BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

ASSESMENT REPORT BC Geological Survey

Assessment Report

TITLE PAGE AND SUMMARY 35182

TYPE OF REPORT [type of survey(s)]: Geochemical, Geophysical and remote aerial survey

TOTAL COST: $258,939.32
AUTHOR(S)

Acid Rock Drainage / Metal Leaching Assessment

Henry H, Xu P.Eng and John Burton P.Geo Valley
Testing Services Ltd.

Misc. Aggregate properties (Density, absorption,
soundness LA Abrasion, etc)

L.Hu, M.Sc.E., P.Eng. Golder Associates

Aggregate Quality Testing Program 2014

Henry H. Xu, P.Eng. Valley Testing Services Ltd.

3D aerial Survey and model rendering

Peter Smith, President P.S. Survey

Legal Survey Expansion (incomplete)

Tunbridge & Tunbridge

Mainland Sand and Gravel ULC (compilation of
report)

Dani Miller AScT, Safety and Technical
Compliance Manager > Ve /PP
Signature: "

NOTICE OF WORK PERMIT NUMBER(S) / DATE(S): Q-7-68, Last amended October 25, 2012

YEAR OF WORK: 2014

STATEMENT OF WORK — CASH PAYMENTS EVENT NUMBER(S) / DATE): Event #5525227 October 3, 2014
PROPERTY NAME: Cox Station Quarry (6850 Cox Rd. Abbotsford)
CLAIM NAME(S) (on which the work was done): CHAD #2 — Tenure #326103

COMMODITIES SOUGHT: Construction Aggregates

MINERAL INVENTORY MINEFILE NUMBER(S), IN KNOWN: unknown

MINING DIVISION: New Westminster (Code 13)
NTS/BCGS: 92G.020

LATITUDE: 49°8'3”

LONGITUDE: 122°9’53”

OWNER(S): Mainland Sand and Gravel

MAILING ADDRESS: 9512 194A St. Surrey, BC VAN 4G5

OPERATOR(S): [who paid for the work]: Mainland Sand and Gravel

MAILING ADDRESS: 9512 194A St. Surrey, BC V4N 4G5

PROPERTY GEOLOGY KEYWORDS (lithology, age, stratigraphy, structure, alteration, mineralization, size
and attitude): Predominantly (90%) massive granitic varieties, granite to granodiorite. Contains feldspar,

quartz, hornblende, magnetite and local dikes / veinlets with andesitic rock. Mohs hardness between 5

and 6. Petrographic examination indicated minor sulfide mineralogy with pyrite identified. Iron oxide
mineralogy in the form of magnetite was also identified. ARD / ML potential LOW. SSD 2640 — 2704
kg/m3. Material is generally hard, strong and mildly tough with low porosity.



jnorris
Text Box
BC Geological Survey
Assessment Report
35182


BC Geological Survey Assessment Report Mainland Sand and Gravel ULC

2014

Exploration Work type

Days

Totals

All work completed on claim # 381023, with the exception of UAV Survey - UAV Survey should be distributed on a per m2 basis over

Personnel (Name)* / Positi Field Days (list actual days)

testing and eventual production. Job descriptions include excavator operator, loader operator, truck driver. No

Days

the following claims 381023, 326103,382071,382073, 382075, 382077, 326102, 313783, 326104

Rate Subtotal*
Employees engaged in "east lands development" i.e. opening 26,250m2 of new mine "surface area" for inspection,

Supervisor time included. Equipment time below "other operations". Rate varies based on % overtime.

Pay runs October 1 2013 to November 30 PP 30 to 39

Employee

Block, David
Kirkpatrick, Kervin
MacDonald, Bill
Mackenzie, Randy
Oliver, David
Parker, Leigh
Schafer, Gerry
Taylor, Neil
Winder, Dave

Pay Period 40
Schafer, Gerry

Pay Period 1to 24 (2014)

Addison, Keith
Belanger, John
Bikadi, Joseph
Bird, Fred
Blasetti, Paul
Block, David
Buchanan, Robert
Callaghan, Gordon
Carr, Clayton
Crayford, Thomas
Dusenbury, Brian
Hamilton, Jamie
Hanna, Dean
Hardie, Jeff
Kilpatrick, Kevin
Kirkpatrcik, John
Knuff, Josh

Krutz, Dan
MacDonald, Bill
MacKenzie, Randy
Mather, James
McClelland, Aubrey
Oliver, David
Parker, leigh
Player, Lorne
Rowan, Chris
Schafer, Gerry
Smith, Jim
Svensson, Karl
Taylor, Neil
Townley, John
Wanek, Glen
Winder, Dave

Hours Days
13.75 1.72
4.50 0.56
5.00 0.63
3.00 0.38
2.50 0.31
18.00 2.25
55.00 6.88
8.50 1.06
5.00 0.63
1.00 0.13
11.50 1.44
19.00 2.38
76.50 9.56
8.00 1.00
6.25 0.78
20.25 2.53
1.00 0.13
114.00 14.25
20.00 2.50
6.00 0.75
14.00 1.75
3.00 0.38
1.50 0.19
8.00 1.00
28.00 3.50
40.00 5.00
13.75 1.72
77.00 9.63
11.50 1.44
18.50 2.31
19.00 2.38
19.75 2.47
10.25 1.28
114.00 14.25
6.00 0.75
46.00 5.75
35.75 4.47
22.50 2.81
61.50 7.69
22.00 2.75
31.50 3.94
6.00 0.75
24.75 3.09

43.4974545
37.38

56.07

37.71
37.712
40.0494444
37.518
42.5388235
56.07

37.71

38.22

38.22

38.22

38.22
38.2208
44.3288889
37.71
38.3038596
38.1245
38.22

38.22

38.22

38.22

32.49
38.0925
38.22
38.2203636
38.22
53.286087
38.22
44.3210526
38.2202532
38.2214634
40.1242105
39.8133333
38.22
38.9183217
38.22
39.0086179
45.69
38.4587302
37.71
38.4129293

Amount
598.09
168.21
280.35
113.13

94.28
720.89
2,063.49
361.58
280.35

37.71

439.53
726.18
2,923.83
305.76
238.88
897.66
37.71
4,366.64
762.49
229.32
535.08
114.66
57.33
259.92
1,066.59
1,528.80
525.53
2,942.94
612.79
707.07
842.10
754.85
391.77
4,574.16
238.88
1,758.12
1,391.33
859.95
2,399.03
1,005.18
1,211.45
226.26
950.72

$40,600.59

$40,600.59
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Office Studies List Personnel (note - Office only, do not include field days
Literature search $0.00 $0.00
Database compilation $0.00 $0.00
Computer modelling $0.00 $0.00
Reprocessing of data $0.00 $0.00
General research $0.00 $0.00
Report preparation $0.00 $0.00
$0.00 $0.00
Airborne Exploration Surve' Line Kilometres / Enter total invoiced amount
Aeromagnetics $0.00 $0.00
Radiometrics $0.00 $0.00
Electromagnetics $0.00 $0.00
Gravity $0.00 $0.00
Digital terrain modelling $0.00 $0.00
Other (specify)
$0.00 $0.00
Remote Sensing Area in Hectares / Enter total invoiced t or list per 1
Aerial photography $0.00 $0.00
LANDSAT $0.00 $0.00
Other (specify) $0.00 $0.00
$0.00 $0.00
Ground Exploration Surveys
Geological mapping
Regional (legal survey) Tie-ins, north boundary of mine site, BCLS contractor $672.00
Reconnaissance Mark boundary trees for clearing contractor $2,012.50
Prospect
Underground
Trenches Define by length and width
$2,684.50 $2,684.50
Ground geophysics Line Kilometres / Enter total amount invoiced list personnel
Radiometrics
Magnetics
Gravity
UAV Surveys 490 Ha, 4 surveys / annum 11.2  $1,080.00 $12,080.23
Electromagnetics Completed by sub contractor
SP/AP/EP
IP
AMT/CSAMT
Resistivity
Complex resistivity
Seismic reflection
Seismic refraction
Well logging
Geophysical interpretation
Petrophysics
Other (specify)
$12,080.23 $12,080.23
Geochemical Surveying Number of Samples No. Rate Subtotal
Drill (cuttings, core, etc.) $0.00 $0.00
Stream sediment $0.00 $0.00
Soil $0.00 $0.00
Rock Durability and reactivity testing 63.0 variable $10,897.95
Water $0.00 $0.00
Biogeochemistry $0.00 $0.00
Whole rock $0.00 $0.00
Petrology $0.00 $0.00
Other (specify) $0.00 $0.00
$10,897.95 $10,897.95
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Drilling No. of Holes, Size of Core and Metres Rate Subtotal
Diamond $0.00 $0.00
Reverse circulation (RC) $0.00 $0.00
Rotary air blast (RAB) $0.00 $0.00
Drill & Blast cap rock 2262 M, 6 3/4" holes aggregated $78,478.32
$78,478.32 $78,478.32
Other Operations Clarify Rate Subtotal
Trenching Internal equipment costs for stripping - Rate is $84.33 $77,307.00
Bulk sampling averaged, does not include drill costs - included in $0.00 $0.00
Underground development aggregate drilling cost above. $0.00 $0.00
Other (specify) $0.00 $0.00
$77,307.00 $77,307.00
Reclamation Clarify Rate Subtotal
After drilling $0.00 $0.00
Monitoring $0.00 $0.00
Other (specify) $0.00 $0.00
Transportation Rate Subtotal
Airfare $0.00 $0.00
Taxi $0.00 $0.00
truck rental $0.00 $0.00
kilometers $0.00 $0.00
ATV $0.00 $0.00
fuel $0.00 $0.00
Helicopter (hours) $0.00 $0.00
Fuel (litres/hour) $0.00 $0.00
Other
$0.00 $0.00
Accommodation & Food Rates per day
Hotel $0.00 $0.00
Camp $0.00 $0.00
Meals day rate or actual costs-specify $0.00 $0.00
$0.00 $0.00
Miscellaneous
Contract blasting for access (hydraulic drill) $0.00 $7,414.05
Professional faller Is $200.00
$7,614.05 $7,614.05
Equipment Rentals
Field Gear (Specify) 740 rentals, D8 rentals for stripping $0.00 $26,732.68
Other (Specify) lowbedding costs for rentals $2,544.00
$29,276.68 $29,276.68
Freight, rock samples
$0.00 $0.00
$0.00 $0.00
$0.00 $0.00
TOTAL Expenditures $258,939.32
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Tenure

Tenure Tenure Sub Map Good To Area
Number Claim Name | Owner Type Type Number Issue Date Date Status | (ha)
313783 COX 2 132475 (100%) | Mineral | Claim 092G 1992/oct/08 | 2024/oct/08 | GOOD 25
326102 CHAD #1 132475 (100%) | Mineral | Claim 092G 1994/jun/08 | 2024/oct/08 | GOOD 50
326103 CHAD #2 132475 (100%) | Mineral | Claim 092G 1994/jun/08 | 2024/oct/08 | GOOD | 150
326104 Ccox 1 132475 (100%) | Mineral | Claim 092G 1994/jun/08 | 2024/oct/08 | GOOD 25
381023 MATRIX 1 132475 (100%) | Mineral | Claim 092G 2000/0ct/04 | 2024/oct/08 | GOOD | 500
381024 MATRIX 2 132475 (100%) | Mineral | Claim 092G 2000/0ct/04 | 2024/oct/08 | GOOD 25
381025 MATRIX 3 132475 (100%) | Mineral | Claim 092G 2000/0ct/04 | 2024/oct/08 | GOOD 25
381026 MATRIX 4 132475 (100%) | Mineral | Claim 092G 2000/0ct/04 | 2024/oct/08 | GOOD 25
382071 MATRIX 5 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382072 MATRIX 6 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382073 MATRIX 7 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382074 MATRIX 8 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382075 MATRIX 9 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382076 MATRIX 10 | 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382077 MATRIX 11 | 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382078 MATRIX 12 | 132475 (100%) | Mineral | Claim 092G 2000/oct/31 | 2024/oct/08 | GOOD 25
382118 MATRIX 13 | 132475 (100%) | Mineral | Claim 092G 2000/nov/01 | 2024/oct/08 | GOOD 25
382119 MATRIX 14 | 132475 (100%) | Mineral | Claim 092G 2000/nov/01 | 2024/oct/08 | GOOD 25
382120 MATRIX 15 | 132475 (100%) | Mineral | Claim 092G 2000/nov/01 | 2024/oct/08 | GOOD 25
382121 MATRIX 16 | 132475 (100%) | Mineral | Claim 092G 2000/nov/01 | 2024/oct/08 | GOOD 25

TOTAL ha 1125
Owner 132475 = Mainland Sand & Gravel ULC Incorporation # BC1013422
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Y

Yellow highlighted areas are areas of technical work. Specific sample locations are noted in Technical Reports.
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Introduction:

Mainland Sand & Gravel ULC’s (MSG) Cox Station Quarry (Cox) is a granite rock quarry located 7 miles
upstream of the Abbotsford Mission Bridge on the North Slope of Sumas Mountain in Abbotsford. Cox
was first operated as a quarry by CN Rail in the 1950’s. MSG began mining on the site in the early 1980’s
and has since grown its production/sales at Cox to between 2 and 3 million tonnes per year. At that
production/mining rate Cox has an estimated 40 — 50 years’ worth of reserves remaining.

The majority (approximately ninety-eight percent) of the aggregate produced at Cox is shipped from the
quarry via tug and barge. The balance of aggregate produced is shipped by highway truck and/or rail
car. Barges loaded at Cox are delivered by tug to either a customer’s marine based facility or one of
MSG’s 4 distribution yards located adjacent to the Fraser River in Langley, Surrey and Richmond (2).
Aggregate delivered to the distribution yards is then loaded on to trucks for delivery to various project
sites.

The main consumers of Cox aggregate are large construction projects - highways, bridges etc. however,
Cox also produces high specification aggregate for applications such as densification stone, artificial
playfield bases and asphalt aggregates. Many of the large construction jobs MSG supplies are Ministry
of Transport (MOT) projects. MOT recently introduced a technical circular requiring assessment for Acid
Rock Drainage / Metal Leaching (ARD/ML) potential.

The mining at Cox continues to proceed in an Eastern direction parallel to the Fraser River (towards the
Eastern boundary of the claim). In 2014 both the north and south face were subject to significant new
development through daylighting the working benches where previously avoided areas of cap rock
existed. A considerable amount of testing was completed to ensure the quality of rock remained

9
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acceptable despite visual indications that lower quality, lower strength material may have existed at the
verges (pyrite, staining and calcium seams were observed). In 2014 Cox undertook testing to confirm
adherence to the MOT’s new requirements for ARD/ML, with a focus on the newly developing area to
the north. Cox also adopted new 3D modeling software for quarterly surveying of the site. The 3D
models significantly improved the ability for mine managers, engineers, consultants and contractors to
better plan roads, benches, calculate volumes, and address property boundary concerns. The quarterly
surveys are completed using an unmanned aerial drone and models are available for use within two
weeks.

Objective and Scope:

The objective of the 2014 testing program was to confirm to MSG and MSG’s customers that as Cox
continues its development into new areas of a varied rock formation, the aggregate continues to meet
quality requirements for concrete, asphalt, and base aggregates. The tests performed concluded that
although some undesirable materials exist near the surface (magnetite, pyrite) they are present only in
limited quantity and do not pose a threat to the overall quality of aggregates produced. The remainder
of material testing confirmed that the granite, granodiorite and andesitic rocks present are sound,
durable and chemically stable for construction aggregates. Ongoing testing will ensure that the weaker
cap rock and weathered scree materials do not compromise the overall quality of our production.

The objective of the 2014 3D modelling program was to improve the ability for MSG to plan the
development of Cox. The 3D modeling program has allowed MSG to shift the main haul road onto a
previously underdeveloped area to the south, opening up the northern face (bluff and scree) for mining.

Geological Setting:

Cox Quarry is located on the north flank of Sumas Mountain, a four peaked 4 Km X 14 km structure
rising from Sumas Prairie in the Central Fraser Valley. This region was originally mapped by Roddick and
Armstrong in 1956 and 1965. Sumas Mountain is geologically diverse, featuring up thrust metamorphic
and sedimentary beds on its southern flank, and intrusive igneous formations in the north. The major
structural trend in the region is NE — SW parallel to the overall pattern of the Coast Mountains.

The northern flank of Sumas Mountain features exposed bedrock bluffs. South and west of Wades
Creek, considerable deposits of silt, sand and till overlay the bedrock. In localized faults, till depths are
over 100m.

The quarry extracts predominantly cretaceous granitic bedrock in the general area of Sumas Peak, the
north eastern most peak of the structure. The granite found therein is a part of the Coast Plutonic
Complex, a 60 to 200 Km wide rock body which features numerous intrusive events in to pre-existing
country rock from mid Jurassic to Mid Cretaceous and in Oligocene to Miocene time. The Granite is
orange, very coarsely crystalline (0.5-10mm) with 60-70% orange K-spar,<10% quartz, and 20% mafic
minerals (biotite, hornblende) with light green epidote on fracture surfaces. Cox Station granite is
partially overlain by Pleistocene Glacial Deposits, including the Vashon and Sumas drifts.*
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*D. Huntley PhD, GSC and D. Thopson, P.Geo. 2013 Fraser Valley Geotour, MineralsEd and Natural Resources Canada, Geological survey of Canada

Samples obtained in 2014 indicate the minerals present include Granite, Granodiorite and Andesite. The
quarry features several Andesitic dykes, oriented EW and extending vertically for the full extent of the
working quarry face (Elevation 11m — 180m).

Discussion:

Cox Quarry extracts between 2,000,000 and 3,000,000 tonnes of material each year for use in the
construction industry. Asphalt, Concrete and Ministry of Transportation and Highways customers in
particular require material that is hard, durable and free of deleterious materials such as sulfide
minerals. The dominant focus of testing at Cox is to insure the ongoing quality of product, and prove the
quality of newly exposed areas.

To facilitate testing, and mine expansion, pioneering activities are ongoing on a bench-by-bench basis. In
2014, significant stripping, drilling and blasting occurred on both the north and south flanks. These areas
had previously been avoided due to the low production, high risk, and low profitability of pioneering
activities. Over 40,000 tonnes of overburden, weathered cap rock and organic soils were removed.
Seven pioneering blasts occurred to access previously undisturbed materials. Following the exposure of
these materials the annual testing program proceeded to prove out the suitability of the material for
Concrete, Asphalt and MoT consumption.

Acid Rock Drainage / Metal Leaching (appendix A) studies were conducted in 2014 on the northern

flank, and within the mass of the quarry workings. The cap rock in the northern bluffs shows mild signs
of staining and contains trace amounts of pyrite and magnetite. Field survey, static testing and acid-
base accounting tests were conducted in accordance with the Ministry of Transportation and Highways
Technical Circular T-10/2013. The tests found that although present, the undesirable materials were
confined to the cap rock and were not present in sufficient quantity to negatively affect quality.

General Testing (appendix B) occurs on a minimum annual basis. In 2014, general testing was contracted

to Golder and Associates, and Valley Testing Services Ltd. Annual testing ensures that as the quarry
progresses into new materials, be they in the recently exposed north and south flanks, or deeper in the
geological formation, the processed aggregates continue to meet industry requirements for use in
concrete, asphalt and highway construction. Testing standards include - Canadian Standards Association
(CSA) , American Society for Testing and Materials (ASTM) and BC Ministry of Transportation (MoT)
requirements. Cox Quarry was tested for:

e Clay Lumps and Friable Particles (ASTM C 142)

e Relative Density (Specific Gravity) and Absorption of Coarse Aggregate (ASTM C127)

e Soundness of Aggregates by use of Magnesium Sulfate (ASTM C88-05)

e Resistance to Degradation of Small Size Coarse Aggregate by Abrasion & Impact in the Los
Angeles Machine (ASTM C131)

e Resistance of Coarse Aggregate to the Degradation by Abrasion in the Micro-Deval Apparatus
(ASTM D 6928)

11
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e Sand Equivalent Value of soils and Fine Aggregate (ASTM D 2419)
e Uncompacted Void Content of Fine Aggregate (ASTM C1252)
e Bulk Density (Unit Weight) and Voids in Aggregate (ASTM C29)

Cox Quarry material was found compliant with both the MoT and CSA standards for all tests.

Survey activities are ongoing. Survey is required to ensure that, mining is occurring only within the mine
boundary, mining footprint is maximized (to the boundary) and planning takes into account access for
future mining opportunities. The use of Unmanned Aerial Vehicle (UAV) surveys was introduced in 2014
and has significantly improved planning and layout by providing desktop accessible 3D models which
allow for measurements such as elevation, distance, angle and pinpointing of UTM coordinates with a
10 cm accuracy. (Appendix C). A small legal survey was also conducted using a BCLS in 2014 (Tunbridge
& Tunbridge). The surveyor staked legal boundaries at the North of the mine site where the quarry
workings abut a water lot. These legally registered boundary markers will be useful for tie-in of the
north eastern expansion areas.

Pioneering activity was focused on previously avoided north and south flank areas. As the quarry
progresses east and into the formation, these flanks constrict the active mining face and sterilize an
increasing proportion of the mine site. Pioneering activities in 2014 included the removal of
approximately 40,000 tonnes of non-marketable material, and allowed access to an exponentially larger
body of mineable material underneath. Seven pioneering blasts were required to extend bench faces
towards “daylight” to the north and south of the quarry. Drill and blast logs are included in appendix D.

CONCLUSION

Throughout 2014 a considerable effort and over $250,000 was put forth to open previously avoided
areas along the mines north and south flanks. Focused testing for durability and reactivity has concluded
that these areas of the mine meet industry standards for concrete, asphalt and ministry of
Transportation and Highways construction. Newly exposed areas of the deposit, particularly those now
in production along the north flank appear to be in keeping with historically mined material and are
anticipated to continue to produce high quality construction aggregates. New survey techniques,
particularly the quarterly use of UAV modelling has allowed for a simplified road design and relocation
process which has resulted in the main haulage road being relocated to the south flank, again expanding
the working area along the north in the previously avoided material. Going forward, this method of
survey will ensure that mining is conducted efficiently for years to come.

STATEMENT OF QUALIFICATIONS
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Assembled by: Dani C. Miller, AScT — Environmental, CPESC two years with Mainland Sand and Gravel, 7
years sand and gravel experience.

Field Supervisor: Mine Manager: Lou Szlovicsak, Shift Boss 35 years + experience at Cox Station Quarry.

Each technical report within this summary report has been signed by the overseeing Professional
Engineer on behalf of their Company. The companies selected to perform the assay work each have
decades of in house experience and follow ASTM or CSA testing standards. Each laboratory utilized
maintains appropriate laboratory accreditation including but not limited to CCIL / CSA and OQM.
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Our Projec: file:V6802-V1.1
March 21, 2014

Mainland Sand & Gravel Lid.
9312 - 154A Street

Surrey. B.C.

V4N 4G5S

Attention: Ms. Dani Miller, Safety & Tech. Compliance Mznager

RE: Summary Repori - ARD/ML Testing and Assessment of Rock Samples
Cox Station Quarry, 6850 Cox Road Abboisford, BC

1. INTRODUCTION

As raquested, Valley Testing Services Ltd. (VTS) has assessed nine vock and aggregate
samples far acid rock drainage (ARD} and metal leaching (ML) patential. The samples were
obtaine oy VTS parsonnal with the assistance of the Client from the abave source on January
24" and February 28", 2014. The assessment of the sample materal includec mineral
identification using octrographic metheds. anc acid-oase accounting (ABA) and metal analysis to
datarmine chemically the potental for ARD/ML. This raport summarizes the test results.

2. SAMPLING AND SITE REYIEW

Tnae quarny is currenty producing aggregate preducts for ric-rac, and 75 mm. 40 mm and 25 mm
mingg crushed gavels. No minng activtias weare activa or carrgnlly planned in the wesl hali of tha
guarry sile. A review of the area geology irdicales that the cuanmy is comprsed predominanty of
massiva grarilic variglies (granila W granadiorle) and local dikaivairlal andegilic noc<s.

Tae rock and aggreqatle samples were oblained based on lithology from vanous wocatons n the
guarsy, ircluding a stockpile of processec material on the lower level of the site, and recent blast
material from the upper cortion of the depos t that was ceing worked at the time of the ste visit. Nine
samgles were collected 1o general y evaluate quarry gealogy for possitle acd rock dranage and
metal leaching production. Two additoral samgles were obtained during the second site viait at
Corner Ne 3 1o validate test resulis trom samp e CH3-2P-H durng tha tirst round test ng.

Detailed locations with GPS coordinates arg included in Tabla 1 and marked on Drawings for
reference.

Wnile overburder and fractured, weathered rock is present or the site, this material will nof o te
veed as part of the praduclion for the current operations according lo Client. A visual examinalion of
the active portion of the sile and stoc<pi'ec croductor maleria's that are being evauated found
slight sigrs of oxidaton and sulphide-bear ng malteria's. These appeared localizez on'y, ard naot
widely spread.

2|Pags
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Table 1 Surrmary of Sample Laocatons and Rock Types
Sample Sample - Reference GPS Rock Type and
Ne ID Lacasoms Coordinates Commenis |
N: 49'07.89%
1 BENH101-A | Berch 101 W:122%10.043 Grarite
EL. 701 m
Berch 101,
2 BNH101-B | 10 meter north of sample | - Andesite
101-A
Berch 115. between A - o
3 BNH115.a | CorerNe Sard Ne 7, ~40 ?‘_?2298;?22 ; ”G'a"'tc ;o
. meter south of the GPS V122 08.522 _ granodiorite
| ; EL. 28 m Fresk oast material
ocaton
~15 meater north ot sampla Angesite, tresh Slast
4 BNH11SB | {154 g material
N: 49°07.986
Carrer Ne 8, sample 4 AAD > 5
5 CR3-AP-A ramovad 1 a slockpi’e ?::1512::10.169 Grarite
a9 AP, CamrerNe 3, 11e sare j :
& CR3-AP-B stockpile as sample RP-A Andestic rock
N: 49°08.029 A mixture of granitic
7 AUT7SMmM-1 ﬁgﬁ:ﬁfﬁﬁtg%ﬂ;ﬁ‘Bet W-122°940.483' | anc arcesilc dy<e
EL."0m rocks.,
s ~15m tram north side and . Andasitic dyka.
8 CR3-RPF-3B of Corner Ne 3. guarry face sampled Fab. 26:14
4 OD. 40 m southeast of sample Andesitic dyke. |
2 CREAPAC | ppagy sanyled Fab. 2814

3. METHODOLOGY

3.1 Mineral Identification

Rock fragmerts from the samples were examined ir general accordance with CSA Test Method
Mingalogy wilnin gack rock lype was
ideniified, as wel as the mechanica cropedies of the material. Tne purzose of this examination
was o identify mireralogy and mechanical progerties of the rack types 1nal are <nowr to cantricule
to ARC/ML ir each of the samples.

A23.2-15A-09 Petrographic examinaiion of aggregales.

3.2 ARD/ML Tesiing

Acid rock drainage forms when sulfice minerals in rocks are exposed to oxidizing conditions in
coal and metal mining, highway construction, and other large scale excavations. After being
exposed to air and water, oxidation of metal sulfides within the surrouncing rock and averburdan
generates acidity. Colonies of bactera can greatly accelerzte the cecomposition of the metal

ions.

contrioutor to pyrite oxication.'

3|Pags
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lo evaluste the potential of ABD/ML, acid-base accounting (ABA) testing as noted in the
Government of BC Technical Circular T-10/2013 was complated. In agdition, the solubility of
metals by Acua Regia Digestion with ICP-MS finish was examined. The digestion is done by
using cembinations of AINQs and HCI. After sampla cigastion, the solutien is analysed oy
inductively coupled plasma-mass spectrometry ({ICP-MS). This testing, refeirac &lsa 1o &s static
testing, gives an incication anc supporting informaion of the materials potential to generate
acid and to leach matals into selution. The lzboratory analysis was caried out by SGS Canaca,
Vancouver.

Interpretation of ABA Data

Acid-base accounting is based on tha premise that the prepensity for a site to produce acid rack
drzinzge can be pradicted guantitatively by determining the tatal amount of acidic and alkaline
material a site can potentially produce. The maximum potential zcidity (MPA] is calculatec using
the Total Sulfur value (S%) or the celculziad Sulfida value, which is material ootantially
convertible to sulfuric acid. The neutrzlization powential (NP) is determinec by treating anc
heating the sample with stancarcized hydrochloric acid. | he net neutralization poiential (NNP) is
calculated by subtracting the MPA from the NP, resulting in & positive or negative number.

A negalive NNP indicates thal acic generalion is possible; a oositive number (in excess of 25 is
prefemreg) indicates the sample is most likely not an acid procucer. The NP/MPA ratic is also
used o eviluale a sample's scid generating potential.  |f the ratio is kss than 1, the sarple
caule be an acid generatar thigh petential}; if the sample's ratio is greater than 2, the sample is
censidered to have g low polential of being an acid genergor 4s per Technicel Circular T-10:13,

Tha paste oH 1281, which accompanies the acid-base accounting test, indicates immeciately
whether the rock is acid or alkaline. Acid generation may have already begun i the pH is
significantly acigic.

The Fizz Rating test is ancther aspact of the acid-base accounting testing. This 1est is
parfonmed by adding 1 to 2 drops of 25% HCI 1o & prepared sample. The “fizz" is rated on a
scale from 0 to 3: 0 being no reaction. 1 slight reaction, 2 moderate reaction, and 3 strong
rezction. There sheule be a correlation between the NP and the Fizz Rating: for example with a
Fizz Rating of 3 we should sec a oositive NP. With a Fizz Rating of G, there should be a very low
positive or even a negative NP.?*

In general, sulfide-rich anc carbonate-poor materigls are expecied o to have a high poential for
acid production. In contrast, alkaline-rich materials {such as limestone}, even with significant
suliide mineralogy, o=en produce &l<aline conditions in water.

4. TEST RESULTS AND DISCUSSION

4.1 Mineral ldentification

lable 2 summarizes the samples ootained from the quarry, including a briet description of major
and accessory minerals observed. Thin seclions were nol used in Lhe examinglion.

4|Paogs
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lable 2 Sumimary of Seample Rock and Mineral Data

Ne [ SampleID l
1 | BNH1C1-A
2 | BNH121-B

Description of Rack Samples

Ihis sample was classiied as granite anc was coarse grained, massive,
containing feldsoar {large amount of ootassium feldspar or orthoclase),
quartz, hornblende, magnetiie: no sullide mineralogy identitied. Mchs
hardness of =5.5, pinkish pale {salimen) with blacs speckles,

The sample was composed of fine grained, massive andesitic rocss.
con:gining mainly feldsoar, hornblende, olivine, oyroxene,and mzagnetite.
Minor sulfide minerals {pyrite} was noted, Mohs hardness o” »5.0, pale to
greenish gray.

3 | BNH115-A

This sample was classified as granite-granodiorize and was mecium to
coarse grained, massive, containing ‘eldspar {lesser amounts of orthoclase).
quartz, hornblende, and magnetite. No sulfide minerzlogy was observed.

' Mchs hardness of 5.5-6.C. pake gray with black and white speckles.

4 | BNH115-B

The sample was composed of fine grained, massive andesitic rocks
comcaining feldsoar, hornblende, alivine and pyroxene, magnetite, minor

5 | CR3-RP-A

| sulfide mingrals {pyrize} was noted, Mohs hardness of »5.0, grecnish gray.

This sample was classiied as granite an¢ was coarse grainad, massive,
containing quarz anc feldspar {including same arthoclese). hornblenda,
magnetice, occasional pyrite mineralization was icentified in some particles.

| Mchs hardnass of =3.5, medium red with olack specklas.

5 | CR3-RP-B

The sample was compose¢ of fing grained, massive andesitic rocks
concaining felgspar, hornblendes, clivine and pyroxene, magnetite: small
amount of sulfide minerals {pyrita} was identifiec as fine grains disseminated

| in ground mass. Mohs hardness of -5.0, greenish gray (cark).

7 | AUT75mm-1

Coarse Porilon: This sample ratenal was & processed aggregale and was
generglly hard, strong, and fough. Ihe porosity of the rock tyoces was
generglly low, The majorily of the sample was composed of granile o
grancdicrite (appioximately 95%:), with lesser amounts of volcanic racks
{basell and gndesite). Calcite vein and pyritic minerglogy {<2 %) were noled
in some andesitic rack particles. Fraclure count was estimated at 100%;
minar flat and elongatec paricles were odsarved.

Fine Portion: This aggregatemataiial is grey ¢ pinkish grey in color, hard,
mecium tough, and slightly weathered. The predominant rock lyoes are
gianitic with mingr malfic volcanic and are coensistent with those classifiec in
the coarse portion of the sample. Mineral grains comprised ~47% of the
evalualed sample and orimaiily censisted of cuarlz, feldspar ({including
potassium  feldspar), hornblends, magnstite, calcite, and bictite. Rock
paricles oersisted to a size of 630um. There are approximately 1 %
weatherad particles.

5|Pags
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| This sample was camorised of fing graine¢, massive andesitic rocks with
minor calcite veins containing feldspar, olivine and pyroxene, magnatite,
hemolenda. N sulfide minarals were icemified. Mohs harcness of »5.5, pale

| 10 greenish gray dlight.

| The sample was comprisa¢ of fine graine¢, massive andesitic rocks
containing feldspar, hamblence, higher pyroxene content than sample RP-
3B, magneatite, ane minar sulfide mineralagy {pyrite), Mohs hardnass of =5.5,
greanish gray.

8 | CR3-RP-3B

$ | CR3-RP-3C

The petrographic examination of the rock and aggregate samples did result in minor sulfide
minerzlogy being icentitied. The minerzal identitiec was gyrite. Iron oxide minerzlogy in the form
0" magnetie was identified but this form of iron mineralogy is no: known to contribute o acic
rock crainage. From & mineralogical perspective the risk of ARD/ML is considered LOWY.

4.2 ARD/ML Potentlal

All nine samples were evaluaied using dcid-base accounling analysis, The resulls are
summarizec in Taole 3. A certified copy of the analysis completed is attached in Apoendix A.

Table 3. Summary of Acid-base Accounting Test Cata

Sample ID 334. acwalgg,- tcr:os: ac':gg,.- ":;';“':A Paste pH R';'IT:Q
1000t | 1oDot | 1000t
ENH101-A <0.01 <0.3 15.3 15.3 =51.0 §.95 1
ENH101-B 001 | <03 8.1 8.1 227.0 5.96 :
BNH115-A <001 | <03 7.5 75 225.0 8.72 1
BNH115-B Q.02 0.5 24.5 23.9 408 878 1
CR3-AP-A 001 | <03 36 36 2120 8.83 o
CR3-RP-B 9,19 59 8.0 2.1 1.4 871 |
AUTT7Smm-1 Q.07 22 131 10.9 6.0 8.62 1
RS HP-2B <0.01 <0.3 12.6 1286 =420 §.92 1
S 002 | <03 6.5 8.5 21.7 6.99 0

Hote: MPA < 31 25 1 5%: of 3unde 3z, and KNP<N2-M78

The acid-base accounting test resulis for the iniial seven samples show NNP values ranging
from 2.1 to 23.§ tCaCO41000: rock samole. The oosiive NNP values indicate tha: the rock
material is not likely (0 2e acic producing.

6|Pags
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I'he NP!MPA ratios ror the samples range from 6.0 to 51, with the exception of sample CR3-RP-
B, incliczzing these materials have a low potential of generzzing acic. For sample CR3-RP-B the
ratic was 1.4 which, being marginally less then 2, shoulc be considered as &n uncertain
indication of the malerials acki producing polential as noted in TC-T 10:2013.

Twa acditional samples were ootained from Corner Ne 3 in the vicinity of sample CR3-RP-B.
This sampling and testing was completed t¢ validate the results of the initial sample from
January 28". The test results from these two samples incicate that the results from the initial
sample was comect and shoule be considerec to reflect a non acic producing condition. Resuls
for samples CR3-RP-3B anc 3C clearly show high positive NNP and NPMPA ratios suggesting
the materizal does not have cotential for acid procuction.

The paste pH values range from 8.62 to 8.99. These pH values show &n alkaline condition, anc
indicate that acid rock generstion has not begun. [he materials had ftizz ratings of 0 to 1.
indicaling none Lo slight reaction with hydicchloric acic.

A review of “Melals by Agua Regia Cigeslion wilh ICP-MS finish" indicales Lhal lhe daly,
inclucing calcium and sulphur concentration support the above fingings in terms of NP ang
seluble sulphur. Also no ekevaled melal elemenls were noled under stiong acid digestion
(aggressive digestion). The data can he usaed as henchmark or reference for future expansion
ang Quality Contral. See attached ceriificate for reference.

Based on the chemical analysis completad, it is our opinion that the maarial raprasented by
samples Ne 1 1o Ne § are unlikely to have a potenial “or acid rock genearation or metal leaching.
Tha additicnal testing and evaluation of samples N2 8 and N2 & have negated the uncertainty
initially noted with raspact to sample Ne 6, and confirmac that the meaerial represented by the
samples from Corner Ne 3 does not present a risk of ARDG/ML.

5. CONCLUSIONS AND RECOMMENDATIONS

A raview of the petrographic examinations and static testing completed indicates tha: the sample
materials do not have a poential of acid reck generation/metal leaching as per TC-T1(#2012.

A site review and re-sampling in the vicinity of original sample CR3 —-RP-B from Corner Ne 3 was
completed. It is our opinion that the acditional testing valicates the initial result from sample
CR3-RP-B anc there is no indication of powential ‘or ARD/ML.

If the materials from the source quarry are consisient then no further testing shoule be
necessary “or presen: operations. 1he material should be monizored on &n on-going 2asis tor the
amount ¢f sulfide minerglogy. If an increase in sulfice mineralogy is note¢ then the malerial
should 2e re-evaluaied tor acid rock drainage/metzl ksaching pertormance. This is applicable tor
entire site, in particular for Corner Na 3,

7|Paogs
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I zust this report meets your needs. Should you have any questions, please contact the office.

Yalley Testing Services Lid.

Yours truly,
Per:

E
e
- (‘\":‘w. ",/‘
}’*' & i'{"'/\\' ‘S%m&ﬁ’
1 - P
Henry H. Xu P.Eng.
CivitiMaterials Engineer

Reviewed by:

John Burton, P.Geo.
Senior Geclogicel Consullant
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Limitations

Valley Testing Services Ltd. (VTS) oreparad the foregoing repor: for the exclusive use and
information of Mainland Sand & Gravel Ltd. The in‘ermation and dasa were collected and
cempilec in accordance with the general level of care and s<ill noimally exercised by
gagscience anhd enginesnng orefessionals practising under similar circumstances. The
testingiinvestigation was limited to the scepe of waik specifically addressed in the report. Any
use by a third party of the foregoing repar, or any reliance upen or dacisicns made by a third
party based upon them is the sole resoonsibility of such third oarties. VTS accepis no
responsibility for damages, it any, suffered oy any third party as & result of decisions mace or
actions ta<en based on the foregaing repert. All documentation conainac in the feragoing
report has been preparec in accordance with the requirements in the TC T-04-2013.
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Appendix A
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A1 Photo- Site Condition anc Agaregate Samples

Photo #1 Overview o active quarry ‘ace

Photo #2 Newly blasted face materials including a narrow band {dikeivein inside red circle}.

11|Page
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Phato #3 Massiva granitic roc«s comaining k-feldspar {white arrow-top), with andasitic {/die)
rocks {red arrows left) prior to further procassing.
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A2 Sampling Locations

A3 ARD/ML- Test Data/Certificate
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Sample #7
{Autosample)

Sample #384 ] Sample #182 _
{Bench 115)

_

" sample #889
| (Corner #3)

Sample #58&6
{Corner #3)

(Bench 101)

NLAND SAND AND GRAVEL LTD.
COX QUARRY MINE RESCUE MAP
CURRENT AS OF Octaber 10, 2013
Scawas Shown

GPS Giid uses NADS3

HEREEN

V6602 Approx. Sampling Locations
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CUENT : valley Teating Sarvicas

PROJECT : ARD Testing (Project ¥ V6607

5GS PROJECT ¢ : 1262

TEST : Medified Acid-Base Accounting

Date : March 10, 2014
[Samp® 1D Paste TIC | CaCoO3 | TolalS | S(30%] | S(5-21 | Insolubles| AP NP Net | Fizz Test

pH w NP by % % B NP

¥ athod Gods Schak | CSHIZY | Cak. | CRApEN | CSARY T TSA0ED sak. Calg. [Modtad| Cals. Sobisk
Loo 0.20 Al ER 0.0 2.01 0o N VRA | 65 | RN YA
CAS-IP-36 532 38 08 D0 | <0 .01 ] <3 | 1zs | 128 Szl
LHS-4H-50 530 034 38 02 =501 .01 03z <03 | E3 35 rota
NORES

CN5- 016 GAT w15 EXa] na Sigi
(ol oy 1.0 .01

ac

FREETY 0.1

ro-1 241

FT5-GM 213

SY-1 =3

N3k-1 a2 Sight
Cxpocivd Vidies 03% 015 427 20 129 Sign
Telerrcs < [R5 uhs .50 025 4.

Note:

Sl e Rcrlpeterdgl b me Sl e sk e 10DV foan we o dn Sl i s B | owozabs Ll niinalnoen oo cmbennc e e SN0

R e FURTH T T TR T B H U R e O (N TR TR TR T P T

RAR L I L R

Tamnnain bt wraglrbed o Lo gralng Fomeyboeys e o s ecoemesst 0 <y Nt
R R R T R TR T e N B R AR B R ]

Zupdotuipwr selemined By Sobok YN A0 urh SR 1CF Jhiea

renyne oot nen e U TTely S G ae o Suptea S
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CLAY LUMPS AND FRIABLE
Golder PARTICLES IN AGGREGATES
Associates ASTM C 142

October 10, 2014
Preject Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, VAN 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Aggregate Testng

Sample: 20 x 26 mm Clear Blend

Source: Stockpile, Cox Station Quarry
Date sampled: September 25, 2014 Sampled by: Cliert
Date tested:  Octoher 4, 2014 Tested by: VN

F Size( :::;ﬂon Mass of Sample (9)  Loss (%) | g :3,’;%2‘:'(% y | Clay Lumps (%)
37.5x19 25495 0.0 61 0.0
19x9.5 2176 4 00 891 ' 0.0
95x475 -- 0.0 4.8 0.0
Percentage Clay Lumps (Weighted Average) 0.0

Note: [1) Fractiors compnsing less than 5% sre considered to have a value equal o the next smaller/lamer fraclion

Reported by: S, John, AScT

- g
Reviewed by: ﬁzji?"\ = @‘ "::,
L. Hu M. Sc. E., P.Eng. CCit’

Nongs,  Thetes:deta iven haren perair to the sample pravicae, and may not be aspicabla ta masara  from atkes zraductian zarasipanods.
Tk repar: consbitules & lesting genice enly. Intepralatizn of Iha dsta given hare may be poovidad Lo requasl
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6899 Fax: 8044126816
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Id
A?sooci%lt.es

RELATIVE DENSITY (SPECIFIC
GRAVITY) AND ABSORPTION OF
COARSE AGGREGATE

ASTM C 127

October 14, 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Aggregate Testing

Sample:

20 mm x 25 mm Clear Blend

Source:

Stockpile, Cox Station Quarry

Date sampled: September 28, 2014

Sampled by: RR

Date tested:  October 6, 2014 Tested by: VN
" Relative Density Relative Density | Apparent Relative 7
TRl (Dry Basis) (SSD Basis) Density Ahsorption (%)
1 2610 2831 2 686 0.80
2 2.617 2837 2870 0.77
AVERAGE 2.613 2.634 2.668 0.78

Reported by: 8. John, AScT

~ ol

Reviewed by: g

L. Hu, M. Sc. E., P.Eng.

@’

L

Notive.  The w2sl data ¢ ven harain petan to Iha 2amale mfaranssd, and may 101 ke sopicsals sa matanal from athar zoaesidepths  This
renort aanstifutes 3 testing servee only. aleipretaion of the dala given here may 2e poowided upon agJaes!,

GOLDER ASSOCIATES LTO., 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604.412.5099 Fax: 604-412-68816
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& STANDARD TEST METHOD FOR
E Golder SOUNDNESS OF AGGREGATES BY

Associates USE OF MAGNESIUM SULFATE
ASTM C88-05

Ociooer 14, 2014
Project Number. 1405522-2000

MAINLAND SAND & GRAVEL
8512 - 1S4A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms. Cani Miller

PROJECT: Agaregate Testing

Sample: 20 mm x 25 mm Clear Blend
Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: RR
Date tested:  October 6 - 11, 2014 Tested by: DC
Sieve Fraction Original Mass/Fraction - %
(mm) Grading (%) | Before Test (g) Loss (%) Weighted Loss (%)
375% 25
25 x 19 6.1 1524.9 14 01
19 %125 £ 3 F
‘ 125%65 89, 1002.5 23 20
95x%475 48 - 2.3l 01
100.0 TOTAL 2.2

Nates. 1) Fractone comprising less then & % of e samgle are assumed to have 3 055 % value equal to the next la-ger sizs fraction

Reported by: S John, AScT

Reviewed by :fo;,-\‘ @' »ﬂgps

L. Hu. M. Sc. E., P.Eng. Caniy

Nohen T testdata g ven hetein paclise o the semple poowded, sad may ol be gpplicable Lo avalenal rom abier locatonsMeplhs. Thig
oot seastitules a lesting senace paly Inlempratatian of tha data given bers may bie ceowded Lpon request.
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada, VSJ 5J2 Tel: 604-412-6859 Fax: 604-412-5516
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= RESISTANCE TO DEGRADATION OF
\a Gold SMALL-SIZE COARSE AGGREGATE
F er BY ABRASION & IMPACT IN THE

E = 3
Associates LOS ANGELES MACHINE
ASTM C 131

Qctober 10, 2014
Project Number: 1405622-2C00

MAINLAND SAND & GRAVEL
§512 - 194A Street
Surrey, BC, VAN 4GS

ATTENTION: Ms. Dani Miller

PROJECT: Agagregate Testing

Sample: 20 mm x 25 mm Clear Blend
Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: CM
Date tested:  October 8, 2014 Tested by: DCAN
I Grading B
Number of Revelutions 500
Loss After 500 Revolutions (%) 26.3

Reported by: S. John. AScT

Reviewed by: e ‘sp* @ﬁ
L. Hu. M. S¢. E,, P.Eng. FOTS
CCik

Natior:  The test dale given herein zerain o ke sampls provided, aad may net be applicable o matedizl friom olker arcducton
zones'perads 115 rapar consdutas a 1esting saniss anly. infamrataticn of 1k ¢ata pivan Nere may te provded Laon requast.
GOLDER ASSOCIATES LTD., 300 - 3811 Norlh Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6890 Fax: 604-412.8816
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RESISTANCE OF COARSE AGGREGATE
TO DEGRADATION BY ABRASION IN
THE MICRO-DEVAL APPARATUS

ASTM D 6928

October 10, 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, V4N 4G5
ATTENTION: Ms, Dani Miller
PROJECT: Aaggregate Testing

Sample: 20 mm x 25 mm Clear Blond

Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: RR
Date tested:  Oclober ¥, 2014 Tested by: DC/VN
K : Section 8.2 B
I Grading ' 1B x 16 mm, 16 x 125 mm and 12.5 x .5 mm Sieve Fractions

Loss at Conclusion of Test (%) ] 7.2
|

Validetion lest: Drain Brothers control sggregate loss was 14.4 %, testad on Cetoter 2. 2014 Wald range 15 setwann 11,85 and 14 634

Reported by: S. John, AScT

Reviewed by: .-':’Z"“:?'\_ @" ;..Z
L. Hu, M. Sc. E. P.Eng. =
CCil

Notcs,  The lesidata g ven haren getaln tothe samele pravicad, ard may ant ke appiacab e ln mateas! fmon sther producs on zonesiaeines
Ths repart constitules @ lesting sewvice snly Indecprelation ¢f Ihe daia given here may be srevicad upen requesl.
GOLDER ASSOCIATES LTD.. 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6899 Fax: 604-412-6816
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SIEVE ANALYSIS OF FINE
AND COARSE AGGREGATE

ASTM C 136

MAINLAND SAND & GRAVEL

9512 - 1844 Street
Surrey, BC, VAN 4G5

October 10, 2014

Project Number: 1405522-2000

ATTENTION: Ms. Dani Mil-er
PROJECT: Acgregate Testing
Sample: 20 mm X 25 mm Clear Blend
Source Stockplle, Cox Station Quarry
DATE SAMPLED:  Seatembar 76, 2014 SAMPLED BY: RR
DATE TESTED: Oclober4 2074 TESTED BY: ¥N
~ SIEVE ANALYSIS
ENPPr=> Ingivicua ¥ Retained MATERIAL SPECIFICATION:
s’e[:_f]“’ % Relsines % Paseing ‘ (Spil valuee) f
: | +a7s T Camm |
25 o0 [ 1066 | a0
3 A ’ 6.1
125 634 20,7 £65.9
85 222 I 85 231
475 26 38 4.8
BAN a8 | o | | 1e00
Tosal 100.0 | 1000 100.0
1000 p—e——— -
1 —_— ] il
B0LU e
820 4
? o
g oo — i)
o
= W0 = e
g  avc \
o |
a ao.c — - s
200 B o8 —
ey
1090 o - — - ———
———
09 +— —————r
25 18 125 9.5 47
Sieve Size {mm)
B R SRR e ey |
@ ©
o o Sy
Repored by: 8. Jahn, AScT Reviewed by: A, cCCil

L.Hu, M Sc’E.. P.Eng

Nofce, The lest cala gvan redan panain 13 e sample ovded arc may rel be soplesoe 1o nataisl o clher sorsaddepths This opad sorsthiles a tesing scrkce oanly.
Ieerpestaton of he caly gren ece myy ba proeides Upon reauest

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way. Burnaby, BC, Canada V8J 6J2 Tel: 604-412-6809 Fax: 604-412-6816
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CLAY LUMPS AND FRIABLE
PARTICLES IN AGGREGATES
ASTM C 142
October 10, 2014
Project Number: 7405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, VAN 4G5
ATTENTION: Ms. Dani Miller
PROJECT: Aggregate Testing
Sample: 40 mm Clear
Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: Client
Date tested:  October 4, 2014 Tested by: VN
Size Fraction Original
(mm) Mass of Sample (g) Loss (%) | Gradation (%) Clay Lumps (%)
50 x 37.5 3807.0 [ 0.0 8.3 0.0
375x19 34228 00 82.3 0.0
19x8.5 24118 0.0 93 0.0
| 95x475 - ‘ 0.0 0.1 ' 0.0
Percentage Clay Lumps (Weighted Average) 0.0

Note: (1) Fractions comrpriging lss than 9% are congidarad to have a value egual o the next smalenlarger fraction.

Reported by: S. John, AScT

- @ =

Reviewed by: LGN

L. Hu, M. Sc. F., P.Eng. CC I‘ I,‘_/

Motee:  The sl cala given herein peran & Ihe sample poovided, ene may notba applcatie 1o mateal “om athar produchon zonesidannds.
This "eaont consliess a tesling servise only, Interzresation of the dala given here may be provided upor rezussl,
GOLDER ASSOCIATES LTD., 300 - 3811 North Frager Way, Bumaby, BG, Canada V5J 5J2 Tel: 604-412-6895 Fax: 604-412-6316
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RELATIVE DENSITY (SPECIFIC
GRAVITY) AND ABSORPTION OF

COARSE AGGREGATE
ASTM C 127
October 14, 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Strest
Surrey, BC, W4N 4G5
ATTENTION: Ms. Dani Miller
PROJECT: Aggregate Testing
Sample: 40 mm Clear
Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: CM
Date tested:  October 6. 2014 Tested by: VN

NS —

Relative Density Relative Density | Apparent Relative Absorption (%)

Trial No. (Dry Basis) (SSD Basis) Density
1 2638 2666 2 687 069
2 2 630 2 649 2,681 072
 AVERAGE 2634 2.653 2.684 0.71

Reported by: S. John, AScT

Reviewed by: ettt S
L. Hu, M. Sc. E., P.Eng. CC i",
Natice:  The test datst given herain pertain lo the sampe ieferenced, ard may rcl be apzlicable 1o maserial from olber zenestdezins. This

repot constities a 1stng serving oaly Insesprtatan af the data gvan kers may be provided vpon /equest
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada ¥Y5J 5J2 el 604-412-5890 Fax: 604-412-5018
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STANDARD TEST METHOD FOR
SOUNDNESS OF AGGREGATES BY
USE OF MAGNESIUM SULFATE

ASTM C88-05
October 14, 2014
Project Number: 1406522-2000
MAINLAND SAND & GRAVEL
9512 - 1844 Street
Surrey, BC, V4N 4G5
ATTENTION: Ms. Dani Miller
PROJECT: Adgareqate Testing
Sample: 40 mm Clear
Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: CM
Date tested:  Octeber 6 - 11, 2014 Tested by: OC
Sieve Fraction Original Mass/Fraction o : 5
{mm) Grading (%) | Befora Test (g) Loss (%) | Weighted Loss (%)
63 % 5C
50 % 275 8.3 2035.7 0.0 0.0
7525
25 x 19 8232 1503.8 0.0 0.0
19 x12.5
125%95 9.3 1006.0 25 0.2
95x4.74h 0.1 - 25" 0.0
L 100.0 TOTAL 0.2

Notes (1) Frastions comads ng less tran 5 % of 1he sample s sesumed 10 have a lose % velue equal 1o the next 1argsr size fraction.

Reported by: S. John, AScT

Reviewad by:

Monze:

2

~——

~
VSt i

L. Hu, M. Sc. E.. P.Eng.

-t

Toe sl cala given heren panan 10 the ssmpe prowded, 503 may not 5 applicshis o malena ‘ram ater lozabeasddepths This

rapar coashhuies 2 iesting serice paly. Inle-prelztion o7 e data given Perz may be grevised upen requesl.

GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada, V8J §J2 Tel: 604.412.68%9 Fax: 604.412.6018
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RESISTANCE TO DEGRADATION OF
LARGE-SIZE COARSE AGGREGATE BY
ABRASION & IMPACT IN THE

LOS ANGELES MACHINE
ASTM C 535

QOctober 10. 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
8512 - 1844 Street
Surrey. BC, V4N 4G5

ATTENTION: Ms. Bani Miller

PROJECT: Aggregate Tesling

Sample:

40 mm éiear

Source:

Stockpile, Cox Station Quarry

Date sampled: September 26, 2014
Date tested:  October 8 2014

Grading

Sampled by: CM
Tested by: DC/\VN

3
Number of Revolutions 1000
Loss After 1000 Revolutions (%) 11.9

Reparted by: S. John, AScT

i
B Y
Reviewed by At

L Hu, M. Sc. E., P.Eng. @‘ qg_lb

T~
TELLE

CCik

Notica,  Tnetast 2ata given hamin parain ta the semple provded. and may nzl te applicable o maeral fram othe: sratucton 2onestennes
This repoit conslilules g l@sling sanvioa only. Intergretalion of the cals given NEre Tay be arevicad upen racuest.

GO DER ASSQCIATES LTD., 200 - 3811 North Fraser Way, Burnaby, BC, Canada V&) 5J2 Tel: 804-412.8890 Fax: 804-412-6816
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RESISTANCE OF COARSE AGGREGATE
TO DEGRADATION BY ABRASION IN
THE MICRO-DEVAL APPARATUS

ASTM D 6928
October 10, 2014
Project Number: “405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, V4N 4GS
ATTENTION: Ms. Dani Miller
PROJECT: Aggregate Testng
Sample: 40 mm Clear
Source: Stockpile, Cox Station Quarry
Date sampled: September 25. 2014 Sampled by: CM
Date tested:  Oclober 8, 2014 Tested by: DC/A/N
0 Section 8.2
Gradmg 19 ¢ 16 mm, 18 x 128 mm and 2.8 ¥ 8.5 mim Seve Fractions
Loss at Conclusion of Test (%) 51
i

Validation leal Dran Broters conirs ageregste 085 was 14.4 %, test=d on October 3. 2074, Valid rangs 15 batwean 17.4% and 14.4%

Regported by: S. John, ASCT

Reviewed by: ;\7{;\_ @* .:‘..5.&

L. Hu, M. Sc. E., P.Eng. S

cCiv

Notes,  Thelesl dala given henaln perls 0 1o the sampls provided, sne msy nelize spelizatie lo maleral irem othe” praducticn 2orespanogs.
This repot cansiiices a testing servize or 'y, Irterpeatalion of the cala grer ere may be provided upor regusst,
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada VSJ 5J2 Tel: 604-412-6899 Fax: 604-4126316
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SIEVE ANALYSIS OF FINE

AND COARSE AGGREGATE
ASTM C 136

B Golder
@ Associates

MAINLAND SAND & GRAVEL
9512 - 1944 Streat
Surrey. BC, V4N 4G5

Ociober 10 2014
Project Number: 1405522-20C0

ATTENTION Ms. Dani Milker
PROJECT: Agaregate Testing
Sample: 40 mm Clear
Source Stockpile, Cox Station Quarry
DATE SAMPLED:  Seplember 25, 2014 SAMPLED BY: O
DATE TESTED: Ocieber 4, 2014 TESTED BY: ¥N
SIEVE ANALYSIS %
' | ’ [ngradual % Retained |
{ g MATERIAL SPECIFICATION:
s'?::;” % Hetainec % Passing (Spit velucs)
. | +a75 435
50 | ) 100.0 l 8.0
375 a2 5.5 8.3
26 452 ®E 457
1e 35.2 104 W6
125 90 1.4 41
B.S 0z | 12 0.2
475 0" 1.1 0.7 |
AN 14 0 | 100.6 |
Totsl 100.0 | 1000 100.0
100.0 1§ —
sou e e
800
g o S (18
g wo
; £C0 —_— —
g v - 4
z 0.0 1
2an —
10.0 J
00 - - — A
5 el 25 18 128 8.5 475
Steve Size (mm)
@ ®
\),4
Reporied by: S John, AScT Raviewed by: e CcCCilk

L Hu, M. 5¢ E., P.Eng.

Natice: The 1051 651a gher hrecin portan 1o he camphe provided, o iray cot ba apakahis to malarisl frem alha: recesepths Tris rapart coesthias A lesting sendoe caly.
s arelal on of the % Gwen Dene Ay BE £ROVISEC LECH recLesl.

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Bumaby, BC, Canada V52 5J2 Tel: 604-412-6859 Fax; E04-312-6816
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Golder
Associates

RESISTANCE OF COARSE AGGREGATE
TO DEGRADATION BY ABRASION IN

THE MICRO-DEVAL APPARATUS
ASTM D 6928

Octokter 10, 2014
Project Numbar: 1405522-2000

MAINLAND SAND & GRAVEL
§512 - 1844 Street
Surrey. BC, V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Agagregate Testing

Sample:

75 mm Minus Clear

Source:

Belt, Cox Station Quarry

Date sampled: Sepiember 29, 2014
Date tested:  October 7, 2014

Grading

Sampled by: CM
Tested by: DCIVN

Section 8.2 |

19 % 15, 16 x 12 S mm and 12 5 x 8.5 mim Sieve rachong

Loss at Conclusion of Test (%)

10.4 I

Waldatien test Drain Brothers sontral sggragate loss was 14 4 %, lested on Oclober 3, 2014, Valid range le betwean *1.4% snd 11.8%

Reported by: S. John, AScT

Reviewed by: 'Zﬁy\

G &

mCanr

L. Hu, M. Sc_E.

fotics  Thetast ¢ata given Fereir penan sa tha

. P.Eng.

e

sample provided. and may rol ce apelicatle 1o malerial ~om cihar preducticn zeraspedces.

Thie waort censlitules 8 t2elng anisa any. Irtarpretatior of the cata gver aom may be provices upue regues:

GOLDER ASSOCIATES LTD,, 300 - 3841 North Fraser Way, Burmaby. BC, Canada VBJ 5J2 Tel: 604-412-6889 Fax: 604-412-6816
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_ RELATIVE DENSITY (SPECIFIC

‘ GRAVITY) AND ABSORPTION OF
KsGs%lgiglt.es FINE AGGREGATE
ASTM C 128

October 10, 2014
Project Number. 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Strest
Surrey, BC, V4N 4G5

ATTENTION: Ms Dari Miller

PROJECT: Aggregate Testing

Sample: Asphalt Sand
Source: Stockpile, Cox Station Quarry
Date sampled: September 28, 2014 Sampled by: CM
Date tested:  October 3, 2014 Tested by: DC
2 Relative Density | Relative Density Apparent Absorption
TrialNo. | Mass (@) | "y Basis) (SSD Basis) | Rolative Density | (%)
1 500.6 2.575 2.807 2.561 1.25
2 500.3 2580 2610 2.660 1.7
AVERAGE 2.577 2.609 2.660 1.21

Reported by. S. Joehn, AScT

2 :

Reviewed by: o L ‘sp. :ﬂ_'g.l;!"_
L. Hu, M. Sc. E . P.Eng. viwes
CCilk

Mohea:  Thertzetdsts giver hersinpetaln o e savple provided, aic may nol 2e epzlicatle [z mesenal fram cthar produchon zones!geriods.
This repont constitales & lesling seovice any. Intersresation af the data pvan nem may te srowided Lpon 1equesl.
GOLDER ASSOCIATES LTD., 300 - 3811 Narth Fraser Way, Burnaby, BC, Canada VSJ SJ2 Tel: 604.412.6889 Fax; 604-4125816
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SOUNDNESS OF AGGREGATE BY

USE OF MAGNESIUM SULFATE
ASTM C 88

Oclober 15, 2014
Preject Number: 405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC. V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Aggregate Testing

Sample: Asphalt Sand
Source: Stockpile, Cox Station Quarry
Date sampled: Sepitember 26, 2014 Sampled by: CM
Date tested:  October6- 11, 2014 Tested by: DC
Sieve Fraction | Original Qrading Mass/Fraction Loss {%) Weighted Loss 1‘
{mm) % Retained Before Test (g) (%)
475-2.35 16.3 100.0 16,7 25
236-1.18 208 100.0 9.1 1.8
1.18 - 0.600 21.2 100 O 7.0 1.5
0.600 - 0.300 200 100.0 3.6 07
=0.200 21.7 --- 0.0 0.0
100.0 TOTAL 6.7 |

Note: (7} Size ractang = 0.500 mim @re assurred (o have 2 loss of 0.0 % as zer standars:

Reported by: S John, ASeT

Reviewedby: _____ oCovege

L Hu, M. Sc. E.. P.Eng. CCilv

Motoe:  The test data oren herein pertain ta the samplz pravded, and may not be acphizabke o matens mon ofhar Destonsdeplhs. Thig
recot congbies 8 1astng senice oaly. Inferpralation ¢f Iha data ghven here Mmay 2e prowided upen regquest,
GOLDER ASSOQCIATES LTD., 300 - 3811 North Fraser Way, Bumaby, BC, Canada, V5J 5J2 Tel; §04-412-6899 Fax; §04-412-6816
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¢ RESISTANCE OF FINE AGGREGATE
\ TO DEGRADATION BY ABRASION IN

3 G‘(’)lgglt.es THE MICRO-DEVAL APPARATUS
Ass ASTM D 7428

October 10. 2014
Project Number. 1405522-2000

MAINLAND SAND & GRAVEL
4512 - 1944 Street
Surrey, BC, V4N 4G5

ATTENTION Ms. Dani Miller

PROJECT: Agaregate Testing

Sample: Asphalt Sand
Source: Stockpile, Cox Station Quarry
Date sampled: Septsmber 26, 2014 Sampled by: CM
Date tested:  Oclober 3. 2014 Tested by: DC
I Fines
Grading 4.75 x 0.075 mm Sleve Fracten
Loss at Conclusion of Test (%) 11.8

Note. Suthedand Ssnd control agzegate loss wss 17.9 %, Lested on October 2, 2014 Valid i2nge is between 15 2% and 16.4%,

Reperted by: S. John, AScT

Reviewed oy: (f:c-"?’h
L Hu, M, Sc E., P.Eng.

Netica,  Thestdalagsn hewin perair ta the sample srowded, and may net be appleabke sa matensl from cthar producticn zensspenass
This reaort sonstiluees a lesling gendos only, Intargretalion of e dals glven hare nay be prov ded Loon reodest.
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnahy, BC, Canada V5J 5J2 Tel: 604-412-6899 Fax; 604-412-6816
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= SAND EQUIVALENT VALUE OF
F Golder SOILS AND FINE AGGREGATE

V4 Associates ASTM D 2419

October 14, 2014
Project Numher: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 184A Street
Surrey, BC, V4N 4G5

ATTENTION Ms. Dani Miller

PROJECT: Aggregate Testing

Sample: Asphalt Sand
Source: Stockpile, Cox Station Quarry
Date sampled: September 25, 2014 Sampled by: CM
Date tested:  October 2, 2014 Tested by: DC
TRIAL # SEDIMENTATION | CLAY HEIGHT SAND HEIGHT SAND
. PERIOD (min) {inches) {inches) EQUIVALENT
1 2000 51 4.5 89
2 il 2000 51 4.5 89
3 [ 2000 5.0 44 | 88
AVERAGE 89

Reportad by S. John, AScT

Reviewed by: ;\-/fz:&'\— @. ﬂ?’é
L. Hu, M. Sc. E., P.Eng. CC - l‘:
i

Natice:  The st data g ven hegin cenainte M8 ssmpka provicad, ard may notbe spalcasks 15 materal from othes arazue on zones’pencds
Iz “apan consiantes a leslirg service pnly, inlwprelstico of e dals given here may 2e crovded uson requasl
GOLDER ASSOCIATES LTO,, 300 - 3811 North Frasar Way, Burnaby, BC, Canada V8J 6J2 Tel: 804.412.6892 Fax: 604 412.6816
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UNCOMPACTED VOID CONTENT
OF FINE AGGREGATE

ASTM C1252
Qctober 14, 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Street
Sumrey, BC, V4N 4G5
ATTENTION: Ms. Dani Miller
PROJECT: Agaregate Testing
Sample: Asphalt Sand
Source: Stockpile, Cox Station Quarry
Date sampled: September 28, 2014 Sampled by: CM
Date tested:  October 7, 2014 Tested by: DC
Dry Relative Density 3
Procedure (Specific Gravity) of Trial v::cg:’“n':ﬁ:e(‘;)
Fine Aggregate (g/cm®)
1 47 1
A 2 47.0
X 2577
{Standarc Graded Sample) 3 46.8
Average 47.0

Reported by: S. Joehn, AScT

Reviewed by: :Zf:?\ @' "q"hg&

L. Hu, M. Sc.E., P.Eng.

MNotea Tne test data given herein perain de the sampla prov ded, sng May notba appleaaia 1o matzral fram othe: sratwesion zanesiper ods.
Tais report constilisas a asting service only. nterziztalion of the dala given here may be provded ugon requast
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Bumaby, BC, Canada V5J 5J2 Tel: 804 412-65899 Fax: 604-412-8815
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==
=

E Golde
Associalt.es

SIEVE ANALYSIS OF FINE
AND COARSE AGGREGATE

ASTM C 136

MAINLAND SAND & GRAVEL
G512 - 194A Streat
Surrey, BC, V4N 4G5

October 10, 2014

Project Number: 14055222000

ATTENTION: Ms. Dani Miller
PROJECT: Aggregate Testing
Sample: Asphalt Sand
Source Stockpile, Cox Station Quarry
CATE SAMPLED: Seatermter 26, 2014 SAMPLED BY: CM
CATE TESTED: Octoter4 2014 TESTED BY: VN
7 SIEVE ANALYSIS T o
S [ individusl % Retsived MATERIAL SPECIFICATION:
b'al."::]“ ‘ % Rataines % Passing (Spln values)
f | | ~iazs -4.78
475 03 100.0 I
236 163 837 ‘ 163
148 208 630 | 204
Q.80 21.2 } %17 21.2
230 23.0 217 20.0
0.15 .9 68 | 149
0.075 55 13 | 55
PAN | 13 3 | 13
Towl | 0G0 { 100.0
1000 e — ]
W00 ﬁ:\_{\ * l
800 , o e
2 not—- E S
- S
g 500 4 <
L s =
c
§ wo . W
& woq— \ } |
200 e -]
we 3 o < O
[ | — -T\%“'
4.70 23 118 080 0.5 0.6 Dovs |
Sisve Size (mm) J
- @ vy
Reperted by: S. John, AScl Reviewed by: grlmgy CcCiw

L Hu M Sc E.PErg

Nalee The st data @ wan nevei portan o the 2ampla peavided and may nat ba appizstiz 12 mneral “om ofier coms'cepths Ths repoil comib s A %51 ng sa7dss enly

eceiilinn of £y Cala ghaan hame may b FOOIC Jpor recLes!

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Frascr Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6494 Fax: 604.412.6816
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BULK DENSITY (UNIT WEIGHT)
P Golder AND VOIDS IN AGGREGATE

Associates il d

~

Client: Mainland Sand & Graveal Project No: 1405522
Shart Title: Bu'k Densily Tesling Phase No.: 1000
Sample IC.: cACO2 Date sampled. May 15, 2014
COV Item #: 1 Samplad by; Clienl
Description: Fine Aggregate { Clean Sand) Date tested: May 20, 2014
Source: Slockpils, Cox Station Quarry Teslac by: VN
Shovelling Loose Procedure Rodding Compaced Procedure
Triad
Bulk Density {xa/m®) Buik Density (xgim®)
#1 1524 1708
12 1544 1719
w3 16831 1718
Average 1533 1715
Note; Testing was conducted on oven dred matenials.

@ o
Raperted by: b. C'emente Reviewad by th\ C C i l‘_’

L. Hu, P. Eng. =

1ne tast dgis glvan neren pertair to the ssmple srovided. Thie resort conetiviee 3 lesling sendos only. Intarpresaton of the data given hers
mdy be zrevided upon regusst,

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6899 Fax: 604-412.891¢
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BULK DENSITY (UNIT WEIGHT)
Golder AND VOIDS IN AGGREGATE

ASTM C 29
= Associates
Client: Mainland Sand & Gravel Proiect Na: 1205522
Short Title: Bulk Dens ty Testing Paase No. 1000
Sample 1D.: C3009 Dale sampled: May 15, 2014
COV llerm #: 3 Sampled by Client
Description: Clear Crushed Coarse Aggregates Date tested: May 20, 2014
Source Slockpile, Cox Slalion Quarny Tested by: VN
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density (ka/m®) Bulk Density (kgim™)
#1 1325 1455
#2 1313 1451
"3 1318 1453
Average 1318 1453
Note: Tesling was conducled en aven died materials.

Reportad by: D. Clemente Reviewed by. ;:"?‘:g‘ = C C i u

L. Hu, P. Eng. L.

The lesl dsia given aeral partalr o ths 2amp s proaded, T7I5 mepot conshtutas a wwsons senace et (atamratation of 108 cata gier hara
rmay be aredded upon eguesl,

GOLDER ASSOCIATES LIMITED, 300 - 3511 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6899 Fax: 604-412-6316
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= BULK DENSITY (UNIT WEIGHT)
Golder AND VOIDS IN AGGREGATE

“A ASTMC 29
Associates
Cliert: Mairland Sanc & Gravel Praject No: 1405522
Short Title: Bulk Dersity Testing Phasea No.: 1060
Samole 1D.: Ca012 Date samplad: Nay 15, 2074
COV llem # 3 Sampled by: Client
Description: Clear Crushed Coarse Aggrecaies Date tesled: May 20. 2014
Scurce: Stockpile, Cox Stalion Guarry Tested by VN
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density {(kaim™) Bulk Density (ka/m®)
#1 1330 1475
#2 1324 1468
#3 1327 1473
Average 1327 1472
Note: Testing was corducied on oven dried materals,

@ &

Raportad by C. Clemerle Reviewed by: z\c ::': 5 CC i u

L. Hu, P. Eng.

11 bast dats ziven remsin petalr to the serple srowded. This raport corstitutes & 1esling Sanvics only. Ftazresatar of the dita given here
iy be crovided upon r@ouesl.

GOLDER ASSOCIATES LIMITED, 200 - 3811 North Frager Way, Burnaby, BC, Canada V5J SJZ Tel: 604-412-G89% Fax; 604-412-6816
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e BULK DENSITY (UNIT WEIGHT)
f Golder AND VOIDS IN AGGREGATE

: ASTM C 29
7 Associates
Client Mainlanc Sand & Gravel ijec:t Na- 1405522
Short Title: Bulk Density Testing Phase No.. 1000
Sample ID 3920 Dale sampled: May 15, 2014
COV ltem #: 3 Samoled by: Client
Descrption: Clear Crushed Coarse Aggregates Date tested: May 20, 2014
Source: Stockpile, Cox Station Quarry Teswed by: YN
Shovelling Logse Procedure Rodding Compaced Procedure
Trial
Bulk Density (kgim®} Bulk Density (keim®)
#1 1351 1492
w2 1331 1453
#3 1340 1491
Average 1341 1492
Note: Teating was conducted on aven dried malerials,
@ @
Reparted hy: D. Clemente Revevied ay. Z‘ — l . i | v

L. Hu, P. Eng. %

Thie lest dist given heeen perksio wo fhe sample pravides. This reaset conshibites a 58000 sendcs oy, nlerpretalion of e daks gven bees
may be pravided Lpen requast

GOLDER ASSOCIATES LIMITED, 300 - 3811 Narth Fraser Way, Burnaby, BC, Canada V5) 5J2 Tel: 804-412.6009 Fax: 604-412-6816
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BULK DENSITY (UNIT WEIGHT)
_ Golder AND VOIDS IN AGGREGATE

3 ASTM C 29
? Associates
Clent: Mainland Sand & Gravel Pro;ect No: 1405522
Short Tille: Bulk Density Testing Phase No.: 1000
Sample ID: Kot Provided Date samplad: May 15. 2074
COV lkem & 3 Sampled by: Client
Deseription: Clear Crushed Coarse Aggregates Date testec: May 20, 2014
Scurce: Stoskpile, Cox Station {Quarry Tested by DC
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density {ka'm”) Bulk Density (kg/m®)
#1 1393 1601
F.7 1403 1585
#3 1411 1604
Average 1402 1600
Note: Testing was canducted on oven dricd malerials,
@ @
Reported by D. Clemente Reviewad by é Y l . i l W

L. Hu. P. Eng.

Thr test data givea heren prstain 1o the sampls pravidad. This menom co1st 0168 3 168100 sendos oaly. Mteisieation of the data given hars
may be 210idsT Lpon reguest.

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 804-412.60899 Fax: $04-412-6816
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= BULK DENSITY (UNIT WEIGHT)
” Golder AND VOIDS IN AGGREGATE

ASTM C 29
.7 Associates
Client- tdainland Sand & Gravel Praiact No: 1405522
Short Tite: Bu'k Density Testing Phase No: 1000
Sample ID. C2009 Date sampled: May 15, 2074
COV ltem 2 & Sampled by: Client
Description: 8.5mm Crusher Dust for Asphaltic Date tested: May 20, 2014
Source: Stackplle, Cox Sation Guarry Tested by: DC
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density (kaim”) Bulk Densi‘y (ka'm®)
#1 1494 1683
22 1487 1709
#3 1483 1609
Average 1438 1687
Note: Testing was conducted on nvan dned matenals.

@ ©

Reported by D. Clemente Reviewed by: _,..Zg___ CC i L

L. Hu, P.Eng.

The test data given heresn pertain 40 the samp e pravidesd. Ths repoet conshtutes 2 teshing sorvice anly Intepratalion of Die cala given e
mMay be provicad Lpon requass,

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5) 5J2 Tel: 604-412-6889 Fax: 604-412-6816
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e BULK DENSITY (UNIT WEIGHT)
F Golder AND VOIDS IN AGGREGATE

7 . ASTM C 29
=? Associates
Client: Mainland Sanc & Gravel Project No: 1405522
Skart Title: Bulk Density Testing Phase No.: 1000
Sample ID.: C30£40 Date sampled: May 15, 2014
COV ltem & 5 Sampled by: Client
Description: 19mm - 37.5mm Clear Crush Date tested: May 20, 2014
Source: Eleckpile, Cox Slation Quarry Testec hy: VN
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density {kg-’m?':u Bulk Density (kg."”"‘)
1 1378 1551
u2 1371 1569
#3 1374 1662
Average 1374 1557
Note: lesting was conducted an oven daoed materials.

Reporied by: 0. Clemenite Reviewed by: Zm C C i L‘:

L Hu, P. Eng. 2

The test data gwsn barsin perain ba the sample pravided. This repaet canstitutes o testing saness arly. Intepratation of the ata gver here
may be pravided upan request

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Bumaby, BC, Canada V5J 5J2 Tel: 604-412-6899 Fax: 604-112-6316
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. BULK DENSITY (UNIT WEIGHT)
3" Golder AND VOIDS IN AGGREGATE

Z

: 0 ASTM C 29
Associates
Clignt: Mainland Sand & Gravel Project No: 1405522
Short Tile: Bulk Density Testing Phase No.: 1000
Sample ID.: C3020 Date sampled: May 15. 2014
COV lHem # 14 Sampied by: Clent
Descnption: 2.36 te 19mrm Clear Crushed Coarse Agg Date tested: May 20, 2014
Source: Stockpile, Cox Staton QGuarry Testad hy: DC
Shavelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density (ka/m®} Bulk Density (kg/m”)
1 1337 1524
72 1337 1536
#3 1339 1530
Average 1337 1530
Note: Testing wss corducied on aven dried materials.

Reported hy: 0. Clemenie Reviewed by 2; > C C i t’

L. Hu, P. Eng.

The lest dals given heain parlzin lo $ra gamale previded. This epor! corsliluies 2 lesting servee anly, Inerostzton of he dets gven nera
may bhe provded unon raouest

GOLDER ASSCCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-112-6589 Fax: 604-412-6816
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- BULK DENSITY (UNIT WEIGHT)
Cidili AND VOIDS IN AGGREGATE

] D ASTM C 29
Associates
Client: Malniind Sand & Greval Praject No: 1405522
Short Title: Bulk Densily Testing Phassa No.: 1000
Sample ID. C3025 Date sampled: May 15, 2014
COW Hem $: 15 Sampled by: Clien:
Description: 2.36 to 25mm Clear Crushed Coarss Agg Date tested: May 20. 2014
Source: Stockgi ke, Cox Station Quarry Tested by: DC
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Densty (kaim™) Bulk Censity (ka'm®)
& 1341 1536
72 1338 1538
#3 1344 1534
Average 1341 1536
Note: Testing was conducted or oven dried matera’s.

Reported ny: D. Clemente Reviewed oy: _EL C C i L‘:

L. Hu, P. Eng. :

The les! data given heren perlain o Iha sample provdac. This repont consliulag a teelng service toiy. Nlerpratalion of the faks gven nen
may br praviian Lana reguest.

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-68%9 Fax: 604-412-G316
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BULK DENSITY (UNIT WEIGHT)
Golder AND VOIDS IN AGGREGATE

ASTM C 29
ates
Clent: Mainland Sanc & Gravel Project No: 1405522
Short Tille: Bulk Density Tasting Prase No.: 1000
Sample 1D C2019 Date sampled: MMay 15, 2014
COV ltem #: 9 Sampled by Client
Descripticn: 28mm Combined Coarse Aggregate Data teated: May 20, 2014
Scurce: Stockpile, Cox Station Quarmy Testad by: DC
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density {kg'm®) Bulk Density (ka/m®)
w 1602 1837
#2 1616 1870
w3 1628 1854
Average 1615 1853
Note: Taeting was conducted on oven dred materials.,

Reported by; L. Clemerte Reviewed by: Zf; = C C i u

L. Hu, P. Eng.

The et daka gver herein perain to te semgle srovided. This report corstitules @ lesling serdes only. Intarpretssion of the 4815 given hees
may ta provided upan renuest.

GOLDER ASSOCIATES LIMITED, 300 - 2811 Narth Fraszar Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6389 Fux: 604-412-6818
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BULK DENSITY (UNIT WEIGHT)
" Golder AND VOIDS IN AGGREGATE

0 ASTM C 29
1ates
Client: Mainland Sand & Gravel Project No: 1405522
Shorl Title: Bulk Density Testing Phase No.. 1000
Samole 10 C2075 Date samolad: May 15, 2014
CCV item #: 13 Sampled by: Client
Descriptian: 75mm Crushed Tailings Date tested: May 20, 2014
Source: Sleckpile. Cox Slation Quarry Testec by; DG
Shovelling Loose Procedure Rodding Compaced Procedure
Tnal
Bulk Dersity (kgim™) Bulk Density (kgim®)
it 1582 1810
#2 1504 1824
83 1588 1832
Average 1588 1822
Note: lesting was canducted on oven dricd maloerials.

Raporled by b. Clemente Reviewed by Zig C C i u

L. Hu, P. Cng.

The test dsts glven nerain perain to the sempls arvdded. This -eson co78110iss 3 103Ning serves ooy, tersretation of lhe dala given hee:
may be revided ugon “agJlesl

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 804-412.6899 Fax: 604-412.8816
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F BULK DENSITY (UNIT WEIGHT)
Golder AND VOIDS IN AGGREGATE

y s ASTM C 29
Associates
Client: Mainland Sarnd & Gravel Preject No: 1405622
Short Title: Bulk Censity Testing Phase No.: 1000
Sample 1D.: cz012 Date samplec: May 15, 2014
COV Hem £ 17 Sampled by: Client
Description: 12.5mm Sand Fill Date lested: Mzay 20, 2014
Source: Stockpile, Cox Station Quarry Tesed by oC
Shovelling Loose Procedure Rodding Compaced Procedure
Trial
Bulk Density ikaim”) Bulk Density {kg!m™)
i 1570 1779
#2 1560 1798
#3 1566 1720
Average 1566 1769
Note: Tosting was conducled on oven dried materials.,

Reported by: D. Clemerle Reviewed by: 2 32 C C i t’

L Hu, P.Eng. 2

Tha test data gwan harsin panain ta e samele poovidad This rapart corstitutes & tesling sarvice only. Inlerprelistizn of the sats gven tema
mey Let provided upan requesl

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V&J 5J2 Tel: 604-412-6899 Fax: 604-412-6316
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= BULK DENSITY (UNIT WEIGHT)
Golder AND VOIDS IN AGGREGATE

” Associates ATMER
Client: Mainland Sard & Gravel Project No: 1405522
Short Title: Bulk Degs:iZy Testng Phase No.: 1000
Sample 1D Mot pravided Dale sampled: NMay 15 2014
COV liem # 17 Sampled by: Client
Description: 12.5mm Sanc Fill DCae tested: May 20, 2014
Source: Steckoile, Cox Elation Cuarry Tested by: DC

Shoveliing Loose Procedure Rodding Compaced Procedure
Trial
Sulk Density (kgim™) Buls Density (ka'm®)
itt 1578 1762
#2 1587 1780
®3 1580 1772
Average 1585 1771
Note: Tesling was conductad on oven dricd malerals.

@ =

Reviewec by: Z..;:, CC i u

L. Hu, P. Eng.

Reporlad by: D. Ciemenie

The tes cata given heein pertain to ths sampls presicad. This repor consytutes a 158100 5e0vice only.  atarpredaton of 1hs dsia qiven here
sy ke provicad uzon reguest,

GOLDER ASSOCIATES LINITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6399 Fux: 604-412-6818
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y=)', Golder

CLAY LUMPS AND FRIABLE
PARTICLES IN AGGREGATES

Associates

ASTM C 142

October 10. 2014

Project Number 1405522-2000

MAINLAND SAND & GRAVEL

9512 - 194A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms Dani Mller

PROJECT: Aggregate Testing

Sample:

9 mm Clear Crush

Source:

Belt, Cox Station Quarry

Date sampled: September 286. 2014

Sampled by: Client

Date tested:  October 3, 2014 Tested by:
Coarse Aggregate Partion (=4.75mm Sieve size)
Siza(iu::;ﬁon Mass of Sample (g) Loss (%) Graod:?i:':'(% ) Clay Lumps (%)
| 95x475 1410.9 oo | 1000 00
| Percentage Clay Lumps {Weighted Average) 0.0
l_-'@ne Aggregate Porticn {=4.75mm Sieve size)}
Size Fraction {mm) Mass of Sample (g) Clay Lumps (%)

l 475x 128

1154

0.1 J

Reported by: S. John, AScT

-

Reviewed by: ﬁd’?’\—

L. Hu, M Sc E, P.Eng

Natvr Tarsastdata given Fereir prdain in tae sample provded and may nat oe spriizabie to matenal rom aiher aracuction 2orasp2rods.
Thig ‘ea0m consliules 5 1estng 36Mvics only. Intaroreiston of the oala giver Aere may be poow ded uaon requesl.

GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Bumaby, BC, Canada V5J 5J2 Tal: 604-412-6890 Fax: 604-412-63816

65



BC Geological Survey Assessment Report Mainland Sand and Gravel ULC

2014

r Golder
Associates

RELATIVE DENSITY (SPECIFIC
GRAVITY) AND ABSORPTION OF

COARSE AGGREGATE
ASTM C 127

October 14, 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms. Dari Mil'er

PROJECT: Agagregate Testing
Sample: 9 mm Clear Crush
Source; Belt, Cox Station Quarry

Date sampled: September 26, 2014

Sampled by; CM

Date tested:  October 4. 2014 Tested by: VN
. Relative Density Relative Density | Apparent Relative : p:
Triad Ne. (Dry Basis) (SSD Basis) Density Absorption (%)
1 2.583 28186 2672 1.30
[ 2 2.583 2619 2880 1.40
l AVERAGE 2.583 2.618 2676 1.35

Reported by: 5. Joan, AScT

e

@

.
KZ:‘:}'L

Reviewed by: Clnsbuite
L. Hu, M. S¢. E., P.Eng. i »
Notice:  The lest zala g ven herein petain t2 e sampia refarenced, end may rol ba asplcab'e 1o matens rom athar zenasidectns  This

reporl coratiutas a toshng aarvice any. Irserpredatiar of the 2als 3 ver Sene may be provided upor eages]
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Bumaby, BC, Canada V&J 5J2 Tel: 6044125895 Fax: 604.412.5816
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STANDARD TEST METHOD FOR
SOUNDNESS OF AGGREGATES BY

USE OF MAGNESIUM SULFATE
ASTM C88-05

October 14, 2014

Project Number: 1405522-2C00

MAINLAND SAND & GRAVEL

9512 - 194A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Aggregate Testing
Sample: 9 mm Clear Crush
Source: Belt, Cox Station Quarry

Date sampled: September 26. 2014

Sampled by: CM

Date tested:  October 6 - 11, 2014 Tested by: DC
Sieve Fraction Original Mass/Fraction . : o
{mm) Grading (%) | Before Test (g) Loss (%) | Weighted Loss (%)
©.5x475 78.3 300.0 10.0 78
< 475 21.7 100.0 11.9 28
|
100.0 TOTAL 10.4

Reported by: S. John, AScT

~d?
Reviewed by; g
L. Hu, M. Sc. E., P.Eng
Netice:

report constitules 3 1@shng 2arvss arly. Intarpresabor af the cata prer here may be pravided uaon eousst

T test gata given barein pectain w he sairale provigec, and may nel be apphcabie 1o matenal frem other keatiansideptas. This

GOLDER ASSOCIATES LTD., 300 - 3811 North Frager Way, Bumaty, BC, Canada, V5J 5J2 Tel: 604-412-6899 Fax: 604-412-6316
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SIEVE ANALYSIS OF FINE

AND COARSE AGGREGATE
ASTM C 136

October 10, 2014

MAINLAND SAND & GRAVEL
Project Number: 1405522-2000

9512 - 194A Streat
Surray, BC, V4N 4G5

ATTENTION: Ms Dani Miller

PROJECT: Adgareqate Testing

Sample: 9 mm Clear Crush
Source Beit, Cox Station Quarry
DATE SAMPLED: Septerber 26, 2014 SAMPLED BY: CM
DATE TESTED: October 3, 2014 TESTED BY: YN
_ SIEVEANALYSIS
: Individuzl % Retainad MATERIAL EPECIFICATION:
Su:\:"?‘;ze % Retaned | % Pessing 1Split values) .

- i +276 | -475

o5 | 00 | 1000 0.0

475 A 1 217 o ]

2.3 mnr | 1.0 566

118 04 ‘ 05 17

063 0.2 ‘ [ 11

030 0.1 a2 07

0.15 0. az c3

0.075 0o 0.1 LR

| PAN I 0. 0 ' _4a7
Tetal | 1000 l 120.0 1004
= ! =) = =]
m  E—
£
1 - — S
3
o —— 1
-
] =
£
{ ’
N 2% 148 o0 .90 05 oc7t
Sleve Size {mm) J
G °
Reported by. S. John, AScT Reviewed by G P cCCcCil

L. Hu M Sc. E.,FP.Eng

Matcn: The t2st duty cive hen pemain 1z ha sample srovded &0¢ 106y 061 be Aankzabiz 1 malenal from ctber zonsaidupis. Th repod SOETIEE 8 1BEING Eerdcq aly

CIeraenaaian af e daly gvan b Iray e provisad Loon reguest.
GOLDER ASSOCIATES LIMITED, 300 - 3511 North Fraser Way, Burnaby, BC, Canada V5 5J2 Tol: 604-412-6899 Fax: 6044125016
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; CLAY LUMPS AND FRIABLE
s’ Golder PARTICLES IN AGGREGATES
Associates ASTM C 142
October 10 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
8512 - 194A Street
Surrey, BC, V4N 4G5
ATTENTICN: Ms. Dani Mil'er
PROJECT: Agaregate Testing
Sample: 9 mm Minus
Source: Stockpile, Cox Station Quarry
Date sampled: September 29, 2014 Sampled by: Client
Date tested:  Ocleber 3, 2014 Tested by: VN
Coarse Portion (=4.75mm Sieve size) -
Size Fraction | ] y— Original — "
{mm) e ple g 8 (%) Gradation (%) ay Lomps (k)
19x95 | 20194 0o 57 00
95x475 1 1244.9 0.1 94.3 0.1
| Percentage Clay Lumps (Weighted Average) 0.1
i - - - -
'Fine Aggregate Portion {<4.75mm Sieve size) -
Size Fraction (mm) Mass of Sample (g) Clay Lumps (%)
4785x125 128.7 0.2

Reported by 8. John, AScT

Reviewed by: ‘:Z:é:r i @* qg]p.

L Hu, M. Sc. E., P.Eng T

S

Mot The les) dale gran hecein aecain @ he samphe srovided, snd may nol be appleeble ' maia from othier prodisct on zonesipenacs
This rapart conssrutas a testing senvios only. (ateraratalion of the data givan bars may Ee provicad upon raguest.
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412.6899 Fax: 604-412-6916
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RELATIVE DENSITY (SPECIFIC
GRAVITY) AND ABSORPTION OF

FINE AGGREGATE
ASTM C 128

October 10, 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Strest
Surrey, BC, V4N 4G5

ATTENTICN: Ms. Dani Miller

PROJECT: Agaregate Testing
Sample: 9 mm Minus
Source: Stockpile, Cox Station Quarry

Date sampled: September 29, 2014 Sampled by: CM

Date tested:  Cctober 2, 2014 Tested by: DC
Relative Density | Relative Density Apparent Absorption
TrialNo. | Mass(g) | . Bagie) (SSD Basis) | Relative Density ) |
1 5006 2.537 2588 2675 204
2 500.2 2.547 2.600 72688 208
AVERAGE 2.542 2.594 2.682 2.05
Reported by: S. Jehn, AScT
o 5 b
Reviewed by: e g S st
L.Hu, M. Sc. E., P.Eng. '
Notice:  Thetasl data ahan hemin gerair ta tha sampla srowded, and may ne: be apal canke i masena fram ocher aiaeust on zorespenods.

This reped cunsliluies 3 lesling gencz oaly. [lensialalicn of the dals glven 1ene may be provided upor raausst

GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 8J2 Tel: 604-412-6830 Fax: 604-412-6815
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SOUNDNESS OF AGGREGATE BY
USE OF MAGNESIUM SULFATE

ASTM C 88
October 15. 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
8512 - 184A Street
Surrey. BC, V4N 4G5
ATTENTION: Ms, Dani Miller
PROJECT:  Aggreqate Testing
Sample: 9 mm Minus
Source: Stockpile, Cox Station Quarry
Date sampled: September 26, 2014 Sampled by: CM
Date tested:  October 6- 11, 2014 Tested by: DC
Sieve Fraction | Original Grading Mass/Fraction Loss (%) Weighted Loss
| {(mm} % Retained Before Test (g) (%)
9.5-4.75 361 3019 1.2 04
4.75-236 19.4 100.0 4.5 0.9
236-1.18 155 100.0 38 0.6 '
1.18 - 0.800 10.0 100.0 33 0.3
0.60C - 0.300 59 10C.0 28 0.2
< 0.300 12.1 -— 00 0.0
100.0 TOTAL 24

Note: (1) Size fractions = D500 mm ars asgamed L nave @ loes of C0 3 g5 per stansscd,
Reported by S. John, AScT

s @ L

Reviewed by: i T
L. Hy, M. Sc. E., P.Eng. CC'E

MNodiea  The tesldsts ghvan hamin partan to 1ha sarpls pravided and may rat ba appacanie 12 mataral fram sther lecationsidapths. Thls
regot conslilules & lesting seovice enly. nlepreleton of the dala g ven hem nay be grovides upan requesl
GOLDER ASSOCIATES LTC., 200 - 3811 North Fraser Way, Bumaby, BC, Canada, V5 5J2 Trl: 6044425098 Fax: 604 412-6815
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RESISTANCE TO DEGRADATION OF
SMALL-SIZE COARSE AGGREGATE
BY ABRASION & IMPACT IN THE

LOS ANGELES MACHINE
ASTM C 131

Octoker 10. 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
G512 - 1944 Strest
Surrey. BC, V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Auogregale Testing

Sample:

9 mm Minus

Source:

Stockpile, Cox Station Quarry

Date sampled: September 29, 2014
Date tested:  October 8, 2014

Sampled by: CM
Tested by: DCIVN

Grading c
Number of Revolutions 500
Loss After 500 Revolutions (%) 254 1'

Reported by: S. John, AScT

-~

"

Reviewed by: LA

L .ﬂﬂT})
L. Hu M. Sc. E.. P.Eng. @' "'"

=olE

Xotics:  The test deis gman harain zerain o ke samplz pravizen, sac may nol bx apalizacle 10 matena! fram othes proguchen
ceneslpenods. This reporl constilutae a lesting samvice orly. Mlemratalicn of 1ha data g rven hare may Be provided upzn eg gesl,

GOLDER ASSOCIATES LTD.. 300 - 3819 North Fraser Way, Burnaby. BC, Canada V5J §J2 Tel: 604-412-60%9 Fax: E04-412.5016
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\3 Golder
” Associates

RESISTANCE OF FINE AGGREGATE
TO DEGRADATION BY ABRASION IN

THE MICRO-DEVAL APPARATUS
ASTM D 7428

October 10. 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 184A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms. Bani Miller

PROJECT: Agaregats Testing

Sample:

9 mm Minus

Source:

Stockpile, Cox Station Quarry

Date sampled: September 29, 2014
Date tested:  October 3, 2014

Sampled by: CM
Tested by: DC/OA

Grading

Fines
4 75 x 0.075 mm Sieve Fraction

Loss at Conclusion of Test (%)

9.5

Note: Sutherlard Sand control aggregse 1ose was 17.9 %, tastad o1 October 2, 2014, Valid range s between 15.2% and 18.43¢.

Recorted by: S. John, ASeT

Raviewed by: ,;'ng?«\_

L. Hu, M. Sc. E., P.Eng. @ ﬁ[&

alviin

L

13 b i

Motice,  The estdela given harénpedaln lo the samsle praviced. and may nat teazpcabie Lo Malecial from olher cradut!on coresipnolds.
This mpar constitules 2 festing secvice anly Irierpredacian of ihe data given here iy be pravided apar requast

GOLDER ASSOCIATES LTD.. 300 - 3311 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 604-412-6890 Fax: 604-412.6818
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: SAND EQUIVALENT VALUE OF
F Golder SOILS AND FINE AGGREGATE

Associates ASTM D 2419

Qclober 14, 2014
Project Number: 1405522-2000

F

MAINLAND SAND & GRAVEL
8512 - 184A Street
Surrey. BC, V4N 4G5

ATTENTICN: Ms. Dani Miller

PROJECT: Agoregate Testing

Sample: 9 mm Minus
Source: Stockpile, Cox Station Quarry
Date sampled: September 28. 2014 Sampled by: CM
Date tested:  Oclover 3, 2014 Tested by: DC
FHAT #'”' | SEDIMENTATION | CLAY HEIGHT | SAND HEIGHT SAND
| PERIOD (min) {inches) (inches) | EQUIVALENT
1 20.00 ‘ 55 4.2 77
2 20.00 55 42 77
3 2000 ' 53 43 g2 |
AVERAGE 79

Reported by: S. John, AScT

Reviewed by: ‘:fﬁ')'\ @' vq-l._?{?;
L. Hu, M. Sc. E., P.Eng - 'Ii
i

Netice,  Tha lesidala gaan neceln ceralr 1 1hs sempie arovidad, and may o bz spolcebla o maknal licm olhe: srodudivn cunesipeinds.
Thiz repar congliutes 3 leslirg serdoe only. [nlerpreldizn of the data given bare may ae zeovded Laea raques:,
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 6044125899 Fax: 604-412-5816

74




BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

UNCOMPACTED VOID CONTENT
OF FINE AGGREGATE

ASTM C1252
October 14, 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Street
Surrey, BC, V4N 4G5
ATTENTION: Ms. Dan: Miller
PROJECT: Aggregste Testing
Sample: 9 mm Minus
Source: Stockpile, Cox Station Quarry
Date sampled: September 29, 2014 Sampled by: CM
Date tested:  October 7. 2014 Tested by: DC
Dry Relative Density |
2 - Uncompacted
Procedure {Specific Gravity) of Trial ; o
Fine Aggregate (gicm’) Void Content (%)
1 474
A 2 475
g 2.542 —
(Standarc Graded Sample) 3 472
1 Average 47.4

Reported by: S John, AScT

Raviewed by: 'fz/i‘r\_ @- .@.;[.PI

L. Hu, M. Sc. E., PEng. bstons

Natons  The test Zatagiven hereir para nin e sampls peovided . 20c may nat oo spolcank 10 masana Irom ONer pradus on 2oresiparnods.
Tnls repon censifudes a tastng sarvice only. Intaroredston of the oala given here a'ay be provided Loon request.
GOLDER ASSOCIATES LTD., 200 - 3811 North Fraser Way, Burnaby, BC, Canada V&) 8J2 Tel: 604-412-5899 Fax: 604-412-6816
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SIEVE ANALYSIS OF FINE
AND COARSE AGGREGATE

ASTM C 136
MAINLAND SAND & GRAVEL Cctobe- 10, 2014
9512 - 194A Street Project Number: 1405522-2000
Surrey, BC, VAN 4G5
ATTENTION: Ms. Dant Miller
PROJECT: Aggrecate Testing
Sample: 9 mm Minus
Source Stockpile, Cox Station Quarry
DATE SAMFLED: September 28 2074 SAMPLED BY: O
DATE TESTED: Octoter 1 2014 TESTED BY: VN
e SIEVE ANALYSIS )
Irdividual % Retained ,
sm(-::r iaa % Rotained | % Paseing Solk akios) MATERIAL SPECIFICATION:
; | +478 | 475
125 a0 | 1300 0.0
85 20 | 98 57
475 as.1 63.9 3 | /]
238 19.4 495 303
1.18 15.5 21 | 242
0.60 10.0 91 156
0.30 53 123 14.7
0.15 45 7.7 7.1
0.075 24 40 ¢5
PAN 48 | 0 ) 75 |
Total wed | 100.0 100.0
ono —
w0 < - - -+
8.0 |
g mo I i
a €GO —— —— —— " - -
S we | - —
&  awu = —
O
o 2.8 —t S
20,0 ]
100 — _— RS e |
o I 71— = s S
125 £ 475 233 1.18 c.co 0.32 coe C.omn

Sieve Size |mm)

- {‘; Y]
Reportec by: S. John, AScT Reviewed by ﬁd""gr'\ CCil
L. Hu M Sc. E., P.Eng.

Neafica Tre leet g8 gver Fareln aaran to the sampke orovided s ey el be appicslds o maladal fram oar 2anasepia. This mpard ceasihies a kating sanca only.
Jrberpret oo cf the dass o v Ferg ey b ame oo Looo regucst.
GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Burnaby, BC, Canada VEJ 52 Ted: 604.412-6899 Fox: 60£.412 6816
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CLAY LUMPS AND FRIABLE
PARTICLES IN AGGREGATES
ASTM C 142
October 10, 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
9512 - 194A Strest
Surrey, BC, V4N 4G5
ATTENTICN: Ms. Dani Miller
PROJECT:  Acgregate Testing
Sample: 12 x 20 mm Clear Blend
Source: Stockpile, Cox Station Quarry
Date sampled: September 29, 2014 Sampled by: Client
Date tested:  Cctober 3. 2014 Tested by: VN
Size Fraction Original .
(mm) Mass of Sample (g) Loss (%) Gradation (%) Clay Lumps (%)
19x9.5 ‘ 24701 0.0 51.7 00
95x475 1117.0 00 ] 480 00
Percentage Clay Lumps (Weighted Average) 0.0

Reported by: S. Jehn, AScT

2
Reaviswead by: ;;C/j-:‘?*'p @- .gﬂp;

L. Hu, M. Sc. E., P.Eng.

-
Viwnie

.

dre raa -

Netice: T hetestdats paen hsren prtain lo the 2amale praviaed &d may ral 2e aapanshie 0 matecal ror olner Rroduss on zones! pevicds
This reparl constautes 3 lesling sevvice only. Interpretalon of he dala givan lare may ba provided upon requast
GOLDER ASSOCIATES LTD,, 300 - 3811 North Fraser Way, Bumaby, BC, Canada V5J 5J2 Tel: 604-412-6898 Fax: 604-412-8818
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RELATIVE DENSITY (SPECIFIC
GRAVITY) AND ABSORPTION OF

COARSE AGGREGATE
ASTM C 127

October 14, 2014
Project Number: 1405822-2000

MAINLAND SAND & GRAVEL
9512 - 184A Street
Sumey, BC, V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Aaqgregate Testing
Sample: 12 mm x 20 mm Clear Blend
Source: Stockpile, Cox Station Quarry

Date sampled: September 25, 2014

Sampled by: CM

Date tested:  Oclober 4, 2014 Tested by: VN
A Relative Density Relative Density | Apparent Relative %
TralNo: (Dry Basis) (SSD Basis) Density ABSORIoN {:4)
1 2604 2832 2.678 1.05 |
2 2.595 2.825 2.675 114
AVERAGE 2.600 2.628 2,676 1.10

Regorted by: S. John, AScT

2

"1""9'L

@ =

Reviewed by:
L. Hu, M. Sc. E.. P.Eng.
»
dohom s T st data given bersin petain (o the sample referenced, and may nol be apphcatie lo material from olber zenestdesibs This

Bpor constautas & 152003 sarvics ooty Infinprelatiar af the data gwer here may be pravided upar mguss:
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Bumaby, BC, Canada V&) SJZ Tel: 604-412-6899 Fax: 604-412-6818
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STANDARD TEST METHOD FOR
SOUNDNESS OF AGGREGATES BY
USE OF MAGNESIUM SULFATE

ASTM C88-05
October 14, 2014
Project Number: 1405522-2000
MAINLAND SAND & GRAVEL
89512 - 194A Street
Surrey, BC. V4N 4GS
ATTENTION: Ms. Dani Miller
PROJECT: Agcregate Testing
Sample: 12 mm x 20 mm Clear Blend
Source: Stockpile, Cox Station Quarry
Date sampled: September 28. 2014 Sampled by: CM
Date tested:  October 6 - 11, 2014 Tested by: DC
Sieve Fraction Original Mass/Fraction
(mm) Grading (%) | Before Test (g) Loas [s) Sl Meightad.L.oss (de)
19x125
125%x8.5 51.0 1005.¢ 57 29
95x%x475 44.0 3001 54 26
f 100.0 TOTAL 55

Reported by: S. John, AScT

Reviewed by:

~ o

z
Zlnag

L. Hu, M Sc. E. P.Eng.

Matioe:  The test data goven heren padan Lo ke sampoe arodded, anz may o, te spplicable o material froen other leaationsaepths, Ths
repon congttutes 5 15210 serace oaly Inleprdatian of ha data geen here may Be pooagas Upon reodest

GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Bumaby, BC, Canada, V'SJ 5J2 Tel: 604-412-6809 Fax: 604 4126816
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¥ Golde
& Associalt'es

RESISTANCE TO DEGRADATION OF
SMALL-SIZE COARSE AGGREGATE
BY ABRASION & IMPACT IN THE

LOS ANGELES MACHINE
ASTM C 131

October 10, 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 194A Sireet
Surrey, BC. V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Adggregate Testing

Sample:

12 mm x 20 mm Clear Blend

Source:

Stockpile, Cox Station Quarry

Date sampled: September 29, 2014
Date tested:  Octlober 8 2014

Sampled by: CM
Tested by: DC/VN

Loss After 500 Revolutions (%)

Grading B
Number of Revolutions 500
29.0

Reported by: S. John, AScT

iep ol
Reviewed by: p‘z--f"‘ﬂf'\

¥ = q {
L Hu, M. Sc. E.. P.Eng. @« “gl:bi

Natice: The test data given bersin peran o ke samale arouices, snd may 1ol be asplceblk: ta materal fram othar arocuction
2enespenods Thls report consliutas & testing sacvicz only. Inlerprelalizn of the zala givan hew may te provided vso request,

GOLDER ASSOCIATES LTD.. 300 - 3811 Northi Fraser Way, Burnahy, BC, Canada V5J 5J2 Tel: 804-412.689¢ Fax: 604-412-6816
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RESISTANCE OF COARSE AGGREGATE

Y Golder

. Associates

TO DEGRADATION BY ABRASION IN

THE MICRO-DEVAL APPARATUS
ASTM D 6928

Octoter 10. 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 184A Streat
Surrey. BC, V4N 4G5

ATTENTION Ms, Dari Miller

PROJECT: Aggregate Testing

Sample:

12 mm x 20 mm Clear Blend

Source:

Stockpile, Cox Station Quarry

Date sampled: September 2§, 2014
Date tested:  October 7, 2014

Sampled by: CM
Tested by: DC/AVN

Grading

Section 8.2
16 x 16 mm. 16 x12.5 mm and 12.5 x 9.5 mm Sieve Fraclions

. Loss at Conclusion of Test (%)
|

11.4

Raparted by: S. John, AScT

< _"0

Reviewed by: Y et i O

@

L. Hu, M. Sc. E,, P.Eng.

Mobice.  Tnetasl ¢ata glven Marain parsir 1o ths sample provided. anc may nof ax apabicaabe fo matenial froom alber proeducion zonesfsedecs
This reaor censlilules o teslivg servics orly, IPterarestion of the cala given 1ens may ba provided upar request

GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC, Canada V5J 5J2 Tel: 6044126889 Fax: 604-412.6816

1

Va idation st Deain Brothers zortral sgqresate loss was 14 4 %5, tested on Qotabes 3, 2014, Valid ange is belweers 19.43% a1d 14.3%
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= SIEVE ANALYSIS OF FINE
Golder AND COARSE AGGREGATE

¥ Associates AT

[MAINE AND SAND & GRAVEL October 10, 2014
9512 - 1844 Street Project Number. 1405522-2000

Surrey, BC, V4N 4GS

ATTENTION: Ms. Dani Miller

PROJECT: Agaregate Testing

Sample: 12 mm x 20 mm Clear Blend
Source Staockpile, Cox Station Quarry
DATE SAMPLED:  Seplember 20, 2014 SAMPLED BY: CM
DATE TESTED: Ocicber 3, 2014 TESTED BY: VN
SICVE ANALYSIS
ize | Ingraduel $% Ketained WATERIAL SPECIFICATION:
s'i’:‘::)"‘ % Retalned % Fassing (Spit values,
3 " +435 | -ars |
I na 1000 | o080 |
125 1723 827 174
95 354 | 493 338
4.75 4E6 o7 48.0
PAN | 0T J 0: | “00.3
Total 100.0 100.3 100.0
= 1
LG B — SR
R M~ S —
——
ROD s
@ 700
£ s
[N [k
a \
€00 4—— T —— - — -
g o I\\
& ano —— ,
200 {—— —
{1 R
Y} E— ) |
18 125 es a7

Sieve Size (mm}

@ @

Reported by. S John, AScT Reviewed by’ g CcCCik
L Hu, M S E, PEng,

Noloa: The teet oaly o van hewin a=lan 1o the sample waided 50 may rot ke apaksbic o matcdal Yam ofer 2aneaidopine. This epon consilue 3 welrg sev o cnly.
Imerpeatainn of 192 catz gver here rrey be prowmded Loon ecyes!

GOLDER ASSOCIATES LIMITED, 300 - 3811 North Fraser Way, Bumaby, BC, Canada VE&J 8J2 Tel: 604-412-8898 Fax: 604-412-6816
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¥ Golder
Associates

RESISTANCE OF COARSE AGGREGATE
TO DEGRADATION BY ABRASION IN

THE MICRO-DEVAL APPARATUS
ASTM D 6928

October 10, 2014
Project Number: 1405522-2000

MAINLAND SAND & GRAVEL
9512 - 184A Street
Surrey, BC, V4N 4G5

ATTENTION: Ms. Dani Miller

PROJECT: Aggregate Testing

Sample:

19 mm Minus Road Base

Source:

Belt, Cox Station Quarry

Date sampled: September 2E, 2014
Date tested:  Oclober 7, 2014

Sampled by: CM
Tested by: DC/A/N

Grading

Loss at Conclusion of Test (%)

Section 8.2
1€ x 16 mm, ‘6 x 12.5 mm and 12.5 x 8.5 mm Sieve Fractions

1.4

Walizatien lest. Dran Brothers cordro! aggragsie 083 was 14 .4 %, tastos on Ocorcher 3. 2072 Vsiid rangs is batvesn 17.4% snd 14 2%

Repcried by: S. John, AScT

w2

Reviewad by: PG

q8 L

rruses

L. Hu M Sc E. P.Eng.

Motics,  Taetestdata given harer parantotac samels provided and may notbe aspicsb e o matenial from othes araguction zorespanods.
This eaor conslilules = wstng service anly Intersretation of e data given hera may be provided vson requeast.

GOLDER ASSOCIATES LTD., 300 - 3811 Nonth Fraser Way, Burnaby, BC, Canada V5J) 5J2 Tel: 604-412-6899 Fax: 6(M-412-6816

&3



BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

SUMMARY REPORT
AGGREGATE QUALITY TESTING PROGRAM (2014)
Cox Station Quarry. BC

Prepared for:

Mr. David Rubuliak, BBA

Mainland Sand & Gravel:

SUPPLIERS OF QUALITY CRUSHED STONE PROCUCTS

G312 - [91A Streer
Surrey, B.C.
V4N 4063

Prepared by:
COIL/CSA Certified & OQM Cextified Compuny

Yalley Testing Services Lid.
#1% 0 AZIs MeCallum Road
Abborsford. B.C. VIS TWR

veww. valleylesting.ca

Project No. V6595A
February (17, 201+
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Q Materials Testing & Engineering Services

CALCSA and OOM Certified Company

VALLEY Innovative Quality Solutions

February 07, 2014
Aggregate Quality Testing
Projecl No, VE53954

TABLE OF CONTENTS

I. INTRODUCTION

II. AGGREGATE TEST STANDARDS & RESULTS

I . Relative Denxity of Coarse & Tine Aggregule (ASTM C127, CI28;
2 Flal and Elongated Particles in Cosrse Aggregaie (ASTM DA791)
3 Micro-Deval Tost tASTM D928 & ASTM D7428)

4 Soundness of aggrepate by Magnesium Sulfate (ANTM C88)
S.LA Abrasion {ASTM €535 & ASTM CI131)

6.Clay Lumps and Triable Particles in Aggregate (ASTM (122}
T.Lasw Density pranulor materizl in agpregalie (ASTM C142)

K. ncompacied Void Conlent (ASTM C1252)

9, Sand Equivalent (ASTM D219

10, Durability Index (ASTM D374

11. Freeze & Thaw (CSA A23.2.22A0

12 Plastic Limit {ASTM D 4318?

13. Petzographic Testiag of Apgregaie (CSA A23.2-15A)

ITI. CLOSURE AND COMMENTS

Appendices

Appendix A1 Pholographs
Appendix A2 Test Reparls
Appendix A3 Valley Testng Service Lid. Profile

LV TS B A ]

0y

85




BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

@ Materials Testing & Engineering Services February 07, 2014

COL/CSA and OOM Certified Company Aggregate Quality Testing

VALLEY Innovative Quaslity Solutions Projecl No, VB5352
L INTRODUCTION

On January 20, 20173 and Jeouary 28 Valley Testing Services Ltd. received three (3) aparegzte semples of
75 mm minus, d0mm Clear Crush and 25 mnc minus crushed aggregates from Cox Station Quarry,
Iocated in Abkotstord, BC {see phowe below). All samples were exuracted from stockpiles of the Quarry
by the Client.

These samples wemne lested o determine the suitability of appregales [or use s concelefasphalt
aparegates, in aceordance with C8A and BC Ministry of Transpntation (Mo reguirements. This report
summarizes the testiag results.
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II. TESTING RESULTS
1.0 Relative Density and Absorption of Coarse and Fine Aggregate (ASTR (127, C128)

This west methad covers determination of the average density of a quantity of coarse & fine apgregate
particles. the relative density and the absorption of the aggrepares.

Tesl resulis are includad in the attached appendices. The average west resulls are swnmazized below.

Aggregate Type Bulk Relative Density (SSD} Absorption
(kefm*) %)
7S mm minus (eoarse pottion) 2640 0.84
75 mm minus (fine portioa) 2365 1.97
40 mm Clear Crush 2704 .53

2.0 Flat and Elongated Particles in Coarse Aggregate (ASTM D4791)

This Test Methad outlines the procedures ror detervination of rlat and eloagated particles in coarse
aggregate.

75 mm Crushed Aggregate (1:3 Ratio)

Test Scope , % by mass
Pereentage of Flat & Flongated Particles 46.92
MMCID Specifications far Upper & Lower Cousse 10.0)

The results indicate that the matenal is sbove upper limit of MMCD specificadon requirements for Upper
& Lovier Courses.

3.0 Micro-Deval Test (ASTM D928 & ASTM D7428))

This wst methed covers a procedure for testing resistance of aggregates to abrasion using Micro-Deval
apparsarus. [¢ fuzaishes information which is helpful in judging the suitability of course and fine aggregarte
subject to weathering znd abrasive action when adequate informauen is not available. The test results are
showa in the appendices and are summarized below..

Coarse Aggregate (Compasite sample 19 mm - 9.5 mm) (ASTM D6928)

Sample: Course Aggregale
Totel Sample Weight, (1) 1500100
Finished weight, (g) 1437.9
Degradation (%) 4.1
CSA A252-23A Table 12 and Mol 17 max
MoT Scction 302 Toble SD2B 18 max
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The materials mect CSA zad MoT Specifications for Coarse aggregalc,

75 mm Crushed Aggregate (Fine Portion) (ASTN D7428}

Sample: Tine Agprogale
Total Sample Weight, ig) SO0
Finished weight. (g) BEVNE
I')o;gradatinn (%) 0.6
CSA A23.2-23A Table 12 20 max

The materials meets CSA reguirement for fine agpregates.

4.0 Soundness of Aggregate by using ol Magnesium Sulfate (ASTM C88)

Thix lest methed determines the aggropoles resislance ke disintegrution using a standard solution of
Magnesiume Sullzte. It provides helpful information ia judging the soundness of aggregate subjected w

veathering seton, The test results are showan in the appendices and dre sumreanzed below,

75 mm Crushed Aggregate (Coarse Portion}

Sample: Weight % lLoss
75 mm Crushed Apgregate (Coarse PPortion} 95
MearT Specified Muximum Tasss (G0} Section 211 Table 21112 12.0
CSA A232-9A (Table 12) for Concrete exposed 120 180
to freezing and thawing-other exposure conditions

The material meels OSA znd MoT Specilications Tor Congrel sggregeies.

75 mm Crushed Aggregate (Fine Portion)

| Sample: | Weizht % Loss |
75 mm Crushed Aggregate (Fine Portion) | 5T
CSA AZ3.2-9A (Table 12) 2ad Mol Table (21115) ror Fine Agaregates 16,0 nax

The material meets CSA 2ad Mo'l' Specitications for Cancrete agaregates.

5.0 Resistance (o Degradation of Small Size Coarse Apgrepate by Abrasion and Impaet in the Los
Angeles Machine (ASTM C535 & ASTM CI131)

This test methad measures the resistance to degradation of aggregates {(smaller than 40 mnt or 37.5 mm!
uxing Lox Angeles shrasion machine, Teis the degradeiion ol mineral aguregates of standord grading
mesulling Ine a conchination of acticns, including abraxion, impact, and prinding in a rotaling steel drum
containing a specilied number of steel spheres. The test mesulsy are shown in the appendices and are
sumraTized helow,
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75 mm Crushed Aggregate (ASTM C535)

Product Grading | Original Muss After Loss Percent
Mass (g) Test (g) (g} Loss (%}
Coase Appregate 2 100241 | H29¢.4 1727.7 17.2
CSA for Concrete Paving £ Other Concrete (msx loss) 35/30
M1 for Pordand Cemeat Concrete (max lass) s
MMCD for Upper Course {max loss) 25
The material meels OSA and MoT Specilications Tor Conurels aggregates,
75 mm Crushed Aggregate (Small Size) (ASTM C131)
Product Grading | Original ‘ Mass After Loss I’ereent
Mass (g) Test () () Laoss (50 )
Coase Aggregate | B | 50103 37519 1258.6 25.1
CSA lor Conerele Paving / (hher Concrate (max Toss) 3550
MaoT for Portland Cement Conerete fmax loss) 35
MMCD lor Upper Counse [ean loss) 25

The mererial meets CSA sad Mol Specifications for Concrete aggregates.

6.0 Clay Lumps and Friable Particles in Aggregate (ASTM C 142}

T'his test method sets out the procedure for determination of Clzey Lumps and Friable Particles in

agaregale:

25 mm Crushed Aggregate (Coarse Portion)

Test Scope “% by mass |
Clay Lumps snd Friable Particles 0.04 ‘
CSA for Coacrete A23_1-(8 'Table 12 Coarse Aggrezate 0.25/0.5
The meterial meels MoT and CSA requiremnents for conerele aggrageles.
25 mm Crushed Aggregate (Fine Portion)
Test Seope % by mass
Clay Lumps and Friable Particles 0.4
CSA tor Concrete A23.1-08 Tahle 12 Coarse Aparegate 1.0

The mearerial meets Mol and CSA requirement for concrete sggregatcs.
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7.0 Low Density granular material in aggregate (ASTM C123)
This test method sets out the procedure for determination of the appropsizate percentage of low-density
granular pieces in aggregate by mesns of sink-floar separation in a heavy liquid of suitable reladve

density.

25 mm Crushed Aggregate

‘Test Scope % by muss
Percentage of Low-Density Particles 0.0
(CSA for Coacrete A23.1-09 'Table 12 Coarse Agarezate 05110

The moterial meels OSA zad MoT reguiremuent for conernele aggregale.

235 mm Crushed Aggregate (Fine Portion)

Test Seope % by mass
Percentage of Low-Density Particles 0.1
CSA tor Coacrete A23.1-(8 Table 12 Coarse Apgregate (.5

The mawerial mects CSA aad MoT requircment for conerete aggregate.
8.0 Un-compacted Yoid Content of Fine Aggregate (ASTR (1252)

This test method covers the determination or the loose compacied void content of” a sample of fine
aggregate.

Mass of Mass of Fine Ageregate | Bulk Specific Gravity | Un-compacted Void
Muasure Conlenl
g tkefm*) (%)
(g)
186.5 137.6 2516 45.3

MoT specifications for regular mixes and for Super Pave Mixes > 45%
The matenial meels MoT requirement Tor regular mixes und Super-Peve mines.
9.0 Sand Equivalent (ASTM D2419)
This test method indicates the presenee or absencee of plastic fincs 1 aggregate mixes, A small amount of
non-plasde fines generally has ne deimental effect znd may be even desimable for sggregaies © be used

lor paving, The lest resulls are shown in the appendices and are summanized helow:

Test. Scope | Ch
Sand Equivalent 433
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Note. Sand Equivalent test is normeally completed on a8 mixture of fine sggregares for the purpose of
mixcure design. Typical minimum values rasge 20w £5%.

10,0 Darability Index (ASTN D43744)

This test method covers the determination of durability index of an ageregate. ‘T'he calculated durabilivy
iadex is a value indiczting the relative resistzace of an agperepate to production of derrimental cycle clay-
Tike lines when subjected i the prescribed mechanical methods of degradation. The test results are
shown in the appendices aad are sunimarized below:

Trial 1 Trail 2
Procedure A (voarse) | Procedure B (fine) | -
Durability Index De 81.3 Durability Index I N5

Typical MOT requirement for Durability Index is min, £0%.
11.0 Freeze & Thaw (CSA A23.2-24A)
This test method covers testing of coarse ageregate o determine their resistance to disintegration by

repeated freezing and thawing in sodium chloride selution. The wst results are shown i the appendices
and are summarized below:

Test Seape % hy mass
Frecze & Thaw 4.2
CSA lor Convrele A23.1-09 Tehle 12 Coarse Aggregate a.0

The marerial meets Mo'l’ and CSA requirement for concrete agaregzres.

12.0 Plastic Index (ASTM D-4318)

This test method covers determination of narural meisture content in soils and the Atwerberg Limits
(Liguid Limil) and the moisture mangs in which the xoil remaing in plastic siate while passing from the
semi-solid e the liguid state. The naterial was found nen plastic.

13.0 Petrographic Testing (CSA A23.2-154)
75 mm Crushed Aggregate-Coarse Portion:

The exareinztion was perlommed on coarse pomtion of (he sggregate sample. The mateniz] has baen
asxigmed o grade of “Gaeod™ with 1 PN number of 117, The sumple matenial waox generally found o be
hard, strong, and mildly tough. The porosity of the rock types was generally low. The majority of the
sample wes compoesed of granite (o grancdiorite, in wtal spproximately 95%), and lesser volvanic
igneous rovks (hasall and andesite), Fractore count wes 100% and some (lal or elengated particles v
observed. The material was washed to aid in idemificadon and was generally free from coatings and
OIZE0IC MALLCL.
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75 mm Crushed Aggregate -Fine Postion:

This peornom sample s eanged onsicvcs e o 8ans The warceial has hoon assigned a grade of *Good ™
The portion ©F materal vsed for chis examinaton is gray o pinkish gray ic color. The aggregane ranges from
hatd, medinm wuph nopeneral. The predominant rock types prodominantly consist of granite family
socks. and velcanic igneous rocks (Andesite with nunor amount of Basaltic and Dacite rocks). Mineral
araias comyrised ~46.5% of the evaluated sample zaod pramarily consisted of quartz, feldspar ¢including
alkali-feldspary. hornblende, magnetite and calcite, biotite. Rock particles persisted to a size of ¢30um.
Theze 2xe about (.8% weathered particles. The material was washed 16 2id in ideatification.

HL CONMMENTS AND CLOSURE
The apgrepate test results indicate thar the samples of 75 mm. 20 mm and 25 mm minus Coarse
Aggregates generally vamplizs with BC MaoT and CSA requirements [or coneriste and asphall production
excep! lor Flas & Elongaled particles.

We trust this report meets ¥our requizement. [f there are aay questions or concerns, please do net hesitare
Lo vonlact the undersigaed gl your convenienes:.

Yours tuly,
VALLEY TESTING SERVICES LTD.

Per;

o

- e

. 5 £ e
o (A

7 ik,

Jaime Rivero. Sr. Tech. Lri I.ipﬁhitz. ASeT
Laboratory Supervisor Sr. Paving Consultzat
Reviewed hy

Henrv H. Xu, I’ Enz.
Civil’Materizls Engiacer
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Photos of Aggregate Samples for Visual Reference

m
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Unmanned Arial Vehicle (UAV) Surveys 2014.

e Conducted by PS Surveys http://pssurveys.ca ; Peter Smith 778-389-0724
e Using SenseFly Ebee UAV for precise professional aerial mapping.
o  Collect aerial photography 3cm- 5¢cm precision.
o With its 16 MP camera capable of 1.5 cm/pixel.
e These images are transformed into orthomosaics (maps) and 3D elevation models with relative
accuracy of downto 3cm/5cm.
Objective: Work planning including north and southmost rim extensions.

Examples: See screen shots below. Later examples include property lines overlain on model.
Instrumentation: SenseFly Ebee UAV and postflight terra 3D EB, coupled with ground controls.

Results: Three successful 3D models were created, and utilized day-to-day by the Mine Manager and
Shift Bosses to direct work including exploration and expansion along the northern and southern flanks.
Notable work included re-routing of haul road to parallel south property Line (shown in October screen
shot) utilizing grade and run information from UAV only, no ground survey required. This allowed more
working access to the targeted north face where reclamation of usable scree and removal of natural cliff
face is occurring.

Notes: Average file size 8GB per survey, four surveys annually. Too large for CDROM, Dopbox (or similar)
services. October 27, 2014 request to Mineral.Titles@gov.bc.ca for alternate file transfer protocol
unresolved at the time of this report. Subsequently, screen shots have been added below.

98



http://pssurveys.ca/
mailto:Mineral.Titles@gov.bc.ca

BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

Mar 31, 2014

S0 Caree Toar oo 3640403 [ ot 35 Tagb d 12 han bl T s s e TR - N )

Fle 2oahws Ouplay Control Makers  Upgrade Help

cigd B [ 7 2L EBEY 000

O % 0

% & Soeod Ovelars

= Moddy
&8 Poet Cosd
NWVE caw et 25 ghie 1-12 o 7
R Surface Modch

Targeted Fore B 7 UTM 200e 1004 (memse) con ot 25 thghte 1-1)_dem

O

S o Tonar b 364,03 e ot 36 Dbt 2 2 T s s il R - _ W e

Fle 2ahes Duplay Cortol Makess  Upgrade Help

@ Be @RV AL EEY WO

O S0

= & Goeoy Ovelars
= Moddy
&8 Poet Cosd
NWVE caw et 25 ghie 1-12 o 7
R Surface Modch
[ wectoes
B3 Markery
& Soues
RPN

Targeted Fore WOS T 7 UTM 2ore 1004 (memse)

99




BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

June 5, 2014

B Quck Tuwrain bk 364, 4403 [ucn farw § s b — T— - ' P nt X

€l Anshs Mienl Cank Mark, oo gy

MY S

B feves
5 Rockmarks

& Movws

Twrgeted Fore WOS B 7 UTM 2ore 100 (memse. E017755 NAMINSSL 25505 m cos pare 5 ok dum
Y 3

B0 Qe Towrais Al 364, 4803 focn raras § ol shom A ——and B — &

il Anehs Micnl Coank Mark, Hnee (RPN

LU

B Maeey
& Soues
B fevee
5 Rockmarks

& Movws

Twrgeted Fore WOS B 7 UTM 2ore 1006 (memse. LS00 AR, NI B0, 21988 m ok pare 5 o8 dum

100




BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

Oct 1, 2014

Fle 2oayes Duplay Cortol  Markess A\.WJOe Hep

,,(‘) i l'_] v r_e—i ;i:“ v

LR YE )
= & Goeoy Ovelars
=T Moddy
% Foet Couds
0V cax wap oct]_dew Son
K Surface Modehs
& wectons
Vi coxm
B by
B Aotes
B0 Tectres
& Bookrests
W e

B Quek Twnae Anabe 2t 203 R - — - - sl -

wES D00

WOS T 7 UTM 2ore 1004 (memse) 5012978 NYHLsal 2 704 m cox map actl_dem Sem

g ol

Twrgeted Fore

0 o T i v, 403 S e - . .

Fle 2oahws Ouplay Cortrol Makers  Upgrade Help

sd BES [ ¢ 2h BEY @

LR YE )
= & Soe0y Ovelars
=T Moddy
&% Poet Cosde
0V cax wap oct]_dew Son
K Surface Modehs
& wectons
Vi coxm
B by
B Aoutes
B0 Tectres
& Bookrests
W e

ERlsE x50

Twrgeted Fore WOS B4 7 UTM 20re 1006 (memse) co8 map 0ctl_ dom Som

e IS

101




BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

APPENDIX D

102



got

BLAST LOG: COX Biast a4 &gl

Wing:
NSEVS sze2ct

P PEMIt B 2L 60
Manage~:

&i= i
DL ERT S

s Homs zadad 1

e gE AT X5

2D %5

A Dater o o vhvgr Yeather: 2% Tefiing:
oyl &2{‘1‘ 2“2 [ N LEE . \Zrecip Temp) 3‘-&\;;
Hole Status: Coilars:___trorer | Explosive USg:f: J&toraiors:

# Boosters:
NZ

I a\
——

Geroratian Meirco

! deipefals
icirzle):

| Zxp. Supplier: voszion. ) - Stemminglised: | oo uconya Delays: i
Sipaives JALLTLA j Aok tedetil 2 aifiagd }axes i o
Blastar: Skt Szoswh ! ¢ cimers o2 rea Fz*e:tY n cioms: ; t'-!x—._
Cert #: 2402 —— ) o i
S —— ? G
4 ¥ i 3 A = - A e Bl A ~ el
Tonnes of rock: issx v = Face te Racki\l____ ¥ side 10 sids (! X Depthofhole (M) X26([tonnesperhlic _ Tonres
. - ; -~
5 S e <
3 RS s -
TR F o N / ,,
fa e T {
Longitude:ds ¥7 ¢ s e ~ i o S
Zlast Map v W = 3
e - ~ 3T 1 t
£ ™ (’\ \‘ O" Gy X ! t
L L R —— \ g
& 4 e i \ ..
; F Cross Sac wrf""‘:\. g v
! P Fauts 3 A S & h‘*--——.. <
| : $ 4 ~r
Elast Math: e i na ] I i N 2
” 18 v = | - 5 M ) ¢
#holes=_: o ) A i ! fer N, ST i
. o o~ WeSE e i > . e 1=
Delay between rowis= . ; \}.*_\.

Delzy hetwesar holes=21"
Sum of delays first to lag: hole

_Closast Structure:

3 R
PR AR o ¢}

Seismo Lecation:

Seismo to blast (Metersi:

Recarded psimms
|

CondB 8-#/‘.

2 Ol ey,
%, S ‘e\«l__‘
—-;;3 " f/\“.,: ,b___.y’/’
—

OTHER: @™ @dme STivev'a S

M

Post Blast COMMENTS — [Crvail ves, €7 o fiyes tescrioa Niisfire  Premature Detorztion SlyRosk  On Site Damaze

i s 8T g Thavete

s G s AR,
LD WA e T 5eZ 0 oan

e
TR

cusershinileridasktop\msg piost Lo cux el jun 27 200400

= SiENATURS
T

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




vot

DRILLING LOG- COX Driler: " Stert Drilling DaterS221aF €130 o, void ar water |
) | FnishprillicgOste: - Blastiog#AC(H<0%.Q%-% . | y &IV oorw
Ideal  Actual | Notes: {Faults, sezms ete.) f. =ithisdepth)
Spacing  [v3' ST @ 3cp, Cespvel
Burden e o
RN s LAy Yoo A - Angled scle
Depth 5 bl o e t Degres +Diraction
Subart 5 suiitril  Sopined heie
Natesial - $G : - i L o
! DRAW LINE AT FACE
Free Face {YEE"r a NO ' SARRK FSORTH C N Areya)
‘evation i ; Metcs I

P

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY

}IO.\;‘:&{ G~ T

B S ——————————




Sot

| BLAST LOG: <CX Blast #5008 3% Date: - Time: weather: o sec { \.mi.ng\ i wind:

% - o D s Lo, A t’ Nt L 0 __(#r2dpdtemp) & | AR ] THEZW spaad) >
Permit # o = &7 f & Sia ki e | ) s 2 P
; AR e : Role Status: A Callars:___word .tr.cﬂ'.e Usad: # Boosters: | Datcnators: Satenation Method
; Manager: L. Szl e adsg i c:,/' IR w44 1® Ka | "3 ‘, ar isrele):

Exp. Suppler: wausts ! ] Stermming Used: ; ; Delays: s ! e
i . Inlog Shanc . : . — B T R
S B ach e DA i H¥oles Shanconac_{ Cuttiag s Ty e,
=l acdiarn. e v e | LS 22 .“;'.'_l'ril_;z hy
- Blaster: Shines Szozion | 2liners o Froe Fade: &% A s - —’

s e s ' -~ e ity
‘Cert# 2 25 : b A ? ey ) Sylety fuse
Tonnes of rock: (s ! L Faceto Backin} % side to sida{M) X Depth of hole (M} ¥ 2.6 ftannes per M= Yonnes

‘ l', * Cmem oS < »
| Latitude: 'S_' Tp8.céo < i £ =g
i Wooossy 0 gl BeEml PN S

NDelzy betwear row

weismo Lecation:

Seisma te olast (Meters):

Recorded 1ps/mm/s

Zon dB

]
A

| OTHER:

clwsamiydmil e desktonimsg Slastlog cox w3 jan 27 2024daa

.&e../ £

Post Biast CONMMENTS — (Zisetz “yes,3  ¥ng IFven Drscrlae) Misfire

A

g Pt
- - - » ?7/({}::\3
L /.'_gg‘i ;
s . ;
pt ——— '
™ £reX -2 : j
- = 0 A - $
RS -4 e 3 J
'.."' e m— - S Ve
& = o -/
Biast Math: ; et Y - s
- b —
Bholss= @\ sr—e——TT h

R "
i

Delay between hnles- 2y ! ~7
Sum of delays first to la'_s,;[_l:.‘;.;ie -".', % Gt - ._.
=T { B OF m——
Closest Structure: s R v S S s /,__R
BB TR Y Ty SR T

2

i~
-
Fo Ll
{
e
B A
Premature Detcnztion FlyRock  OnSite Damegs  OfF5ite Damage  Public Conrplzint

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




90T

TR
SiTau e

DRILLING LOG- COX I Driller: -*:-J i Start Drilling Date: foee 2275 | Ovars yrden. . ks, ‘void orwater
i Finish Driiling Date: e {.\.63_ Blast Log#;ﬂc.w,gg‘:,aq— 80 ! N 271C v oarw ‘
ldeaf Actun! | Netes: :fFaul_ts_ seams el | ol ol kh " at th's geoth
Soacing ‘ e vi Qeengy= Nt wel +
Burden : | < s N
. Angled Hole
B E— Cegrae +Direction
Subdrill Subsdl  Depthof hole
tzteral = 5G
DEA T EACE
Trae Face S DEAYY ANE AT =08
Flevation

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




Lot

BLAST LOG: COX i Blast 48070 K Cater_ Time,. = - Westher A2 | cesling: Wing: {5
Permit 8 4 7-ae et f?{‘ Lowes I8 R o O < AT IHSEW, ":::c:clﬁ
A i HoleStatus: o~ Collars: __mer®  Explcsive Used: % Bogstess: | Datonztors: Datenztion Methed

B~ . BZLUIIRAL : ¥ rois pace_— ¢ i fs” ANED KG: o Fom, = {circia):
VAL oy 1
Exp. Supplier: /22520 I & Halas Abaadern skcmmmg Useg: SLAULEON EG: Delays: I ) & i Fpeis
TATIDLVEE | AKEE A e e ﬂg A AL
! AL BAGS ANFD: 2 1A tS D P, 2
Blaster. Sagen ST :.?t?. | x uners / ‘, >, il (‘:ﬁw
i —F—  Free Face.g e A - :
Cert f: +mes2 | : safery fuse
- § ¥ ons Dreziaresl_ CYHERE - . o mL/
i ——— !
Tonnes of rock: isexra} = Face Lo Backn) X gide to sideiMi] X Depth of hole (i), 'ro mnes s
| Wan Az . g == e =
Latitude: £ 70 0% . 05 5 i % ¥ .
Yoa pd — -
mgitudew e 65,47 % ™ s
R —— Ca ol
Blast Map = Shew= 4 K T
¥ Ngth | LA TR
- Tie A=
F oo PaEnview X g
% (CrossSecti a2
FoFruin | b
Blast Math: % T
1
#holes= &
Delay hetween rows=ida- (20 ':"‘“-\\
Delay ketwean holess23 “~
Sum of defays first tc las hele Mo
=| -/. -’-:' \\\
Closest Strusture: \_

Pacphln s

w2iSMO Lacation:

Seismo to bias: {Merersi:

F Reco?ded-:s lr'n.’s

CondB

Post Blast COMMENTS - fcmc |f',rs.xlfv~1!f7~s cascron) Wlisfira

OTHER: d-l‘&“« ‘M.G' Sag Fizen 3 2
Ehoxy Ret ® ‘33'3‘- W Lod AN © o : ek )
chusersidmiller\destept mas ast loy 2o i ar 27 201d.c02 ot ST oy YEEm ‘naifs WEre

Premature Datonatmr' Fly Rock  On Site Damazze

Cff Ste Famage
1 p -

it Al
_‘E_uhAc-Gem,_c.n.

Yroz | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




80T

- ’ s _ a
DRILLING LOG- COX Driiler: tzrt Drilling Date: Mg 9 -1 P Qwempurseg  Cracks, weid orwater
: = 4y Aty : - D LAY i TR ; i
RS . Finish Driliing ©ates &, 2 39 - /Y Blzst Log 2 3.;};.?- DT s ,g“ N _ ’,./gt;. W or \,,‘..
idesl  Actuai | Motss:iFaults, ssamis eto,) : at this depik)
T < R o ey et
| Spacing _,-{! &%1 2C ‘3_‘;_\‘:}.,- REMOVL L vl &)
| Surden jv," b - 0 - Lo 'C;L?.f_, e Angled Hole
' Depth 1< -3 o : T Dezree +Diraction
Subiriil - 1 SuBdsl Cagth of hole
f ¥ i
AR P DRAW LI7IE AT FACE
reg ar NS i WARE MORTH [ N Arow)
Free Face  |[(YES . NO | SAARK MORTH { N Arow)

LElevation V3 neres |

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




60t

—_— - T o = PR G -
BLAST LOG: COX | Sless 80 45 SR JatE o A I e Weather,  ~ 5~ Talling: 7T Wingd: Gttt '|
Pemit # &-7-5% A ! & Aary % % e FrecinTema) e =T Toomig (M3 saaad - !
Manager: i.. Soauisir: | Hoie Status: 3 ;Ohe 5;_ mMar& | Exalosive Usec: # Boosters: | Dstorators: Detanation Mathod |
s '. VASSAEDS S AASNTS Y R Holes Loadad .,:‘f,l:,,* S ke o 4 i WA AR =i; I p Izirplat: d
Exp. Suppiier wizzion | : remming Used: | . . ' ez
ot DD - { % Hois Aberdones == ('.- S~ g, | BN Dc.ays. o i
- vv”-x\'-/‘\ | 28358%70; 18 he B
. - | 2as 0 175 B AViralEiEy
Y z H o > Nt
. # b e ! FreaFace: iV | CHuBS:_?’__ o 5
* ASLlN - [ < g -
& <l A Heies Tl m\l_f___ | : OTHER: 1 -:"=‘ i i
. o N "\rRL_s oy JEe ! 2 i
i Tonnes of rock: is63 13} = “ace to Back(M] ¥ side to side(; - 2
. g e —
| Latitude: TS
~
e
— A
wongitudey <
Elast Map 2 3w
> Narh
2 Tig
»  Planvis

S

& CrossSection

# raulv : :,;, B L Sy Sy
Slast Math: - 'r o
s, .
# holes 2 [
Delay between rows=Ju~ o § 5
e LSkt 0—C
Delay between hales=_25 &g N Lo
Sum of delays first to lastboiz | % ,
f-- ,ﬁ.'} C:\‘) = '5 ey _':- §
Closest Structur | '
?‘:‘r‘v.-zc',e MNp sz %
sefsmo Location: .
Seismo to blast (Metzrs):
Recorded Lrsimmis
Ccnds 2
2. “
Post Blast COMMENTS — [Cicls iy, i fro yes, Sesmrine) Misfire  Pramaturs Detonation [Py Rocks On Site Damage  OF sie aafmgc PublicGomziain: |
OTHER: {.’G'k t.,. R .,._, I’l" ~ ‘\-“l" T 1 “/’4 :_,_ ..—_____"_'__‘
P ,4‘:;8-,.,0-" o T P ___.,-.
cilusoridmilerfosknonimes Blast Iog 20z v 20 27 A SIGMATURE: ¢ & 7 ; ";”-'—"T‘{:’.
=L -
-~ X -
: 2o

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




o1t

DRILLING LOG- COK [73" tier: &< DR T euare Drilling Data: | Y Y Overourden | Cracks, void or water v
) | Finish DeillngTate: 53y 3 1150 Blasilog 2 ti%, OF ; L% | i Voorw
ldeal  Actuz: Notes: [Fauls sezmsec) 31 this depth! |

cSpaang oyt Tec s emedlias Room

Burden i Bk vk A A s ik i Angled Hae

Depth My bt <, Dagree +Diraztion

Subdrill < a
(e ese | !

e DR LINE AT FACE
| rreeface  hYES G WEARY NOATH (& Arrow)

' Flevation

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




TTT

Seismp 1o blast {Metars):

. Rerarded Lrsfmm/s

CondB o
vy

- & =T PR ¢ P Rt e 4 g
) -\ ;h\ GAE Y RN =t =, 3
o Tt ..,; R r Ry was Au%'t‘ a2 3
| BLASTLOG: CCX Blast "n”" °q' M .:at-r . Time: Yeather: D Celng:, Wind: N
Permit § G- - R 25 R e | AR IProcipiTomp: X e &g \"\635:‘.-- | sesiriseent !
i PHileStatvst, Collars:___ mod | Txplosive Y2 % Boosters: | Deicniters: Detoration Methad
Manager: .. “ileasasa | % Bags Loagiad 5 o) ST Sty "f‘\, o 24 o sty
it ATk 1 3 SO rila v =
Exp Sulel"r Al2EE fares oy S T st emmmg \5”0- EMULEION KE. Deizys: Vi S Sectic
oaiven (At | % soinsfazndonad i T \
i EAGE ANFI: > ! LAW [ ” N\
Blaster: Zakwa BloaTa : * Unars vl e, o IO | L Iinln« ~
H e ciuss: Pre S
T LMD o ’
Cert#: <2eg3 g 4 -0t Dremiornc 2 CTHER: 00 05 3 s G
5 v e X
Tonnes of rock: fscxma = Face 0 Sac-; o .] X Jepth cf hale (M) (tcr'n=s perMi= __  Tesnses
{ilavar o K B
- P\ o et - % ‘.
Latitude: N LT85 087 oo A vﬁ
| 52708 859 o EiepR ¥ 7 G
congitude: L § 3 X { ' s g o fiem
= - By . ; 2 G : ¥}
PR : | R /N » /‘/
Tt 4 e —ite—r \____ S " e o/
’ 1 DA !,
yor -
i App—~C- e —~g R o ~C |
g ~ Y s 5 ¢
::I 1 T e /S 2 '
s . * ¥ |
Blast Math: e 7 ! 5 |
itholes = Tt i &
Delay between rows= L& wei '_; R - E
Dalzy between hales=5 = ~ /4 D 13 H U
Surn of delays first w las: bol= : i
e j )
,,,,,,, — = ) \.
Closest Structure: 1 i
Tgerabls s 4
| seismo Location: N\
N .,

OTHER: :1:?) Q(né\»'\ﬁ\'}‘a. NGLTLS

shusecsydmilketdedktug mig b ogcex

L\‘ew ’“'[\& \u-‘

Post Blast COMMENTS — [Tkl e, ¥ifro Tyss, Onoibar Misfire  Premzivre Dolon#lnor-

G- DURRT

Qém "\ «t"*\w\a f?lol\?-@ U\s

‘!‘E: ,‘ '”ﬁ'& b“ew"-/""ov’o"{ ’“r J0e Cuck over

anadomx T

Fiy Rock  Or Site Davizze

SIEMATU

Of Site Damage

+ Public Comzlaint
"~ |~\ W~ 5\“5 \(\ BE‘T -

- y
A "\",1‘1‘\'::7 1R
RE: A .~ e

'h_-?, \t}'ﬁ. el

WéE o -k'b.c."\**g ‘Efj*l

~,

Pt
7y = -
-q-dno %,/
L R z # "

7’
e 0

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




cit

" ™y 4
DRILLING LOG- COX ' Start Driliing Date: oAz, & [ Suarbucen ___Cracks, voig or water |
o 2 ling Date: L5 15 B.ast Log fefiony. 05 iy = S ! : B § ilC v oorw
g S ldeal  Actizl | Nartes: ‘Fauis, seams otz = | zt this desth) |
Soacing | | | &L = SemT | :

et
\ L -~
~ "7 N " ey
2 ; ; ,‘.,J.l Angled Hele
Depth ] A ; Degree +Directior: |
Subdrill subdeii Temhol hole !
Matesial = SG

" Burden - : o iy B il

i DRAWLINE ATFACE

Free Face PAARY NQRTH { N Amvow!

Llevation

&
i

\\ ",
.

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




1394

=

BLAST LCG: COX Blazt & 00 £709% DPate « |77 z“ Weather: . < Wind: S
Parmpil # - 727 e s M \\“‘5\\‘ Z-1y S1157 4ny | preamemal AR e . iMsEviispece) M-
: g dole Stetws: . Coll ars,o__m o03T | t.xplosne Used:, . & £ Boosters: | Deiznarars: i D=atenation Methad
tManager: L. < R T R I P - | anroxg: B3N i L2 &m I jenclel;
v A - . = - 3 H ¥ ae sl . g g
txp. Suaplier: » A Tl L termming Used: | enision ks SE 0T BElReN | Defays: Vs Eacsic
Ealasineg T4 pzme | AHo'es Zbardared | ﬁ'&'\’;'t ,—"—. R —
Blaster: sk | | R Tl [h AN VIO 5
o e — | PregFace:ipon Pomms o oo o) oo S
Cortf 2ne0s P b it | 7 Fosiise e | safery fuin
- A Heies Sewatarns i ' HES: o~ 3 ICQt F N :
| Tonnes of rock: isextaz) = face to 2askiM}____ Xsideto s:de{ M) X Desth af holz (M) X26 {tennes pprr §] = Tonras
P ot
Do, i3
Latitude: b 790 3,043 LB
Ee AT RN > £
. ¥ yieas o B X m—— i
Long::ude:Lu i O;“{{é = 3 e %‘ o
Siast Map > Show—> f . B % 7
> HMomh : =% ' ;
M g —_ T N—
& Tiewns y : .’ﬁ%ﬁ oo sl
& Planvisw " 72 ot
5 = v AR [T ——
| # CTrose Seciion T v
- Blast Math: s l o &Y
4holes= -~ | = ey % P £
Delay between rows=_-2 | /3‘:’;‘ 2 o
o S— - < .
Delay between holgs= = = 4 W = ."
Sum of delays first to ast hole et R
! = 5o LSl - TP O L 7. S O ;
' e = AT TSR .
i Closest Structure: e - e ’
ke 3T, - ¥ ; :/‘( "-
> N i - e AN Leve ;': r (8 e Fn e ¥ pamnog b _‘;;:' \"\
Seismo Location: R o SRR o R T s R G
S = ¥y
Seisma to blast (Metersi: £ T Sl 2
¥ i
Recorced 1ps/mmys i
CondB o .
O~ 43
Post Blast COMMENTS — (i ¥y, ¥ iTne 1y, Dnaribey  MisTire Premature L‘e'oru,tlw Fly Reck  On Sitz Damage  OfF '.e '\amgge Pz D[a"ly
OTHER: o0 . t,D Uz Dh,_.*& Vg '/H A Ct GNPV The i-c.’:""‘-.‘/‘ /j’v ‘o é hre \\{ i 9!. =
| £ o e St /
| clusershamileriesinos\ss DIt og ¢ax v jun 27 20 dsee L AN A AL T A AL LRI A AW L LRI - SIGRATLUIRE: & ; / o o
F 5K o L ——
S
’

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




vtt

" DRILLING LOG- CCX

Spacing

Burden

ideal _pctaal |

Yands

| Depth

h e
NASL LD

Subdritl

-, ',
S

el

. Namriali+ 56

Free Face

(YES  NO

“levation

Driiler: 2 §
h Drifling Date: o™

A\

Vv

3
¢

Stzet Driling Date: L wei=d

Biast Log#

o T A

s Y

7
é

2

77
.

Fauts, seams et

~C "R B
: Pl 2
A e E

~
o LS
Ve "

2 Vorw

at this depth)

"1 Dagree +Direction
depth of Role

CRAVr LIKE AT FACE
MARCHNORTY TN Ao

Angled Hole

141114 | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




91T

BLAST LOG: COX Blast & Guiy ~ ¢ | Dater~an ‘3 {Timer,. | WestherZ® a9 Ceiing: /= Ywing: 3
Aine 4 el it : ,-Mb i H P | :F.-o..np."r‘cnn?&é - A [NSEW speed] —
Parmmit # Blaster: £ 'm0, HEendm & | Manages Esrp- Suppligr™
Carr 52 \",:;."'7'7;: ! /k—" \f"_g iy
e i z
Exalosive lsed: sostzrlsed: [ Detcration Matt hed: T Shook Tule J,ac‘. e o
1tvazznd kgl N T " jpmandzng ¥ sl 3 L“C- Ay Gradaad g Al (@]
" Delays: m £za Dats: i g i Stemming R Frae Faoe win | D
e P L R Sandsadeagth]l ' { "L (mataraivsed|  LATE TG D — T et v i WP, 1 | 8
# holas loadad: +, & holes ssandonad: (#iners: Q% i 2 ioles e t-’e'°d B =
Tannes of rock: 56 <73} Powdér Factor =, | MAX PF: CI"sesr. 5! ro“" | Seismo Location: Distance 1) ' ! Pecorded i CondB g,
Tarnesoirdcr . 1 NIN PF: i IRshaass o 8
Kzafexplesive -1 Actua’ PF: MRl ¥ - BV - EROPIAT O A0S & ok Sy VAN A I
: Elast Map: ] 3 g
show North ‘ et P - s
Plan view S | Vs . . ! (;n>
] i B KA 3 i 17
Crass Section g ey W ;- ) » . 5 /:f 3
Faults *-..._‘_-.‘. l/ P 3 b At 5 2 /’, /,. o A
L & ey Lo 34 =
., fom”
Blast Math: .« Mo g
i W S O A S < PN =
#rows=_%: -0 e i —— i o S =
#’wlesfro'.'»- ; e o st e =
; g eereRe &
Delay between rews=. A ; e e S A S
Delay between haless_2:* = > {*'./_,"_”'_"’;:"”‘ . =
Sum of delzys first hole initiztion : IR - e - =z
+0 last haole initiation = _'._4_"_____ i N ¥ ‘:F_-____.-- 5
? 7 e P 7 E
MAX 493045 1 oS G A, g
~-gr OK by Mine Masegar | e Haan S =¥
- ' . NN - <
Signature, i 3 f Ry £
| '- Al s
! 7 ——t o
/ [3)
=]
; Q.
: )
i i %
! Wyl | e,
Past Blast - Misfire Pramature Detonation  Fly 202k “Gasite Damage Off Site Darrage 2afit Complant Gther ﬁ
{irde if yes, X e @
ey, Oescribuf rem—
b, K [P 4 s Ve _T_ »
‘_C'U{ \:, -/ B Z. v — -,/' AR b S
U =




STt

Ar

-~

- Y 3 s = T T PR e
| BLAST LOG: COX Bastf0i4 - O | DaterdSaTE [Timey,., . |Westhen 5% | Cailing g7, whnd:  E ‘I
Nine # e, P WO 3} kel o (Procip/Torsa! L s INSEWspeec])
Parmit & Biaster: 5 SIos e Wanzaer: Exp. Supper: |
RIS s : FeSVET
Carcdh T \ DI, 3 t&{ & >
. = ~Useg: = ion It i 1ack Tube Used: #
Explasive Usac: | Sacoster Ussd: 2 -2 Detonadon Metned: ., Shack Tube Used: .
| o ard bR ,ﬁ:;\?ﬂ’) (heand 2nd ¥ e = |“l.2.v' "Js? i Bmrdageny vl
Py . » & w/,
| Delays: & w0 Dze Dets: sl Stemming P . i Free Feoewin o)
I 12r2d nié o i (Eeand and izagtn] o imateral uied, TN 05 2 . Fndeseibe: ‘
W L — —

4 holes loaded: 3%

# ha'les shanconed:

#Lliners; ="

Tonnes of rogk: (553 w3} Patvéer Factor ="

‘Kalof explosive -

Blast Map:
now Narth
Tie ins
Plan view
Crass Sectian
Faclts

Blast Math: ‘_\ MR,
Erows=s_ L4
# heoles/row=
X S T IR |
Delay betwean rews=__ <4 0> |
Delay between holess_ 2% s
Sum of delays first hele pitiation

-

-

MAK 45803 7
—arOK by Mine liznage” !
Signature

Tonnss of rock

to last hole initiation = =7 “1% ;

FANK PR
G H U R
_ Actual B

Closest Strustura: | Seisme Location:

| # 140les devistarad:

ﬁ"’,

 Distangs i} Recorded  Condbf
H L3 megs
i
i 1
D~ ML
k> i q
.‘ 4
'/ {
7
. /"
e
PR S /4_,_;--—.._._‘- A - //
R ——— 2
- ! /
x g /
B P> 7
N 4 -
. _/‘.’ L -’j;:\ :
o 17 20 | e
o s BTN
-~ oy ¥
Vi i e N ¢ R iy
¥ /1 .{V i
Yol F 48 #
H T 2
ek R
S 0
.-I
l'/‘
',."/
e 5 - fEET
o rg T

wWitsfira

“PostBlast —

(Cree ttyes, 3 F o

Pramature Cetonation

Fly Reek

Cr Site Damage

Off Site Cameze P

P

dhlic Complaint Other

_Ifyes, Daseribe|

T At 2
R =2 Dux
-5 ¢
e gy - P
=2 LI VR \'\\.“ﬂ\:ﬂ i O
R 3 2R

-
o

- .
Gt &l F

—
A Ty
4 YOI

Yroz | )10 [ABID pUE pUES pUuB[UIB 110d9Y JUSUISSASSY AdA.INS [B2130[03N) DY




BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014

APPENDIX E

117



BC Geological Survey Assessment Report Mainland Sand and Gravel ULC | 2014
East Land Development Costs
October 2013 to September 4 2014
Sub Equi Dril & blast . Equipment Use . .
Costs by Month ) quip . Equipment Rental quip Wages & Benefits Fees - Consulting Totals
Hire internal Internal
13-Oct 6,860.49 3,464.00 1,618.76 1,319.50 i 13,262.75
13-Nov 9,398.73 7,656.00 2,977.69 f 20,032.42
13-Dec 222.00 68.36 f 290.36
14-Jan 592.16 7,040.00 3,297.48 6,709.50 f 17,639.14
14-Feb 2,841.00 1,488.73 2,859.15 7,188.88
14-Mar 560.00 209.54 2,157.75 f 2,927.29
14-Apr - 13,543.95 ~ 13,543.95
14-May 5,066.00 3,376.08 1,270.50 f 9,712.58
14-Jun 15,167.00 6,984.03 2,581.95 f 24,732.98
14-Jul 2,544.00 15,113.32 10,473.46 25,091.00 5,660.51 603.75 59,486.04
14-Aug 200.00 61,660.52 10,200.00 14,919.41 2,030.70 f 89,010.63
14-Sep 1,112.31 - f 1,112.31
Totals 2,744.00 f 78,478.31 26,732.68 77,307.00 40,600.59 33,076.75 258,939.33
Sub Equipment Hire
Subtotal by Month
Date Document # Supplier Description Amount
31-Jul 112558 Northside Transport ~ Move D400 trucks Jamieson to Cox 672.00
31-Jul 112557 Northside Transport Move D400 trucks Jamieson to Cox 672.00
. r
31-Jul 85103 Verrault Lowbed Move D8 from Jamieson to Cox 1,200.00 2,544.00
31-Aug 18-Aug-14 Paul's Tree Service Remove 3trees 200.00 200.00
Totals 2,744.00 2,744.00
s = g £y
o e o | 3 2 X
- g g8l 5 S S| &
slcl3| 8 |E|2]¢F c A S g 8 5| 8
HHHERHHHIAR AR ; BHHHERAREAE RS
HHHE I HHHERE R o | 8 |8 S Elo| ¢ |z|zls| 28] 85,18 5| 8
wor | [£1E) 5| 22|84 E\dg| 2 | 8 [2| 2| 2|3 5[5 B [3] 8 [z/=|5| 5 |8/ ¢ |§8|3| 5| 3
masts | ome | Moo | | 5|5|E|58|5|&|¢|8€) F | B | 2| 5| 5 (8 8 |5 £ |8) 3 |=|a|E| & || 3 |E5|z| & | B
2014-01-18-06| 18-Jan| 11 o [#DIvV/0l| O 0 $0.00 $0.00 | 0.00 S0 $0.00 |11] $139.70 | 11 | $68.75 11 $109.56 | 1 | $4.85 0.00 $0.00 $322.86|
2014-01-18-07|  18-Jan 33 0 _[#DIvV/0or| O 0 $0.00 $0.00 | 0.00 S0 $0.00 $0.00 | 33 | $206.25 $0.00 | 13 | $63.05 0.00 $0.00 $269.30|
2014-07-08-63 08-Jul| 12 65| 0 7 55 360 | 2 2 1.5 |$1,876.12 | $168.00 | 0.00 | 1,600 | $1,408 |o| $0.00 | o | $0.00 | 12 | $7500 |12 | o | 0 | $141.48 | 3 | $14.55 1.50 1.50 | $390.00 | $4,073.15|
2014-07-08-64 08-Jul] 24 185| 0.5 | 19 69 1320 4 2 0 $5,012.26 | $0.00 0.00 4,890 $4,303 | 4| $25.00 |18] $112.50 | 24 | $150.00 [ 24 | © 0 [$2829 | 5 $24.25 3.00 5.00 [$1,130.00| $11,040.17|
2014-08-14-75 14-Aug| 50 26 4 30 61 1838| 6 4.5 1.5 $8,112.46 | $168.00 | 0.00 7,250 $6,380 | 0 $0.00 0 $0.00 50 | $312.50 | 28 | 22 | 0 [ $549.24 | & $29.10 0.00 5.00 | $875.00 | $16,426.30)
2014-08-19-76 19-Aug 44 26 | 7.5 | 34 55 1848 6 6 0 $9,064.53 | $0.00 3.00 8,710 $7,755 [11] $68.75 | 7 | $43.75 | 44 | $275.00 | 43 1 0| $51693 | 7 $33.95 4.50 6.50 |$1,520.00| $19,277.71)
2014-08-26-78|  26-Aug 52 26 | 1 27 39 1040 2 2 1 $6,960.33 | $112.00 | 4.00 7,050 | $6,324 [0 | $0.00 | 0| $0.00 | 52 | $325.00 | 33 | 21 | o | $598.23 | 6 | $29.10 0.00 6.50 [$1,137.50| $15,486.16|
2014-08-29-80|  29-Aug] 21 24| 1|25 29 735] 5 3 1 $6,656.35 | $112.00 | 0.00 | 3,119 | $2,745 |o| $0.00 | 0| $0.00 | 21 [$131.25 |21 | o | 0 | 524759 | 2 $9.70 0.00 | 3.25 | $568.75 | $10,470.36|
2014-09-29-87| 29-Sep| 13 0_[#DIv/or | 325 $0.00 $0.00 | 0.00 | 1,010 $889 | 0| $0.00 $0.00 | 13 | $81.25 | 10| o |3 | $142.26 $0.00 $0.00 $1,112.31)
o [#bIv/or| o $0.00 $0.00 | 0.00 0| %000 |o[ $0.00 $0.00 o [o] $0.00 $0.00 $0.00 50.00
260 14 5 $37,682.05 $560.00 33,629  $29,804 $93.75 $295.95 $1,625.00 $2,588.25 $208.55 $5,621.25 $78,478.32
Note: Yellow highlighted blasts missing information on labour costs thus, labour costs not included.
Equipment rental (See below)
Fuel notincluded Total including fuel Subtotal per Month
Date Document # Supplier Description Amount in Rentals
Oct 13 930025148 Finning Rental of 740 truck 5,129.26 1,731.23 6,860.49 6,860.49
Nov 13 930026050 Finning Partial Month 740 rental 7,012.53 2,386.20 9,398.73 9,398.73
Jul 13 WF13552 Great West equip Service 1,727.36 1,727.36
Jul 13 WF13553 Great West equip Service 1,719.10 1,719.10
Jul 13 302-26137 Delta Aggregates Cat D8 Rental 7,027.00 7,027.00 10,473.46
Totals 22,615.25 4,117.43 26,732.68 26,732.68
Surcharge
Extra Costs for Fuel Use about 25 litres per hour 1,525.39 205.84
Extra Costs for Fuel Use about 25 litres per hour 2,102.49 283.71
Total fuel 3,627.88
Surcharge .04 489.55 489.55
Extra cost for fuel 4,117.43
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Internal Equipment Rental By Month

Date Unit # Description Hours Rate/Hr Total $ Monnthly Sub Total
Oct 13 204 D5 Cat 26.00 56.00 1,456.00
351 Komatsu WA900 4.00 182.00 728.00
907 Cat 775D 5.00 110.00 550.00
915 Cat 740 2.00 90.00 180.00
919 Cat 775D 5.00 110.00 550.00 3,464.00
Nov 13 350 Volvo 350F 2.00 139.00 278.00
211 Cat 345 59.00  112.00 6,608.00
914 Cat 775D 7.00  110.00 770.00 7,656.00
Dec 13 211 Cat 345 1.00  112.00 112.00
002 Cat 775D 1.00  110.00 110.00 222.00
Jan-14 313 Cat 992C 1.00  182.00 182.00
333 Cat 980 14.00 79.00 1,106.00
211 Cat 345 16.00  112.00 1,792.00
902 Cat 775D 11.00  110.00 1,210.00
917 Cat 775F 9.00  110.00 990.00
o918 Cat 775F 6.00  110.00 660.00
919 Cat 775G 10.00  110.00 1,100.00 7,040.00
Feb-14 313 Cat 992C 3.00 182.00 546.00
333 Cat 980 1.00 79.00 79.00
351 Komatsu WA900 3.00 182.00 546.00
211 Cat 345 10.00  112.00 1,120.00
902 Cat 775D 3.00 110.00 330.00
907 Cat 775D 2.00 110.00 220.00 2,841.00
Mar-14 211 Cat 345 3.00 112.00 336.00
212 380d Volvo 2.00 112.00 224.00 560.00
May-14 211 Cat 345 3.00 112.00 336.00
"909 Cat 740 6.00 90.00 540.00
915 Cat 740 5.00 90.00 450.00
917 Cat 775F 10.00  110.00 1,100.00
918 Cat 775F 15.00  110.00 1,650.00
919 Cat 775G 3.00 110.00 330.00
"920 Cat 775G 6.00  110.00 660.00 5,066.00
Jun-14 335 Cat 980 5.00 79.00 395.00
349 Komatsu WAG00 14.00  139.00 1,946.00
350 Volvo 350F 10.00  139.00 1,390.00
351 Komatsu WA900 1.00  182.00 182.00
211 Cat 345 37.00  112.00 4,144.00
902 Cat 775D 14.00  110.00 1,540.00
9209 Cat 740 20.00 90.00 1,800.00
914 Cat 775D 7.00  110.00 770.00
915 Cat 740 26.00 90.00 2,340.00
918 Cat 775F 5.00  110.00 550.00
920 Cat 775G 1.00  110.00 110.00 15,167.00
Jul-14 204 Cat D5 37.00 56.00 2,072.00
349 Komatsu WAG00 6.00  139.00 834.00
350 Volvo 350F 20.00  139.00 2,780.00
351 Komatsu WA900 5.00 182.00 910.00
411 Cat 345 50.00  112.00 5,600.00
902 Cat 775D 10.50  110.00 1,155.00
909 Cat 740 37.00 90.00 3,330.00
910 Cat 775D 7.00  110.00 770.00
915 Cat 740 40.00 90.00 3,600.00
917 Cat 775 F 6.00  110.00 660.00
918 Cat 775F 9.00  110.00 990.00
919 Cat 775G 6.00  110.00 660.00
920 Cat 775G 9.00  110.00 990.00
Unreconciled 740.00 25,091.00
Aug-14 339 Cat 980 7.00 79.00 553.00
350 Volvo 350F 9.00  139.00 1,251.00
9209 Cat 740 29.00 90.00 2,610.00
915 Cat 740 17.00 90.00 1,530.00
411 Cat 345 38.00 112.00 4,256.00 10,200.00
77,307.00 77,307.00
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Wages and Benefits By Month

Record wages and costs by Month

Canpay Payroll per GL Payroll no benefit burden
Pay Periods

13-Oct 30-33 2,086.55 1618.762
13-Nov 34-39 3,838.18 2977.691
13-Dec 40& 1 88.12 68.3642
0
14-Jan 2-4 4,250.38 3297.479
14-Feb 5-7 1,918.94 1488.729
14-Mar 8-9 270.09  209.538
14-Apr 0
14-May 4,351.69 3376.076
14-Jun 9,002.27 6984.033
14-Jul 7,296.28 5660.512
14-Aug 19,230.80 14919.41
0

52,333.30 40600.59
Note -Payroll includes wage

0.78
Fees - Consulting
cost tdesc.
bl ~ | Date |~ |Document# ~ Supplier ~ | Description ~ Amou ~ tal by gro| ~
2 geophysical airborne 02/28/14 451-2013 PS Surveys Aerial survey w 3 d model 2,030.70
2 geophysical airborne 04/01/14 475-2013 PS Surveys Ground control / Aerial survey 6,129.90
2 geophysical airborne 06/02/14 464-2013 PS Surveys Aerial survey w 3 d model 1,888.95
2 geophysical airborne 08/11/14 470-2013 PS Surveys Aerial survey w 3 d model 2,030.70 " 12,080.25
3 geological mapping Oct-13 521-2013ADJ  PS Surveys Mark trees with blue flagging for tree clearing 1,319.50
3 geological mapping 06/30/14 10032 Beck & associates Borehole Planning 693.00 ~ 2,012.50
4 legal survey 01/08/14 F-509 Tunbridge & Tunbridge Professional Time plan and title research 299.25
4 legal survey 02/13/14 E-855P7 Tunbridge & Tunbridge BCLS professional time to revise sketches plus letter & email 37275 7 672.00
5 geochemical rock 01/31/14 17604 Valley Testing Services  Petrographic, freeze thaw, sand equiv, micro deval etc. 6,410.25
5 geochemical rock 02/28/14 17716 Valley Testing Services ARD ML Primary 455.70
5 geochemical rock 03/31/14 17856 Valley Testing Services  Bulk densities 451.50
5 geochemical rock 03/31/14 17766 Valley Testing Services ARD ML Addendum 1,380.75
5 geochemical rock 03/31/14 17859 Valley Testing Services  Proctor density 325.50
5 geochemical rock 05/23/14 615652 Golder Associates Bulk densities 1,270.50
5 geochemical rock 07/31/14 18157 Valley Testing Services  Sand Equiv, Soundness, SG & Absorption 603.75 ~ 10,897.95
6 Prep - Road 04/04/14 140401 Sierra Drilling & Blasting Boulder removal north face 5,944.05
6 Prep - Road 04/28/14 140406 Sierra Drilling & Blasting Boulder removal north face 1,470.00 f 7,414.05

33,076.75
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Wages and Benefits
Personnel (Name)* / Feld Days (list actual days) Days Rate Subtotal*
Pay runs October 1 2013 to November 30 PP 30 to 39
Employee Hours Days Amount
Block, David 13.75 1.72 43.50 598.09
Kirkpatrick, Kervin 4.50 0.56 37.38 168.21
MacDonald, Bill 5.00 0.63 56.07 280.35
Mackenzie, Randy 3.00 0.38 37.71 113.13
Oliver, David 2.50 0.31 37.71 94.28
Parker, Leigh 18.00 2.25 40.05 720.89
Schafer, Gerry 55.00 6.88 37.52 2,063.49
Taylor, Neil 8.50 1.06 42.54 361.58
Winder, Dave 5.00 0.63 56.07 280.35
Pay Period 40
Schafer, Gerry 1.00 0.13 37.71 37.71
Pay Period 1 to 24 (2014)
Addison, Keith 11.50 1.44 38.22 439.53
Belanger, John 19.00 2.38 38.22 726.18
Bikadi, Joseph 76.50 9.56 38.22 2,923.83
Bird, Fred 8.00 1.00 38.22 305.76
Blasetti, Paul 6.25 0.78 38.22 238.88
Block, David 20.25 2.53 44.33 897.66
Buchanan, Robert 1.00 0.13 37.71 37.71
Callaghan, Gordon 114.00 14.25 38.30 4,366.64
Carr, Clayton 20.00 2.50 38.12 762.49
Crayford, Thomas 6.00 0.75 38.22 229.32
Dusenbury, Brian 14.00 1.75 38.22 535.08
Hamilton, Jamie 3.00 0.38 38.22 114.66
Hanna, Dean 1.50 0.19 38.22 57.33
Hardie, Jeff 8.00 1.00 32.49 259.92
Kilpatrick, Kevin 28.00 3.50 38.09 1,066.59
Kirkpatrcik, John 40.00 5.00 38.22 1,528.80
Knuff, Josh 13.75 1.72 38.22 525.53
Krutz, Dan 77.00 9.63 38.22 2,942.94
MacDonald, Bill 11.50 1.44 53.29 612.79
MacKenzie, Randy 18.50 2.31 38.22 707.07
Mather, James 19.00 2.38 44.32 842.10
McClelland, Aubrey 19.75 2.47 38.22 754.85
Oliver, David 10.25 1.28 38.22 391.77
Parker, leigh 114.00 14.25 40.12 4,574.16
Player, Lorne 6.00 0.75 39.81 238.88
Rowan, Chris 46.00 5.75 38.22 1,758.12
Schafer, Gerry 35.75 4.47 38.92 1,391.33
Smith, Jim 22.50 2.81 38.22 859.95
Svensson, Karl 61.50 7.69 39.01 2,399.03
Taylor, Neil 22.00 2.75 45.69 1,005.18
Townley, John 31.50 3.94 38.46 1,211.45
Wanek, Glen 6.00 0.75 37.71 226.26
Winder, Dave 24.75 3.09 38.41 950.72
Total Wage cost 40,600.59
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