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Bluefish Development

August 18, 2001

Photo 3-7. View of winch and
hoist housing, no name-plate
or limit switches. Operated
from control board at rear of
operating deck inside the
headworks structure.

Photo 3-8. View of gate
housing- 1994 construction.
Reportedly replaced original
1941 stoplogged intake where
concrete stoplogs were handled
with a dozer winch. visible
concrete in fair condition, wi
1ittle evident spalling.



Bluefish Development August 18, 2001

Photo 3-9..Started gate lowering with _ Photo 3-.10. Use of bar, wood wedges allows
winch 9:45 am. Jams about 5' open. 1-2 ' further gate closure.
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Bluefish Development

August 18, 2001

Photo 3-11. Gate still open 2' at 10:30 am. Baring and wedging closes

to 1°

Photo 3-12. Gate closed about 11 am.
previous closure attempt.

at 10:36 am. Decision to open and grease the rubber seals.

Wood debris shows trash was impedi:
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Photo 3-13. Looking upstream to closed gate

during drainage of power tunne

1 at 11:10 am,

fairly high seepage at sides of gates.

August 18, 2001
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Photo 3-14. View of trashrack
ljocated about 12' downstream of

the gate.
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Photo 3-15. View of gate leakage about 11:20 am, divers working to seal
upstream with tarps, burlap bags, and oakum. Estimated at 15-20 cfs.

Photo 3-14. Looking down slot at back of gate, most (2/3) of seepage
from the invert and about 1/3 from the sides.
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Photo 3-15- Minor seepage visible
from rock on upstream side of ramp
to new powerhouse equipment door
appears due to high tailwater leve

photo 3-16. Portal to decline (17%
entrance to power tunnel, note
preset vertical bolts and crown
broken to sub-horizontal joint set




Bluefish Development

August 18, 2001

Photo 3-17. Tunnel inspected by

Leon Urban, Jim Empey and author
to 100' upstream of decline. Inve
mainly bare rock, flow about 10 ¢
water depth typically 3"-2', occ'
spall, rock quality mainly good t
occasional closely jointed zone,

no roof falls or eroded shears or
faults, no bolts noted or shotcre

Photo 3-18. Downstream of decline
occasional areas of gravel-sized
spalls exist, along with odd 6" sr
from crown or sidewall. Inspected
within 40' of plug, water depth 3'
invert gravel/sand, rock trap app¢
filled.



Bluefish Development

August 18, 2001

Photo 3-19. Tunnel crown shows some
overbreak in closely jointed areas,
few blasthole traces visible, occ'l.
spall ( mainly 6" size) visible on
invert. No areas noted requiring
support downstream of decline.

Rock wet, visible seepage from crown
(drops) limited to one small area
about 1/2 way to downstream plug.
Rock generally low permeability.

Photo 3-20. Between decline and down
stream plug one 3" dia. piece of
trash noted which has passed rack.
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Bluefish Development

Photo 3-21. Looking upstream at minor rockfall in power tunnel about 15°
downstream of junction with old tunnel, some 200' downstream of the
trashracks. See sketch below for details. No abnormalities or deteriorat
of tunnel between the decline and this area, invert mainly bare rock.

Rockfall debris should be removed and about 12 bolts (1" dia.l10T, groute
should be installed to prevent future ravelling and flow constriction.
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Bluefish Development

August 18, 2001

Photo 4-1. Looking upstream from
power tunnel to trashrack, with
gate in background. Note varying
spacing of bars and metal grill
in centre of trashrack. Head loss

appears excessive.

Photo 4-2. Left gside of trashrack
( as viewed from tunnel) from
about 20' downstream.
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i Photo 4-3. View of right tunnel wall immediately downstream of trash-
rack. Wet but no visible seepage. No visible significant abrasion to

concrete.

o m—
I

{ Photo 4-4. View of left wall of tunnel immediately downstream of trash-
f rack. As above.



Bluefish Development Aaugust 18, 2001
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Photo 4-5. Looking downstream from junction of old and new tunnels at
minor rockfall, note large 21'x3' blocks in foreground and smaller

debris downstream where Jim Empey is standing.

Photo 4-6. Looking up at tunnel crown at rock fall showing wedge
ith tunnel axis.

formed by steeply dipping joint sets aligned parallel w1l
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Bluefish Development August 18, 2001

Photo 4-9. View of outlet portal of 0l1d power tunnel. A pond of
standing water exists showing minor leakage occurs around the plug,
{1 but no visible flow exists. Opening the valve produced flow but not

under much head.
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August 18, 2001

Bluefish Development

.

Equipment access door and ramp in new powerhouse. Note

Photo 4-12.
jde of ramp to drain.

minor seepage on upstream s

§
Photo 4-13. As above, eepage originates from the toe of the rock cut

on the upstream side of the ramp, appears due to high tailwater.
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Biluefish Development august 18, 2001

e face of new powerhouse. Concrete in

Photo 4-14. View of tailrac
ling or visible cracking.

good condition with no spal

i

{ Photo 4-15. Looking upstream from position of above photo to old

x powerhouse.



Bluefish Development August 18, 2001

Photo 4-16. Interior view in old powerhouse along upstreamnm side of unit.

Photo 4-17. Looking upstream along penstock, note standing wvater
under penstock and pumphose in foreground.



Bluefish Development

August 18, 2001

Photo 4-18. Rock face at tunnel
outlet portal. Note sub-vertical
joints striking parallel with face
of cut (Joint Set 1), and sub-
horizontal joints (Joint Set 3).

Photo 4-19. Crown of tunnel at
outlet portal, adequate bolting
put shotcrete cover would improve
long-term life of bolts.



Bluefish Development August 18, 2001

Photo 4-20. View of preset vertical bolts at the outlet portal. Drawings
of power tunnel show 30' of rock cover at the portal. For static head
this equates to a factor of safety against hydro-jacking of 1.6. However
contours on same drawing indicate 13' of rock cover which would give
a FS of about 0.7 for static conditions (inadequate). Should be checked.

Photo 4-21. Looking downstream along penstock from top of portal.
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APPENDIX C - EBA 1997

DAM SAFETY REPORT
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January 10, 1997

Miramar Con Mine
Con Exploration Ltd. EBA File: 0701-96-12534

P.O. Box 2000
Yellowknife, NT
X1A 2M1

Attention: Mr. Mikko Nyyssonen, P.Eng.
Senior Environmental Engineer

Dear Sirs:

Subject: Bluefish and Duncan Dam Inspections

1.0 INTRODUCTION

EBA Engineering Consultants Ltd. (EBA), together with Girvan & Associates Ltd. (Girvan),
completed an inspection of two water retention dams associated with Miramar Con Mine's
(Miramar's) Bluefish Hydro facility. This letter presents our observations and recommendations
for your consideration. A supporting but independent report prepared by Girvan is attached, as
Appendix A, for reference.

The inspections were completed by Messrs. Ed Hoeve, P.Eng., of EBA, and Ian Girvan, P.Eng.
of Girvan on October 18, 1996. The work was carried out under the authorization of Miramar's
P.O. #9030312.

We understand that this letter report will be used by Miramar to fulfil the requirements of the
NWT Water Board for inspection of these dams every four years.

2.0 BLUEFISH DAM

2.1 DESCRIPTION

The Bluefish Dam is at the south end of Bluefish Lake and is approximately 177 m long and 6 m
high. This dam was originally constructed in 1942 as a timber crib with rock fill structure. The
dam was reinforced by dumping rock fill along the downstream side of the dam and constructing
a new sluiceway in 1972. It is understood that the timber facing on the spillway was replaced in
1978 and that rock was placed upstream of the dam in 1982 to reduce seepage.

=
3533A McDonald Drive, Yellowknife, NW.T. X1A 2H2 ebQ
Telephone: (403) 920-2287 FAX: (403) 873-3324
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. Mr. Mikko Nyyssonen, P.Eng.

EBA was provided with copies of Consolidated Mining and Smelting Co. Drawing Number
YH 23, depicting the original design and Cominco Engineering Drawing Number YH-61,
Revision 1, depicting the remedial work done in 1972. Also provided was some text from an
Acres, 1984(?) study describing history of work at the dam.

2.2  OBSERVATIONS

Selected photos taken during the inspection are attached, in Appendix B, for reference.

§ ) The inspection was conducted after some snow accumulation and just as ice was starting to form.
' This provided an excellent opportunity to identify zones of seepage. Seepage was observed to be
flowing out of the rock fill downstream of the dam and along the natural ground surface
downstream of the sluiceway. A reliable estimate of the rate of seepage can not be provided. No
evidence of erosion resulting from the seepage was observed.

The water level in Bluefish Lake at the time of the inspection was approximately 0.5 m below the
g top of the spillway. The water level relative to the top of the stop-logs in the sluiceway was not
determined, but water was not overflowing at the time of the inspection.

The crest of the dam was straight and the condition of the exposed wood appeared to be good.
There was a bulge in the cribbing on the downstream face of the dam (see Girvan photos). The
age of this deformation is not known.

i Two primary differences between the design drawings and the actual configuration of the dam
i were noted:

, 1. The rock fill on the downstream side of the dam is shown on the design drawings to be to
1 the crest of the dam. The rock fill does not reach the crest of the dam along the spillway.

o The rock fill is approximately 3 m below the crest of the dam at it's lowest. This has the
effect of decreasing the stability from what is depicted on the design drawings.

The slope of the downstream rock fill appears to be flatter than the 2H:1V depicted on the
design drawings. This has the effect of increasing the stability somewhat. The rock may
have been placed in this flatter configuration or it may be possible (but considered to be
unlikely) that heavy overflow washed the rock into a flatter configuration.

o

o N ey A
- L e R g
4 5 A .

2. There is what appears to be about 200 mm minus rock along the upstream face of the dam

to within about 0.3 m of water level. The design drawings show predominantly wood with

] only a small amount of rock at the toe on the upstream side of the dam. The information

) from Acres indicates that rock fill was placed upstream of the dam in 1982 to reduce

seepage. This rock has the effect of increasing stability from what is depicted on the

design drawings, so long as the downstream side of the dam can withstand the increased
earth pressure.

) =
' eoq
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Mr. Mikko Nyyssonen, P.Eng.

2.3  DISCUSSION AND RECOMMENDATIONS

i Nothing was observed to indicate that there is an immediate concern with respect to dam stability.
However, it is not possible to conclude that the dam is stable on the basis of this single inspection

visit,

P It is recommended that some means of monitoring the dam for movement be installed. It is
recommended that reference points be established on bedrock at each abutment and that a number
of intermediate points be installed along the crest of the dam, particularly along the spillway area.
These points should be monitored for horizontal and vertical movement at least twice a year, once
in the early summer and once in the early fall. This monitoring should supplement whatever

monitoring program Miramar presently has in place.

If a stability concern is subsequently identified, it is expected that the most practical method of
rehabilitation will be to build up the rock fill along the downstream face of the dam. It may be
possible to accomplish this with the rock already present in the area.

5
Tt
T
i

3.0 DUNCAN DAM

3.1 DESCRIPTION

The Duncan Dam is at the southwest end of Duncan Lake and is approximately 27 m long and 5 m
high. This dam replaced an earlier structure approximately 60 m upstream from the present
R location. The dam is a mass concrete structure constructed in 1974. A "temporary" liner was
i installed upstream of the dam in 1994 to reduce the seepage passing beneath the dam.

EBA was provided with a copy of Cominco Engineering Drawing Number YH-63, Revision 2,
depicting the remedial work done in 1972. A Williams Projects Ltd. letter, dated September 12,
1994, with attached sketch was provided to indicate the intent of the remedial work completed
in 1994. Also provided was some text from an Acres, 1984(?) study describing the configuration

of the dam.

K ., 32 OBSERVATIONS

Selected photos taken during the inspection are attached, in Appendix C, for reference. Some
photos taken by EBA in 1994 are presented in Appendix D, to show the remedial work in progress
and the site at low water level with no snow.

The water level upstream of the dam at the time of the inspection was approximately 0.6 m below
the top of the spillways. It is understood that some stop-logs had been removed several weeks
prior to the inspection. Water was over-flowing through the control structure at the time of the
inspection.

2 A
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Mr. Mikko Nyyssonen, P.Eng.

Seepage was observed to be flowing out of the boulders below the south abutment of the dam.
1 The rate of seepage could not be estimated. However, the rate of seepage is considered to be less
L than what was observed by EBA in 1994, at a time of lower water level upstream of the dam.

No evidence of movement or instability was observed. There has been some erosion of the
concrete at the edges of the spillways. :

Two primary differences between the design drawings and the actual configuration of the dam
were noted:

L. The design drawing requires that all concrete foundations be cast on "solid rock". The
north abutment is founded on fractured bedrock. The south abutment is founded on
boulders. Neither constitutes "solid rock" in our opinion. However, the dam does not
appear to be unstable as a result of this deviation from the design.

2. The liner upstream of the dam was designed as a temporary measure to reduce seepage
until more permanent rehabilitation work could be completed during the winter of
1994/95. The more permanent rehabilitation work has not been completed to-date.

P Therefore, the temporary installation has been in service longer than anticipated.

| Based on EBA's recent observations and those in 1994, it is considered that the temporary
! ; repair and liner installation were completed generally as designed. The only difference that

is evident is that the liner was attached to the upstream face of the dam near the elevation
E of the spillways, rather than down below the invert of the control structure.

i ‘ 3.3 DISCUSSION AND RECOMMENDATIONS

The liner appears to be effectively reducing seepage under the dam. The liner was intended to be
a temporary installation and it is not known how the connection between the liner and the concrete
will hold up under heavy flow over the spillways. It is therefore recommended that the condition
of the liner be inspected more frequently than once every four years. Once in early summer and
once in late fall is recommended. This inspection could be completed by Miramar personnel,
possibly in conjunction with adjustments to the stop-logs. The potential concern is that a failure
( L in the liner could result in an increase in seepage that may, in turn, cause erosion below the dam.

; The erosion along the sides of the spillways has not progressed to the point that it causes a
‘ : concern for the integrity of the structure, in our opinion. It is considered that observations and
- comparisons on a four year cycle will be adequate to monitor future erosion.
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Mr. Mikko Nyyssonen, P.Eng.

4.0 CLOSURE

We trust that you will find these observations and recommendations to be sufficient for your
|- present requirements. Please contact the undersigned if you have questions or comments.

f Yours truly,

§ EBA ENGINEERING CONSULTANTS LTD.

A

il
..‘!_k!i i,fg Bt

18
NEERING
NTS LTD.

Py
EBA ENGI
CONSULTA

J T. E. Hoeve, P. Eng.
Project Director, NW.T.

i ! TERAI2534

I Attachments

i cc: Mr. Ian Girvan (letter only)

3
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& ASSOCIATES LTD., CONSULTING ENGINEERS, 4712 STOUT DRIVE, P. 0. BOX 1952, YELLOWKNIFE, N.W.T., X1A 2P4, FAX (403) 673-5211

I EBA Engineering Consultants Ltd. Oct 21, 1996
3533A McDonald Drive

| Yellowknife, NT
’ X1A 2H2

Attn: Mr. Ed Hoeve, M. Eng., P. Eng.

o

{ Bluefish Hydro has two dams which regulate water flow through the system.

! One dam is located at the south west end of Duncan Lake and is called the

l Duncan Lake Dam, while the other is called Bluefish Dam and is located at the
south end of Bluefish Lake. Both facilities are located north of the City of
Yellowknife.

The scope of work was to visually inspect the above noted facilities and
" determine if there appeared to be any structural concerns which should be
. brought to the attention of the owner. The inspections were done on Oct 18,
| 1996, with transportation being provided by helicopter.

Bluefish Dam;

This dam was originally constructed in the early 1940's and was a timber crib
and rock filled structure. In 1972 remedial work was done.

Obsarvations:

There is seepage through this dam. The water was examined and was found to
be clear, free from sediment. The dam crest was visually inspected for lateral
deflection and settlement and some minor horizontal movement was apparent.

{ The timbers and decking that were replaced in 1972 appear to be in good
condition. The rock on the downstream side of the dam is not as high as the
‘ design drawings indicate and about 10 feet (vertical) of the original timber

1 cribbing is exposed near the centre of the dam.

{ The spillway was examined and all appeared to be in working order. The hoist’
| mechanism for the concrete logs appeared operational and there was no
accumulation of debris. There was no evidence of beaver activity. The spillway
{ ; abutments which are located on bedrock show no signs of leakags.
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,f Recommendations:

The lateral deflection noted could be occurring in the dam, or in the new decking
which is now 24 years old. It should be noted that the deflection noted could
B ‘ also be “as built".

It is recommended that two datum points be installed each side of the dam, in
{ bedrock, so this lateral deflection can be documented and monitored during

future inspections.

! The original timber cribbing should be examined for rot. If there is any
degradation, or if any movement is detected from the proposed datum points,
consideration should be given to the placement of additional rock fill against the
downstream exposed cribbing.

Duncan Lake Dam:

This dam was built in 1974. It is a mass concrete structure located on boulders
and fragmented rock. Leakage is occurring between the concrete and the
surrounding grade. A temporary repair was instigated in 1994 and consisted of
installing a liner on the upstream side of the dam. There is no evidence of
erosion and the liner is working in that it has been “sucked” against the vertical
upstream dam face and we presume also the river bottom. The plastic liner has
been held in place with a combination of plastic bags filled with gravel and ropes

1 ~ tied to the edge of the liner, then to shore.

v There is no evidence of any deflections and the hoists to control water level
{ appear operational. There is no debris or beaver activity present to interfere with
v water flow.

Recommendations:

The “temporary” liner is very temporary in appearance and its installation should
be monitored. We do not know how it will perform in mid winter when ice is
present but a more permanent repair should be instigated.

It is understood that access is difficult, but possibly sealing material could be
hauled to the site on a winter road.

Hope the above comments will aid in the preparation of your report .....
‘j | Yours truly,

Girvan and Associates Ltd.

|
Am e

.{V : lan Girvan, P.Eng.
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1 - INTRODUCTION

The purpose of this report is to review and update rehabilitation
measures proposed for the Bluefish Dam. This includes a review of the
concept and design of the dam repairs, the revision of preliminary
drawings outlining the recommended dam repairs, an examination of
construction schedule considerations, and a revision of the capital
cost estimate for the dam repairs.

The Bluefish Hydroelectric Plant consists of a main dam, a stoplogged
exit channel and a single unit intake/penstock/powerhouse. The 580-ft
(177 m) long main dam consists of two non-overflow sections (144 ft (44
m) and 208-ft (63.5 m) long, respectively) separated by a 228 ft (69.5
m) long, uncontrolled, overflow section. The main dam structure is a
rockfilled timber crib with an upstream timber facing to reduce
seepage.

During the winter of 1978 remedial work was performed on the timber
crib as the first phase of measures to reduce the quantity of seepage
through the dam. This report outlines the proposed second phase of the
main dam repairs. This is to include the addition of an earthfill
section butting against the upstream side of the existing timber crib
and the replacement of eroded rockfill downstream of the overflow
section. The earthfill section is shown on Drawings 4707-C-103 and
4707-C-104 included with this report. Basically, it consists of a
granular fill embankment protected by a one foot (0.3 m) thick granular
filter and a two foot (0.6 m) thick layer of riprap. The embankment is
to be built to a maximum el 608 and has a maximum top width of 28 ft
(8.5 m) at this elevation. Before placing the fill, a polyethylene
lining and a layer of filter fabric are to be placed on the timber crib
and extend a minimum of 10 ft (3 m) upstream of the crib along the lake
bottom. Where the upstream toe of the crib is above the construction
water level, a concrete fillet with a nominal thickness of 3 ft (0.9 m)
will be placed at the toe to cut-off seepage under the crib.



It is extremely difficult to assess the "on-site" effectiveness of the
second phase of the main dam repairs but it is estimated that these
modifications should reduce the seepage now occurring by greater than
75 percent. An assessment of the actual impact on the leakage through
the dam should be carried out after the work has been completed and the

reservoir has been allowed to refill.

The seepage figure will also depend upon the extent of seepage under
the spillway structure itself. This could be remedied by pressure
grouting and would more easily be accomplished during the summer
months. If a major plant expansion was to be undertaken it could be

ML
ENEE IR

done at that time if required.

y The following sections outline the design of the dam repairs and the
H associated costs and quantities in more detail.

T
'
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2 - MAIN DAM REPAIR

2.1 - Design Considerations

The main objective of these remedial measures is to substantially
reduce the amount of seepage through the dam.

The repairs to the crib done in 1978 included replacement of planking

only to approximately el 607. This did not significantly reduce the
high rate of seepage through and under the toe of the timber crib,
therefore, these additional remedial measures must address the problem
of seepage through the crib below el 607 and seepage under the toe of

the crib for its entire length.

The choice of the best means to reduce the seepage was dictated, in
part, by the stratigraphy at the site. The timber crib is located on a

bedrock ridge running across the river. Downstream of the crib, the
bedrock decreases in elevation abruptly. On the upstream side of the
crib, the 1978 diver's report and depth soundings indicated the
presence of a gently sloping region of bedrock covered by a thin veneer

of silt. Near the toe of the crib and along the abutments, fine
rockfill of varying thickness was found. The relatively flat

stratigraphy and shallow depth of water upstream of the timber crib
indicated that an earth fill section built upstream of the crib was the

most economical means of reducing seepage under and through the timber
crib.

During the construction period the elevation of Bluefish Lake should be
drawn down to about el 604. A portion of the upstream toe of the
timber crib at the abutments will be above water level during
construction. For those portions of the timber crib, a concrete fillet
with a maximum thickness of 3 ft (0.9 m) and a top width of 5 ft (1.5
m) is the most suitable means of reducing seepage. It will provide a
competent, impermeable barrier to seepage through and under



the timber crib. The 3 ft (0.9 m) thickness will be maintained until
the toe of the crib reaches el 611, at which time the thickness of the
fillet will be gradually decreased.

5 For the portion of the timber crib whose toe is below el 604, an

- earthfill section built in the wet will be used to reduce the seepage.
The height of the crest of the earthfill section was based chiefly on
hydraulic considerations. Since the earthfill section will pass
immediately in front of the overflow spillway section, it must not
interfere with the discharge capacity of the spillway. Hydraulic
calculations indicate that an earthfill section could be raised to el

608 without impairing the discharge capacity of the overflow spillway
section (crest el 610).

The composition of the earthfill section was based chiefly on borrow

P I |

material availability. In the preliminary investigation done in 1978,
a deposit of potential impervious mateial was identified near the site.

e |

However, the extent, suitability and accessibility is questionable.
The exploration and preparation of this material during the winter
could be quite difficult due to its frozen nature. Therefore for the

‘l

purposes of the cost estimate and design of the repairs it is proposed
to use granular borrow located near the Town of Yellowknife. Recent

1

sample gradations from a pit operated by Robinson Trucking in
Yellowknife and a pit called Haners were supplied by a Dieter Eigenbrod
from EBA Engineering in Edmonton. He also supplied a sample gradation
for the crushed rock produced at the Con Mine. These gradations are
shown on Figure 1. The medium to fine sand (Robinson pit sample Nos. 2
and 3) is of a low enough permeability to act as core material for the

embankment. The crushed rock produced at the Con Mine (see Appendix A)
has a grading which will allow it to act as a bedding material between
the medium to fine sand and the overlying riprap. The riprap is

|

required to protect the embankment from wave action generated in
Bluefish Lake and from high water velocities experienced during periods

Rl |

of flow over the overflow spillway. Based on hydraulic

Il |
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calculations, riprap with a nominal size of 14 inches (360 mm) has been
chosen. This material can be quarried at the site. There are two
existing quarries shown on the plan in Drawing 4707-C-103.

In order to prevent the possibility of migration of the core material
through the timber planking of the crib, a filter cloth is necessary
between the core material and the timber crib. In conjunction with the
filter cloth, a polyethylene liner is to be placed along the upstream
face of the timber crib and under the core material. The polyethylene

sheet is intended as an inexpensive, secondary method of reducing the
seepage. Both the polyethylene and the filter cloth will be attached

to the upstream edge of the timber crib at el 607. They will then be
individually placed over the upstream edge of the crib and sunk in

place using lead weights and sandbags. They are to extend a minimum of
10 ft (3 m) upstream of the toe of the timber crib (see Drawing No.
4707-C-104). In those areas identified during construction as having a
large amount of dumped rockfill in front of the crib, attempts should
be made to extend the filter cloth and polyethylene past the maximum
extent of the dumped rockfill. It should be noted that previous

remedial repairs only extended to el 607. The earthfill section and
the polyethylene would then complete a seepage barrier for the dam.

The geometry of the earthfill section was based primarily on placement

requirements. It is anticipated that the core of the section (the
medium to fine sand) will be constructed by end dumping to create a

berm extending from one abutment to the other in front of the timber
crib. A minimum width of 15 ft (4.6 m) will be necessary to provide

adequate working space for placing and compacting the core. The
maximum elevation of the earthfill (el 608) is controlied by hydraulic

considerations as is the minimum thickness for the riprap zone (2 ft)
(0.6 m). The minimum thickness of the filter material was set a 1 ft

(0.3 m) for ease of placement. The slopes of the earthfill above
construction water level were set at 2.25H:1V for the core and 1.5H:1V

for the filter and riprap zones. Below construction water level these
slopes will be at the natural angles of repose of the materials in the

zones, and are exepcted to be close to the above water slopes.



Preliminary cross-sections of the proposed dam repairs are shown on

Drawings Nos. 4707-C-103 and 4707-C-104. The granular Class 1 is a
medium to fine sand. The granular Class 2 is the crushed rock from Con

Mine and the riprap Class 3 is a quarried rock.

Downstream of the crest of the overflow spillway section, a portion of
the existing rockfill has been lTowered or washed out during spilling

periods. Based on hydraulic considerations, a 27 inch (690 mm) nominal
size riprap is required to prevent further downstream erosion. This

riprap is to be placed to a level just below the downstream slope the
spillway crest and can be quarried at the site.

2.2 - Material Quantities and Prices

The material quantities for the proposed construction are based on the

plan and sections shown on Drawing Nos. 4707-C-103 and 4707-C-104. It
is assumed that the lake level during construction, and thus the

minimum ground surface elevation to which Section E-E applies, is el
604. Section 3 summarizes the estimated quantities and prices for the

proposed construction.

The cost of Item 1, constructing a winter road to the site, could be
quite variable. The cost of initial opening of the winter road during

the 1978 remedial work was approximately $800. However, maintenance
costs are unpredictable.

The cost of ready-mix concrete in Yellowknife in 1981 was $87.20 per cu
yd (from Capital Transit Mix in Yellowknife). However, the local
manufacturer indicated no interest in delivering to site because of the

Tength of haul and the use of winter roads. The cost of making
concrete on site was estimated using the ready-mix pnice, an allowance

for transportation, and an allowance for placement and hauling during
winter weather. Section 3 shows the estimated cost for this item as

$250 per cu yd.
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The cost of the Class 1 and Class 2 granular materials delivered to

site was based on an estimate obtained form Robinson Trucking in
Yellowknife. The cost of the Class 1 includes both the price of the

material and the price of delivery to the site; whereas the Class 2
cost only includes delivery and not the cost of crushing the rock at

Con Mine. Robinson Trucking indicated that their estimate was based on
a 3.25 hr round-trip to site using eight trucks (four at 10 cu yd and
four at 20 cu yd) making three trips a day. The cost of the Class 3
and Class 4 riprap includes only drilling and blasting at the quarry.
The cost of hauling and placing the material is additional and included
elsewhere in the estimate.

The quantity of polyethylene and filter cloth required is dependent on

the available width of roll and the amount of overlap between sheets.
The plan area to be covered upstream of the rock crib was estimated as

approximatley 13 000 sq ft. (1208 m2).

The 6 mil thick polyethylene is available in widths from 20 ft (6 m) to
40 ft (12 m) but 32 ft (10 m) width is probably the most practical in

terms of handling and placement. An overlap of 50 percent was assumed
for each width to establish the total quantity required. The

polyethylene rolls could be shipped form Edmonton to Yellowknife using
Byers Transport.

The quantity of filter cloth required was based on using a 3 ft (0.9 m)

overlap between sheets and a 29.5 ft (9 m) wide roll. The minimum
overlap was recommneded by one of the filter fabric manufacturers,

Synflex Industries Inc. The price given in Section 3 is based on the
cost of Synflex Permaliner 2300 delivered to Yellowknife.

The lead weights listed in Section 3 are the split lead type commonly

used in the fishing industry. It is anticipated that they could be
attached to the upstream edges of the filter cloth and poiyethylene to

accomplish in-place submergence.



The costs quoted earlier for construction materials did not include

placing. It is estimated that the following major machinery will be
required for placing and loading materials, removing ice and snow, and

other general construction activities: a rubber tired backhoe-front
end loader, a large track-mounted backhoe, and a rubber-tired front-end

loader. The rubber-tired front-end loader will be required on site
during the entire construction period. A total of 30 days at 10 hours

per day was assumed for the purpose of estimating the cost of the
backhoe front-end loader. Robinson Trucking indicated the rental rate

of a small rubber-tired backhoe (1-1/4 dcu yd) to be $100 per hour.
The large trackmounted backhoe and the rubber-tired front-end loader

were assumed to be necessary for 15 days each at $1,000 per day. The
equipment costs for the job are listed in Item 5 in Section 3.

Estimated labour costs include three general labourers at $7 per hour
for a total of 90 man-days. This is shown as Item 6 in Section 3.

2.3 - Construction Schedu]e

Prior to beginning of construction activities on the site, & winter
road along Prosperous Lake must be opened. During the 1978 dam
repairs, the thickness of the ice on Prosperous Lake increased from
approximately 2 ft (0.6 m) to 3 ft (0.9 m) during the ten days after
opening the winter road. Therefore, opening of the winter road should
precede the beginning of construction by at least one to two weeks.

The 1imiting factor in the construction schedule is probably the time
required to haul the Class 1 and Class 2 granular materials to the
site. Robinson Trucking has used a hauling rate of 325 cu yd per day
in their price estimate. Based on this, approximately 14 days of
hauling would be required. A haul period of approximately 20 days may

be conservatively assumed. in the construction schedule to allow for
equipment down time, weather, etc.
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The anticipated spring break-up usually occurs around the final week in
April. A total construction period of approximatley 30 to 35 days is
reasonable from the time the winter road is mobilized to
demobilization. Allowing two weeks for the formation of a winter road
and one week for possible early spring break-up, the construction of
the winter road should commence by at least the second or third week in
February.






