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PLAN VIEW
LEGEND: NOTES:
//NJ//| Upstream Fill 1. CUTOFF TRENCH LOCATION MAY BE ALTERED BASED ON FIELD GEOMETRY AND IS SUBJECT TO
Til Core APPROVAL OF THE AMEC SUPPORT ENGINEER.
_ 2. FOUNDATION DRAINAGE DITCH TO EXTEND MINIMUM 0.5 m WITH SIDE SLOPES OF 1H:1V OR FLATTER.
N Fiter SOUTH EMBANKMENT UTILIZES 150 mm DIAMETER CPT OR AS SPECIFIED BY AMEC SUPPORT
[2512%] Transition ENGINEER.
Rock Fill 3. FOUNDATION DRAINAGE BLANKET TO EXTEND TO EMBANKMENT TOE LIMITS WITH A MINIMUM
THICKNESS OF 0.6 m ABOVE THE PREPARED AND APPROVED FOUNDATION SURFACE.
4. CUTOFF TRENCH BASE WIDTH MAY EXTEND TO COVER THE FULL 5 m OF ZONE S LIMITS AT THE
DISCRETION OF THE AMEC SUPPORT ENGINEER.
5. THIS DRAWING TO BE READ IN CONJUNCTION WITH THE STAGE 9 CONSTRUCTION MONITORING
MANUAL, DATED APRIL 2013.
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EMBANKMENT ZONE MATERIAL GRADATION AND PLACEMENT SPECIFICATIONS

EMBANKMENT MATERIAL SUBGRADE
ZONE DESCRIPTION TYPE SPECIFICATIONS BASE PREPARATION PLACEMENT AND COMPACTION ON-SITE TESTING OFF-SITE TESTING SAMPLE COLLECTION SCHEDULE SAMPLE SIZE
CONSTRUCTION NOTES Place, moisture condition and g Classif Source Classification’
spread in maximum 300mm loose | Souce Classification. 3 A Two (2) three-quarter (3/4) full five (5)
1. SITE PREPARATION e e e lifs, Visual Inspection of borrow material. | Source Classification and in- T 00mmS per saura < source orone (1)PEr | paijon bucket, void of aversized rocks
i i i : Blace Testing i
i) The site preparation work shall be performed by experienced earthworks Well graded Sl maisture as per detail. Compaction with vibratory Pr:::w ?D\;%-O? 1 D4718-07) Io-Place Testing
personnel, and shall be inspected by and completed to the approval of the field s TILL CORE GL.I‘.‘I&A’- cf’g‘;:"éf;;;ﬂ“g‘;‘i;"@;:‘ (see Detail 1) compactor and uniform routing of | Visual mspection of zone dimension Atterberg (D421-07 | D4318-10) %ﬂ iy per source orona | TW0 (2) hise-quarter (314) ful five (5)
engineer. Proposed changes in the site preparation plan shall be discussed and below) Strip all frost softened and haul truck traffic to 95% of standard | and matenial Hydrometer Gradation (D421-07/ | (oW o0 Imarnm"‘e‘:;w brigesi gallon bucket, void of oversized rocks
agreed upon by the owner, contractor, AMEC Support Engineer, and AMEC's weakened soils, proof roll then plcolor smeim donedy. THa207)
Principal Engineer prior to being undertaken scarify base soils ND Density Testing (D6938-10) Sieve Gradation (D6913-09) Moisture Content:
P g p g . Density tested min. once (1) per Moisture Content (D2216-10) W i Minimum sampile 700g
. ) . . . ) 100 linear m per It ne (1) per linear meters per lift per day
i)y All topsoil, organic material, and other unsuitable materials are to be removed
from the foundation area, to expose the native foundation subgrade of dense ‘Tunng Producton T ransportation
glacial till, or bedrock. The subgrade shall be further excavated or proofrolled Wash Sieve Gradation (C117-04 / Production/T -
where deemed necessary by the AMEC Support Engineer. C135-06) During Or;: - r.r\er ",’m‘a’g m'.‘;:r s‘(;”:';:e During Production/Transportation:
. . . One (1) three-quarter (3/4) full five (5)
iii)  Surface water shall be directed away from the foundation area of the dam prior to Sand and gravel sized Strip all frost softened and Place. and spread in maximum | 2ufing Placement Wash Sieve Gradation (C117-04 | A duplicate sample for off.sie testing one (1) Per | gajjon bucket, void of oversized
surficial soil stripping, to reduce the potential for water softening and weakening SAND AND material. Gap-graded weakened soils m'g"[’,jr:gebos'!‘lmf’" - Frequent supervision and visual | C136-06) o rocks
of the foundation materials by construction activity. F FILTER GRAVEL material not acceptable. inspection to check that material In-Place Testing:
(NAG) (Se= Gradation Envelope Expose previously placed pradation meets specification and that | lo-Place Testing. " lo-Placa Testing
2. CUTOFF TRENCH CONSTRUCTION (SEE DWG. NO. 2013.07) Delow) material Compaction not required handling procedures do not resul in Wash Sieve Gradation (C117-04 ?%'ILP‘:'FE‘:E"“"‘ event or one (1) per One (1) thiee-guarter (3/4) full five (5)
. excessive segregation  C136-06) A‘ GuDlI:::& same::la off.site testing one (1) per gallon bucket, void of oversized
i) The cutoff trench shall extend a minimum of 500 mm into the native glacial till, 4,500 lin rmmz b ing e rocks
where the foundation (subgrade) glacial till is at least 2000 mm thick. Confirmation Wash Sieve Gradation (C117-04 / : - »
of the minimum 1500 mm basal till thickness below the base of the cutoff trench C136.06)
shall be conductedl by soil prlobilng, to the approval of AMEC s Support Engineer. Wash Sieve Gradation (C117-04 /
Where the foundation basal till is less than 2000 mm thick, the cutoff trench shall I )
N 5 1f " Place, and spread in maximum C136-06) 1 per 5000 m” material
extend to sound bedrock. Removal of highly fractured and/or weathered bedrock Cobbie and gravel sized P 8wl Boiioenid and 800mm loose lifts placed In:Place Testing: |o-Place Tasting
overlying the sound bedrock shall be conducted to the approval of the AMEC T TRANSITION RO?EEELL material weskariod solls. Wash Sieve Gradation (C117-04 | one (1) per 5,000 m" material placed. A J,Igh‘lﬁm’gﬁf‘mn rer (V4) full
Support Engineer. (NAG) (See Gradation Envelope Expose previously placed Compaction by uniform routing of | Confirmation of waste rock ineriness, i C136-06) duplicate sample for off-site testing one (1) per 5) ;"lm mr::;‘.ua orry ve
below) haul truck and spreading as required. 10,000 m”
ii)) The cutoff trench shall have a minimum width of 2 m at its base, in the glacial till or il equipment, Visual inspection of material size,
in the sound bedrock. Where bedrock is encountered, the AMEC Support Engineer compaction, preparation, and zone
may direct that overburden be removed for the full 5 m width of the Zone S core. ~ i o
. . Strip all frost sofiened and -xad‘;m BB I':'umum Confirmation of wasie rock ineriness,
i) The cutoff trench walls shall slope up from the base elevation to the adjacent dam GENERAL — i weakened soils. mm loose lifts a5 required.
foundation level at a maximum slope of 1 H : 1 V (1 horizontal : 1 vertical) in the c ROCKFILL ROCKFILL r:: rr;“ ":""""I o Boulder-rich rackfill not to be Not Applicable Not Applicable Not Applicabie
overlying foundation soils or weathered bedrock. (NAG) LT A Scanfy previously placed p?:ee: ;,m“m o fu:e :m Visual in-place inspection of material
material size, preparation, and placement.
transition zone.
iv)  Shallow groundwater seepage into the cutoff trench shall be controlled by ‘Cell construction is 1o be A
temporary pumping or other measures, as required. utilized. Constant reworking Placement and compaction
. . of the tailings is needed fo requirements (o be determined
V)  The cutoff trenches for the Stage 9 dam extensions shall be keyed into the trench ensure proper distibution hased on material selection
at the abutments of the Stage 8A dams to ensure that the cutoff is continuous and u UPSFTEM‘ SEFL,EE ¥ within the cell Not Applicable Not Applicable Not Applicable Mot Applicable Naot Applicable
free of gaps. If NAG waste rock is used: Place,
gap If NAG waste rock is used and spread in maximum S00mm
vi)  Where bedrock is encountered on steep abutment slopes, special considerations To be well-graded and loose lifts.
exist and special bedrock treatment measures may be required. At a minimum this maximum 0.5m diameter
will include removal of all residual soil to fully expose bedrock, excavation of
relatively loose, diggable bedrock, and cleaning of the rock surface via high air
and/or water pressure jetting. Subsequent to such preparation, the AMEC Support EMBANKMENT ZONE MATERIAL GRADATION LIMITS
Engineer may designate placement of bentonite, shotcrete and/or dental concrete
prior to till fill placement against the approved abutment surface. GRAVE SAND SILT
COBBLES CLAY
3. BORROW MATERIAL SPECIFICATIONS, PLACEMENT, AND COMPACTION Coarse Medium Fina Coarze Medium Fina
i) The cutoff trench key and Zone S shall be constructed of compacted, organic-free, US STANDARD SEV
well graded till.
ii - 3 # #10 #20 #650 #4100 0
i) The till borrow material shall fall within the design grain size distribution envelope, 100 + ' — —t + + ' " +
and shall be placed at a moisture content between 1% dry of and 1% wet of A N . .
Standard Proctor compaction optimum moisture content for the material. 4. MATERIALS AND CONSTRUCTION TESTING \ . “d sy
i . : - ’ A NI 4
iii) Stockpiled borrow material that is moisture-sensitive should be protected from i) Borrow materials testing shall be carried out by the AMEC Support Engineer S0 \ N .
excessive wetting by smoothrolling the borrow pile surface to enhance water runoff. and/or the AMEC soils laboratory in Prince George. Atypical or abnormal test results \ E -
In situ borrow material should not be excavated or worked during periods of heavy shall be reassessed by retesting of similar material (soil from the same general ~
rainfall or snowfall. Overly wet material shall be set aside or placed in a general fill borrow soil source location). 80 ;
dump area, and shall not be used in its overwet condition for construction. ii)) The intent of the borrow materials testing is to confirm that the proposed borrow soil A
iv)  The glacial till structural fill shall be compacted by a 10-ton vibratory smooth drum is \A{ithin the design mgterial specifications fqr construction of the dam. lWhere the ":E A
compactor and uniform routing of haul truck traffic to a minimum dry density of 95% of testing program identifies a zone or StOFKPIIe of prop0§§d borrom/ soil that falls U]
the Standard Proctor maximum dry density. Construction compaction densities shall outside of one or more design specifications, that identified material shall not be g AN
be determined in the field by MPMC field inspectors, and must be reviewed and used for construction of the dam without further review and approval by the AMEC = \
approved by the AMEC Support Engineer as part of overall approval of the dam Principal Engineer. @ ..
; i
construction. i) The glacial till borrow material shall be tested for natural moisture content, and grain w \ -
i ini i s i =
v)  The maximum allowable loose lift thickness for the glacial till fill shall be established size at minimum frequency of one test suite per 10,000 m* of soil. t h
by the AMEC Support Engineer from the results of the field density testing. In any iv)  Moisture-density (Standard Proctor) reference tests shall be performed at a minimum = 50 ¥
case, the maximum allowable loose lift thickness shall not exceed 300 mm. frequency of 1 test per biweekly for glacial till borrow soil. H 5 - N 2
) ! ) - - ' .
vi)  The surface of the existing, compacted till lifts shall be scarified to make rough, V) Compacted field density tests shall be performed on Zone S fill at a minimum E \ . ‘._ e
immediately prior to placement and compaction of the next lift of glacial till structural frequency of 1 test per 100 linear m per compacted lift, throughout the thickness of 40 e - =
fill. Scarification should only be carried out for the areas that will be immediately the compacted lift being tested. \ - S
chover:ed. dMo:jsture conditioning may be required for areas of the scarified surface vi)  Grain size analyses on sand and gravel filter material (Zone F) shall be conducted 3 '._ k
that have dried out. on samples obtained from the Zone F stockpile and from samples placed on the 30 i v 44 .y
vii) A granular wearing surface may be placed on the dam crest. Any such material embankments. Test pits shall be excavated in Zone F by shovel to confirm that 2 .,
placed on the dam crest shall be removed, and wasted over the upstream crest of excessive segregation of Zone F material has not occurred. \ -, C ~,
the dam, and any underlying frost-softened and/or overwet till removed, prior to 45 "o, b B
subsequent dam raises. Area to be inspected by AMEC Support Engineer prior to T Ve, fog
placement of additional till lifts. " "
10
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STEP 5

STEP 1 STEP 4
| 5m min. 1.5m_, 1.5m_ Zone U, S, F and C at similar elevations in preparation for Remove Zone T and Zone S within the area
‘ ‘ ‘ ‘ continuing till placement. designated as Zone F (sand and gravel filter). The
1.5 till cut may be vertical with the transition NAG rockfill
1 7 — sloped at a minimum of 1:1.5 (H:V). The trench
g () plﬁj/\ { STEP 2 shall have a minimum width of 1.5-m at its base,
J' = f ) Three 0.3 m lifts (maximum of 0.9-m total vertical with all overlying till and rockfill removed from the
% é/ ® N j N\ thickness) of Zone S (compacted till) placed on underlying sand and gravel filter. This will likely
=~ J\ L embankment crest. Note: compacted till requires minimum result in removal of some Zone F material from
jK/M —] crest width of 5-m centered on existing compacted till the previous lift.
L ! lignment.
A X0 e .
AN w - The excavated trench shall be inspected by and
R —] STEP 3 completed to the approval of the MPMC Field
Zone T (Transition NAG rockfill) placed adjacent to D/S till Inspector before sand and gravel filter placement.
core with a maximum lift thickness of 0.9-m. Note: Sand and gravel filter placement shall consist of a
STE P 3 material adjacent to till crest should consist of fine NAG 0.9-m lift placed within the excavated trench and
_— rockfill a minimum width of 3.0-m. compacted with construction equipment. This will be
monitored by the MPMC Field Inspector to check that
segregation of the filter material is minimized. This will
include hand-excavated test pits & sampling.
LEGEND:
V/X//] Upstream Fill 0 25 5
ey —— NOTES:
Till Core SCALE (m)
Filter 1. PROPOSED CHANGES TO THE FOLLOWING CONSTRUCTION NOTES SHALL BE DISCUSSED AND
» AGREED UPON BY THE OWNER, CONTRACTOR, AMEC'S SUPPORT ENGINEER AND AMEC'S PRINCIPAL
m Transition ENGINEER PRIOR TO BEING UNDERTAKEN.
Rock Fill 2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE STAGE 9 CONSTRUCTION MONITORING
MANUAL, DATED APRIL 2013.
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