 4 5 6 

DEPTH (m) 0.0 1.0 2.0 3.0 4.0 5.0 
Coiibrotion ot no l.C1 ba"C.n c fall.bra\ J.Ons av i.i.1.ao.1.e 't:.nere:r1 

0-C Ice Both ---cl 16.: --- ----------
value 2,t.n. fc Ir tempe >-atures 

KOHMS 
itmp.°C -- - -------------

DATE 
- -----..,_ __ ------

14 '81 
8.99 9.74 11. 35 13.42 15.76 16.45 

Aug --------+7.2 -+T.9 +0.7- --0.2 -+12 . 1 +10 .5 

22 Aug ' 81 9.29 10 .21 11. 41 13. 33 15.39 16.46 ------ .,. ___ ---------+11.4 +9.5 +7.1 +4.0 +l. l - 0.2 

16 Sept'81 J£...6£. _l.L._9§_ - 12 . .1§ 13. 25 .J.4. 67_ .1§.05_ ---+5 . 1 +6.2 +5. 8 +4.1 +2 .1 +0 . 3 

24 Sept' 81 13. 71 12.61 12 .69 13.45 14.65 15.91 ----- - -- --------
+3.4 +5.1 +5.0 +3.8 +2.1 +0.5 

30 Sept' 81 15 .87 13.57 13.14 13.67 14.65 15. 83 
---------------- --
+0 .5 +3. 6 +4.3 +3 . 5 +2.1 +0.6 

16 Oct 1 81 15 .73 15 .13 14 .55 14. 41 14.86 15. 86 --------------------+0.7 +l. 5 +2 .2 +2.5 +l.8 +0.6 
26 Oct ' 81 17 .58 15.36 14 .8 7 14.30 14.00 14 .66 --- +l.2- - ---+.2.6--------1.5 +1.8 +3.0 +2.1 

28 Oct '81 17 .76 15.53 15.02 14.92 15.26 15. 83 ----------------- ---1. 7 +1.0 +1.6 +1.8 +1.3 +0 .6 

15 Nov '81 - 16.52 16. 05 15. 89 15.98 16.26 ---..,_ __ 
--· ------- ---

-0.3 +0.3 +0.5 +0.4 +0.1 
9 Dec ' 81 35.7 19.85 16.47 16.35 16.33 16.41 

--·----------------
-14.6 -3.8 -0.2 0.0 0.0 - 0. 1 

------------- - - --

--------------- - ---

------------- Golder Associates 

Table VII I - 1 

7 e 9 10 

6.0 6.9 7 .8 8 . 8 
re use i:.neo rei: l.Ca.L u--

------------

------------

--------------

1 6.45 16 .45 16 .39 16.52 
~6":'2--=o-:-2 - -=o-:-r- -=-o:-r-

16.46 16 196 17.09 17.23 ------ ------ 0.2 -0.7 - 0 . 9 -1.l 

16.61 16. 93 17.03 17 .16 ------- ---- -
- 0 . 4 -0. 7 - 0 . 8 -1. 0 
16.51 16.8·0 16. 82 16.85 
------,_ _ _ --

- 0.2 - 0 . 6 - 0.6 - 0.6 
16.60 16.84 16.88 16.94 -------- -----
-0.4 -0.6 - 0. 7 - 0 .7 
16 . 53 16.79 16.88 1 7.01 --------- --
-Cl 1 - 0 h - 0 7 - 0 .8 
16.35 16.47 16.36 16. 51 

- 0.0- --0.2 - -------
- 0. 1 - 0 .2 

16.45 16 .69 16 . 63 16 .50 --------- ------ 0.2 - 0.5 - 0.4 - 0 . 2 
1 6.62 16 . 82 16.88 17. 02 

---------- - - -
- 0.4 -0 .6 - 0 .7 - 0 .8 
16.58 16.78 16.84 16 . 96 

..,___ - ---------- 0.3 - 0. 5 - 0 . 6 - 0 . 7 

--------- --

------- -----



( 

( 

( 
( 

~ 
~ 

'D 

i .. : 

THERMISTOR DATA : STATION 2+900 (CANAL SIDE ) 

THERMI STOR STRING NO.l 

T IP No. 1 2 3 ' s 6 7 

DEPTH (m) 1. 0 2.0 3.0 3. 5 3.9 4 .5 4 .9 

Col ibrotion at ~ice_ .£2th c;:~ librati bns ava ' l able herefo · e use 1 
0-C Ice Both 

.....,_ __ --· .__ _ -------va l ue < f 16 . 3: ,l\.a for t.empera ures 

DATE KOHMS 
itmp."C 

'----- - ---...___ -'---- ...___. 
~--

5 Aug ' 81 11. 76 1 5. 78 16 . 41 16 . 55 16 . 41 16. 11 16. 10 ...____ ------,_ __ ,_ __ ,_ __ ,__ __ 
+6.5 +0. 7 - 0 .1 - 0 . 3 - 0 .l +0. 3 +0 .3 

6 Aug '81 11 .88 1 5. 83 16.42 16 .56 16. 53 16.41 16 .39 ....__ __ ------._ __ -- ,_ ___ ---
+6 .3 +0 . 6 - 0 1 - 0 .1 - n 3 - 0. 1 - 0 . l 

7 Aug '81 11. 94 15. 84 16 . 42 16 .. 55 16.54 16.47 16.49 ---,..._ __ ,_ ___ --- ,___ - - ,_._._ -- - -+6 .2 +0.6 - 0 . l - 0 .3 - 0.3 - 0.2 - 0.2 

14 Aug ' 81 11 . 94 _12..:._6!... _1~4..1._ ,_ 16. 5.§_ ~16 . 59 16 . 57 JLl~ .__ - - --.--- -
+6. 2 +0.9 -0. 2 -0 . 3 - 0 . 3 -0 . 3 - 0 . 4 

22 Aug '81 12.29 15 . 44 16 . 46 16 . 57 16 .58 ,___lb5.2 ,__16.64._ ,__ __ ,_. __ -- --,_ _ _ 
+5. 6 +1.1 - 0 .2 - 0.3 - 0.3 - 0.3 - 0. 4 

16 Sept ' 81 13.64 15.18 16 . 45 16 . 60 16 . 61 16 . 59 1 6 . 65 
---------,__ - - L- __ .._ -- ,__ __ 

+3 .5 1. 4 - 0 . 2 - 0 . 4 - 0 . 4 - 0 . 3 - 0 . 4 

24 Sept'81 13 . 94 8. 22 16.24 16 .52 16 .59 16 . 52 16.42 
...____ - ----+0:-1- ""-=o-:-! - 1-n:T ~ ~cr:-J - :-r-+3. 1 +1 4 . 0* -

30 Sept ' 81 15. 01 15 . 67 16. 44 16 . 59 16. 59 16.58 16 . 65 .___ - -- - --- ,__ __ ,_ __ ,.... __ - - --
+1. 2 +0 . 8 - 0.2 - 0 .3 - n < _ ('} < _ (') L1 

15 Oct ' 81 ,__ .§..:..1.l ,__ 8 . l!_ ._1.6.34_ ._1_6.d)._ ..J:..6. 42 .. 16. 47 16 . 51 -----· +14 . 3 +1 4 . 3* 0.0 - 0 . l - 0 .l -0. 2 - 0 . 2 

26 Oct '81 16 . 19 16 .10 16. 35 ,__16. 4Q_ _16. 3]_ ....16~0. ,__1 6.4~ ----------
+0. 2 +0 . 3 0 . 0 -0.1 0. 0 - 0 .1 - 0.2 

28 Oct '81 16 . 44 16 . 36 16 .40 16 .55 16 . 48 16.45 16 . 59 
---·---- ,__ - - ,___ - - .___ - --->--- - -

- 0 . 2 - 0 .1 - 0 . 1 - 0. 3 - 0 . 2 - 0 . 2 - 0 . 3 

15 Nov '81 8. 28 8. 28 16.44 16 . 61 16.63 16. 61 16 . 65 
----------,_ __ - - -- ----
+13. 9* +13 . 9* - 0.2 - 0.4 - 0 . 4 -0 . 4 - 0 . 4 

9 Dec ' 81 8 . 54 8 .54 16.46 16. 60 16.64 16 .61 16 .67 ---------,_. __ ,___ - --- ,_ __ 
+13 . 2* +13 . 2* - 0 . 2 - 0 . 4 - 0 .4 - 0.4 -0.4 

* Questi onable Dat a 

Golder Associates 

Table VIII - 2 

a 9 10 

5.6 6.5 9 . 5 

heor eti cal 0°C ._ __ 
~--

,__ __ 
.___ -~--

,___ __ 
lo. UY l b.l J lb .~Y ,__ __ 

1----
,__ __ 

+0 . 3 +0.2 0 .0 
16.31 16 .25 16 . 33 ,___ __ 

1------·-
0.0 +0 .1 0. 0 

16 . 37 16 . 30 16 . 34 ,__ __ 
--o:-o- ,_ o:o-- 0.1 

16.50 16.41 16. 37 - -- ,__ - - ,___ -
- 0.2 -0.1 - 0 .1 

,__!...6 .:.5 3_ ,__16_,3_1_ ....1§.l.l__ 
- 0 . 3 - 0 .l - 0. 1 
16 . 71 16 . 45 l o . 41 ,_ ___ --,__ __ 
- 0 . 5 - 0 . 2 - 0. 1 
16 . 27 16 . 21 16. 12 

+CJ.1-'+°(}.I - +u: r-
16.55 16.44 16 . 38 ,.... ___ -------
_ ('} < - 0 2 - 0 1 

16 . 45 16.33 16. 29 
._. -·-I-- ------ 0 . 2 0. 0 0 . 0 

,__l~!§... ,_16.~ 16.32 ---
- 0. 2 0 . 0 0 . 0 
16 . 47 16 . 32 16 . 35 ---~--- --
- 0 . 2 0. 0 0 . 0 
16.56 16.4 6 16 .42 

,___ - - ._ __ --
- 0.3 - 0 . 2 - 0 . 1 
16 . 56 16.4 6 16 .43 ,_ __ 

._ - - ..... - -
- 0 .3 - 0. 2 - 0 .1 
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DATE 

~It '1-9 
(/ ZB 
5~121 
'ZJec 5 

I 
l>'Ja,-'1 80 
lu!vB ' 
tb".:r6 

(./ 16 
5~f/( 

I _30 

Qj/6 
:2 '1 

Mui~ 
'j)~//. 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Hydraulic Piezometer ( HP) Doto Sheet 

Locotion : 7~-ZO 2441·49mN 
/ 1 J. ) !14 ·36mE lN O'lh Obcamvir {. V 1). 

Tip Depth : 3l·Orn 

Ground Elev: /076·8 m 

lip Elev. : /03~ ·8 rn 

Top of tube above ground: 0·25 l?'J 

W.L. VW\TER LEVEL 
from 
top REMARKS 

of ELEV. DEPTH 

t::,i· (111) (m) 

klsfo/led' 
?>!·."~ Vo./i.6·4.t 28·'33 
'i28i1" li·~ 26·li.2 
Jf/·9/ ~·!l 2E·6( 
JA·8'3 .t.fi·.22 :28·~8 
28·82 .t.f23 28·5'1 

J;..?·Z Z9·6 
J;.? 75 29·o5 

29·/'j );. 'l86 :JB·9k 
~·e( },8/'J 2,;.(/ 
12;;.5~ ii8·1'6 28·3.4. 
1?!1·2J., i8·83 11--9'1-
l26·2L, dJ ·8/ 2:;·n v/<~13.~ 
iat·/;J li9·61.t. 21'/~ "J},j.( 1-/.(, n1 

Table VIII - 3 

79-20 
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Table VIII - 4 
CYPRUS ANVIL DOWN VALLEY PROJECT 

Thermistor ( T) Doto Sheet 

LOCATION : r'7-20 2#7·4.9rn/V //4· 36m£° 
Norfh tJbul1?1V1t CV ZJ. ~v.rid Seu / ()76 · 8 rn 

THERMISTOR STillNG No. (The1m,"~l"r 1ftpe wdA no PVC. ?'0Tecit"e1e sheolJ, j 
· t II d '/6 O 19~9 1/1 ":> 0 e UQ 

TIP No. 1 2 3 ' s 6 7 a 9 10 

DEPTH (m) 3·5 / 0 2 ·0 7·0 12·0 17 · 0 22·0 29·0 37Z·o 
Colibrotion at - _jJ_O_ ~~6. 2f..},___g;_ /.J;a;d-.( '!1J5,--P.!. ~~le _&r~ ~re~ ~~----~C Ice Both(1) )J,eoy ~'co../ 0°C II :;, /l(p (') /6· 3~ ~ (~ v- l~o em~rt s 

DATE 
KOHMS 

•ttmp."C 
....._ - ------,__ __ ..__ __ .__ _ - .___ - -------

;21~
1

1~ /6· '3~ / '3·01 ,LS·18_ _/6.f.~ /6·LlL /6·/ ;z /5"93 .LLl~ -
_..:....._ 

~--
,__ ._ I--....;;_ 

..,__ __ ---
- o · I f,I,·§ -r /· 3 -0·2 -o· ?, 0·2 O· t;° O· "? 

l28~ '19 /6·2:Jt- _{,2·g€L_ ~/YL / o ·il / 6 · '36 / o26 /$ ·98 §-.£2,_ -- - - --,__._ -·-·- ------·-
"""0'/ -'->"o +-I· 9 -0·2 o · o o·o .f-(). 4- +/·I 

27Z '5¥1
1

19 ~6.:±Z. 1Lo6 c_/52~ /6· 5b ,_!_6~1_ / 63-:;t /o·/6_ .i_S· B"t_ -- ...;;.,_ ~-- ~--'-- -----
-0·15 f-2· CJ r / "3 -o·3 -o· 'J -0· 1 ~o·.? +o·6 

5" 7Jec '1~ ~6':d:~ /6·f58 ...!~ /tf" S-9 /6' ·S3 d~o- /o'/8 / 5 ·CJ2 -.._ __ -- ,_ __ ---...._ __ ----- -
- 02 -o· 65" -0·2 -0 ·'3 -0:25 - 0·1 0·/s ~o·~ 

'3 /llcv ·go ..tug_ /9· 26 _/ 6 ·6_!_ /o 63 /6· Sb /(:Jco 16·!9 / 5 ·<75 / 5· ~'7 
~- - -~ ~-- .__ - ---.___ - -~----

-0·2 - s·?, -o·'35 -o·iJ... -o"3 -0·1 ~0·1S" ~o·5 .t-0·'7 

gc!J:t 80 /6· $I ..!f-.:.!iL 16· 55 /6~ /6 .5'0 /{-,,1_,_/,,i_ /6·22_ / :S· 9~ ---- ---- - ---- - ---------
-a·20 ~z·t...O -02;; -c;. 35" -0 ·'30 -0·15" .,;O'/~ +o- ,/, !;" 

C). Nou ' BO /0-52 /6·6 1 /6·3 1 /O· 6 71 / 6· 5"9 / 6·.!t:._6 /6· 2"7 .£§·9~ - . 
--""- .;:... --------------- ---- --- --- o·3 -o·LL o ·o -o·LL -0 ·'3 -0·2 o ·o f-0 • l,,_ 

//J/o-r 18 I ~0-5f_ /9·~ 16·63 /6· 68 /6· to .!~~ /6·,,Z5' J5· 51'7 ,1S ·6 I --------1--- ---~-'-~-----
-o· 3 -3 . ., -0·4- -o· ~ -o·/J... -0·2 1'-0·/ 'f-Q·iL +o·"J 

13 /Jl°:/81 /6·5 3 ...!.. 71· ~.z. /6·8'3 /6· 5'0 /6'· 071 / S-?2 /5·9~ /5"· 98 §'62_ ----:;._. '---"-- ,..._ __ 
~-- ....._ ------ .___ _-_ ---

-o ·3 - /· 6 -0 ·6 -o·? +0·3 f-0·~ f-O ·LL ro·L..t... +o·9 

s~ '81 /6·53 / 3·09 / S:-83 / 6· 66 /6·6 / /6·1§_ //28 /O'· oo /B./o.20? 
~-------- ,__ __ ,_ __ ---~--1--- --
-o·3 +Lc LL. f-0 ·6 -0· 4. -o·LL -0·2 o ·o +o·LL 

18~'8! 
lo" g_ /2· 86 15"·32 /6·6 7! / t ·5r ,_l.6 :.£!f. _ /t·2(, / 5 "'7"':f 19-20? 

-;. 4..· 1- ---------·- ----;.~h_--------o·3 +/·2 -o·iJ.... -o·3 -0·2 +o· / 

16 S'o/'f 
1

8/ /6·53 .!.:?d'2. ,!S:of. /6· 6~ /6'~ /6·il_ /6-2'7 / 5'•98 ---- ----- ..__ __ ---- ---- --
-o ·3 t-3· 6 "/·6 -0·4 -o ·3 -0 ·2 O ·o rO·LL 

3o S47°r' BI 
/6- 53 /f._· 3"'il / S·2'7 / 6·671 / 6· ~'7 / tlS- /(2'if _!6· ~2_ --- -+/.·5--·--- -O·k --·- ..... c.... --- ------
-o·3 + 1.3 -o·3 -o·z +o·; +O ·i1 

( 1.) Readings in KOHMS. (Two sets of calibration readings were taken) 

* Temperature calcula ted usin~ a mean val ue 0¥ 16.2okn ~or 0°C , calculated 
using the 0° C ice bath calibration sheets suppl ied by ''Can tech Controls Ltd. " 
fo r each thermistor string. 

H· :ndicates thermistor for which the ice bath calibration differs c.ore than 
0.2 ~.n fron" the mean of 16 .20 .l'.n 

79-20 
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Table VIII - 4 (co n t 'd) 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Thermistor (T) Doto Sheet 

LOCATION : 79-,Za ,c.onfd sheef z 
N odn Ubutmenl C. V. 7>. 

THERMISTOR STRING No . 

TIP No. 1 2 3 • s 6 7 e 9 10 

DEPTH (m) 3·3 /· O 2·0 7-· 0 12· o 11·0 22·() 2 9·0 3r·o 
Co!ibrotion ot 

0-C Ice Both (i) 
,._ _ --- ------ --------,_ __ ------

DATE 
ICOHMS 

•itmp."C 
1-- - ------------------------

/60cf 
1

8 ! /6·S5' <.£.~ / 5 "?5 /t· 6 ":1 /6·6'2 ..1c·f~ / ( ·2<J /5·'7~ -
i--- ------,_ __ --- -'---

'---;..... 
._.__ __ ----0 ·3 +o·'7 +o·-=t- -o · f..,_ -o· "- -o·'.? o ·o +-o.).;... 

2.-r Od Bl /6:§:. /6·06 /6-o3 16·67l- /6 ·60 _1£.f_f._ / 6· 30 15 ·98 -
~ -------- =----- --- --------._.__ __ --·-- o·3 +o·3 +o ·3 -o·LL -o·LL -o·? O·o +0·1, 

I S A0u 1

8! / 6·53 /6·61 /6· 33 /~·06 /6·'/ ..!tiL / 6·'30 /S ·"JS -
-=o· ?;- --------""'"- - - 1----

._ __ ,_ __ 
- ·- ,_ --

- o• LL O·O -o · LL -o·!J_ -0·2 o · o +0· !1 

'7 Pee '81 /6·53 /6"76 J&5~ /6 ·(8 /c·6 I ~:±_8_ /o·2'7 15·~ --. 
~----o:t-- ~--~-- -----"-- - - ...,___ - . 
-0·3 - 0 ·3 -O· LL -O·i.J. -02. o ·o i-0·1.J... -

,__ __ ,... __ 
~-- --1-- - --- .... --,___ - - ,___ - --- -

------>--- '-- - - .__ - - ----- - '----- -----

-----·- ------~-------- --'--- --,...__ - --

--- -- - ------1------,_ __ ---- -~-·-----
------ .__ --,___ -1--- - -- --- -· ---·----- --

------- --. --.__ __ 
1--- --- --------- ,_ __ ---

-~- ,__ -----,___ -1---- i-- - - '--- - - '--- - - --- - - - --

----------._ __ - - -- ---1--- - .--- - -

----- -------1-------------------

(1.) Readings in KOHMS. (Two sets of calibration readings were taken) 

* Temperature c a lculated usin<; a mean value of 16 .20.tn ··or 0°C, calculated 
using the 0° C 

0

ice bath calibration sheets supplied by "Cantech Controls Ltd." 

fo r each thermis tor strin9 . 

** :ndica t e s t hermis tor for wh ich the ice bath calibration di! 1 ers s o re than 
o. 2 ~n from the me an o f 16 . 201.'n 

r9-2o 
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,J Ta b le VIII - 5 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Piezometer (PP) Data Sheet 

Location : 19-2 3 (37/20) /9/ 0 ·'l,t-/mN 
Tip Number:. - 3B1·f. mE 

Tip Depth : 12· 0 rn 

Ground Elev: 1083 ·2 m 

Tip Elev. / d71·2m 

PIEZOMETRIC 

OAT£ 
Rag. 

REMARKS 

P.S.I. ELEV. DEPTH , .... , ( •. ) 

(JLLo2Z119 /11 sfo Ii ed 
"2B 3·Z j ()':f.J.J,J, '7· .,., 

s~L)r .2.1 '3· 5' 13·65 '7·$5 
i!fJ:vB 'Be 2·5 72·95 /~ ·25' 

,/,,/,u8 '3 ·0 13·30 9 ·90 

oci16 3·0 r3·3o 9·9o 
26 ) ·O ':f3·3~ ~·90 

Mvl5 3·Z ?3-U. '7 · ~t '1.,,t: ' /3. /) 

,_ 

7~-23 (3 -+/20) 
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DATE 

?.2. fi\.o 
18 I 

J 

l23 fi\o..J 
...) 

l.25 V'10.u 
..l 

2b rf\.., 
.J 

IT7 fY\rLu 
..) 

128 M.C\.~ 
....; 

l2 '7 Ml"\ ci , 

'3<'.) f{\ILU 
.J 

\ , \, ""p 

2 ~\.U\e 
13 ~\-U'lte. 

4. \,...,,..<"' 
5 JUK\e 
8 Jwr- e. 
'7 J v-...,E'. 

IJ JlM'\e 
15 J~E' 
! '7 Ju.'11 e. 

L ocotion : 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Piezometer Data Sheet 

SJ..eeT 1 of 2 
II>P-1 

Table VIII - 6 

.I:IJP-2 

Tip Number : "'1-/299 

Tip Depth : 

Tip Number : """1301 

Tip Depth : 

Ground Elev: Ground Elev: 

Tip Elev. 1047-·0 ff) Tip Elev. /04-8·3 m 

ReaoL,,9.;. +a~e" blj : b ic:icie pump ~ rY'ef~,/ 

PIEZOMETRIC PIEZOMETRIC 
Rclg. 

REMARKS 
Rclg. 

REMARKS 

P.S.I. ELEV. DEPTH P.S.I. ELEV. DEPTH 
(II\.) (t11.) (II\.) (m.) 

4·0 IOL"'l ·B 
't· ..... ~ 

i"' ~l-/'\.\\ P ,..Q lt·oo 

To 1051·'? \6 · '30 3·o lOSl'· Li 1f\ sto\\ e.d 
9·o FJJ.. .-k.. it~ 6· 5 

I 

/053·'3 lo· 2 5 /052·9 
13 · Q 10 56· ( 11 · '?>o .. 105z"""' &·o I OS'3 ·q 

IO·O 1054·0 /O·CJO Fill Jeu+~ 6·o I052· S-

10·0 1051..·0 lL·'3c ~to 5 3 l'Y"\ - -
t-·o 1051· '7 '7·00 6·o IOS,2· ~ 

11 ·o / 05.4· 7- 12 · ~0 - - dLoi-rc ...i e.d . 
lO· 5 /05.t.:.I,,, I ":1·30 

v 

\O· 5" /05L·l <;1 ·3o 

9·o 1053·3 \'3·00 

(O· O /05 j, ·O lb·'.30 

12·5 1055.e \l·OO FJ./ @ 10 54 · 5..-
ll·o IO 'S.k· ":/- 9 ·00 ~·1 g ,. J c,r/~ 

1'3·0 !056· / \~·3o :: l 05 5 rY'\ 

\1 ·5 /055· / 9 ·3o F:·lf ek.ii ~ 
ll· 0 105k. 71- 15·30 "\0 56 ........ 
9· 5 105 3·~ 7'· "30 FJJ. ek_,,+ ~ 
9·0 10:53·3 \ 4: (jO -= \OS°6·5 
9·5 105 3·7i- 9·"?.o 

9·0 /()53·3 11·0-0 

9·0 /053·3 13· 30 

8·0 1052·(. B·Zc ' 
B·o /052·6 \o•3o 

-=t· 5 1052·3 t\·3o 
7 ·0 /0 5 /·9 \o·3o 

7·5 V05.2· 3 9·J..5 
t-·o /OSI· 9 \\·CO 

f·O voS/'7 15 "oo 
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·' ·~ 

DATE 

2~ ~""<!81 
l\,k 

Cf ~ . 1~ 
15\,~ 
23j,XJ 
2? 

...., 

5 (1...q 

I~ 
...., 

18 
2.? 
2~ 

8SE>ot 
16 
3o 
IO CJcf 

16 Oct 
21 Oct 

15Nov 

I\ :D.e.c 

Table VIII - 6 (cont'd) 

CYPRUS ANVIL DO'NN VALLEY PROJECT 

Pneumatic Piezometer Data Sheet 

SAeef 2 
Location : .IJ)P- 1 

Tip Number: fll/299 

Tip Depth . . 
Ground Elev: 

Tip Elev. 104-7 ·0 .m 

PIEZOMETRIC 
Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH 
( 1'1'1.) ( "'·) 

6·5 /051·6 

6·5 1051·6 (h'/I 
"f . CJ 1051· '7 Eleva~'o,,) 
9·5 10S3·0 (/060 ·/m) 
8·3 I052·R CE (10(/ S' n--J 
8·5 105'3·0 'JlK (1tJ62- 5 ,,,~ 
e·z (052·-:;t . 1C 
8·0 lo5.2·G 

8·o /oS'2·6 G:J)~ (1ot2·t,..,.,' 
9·c 1052·6 G-1)~ (/063 · '7,.,.. 
8·'71 105'3· I ( /rj ( s-. ;,.,:, 
8·5 105'3 ·c ( 1010·5,.,., 
'7·5 1053 ·-=t- '811 
9 ·5 105'3. + ~17 

9·5 I053·il 1).lf U~68· B,.,,, . 
ro·o I0 5l. · 0 131' 
10·0 105 1..· 0 13./J 
10 ·8 1054:.56 'i.f J~\<'., 

13"9 IO -S-6· t~ ~-K J. K.fY\.. 

of 2 

Up +o z-:;. Oct I '79 l : 1eodin5s +o.J:<en 
'o1;1 r'ci c':icle pump Q ir me1h ocl) 

From 15 Nov 1981 ot'\w o..fds: (ead;ngs 
+a.ken \AJ i~ '"Pe..-hu Pf\eU.lY\o-hc 
Re.a doul Llru. f ) 

PIEZOMETRIC 

.:DATE 
Rdg . 

REMARKS 

P.S. I. ELEV. DEPTH 
(1'1'1.) '"'·) 

I'ZJ//-j 
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Table VIII - 7 
CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Piezometer· 

location : 17J/P- 3 ( 1JIS ol core) 

Tip Number: #3581 

Tip Depth : 

Ground Elev: 

Tip Elev. : 1053 · 03 "" 

Data Sheet 

I2JP-.4. (uls ol' core) 

Tip Number : zr.3 5 SZ 

Tip Depth : 

Ground Elev: 

Tip Elev. : 1052 ·.46 m 
I ( I . I l 
c'::i O J C\j~ e pum p a ir- method 

<;, + Y<e ·.jj.., 't'efw- '?, -{.; I( cl J U ·+ 1 
Up +c 2.+ oc+ I ?B l - reodir-.9 s. +ol<e" 
F<: I 5 N I '7 81 cl re ci" om OU onwo.r s - a !V'IQ (l n i..u 1 n e \An'\ o c ea Cl "' -

PIEZOMETRIC PIEZOMETRIC 

DATE 
Rclg. 

REM.t\RKS 
Rclg. 

REM.t\RICS 

P.S.I. ELEV. DEPTH P.S.I. ELEV. DEPTH 
(II\.) ( 111.) ( 111.) ( "'·) 

alLO 8ti/ u,,",;i o l ! eJ ;V's+aiG.J 
-..; \ 3 O ·O IOS3·0 \l · OO~- o.o 10 .c;').5 

lB O·o bS3·o 11 ·00~ - 0 ·C> \052·5' 6-0 .1<, . 

22 0 -0 l053·o \H:C O ·O IOS2· ~ ~1). i'.<, 

29 o.o \053 ·0 11'·oo o .o '052 ·5 
5.,.Dt 8 0 · 5' I053 ·Li.. \4. Oo 0· 5 10 '52· 8 

I 

\ (, i· O 'B.P I05'3·1Z IL;.!Oo 0·5 I05 2·A 

3o \• 5 I 05l.: I Ll· 15 0 · 5 I0 52 · R "E. P 
Oc.t \0 H3 ll05L':li t>-oo 0•5 O<:;?. ,Q, 'J). A. 

[ 6 1·5 105 .l.· I 11·00 0·5 1052 · ~ e.e . 
2 ? /·5 (O S/,.· I !5·30 0· 5 I0.52 · S 13.f), 

Nou 15 2·5 1 051..:'t~ 3· 14. 05J..·gL.. 13.P It. 0.1< 
l :D~ II 3·.k \055·.i..I 6·o /05~·66 D.K.kl<.m. 
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'mBLE VIII-9 

INimMEDIATE DAM SElTLEMEN1' PIA'.re3 

sta. Ot593.5m sta. o+626.6 m 

Settlenent Plate IDS-1* Settlerrent Plate IDS-2* 
rate Plate Settlenent Fill Plate Settlerrent Fill 
1981 Elev. (m) Elev. Elev. (m) Elev. 

M3.y 27 1050.87 o.o 1051.0 1050.37 o.o 1051.5 
28 1050.87 o.o 1050.37 o.o 
29 1050.85 0.02 1050.35 0.02 
30 1050.84 0.03 1050.31 o.06 

J\Jne 4 1050.82 o.05 1050.28 0.09 
15 1050.82 0.05 1050.286 o.084 
18 1050.82 o.o5 1050.289 0.081 
23 1050.82 o.o5 1050.291 0.079 

Jl.lly 2 1050.82 0.05 1050.285 o.085 
6 1050.814 0.056 1050.282 0.088 

13 1050.811 0.059 1058.39 1050.284 o.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 0.196 1062.489 1050.261 0.109 1055.79 
30 1050.685 o.185 1050.259 0.111 

Au:J· 5 1050.678 0.192 1050.258 0.1 12 
8 1050. 674 0.196 1050.242 0. 128 

10 
13 1050.672 0.198 1050.170 0.200 
18 1050.675 0.195 1062.55 1050.083 o.287 1061 .03 
23 1050.652 0.218 1063.90 1050.103 o.267 1063.39 
25 
28 1050.647 0.223 1065.11 1050.063 0.307 1065.79 

Sept.2 1050.639 0.231 1065.48 1050.046 0.324 1065.93 

10 1050.628 0.242 1066.55 1050.032 0.338 1066.57 
18 1050.616 0.254 1067.90 1049.986 0.384 1068.73 

ect. 8 1050.609 0.261 1068.83 1049.%5 0.405 1068. 76 

lbte: * See '.Iable 3-3 for retails Q1 locations. 

sta. o+674.1 m 

o/s 23.8 m R 
Settlement Plate IDS-3* 

Plate Settlerrent Fill 
Elev. (m) Elev. 

1051.456 o.o 1051.5 
1051.432 0.024 
1051.398 0.058 
1051.371 o.085 1058.47 
1051.34 0.116 1061 .59 
1051.364 0.092 
1051.348 0.100 1064.41 
1051.345 0.111 1064.42 

1051.322 0.134 1068. 017 
1051.317 0.139 1067.79 
1051.323 0.133 1067. 75 
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CYPRUS ANVIL DOWN VALLEY PROJECT 
Table VIII - 10 

Pneumatic Ptezometer· Dato Sheet 

S TATION 0 +.¥50 
L ocot ion : G V'JJP- I ( 20 rn u/S ol i ) C V7JP-2 ( -S-/?'1 U/5 ol <i.) 

Tip Number : ""254 9 

Tip Depth : 

Ground Elev: 

lip Elev. : 104.6· 81 n-i 

Tip Number : ~254-8 

Tip Depth : 

Ground Elev: 

~..fr, 2 6 Oc.+ 198/ -rea J ,·"9~ +o.ker. 
Fr( 15 f\l 1'18 1 c:l d· 

Tip Elev. : I 0.?.6·84m 
b ' I . I . _I I - 1 \ >';1 ~ 'c-)"c e p (.,(rnp o..u- me11"\Doi 
-1-oJ< ·4, r P dw P, ~ {<. douJ IJ.h.j ) Om Ou Or\\A)OJ s - re::i 1f\qS e f\ W 1 ne.uma c e.o 

PIEZOMETRIC PIEZOMETRIC 

DATE 
~dg. 

REMARKS 
Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH (h'!I P.S.I. ELEV. DEPTH 
(lft.) (191.) £ I evo t/a 11) (lft.) ( 191.) 

\. •'\ 0 ~'81 161,,.h s ,· ~ ~.J'..., lf ~ _i(;ot_;;z.~ 1016· B 
9 \·o 0 

\0 \·o l · O 
11 (·5 J. ·o 
I '2 :Z·o I· o 
15 \ · 0 t· o 
t '1 O·o o·o 
2h \·o 1·0 
2R \ · 0 l ·O 

r" J~ I 0 0-5 
IJ 9 O· 5"' 0 ·5 

15 1· 5 U o55"3ni) 1·5' 
23 t· o (10>6·1-) () ·5 

Cltl-" 5 0·5 
. 

o·5' 
V I 6 o·~ 0 5 

2'7 
S'en+ g 0·5 ( / 06'3 m) 0 ·5 

r 
16 o·5 0·5 

2.o 0 ·5 0 ·5 
? ? 0 ·5 0 ·5 
.'30 0·5" (10'~"') 0 ·5 

o ... i 10 0 ·5 o -5 
16 0· 5 0 ·5 
26 0 ·5 \0~-:+ · 2 o ·5 I0.4..1 ·2 

Nov 15' 2·~ lol,P,·b3 2·5 tei 1B59 
rD~.c. II ~ . .4. lOliR·l.c'7 l2·.LJ1 IOl.9·59 

C V."J:J. ST-4. o~.¥-50 
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CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Pie~ometer 

S TATION 0 +4-50 

Locat ion : CV1Jfl-3 ( ;zm 7>/5 of 4-) 

Data Sheet 

Tip Number: no S -€A"'1o1 f'\UMb~ Cjiu-en 

Tip Depth : 

Ground Elev: 

Table VIII - 11 

lip Elev. : /Olt-? · 01 m 
Up +o 26 Oct l".781 - reading ~ +r.J<-€J\ blj 'bi°:jrle pump CLi.-<- m~od 1 

Fro 1 s- N 1981 d vd· £1< ·~ ' P~ R ~ Read 0 11_,.jJ > yY\ ~u 01\W a.< s - rec 1 rq <;;. '€1"\ W I t'\€J.J..IY\ c. . (') 

PIEZOMETRIC 

DATE 
.Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH 
( lft.) ( 111.) 

\, ""'°B ~I loJ.i..7-·o ·, .... ~L ff n ..J 
CJ 0 

. 

\O 0 

I\ l ·o 

12 l·o 

15 0 

l '1 - \~ \~~ 
"'--~ ,-.) , 

26 - ..> 

28 -
JJ_,~ \ l· o 

.J '7 l·O 

15 \ ·o 

23 1· 0 c. ~ 

-:}_J.,\.Q 5 0 ·5 ~C1 J, (;,{)~ 

v tS o·3 G '"D. R. 
:2'7 

~oi 6 (). !; 6.P 
I 

lb 0 ·5 6.P. 
2 0 0 ·5 ~P. 
12 O · ~ 5P. 
30 '.']· ~ B.P. 

C)J 10 0·5 'Y.A 
16 0 · 5 B.P. 
26 0 ·5 I04Tk 6.P. 

No\,) 15 I ·~ IOlJ3·20 ~F ~ O. t<'. . 
".De/ I I - 'D. G. J. 'D.K'. o;';:,"::f , ..JJ . 

STA O-i-~50 



Tabl e VIII - 1 2 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Pie~ometer· Data Sheet 

STATION . 0 +ZIO 

Location: CVJJP-t.. (32rn ll/So~IZ) CVJ)P-5 (~m V/5ol i:t) 

Tip Number : ,,113528 Tip Number : '14"35Z'J 

Tip Depth : Tip Depth : 

Ground Elev: Ground Elev: 

Tip Elev. : 1046· ~6 m 
Up -to 26 od I 9E1 I - rec:.d if'ICJS +ak~ 
Fr 15 tJ 1'791 ds - re d· 

Tip Elev. : I0?-6·58 m 
by r bicycle pu.,..,..p a ir mefh od ' ) 

-i J<e · ~' Pe:lw Pr ~ R dt:i J LLJ Om OtJ r n 'N ('l.t Cl 11"\Ci s j c: I'. LUI !\€.UM Ct. C eo l ..., 

PIEZOMETRIC PIEZOMETRIC 

DATE 
Rdg. 

REMARKS 
Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH (hi/ P.S.I. ELEV. DEPTH 
( 111.) ( 111.) 

E leua-h'on) (111.) (111.) 

t:\. ~"' \$" '81 0 lOU·tb w ·t'lJJ p J (/04-;. s: I IOL..+·3 V-.1)-ln H ,., 1' 
I '7 0 0 tOL.b· G 
2 6 \·o 1041·5 t· o lo~T3 

28 l·O l ·O 

. ! 1J v 1 l ·o t·c 
v9 t·o a·5 104.6. '7 

15 t· O (/0~9· 8ni) 2·0 to.w:l· o 
23 t·o Uo03 ·Im) 1·5 10~1 · 6 

( ]1_1_0 5 l·8. 101,~ ·0 2·0 IO ~·O 

v 1ei t·5 IOk1·9 !·8 IOJ..7·R 

2CJ 1·5 10L.i·8 (106~· 3,.,.,) 1·1 101..+· 8 

'SeoT 8 l·o \Ol?· .5 l·O 104.t· 3 
I 

16 2· 0 101,f,·2, !•5 10~7 · 6 

20 /' ") 10.1i-=t·8 /·5 
72 / ·5 104.?·B 1-5 
3o 0·5 lOLi-· I ( !tJ6 ~ ';:z,m) 1·5 

OJ lO 2· 5 IOL.9i·5 2·0 104-8· 0 

/{, 3·0 loL~·'7 2 ·5 IOJJ3· 3 

26 3·0 1048·9 3o 1043.:; 
Mou 15 t . .'2 /01.. 9·7" .4-2 101..'7· 52 

J>.<le 11 3.55 lOL'7·2li ~"1. 1050•0( 

C V .'D 5/A. 0+210 
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CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Piezometer Dato Sheet 

STATION 0+210 

L ocot ion : C V2JP- 6 ( 5 171 'ZJ/5 ol 4:) 

Tip Number : o113530 

Tip Depth : 

Ground Elev: 

Table VI II - 13 

li p Elev. : 1046·6 7l r.n 
Lip -b 26 Od 198 1- re.oJi,.,gs. +.;kV\ b~ ,..bic11de. PUMP o..L.r m~od

1 

, 

F 15 f\J I 9 R I d d. 4 k +1..- r P ei-uA ~ J. Reo clcu:l i.D..J IC'm Ou Cll'\ v 'lO.< s - reo t f'q~ ('\ et'\ iA..J i neu.~ c 

PIEZOMETRIC 

DATE 
Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH 
(ftl.) (wi.) 

\1l\''€ 15
1

8 I 0 IOJ..b· i ~ ., ,, i-... Uc. i 

I '1 0 

26 1·0 IO L..? ./_, 

,28 l · o 
._' l,J_ v I \ · 0 

u ~ \· o 

I 5°" 1·5 lolt..":.f· -:;. 

23 l·O Ioli.--:+· k. 
:? t<e 5 1· 5 lon. 'f 'DG >(, .0.R.. 

0 16 1·5 G:D.K 
2"7 1·5 1> (.,. 

5 PLJ 8 I· o 104°71 · l. ""B. (' . 
I 

16 \·o 15.P. 
20 ~ · 0 ~.P . 

22 i·O ""B P. 
30 \·O '"B.P 

Od 10 1· 5 tou.-:;i ·':7 :P.A 
16 \·o \01..i?I· b. l"R.f 

21::> 2·0 l lo l. ~· I ~.~ 
~ )ov 15 '3·7 IOL8·91 "Bf & 'DI< 

ro<% 11 '3· 5 tol..9·1/ 'YQ-& llK. 
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Tabl e VIII - 14 
CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Piezometer 

6/Al lO!J 0 + 5'70 
Location : CV2J P- ;z ( 62/'Y? U/5 of' <t) 

Tip Number : *35~8 

Tip Depth : 

Ground Elev: 

Data Sheet 

C 'V::DP- 8 ( 20 n'1 u./5 ol 5'.) 

Tip Number : #3580 

Tip Depth : 

Ground Elev: 

lip Elev. : /04 r ·53rn Tip Elev. : I0 4 7- ·'73ni 
~ +o 26 Od /99 i - red d ings tcJz-t'-1'\ blj r bic'jcle pv. ny~ M- Md+-od 

1 

1 
Fro 15 Nou 198 \ cl eaJ· +o.k ·~ 1 P-du.t Pi eumcdi R.e.od u.1 U.. ;J rr- OnWOf s - r tl\QS -ert W1 r'\ c 0 /\ ... 

PIEZOMETRIC PIEZOMETRIC 

DATE 
Rdg. 

REMARKS 
Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH (. /;·// P.S.I. ELEV. DEPTH 
(II\.) ( "'·) elevatSon) (II\.) ("'.) 

(]111"15 81 104-i-5 4v11,., lJ.r rU (/ OJ.R-' 104.."1·9 .·~A 
0\8 I·?, 1048·3 0 ·5 \0~ · 3 

Se.n1 8 3·6 10$?' ·0 sn~1 '1/i:11.~· 3·3 l0 '5Z' ·2. 
' 16 4:0 lOSl:>· 3 

. ,. Jr (5 \0 5 0· ";t 

20 5 ·0 105/ ·0 \I ~·o 

22 3·0 lOLL'7 6 " l+:o 
25 4·5 1oc:n. ~ .. 4·5' I05 l · l 

30 i·o (052· 1..i. 
11 U06~R- 5·5 05'1· 8 

OJ 6 - _(?.(CJ ~-E"-¥' 5 5 -
lO - ,, 5 ·5 
l6 - ,. 5· 5 

26 - ,. 5'5 
Nol.) 15 -=?· 4 1052- M~ 6·3 105.Z. 31. 
1>~ II '=?·53 1051· '7+ {·/./._ 1052·.l..l 

C. V.-V. 5 Trt 0 + 5 70 
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DATE 

r?l\J.'> 5 '81 
0 I \1 

~t'l{ 8 
' lb- -- -

2o 
22 
25 
30 

od b 
10 

16 
26 

tbu 15 
'Der 11 

Tabl e VIII - 15 

CYPRUS ANVIL DOWN VALLEY PROJECT 

Pneumatic Pieiometer· Doto Sheet 

STATI ON 0+5"710 

L ocotion : C V7J/J - 9 ( 6 m W.5 ol i) CVJ)P - 10 (Sm 'JJ/S ol' i;,) 

Tip Number: .;r35r 9 

Tip Depth : 

Ground Elev: 

Ou OY\UJoJ s - reo 1nas 
_, 

PIEZOMETRIC 
Rag. 

REMARKS 

P.S.I. ELEV. DEPTH 
(m.) (111.) 

IOLA·.? w/J.t: f On fJ 
0 ·3 \01..R· 4 
2 ·5 IOl...9·'7 

-3~G-- .\~~·3-~ - --
~·o 

3 ·o 
Z·5 i050· 6 

4·5" 10 5 1· 3 

Lo 1105 1· 0 

4·5 l i c S I "~ 

5- o i05 /· -y. 
!... ·o IOS l· 0 

~6 I052·2li 

5·1-2 1052· IA 

€.Ii w i 

- . . .. 

Tip Number : =3584-

Tip Depth : 

Ground Elev: 

neum c. eo. l 

PIEZOMETRIC 
Rdg. 

REMARKS 

P.S.I. ELEV. DEPTH 
(m.) (111.) 

IOk.9· I ~~~lJ_Q_J. 
o·z tot..'7·2 
o ·3 l ~.1.i..9 ·3 

-- 05-~D-4..'1· 5 . ra.f. 
0 ·5" ~ .P. 

o· => 6 .P. 
0 ·5 B.P. 
0 ·5 

f. t-i\l...~~-;I S I• <..·.s 8 .. ~e., ... d s3 · 11-

0·5 6.P. 
0· 5 'D.A. 
0·5 6.P. 
0·5 G.r, 
1· 3 05'"·c:! I '?I 6i 0.1<. 
I· I Ok. '1·81- 1<'.M &0.K 



TABLE VIII-16 

CROSS VALLEY DAM WATER ELEVATIONS 

(Measured in Settlement Plate Risers) 

"I 

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 Eleva ti on Eleva ti on Elevation Eleva ti on 

( 1 981 ) ( m) (m) (m) ( m) 

June 17 1046.91 1046.00 1046.90 

July 9 1051 .oo 1051.72 1047.11 
:;J 

July 15 1051 .27 1052.11 1047.62 
~ Aug. 5 1050.92 Blocked 1047.18 

Aug. 18 1050.42 II 1047.86 

Sept. 16 1050.46 II 1048. 71 

Sept. 2-Q l050.45 II 1048.68 

Sept. 30 1050.50 II 1047.73 1050.60 

Oct. 16 1050. 31 II Blocked Dry 

Oct. 27 1050.47 II II 1052.26 

Nov. 15 1050.42 II II Blocked 
J 



TABLE VIII-17 

CROSS VALLEY DAM SETTLEMENT PLATES 

Sta. 0+204.9 m Sta. 0+341.0 m , Settlement Plate CVDS-1* Settlement Plate CVDS-2* 
Date Plate Settlement Fill Plate Settlement Fill 
1 981 Elev. (m) Elev. Elev. (m) Elev. --

June 5 1045 . 92 o . o 1046 . 0 
8 1 045. 91 o. 01 
9 1045.90 0.02 

1 1 1046.01 o.o 1047 .3 104S . 87 0.05 
1 7 10 45.944 0 . 066 104S.81 0. 11 
23 1045.938 0.072 104 S.78 0.14 
26 1045.922 Q. 088 104S .751 0.169 
28 104 S . 7SO 0.170 .. 29 1045.899 0 . 111 

July 2 1045.854 o.1 s6 1045.71 9 0 . 201 
~ 3 10 45.858 0.152 

6 1045.841 0 . 169 1045 .65S 0.26S 
9 1045.841 0 .169 104S.612 o . 308 

1 3 104S . 812 0 .1 98 1059 . 77 104S .S67 0.353 1059 . 43 
1 4 10 45.81 0 0.200 1045.553 o . 367 
1 6 10 45. 801 0 . 209 1061 . 02 1045.523 0 . 397 1060 . 90 
1 7 10 4S .793 0 . 217 1061.75 1045. 512 o . 408 1061 . S15 
20 104S .789 0 . 221 1061.904 104S . 488 o.432 1061 .S80 
23 104S .779 o. 231 1063.094 104S.488 o.432 1062 . 77 
25 1045.767 0 . 243 1064.432 1045.456 o . 464 1064 . 4S 
27 104S.763 0 . 247 1045.450 0 .470 
28 1045.760 0 . 250 104S.43 7 Q. 483 

"' 
29 

c 30 1045 . 763 0 . 247 1045 . 434 0. 486 
Aug . s 1045.756 o .2S4 1045.42S 0.495 

( 7 

2 
8 104S.751 o .2s9 104S .423 0 .497 

1 3 1045.751 0 .2 59 104S.419 o.501 
20 1045.753 o . 2s7 1045 . 41 3 0.507 

( 27 10 45. 760 0.25 106S.27 1045 .417 0 . 503 1064 . 60 
Sept. 2 1045.7S7 o.2S3 106S.248 104S . 41S a . sos 1064 . S9 

( 9 1045.746 o . 264 106S.22 1045 .402 o . s18 1064 . 61 

( 29 1045.752 Q.258 106S.72 104S .404 o.s 16 106S . 87 
Oct . 8 1045.753 0 . 257 1065.71 1045.40 1 0 . 519 1065 . 85 

? Note: * See Table 3-3 for details on locations . 
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