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Metis Minerals October 23 2024
752 Vernon St.
Nelson, BC V1L 4G2 Project No. 23-00000-342

Attention: Mr. Ted J. Nunn

REFERENCE: PETROGRAPHIC EXAMINATION OF COARSE AND FINE AGGREGATES
T.P COMBINED

As requested, petrographic examinations were completed on one sample of aggregate material supplied from
Metis Minerals aggregate source, T.P Combined, The material supplied and tested is summarized in the table
below. The petrographic examination was performed in accordance with CSA Test Method A23.2-19 15A.
Petrographic examination of aggregates. The enclosed coarse and fine aggregate work sheets are derived from
the CSA A23.2-18 15A test method. Upon receipt of samples, the material was washed, and then dried for
analysis. The intended use of the material is summarized in the table below.

Table 1 Summary of Aggregate Quality Classifications

Sample ID | Material Type k Source Petrographic Ne or Grade | Intended Use
Coarse Screened ' . | Ready Mix
Aggregate | Gravel | T.P. Combined 116, Good Concrete
ST : e e — é;ﬂd - B
Fine Aggregate Washed T.P. Combined Good | g v
el . Concrete

METHOD

As noted above, the basis for the examination was CSA Test Method A23.2-15A-15. The coarse and fine aggregate
samples were prepared according to the procedures as outlined in the test method. The coarse material was
examined as per Section 6.1(b) of the test method, Method B.

The fine aggregate material was separated according to sieve sizes and those fractions making up greater than 5
% of the mass were analyzed for composition, and physical and mechanical properties.

ALKAL|I AGGREGATE REACTIVITY

The petrographic analysis is not related to the potential for alkali-aggregate reactivity (AAR) of this aggregate
when used in Portland cement concrete. AAR potential must be separately assessed. Historical usage of the
material, as well as past AAR evaluations or evaluations of similar material, should be taken into account when
assessing the potential for expansive reactivity in Portland cement.

AAR is a reaction between the hydroxide ions associated with the dissolved salts of sodium and potassium and the
silica molecules of certain imperfectly crystallized siliceous rocks and minerals, such as opal, chert, and cristobalite,
or highly siliceous volcanic glasses or highly strained or granulated siliceous rocks {such as quartzite, siltstone and
phyliite). The reaction preduces a silica gel that will expand in the presence of moisture. The expanding gel causes
cracks in the aggregate and paste. The cracks allow more moisture to enter and expansive gel to fill the cracks and
cause more expansion.



SIEVE ANALYSIS OF FINE

AND COARSE AGGREGATE
CSA A23.2-2A

ENGINEERING INC

Metis Minerals
752 Vernon St.
Nelson, BC V1L 4G2

Proiect number:
Project:

24-00000-342
2024 Misc. Tesling

Attention: Ted J. Nunn

] Sample: T.P. Combined - Fine Portion
| Source Columbia River Dam Pit Investigation
DATE SAMPLED: June 18, 2024 SAMPLED BY: Client
DATE TESTED: June 25, 2024 TESTED BY: D
A AST:!IE;E ""*LLE'!SM i = MATERIAL SPECIFICATION:
Bve ieve eiq | -
Size (mm) | Size(in) | Retained (g) | © Fetained | % Passing CSA Group FA1
10.0 38 0.0 0.0 100.0 100 100
50 No. 4 0.0 0.0 100.0 95 100
25 No. 8 101.4 9.7 90.3 80 100
1.25 No. 16 144.5 13.8 76.4 50 90
630 um No. 30 325.9 312 45.2 25 85
315 um No. 50 301 4 28.9 16.3 10 35
160 um No. 100 122.5 1.7 48 2 10
80 um No. 200 25.8 25 2.1 0 3
PAN PAN 27 1 2 1 0.0 0 0
Total Total 1043.8 100.0
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| 100 5.0 25 1.25 30 um 318 um 180 um B0 um PAN |J
| Sieve Size (mm) |
Remarks: a) Fineness Modulus: 267
b) Grading of fine aggregate meels the requirements of Table 10 of CSA A22.1-10 for Group FA1
Reported by: HR Reviewed by: C\W

G. Lecuyer, P. Eng. - Materials Engineer

hiotice: The lest dala ghven herein pertain to the sample provided, and may not be applicable to material from other zones/deptns. This report constitutes a
testing serace only. interpretation of the data given here may be provided upon request.

EXL Engineering Inc., 931 Jackson Way, Delta, BC Canada V4L 1WS5 - OFFICE 604-948-9054 - CELL 778-378-9054 - FAX 604-948-9064



Petrographic Examination of Fine Aggregate (CSA — A23.2-1 5A)

Source Name: Concrete Sand -~ T.P. Combined, Metis Minerals Date Tested: ‘ Augus
sample Number: | C1546 (L24-0103AG) - Potrographer: | Robe
- s.um- r:.s_ “ 2.5"-; :1 25 i_ 1.25;:1.530 | u.sanm.- r:.315 ﬂ.315“; “::.150
~ Percent Retained on Sieve 907 |_ 13.9 | 312 1 28.9 117
Rock/Mineral Type Total Percentage per Sieve Fraction
i Granitic Zéﬂ 26.3 15.3 | E.-E-}__ | 1.7
b Volcanic _ 0.0 1.3 10 __ﬁ.? | 0.3
Gneiss __'.55}' | i-ﬂ,ﬂ_-_ 07 | 12:.3: _ ES -
Quartz 60 | 380 | 667 74.0 790
Feldspar 1EHJ N | 47 43 4.7 _ | ;EI_ )
Hornblende i 0.0 B D.G; 0.0 UO 4.3
Mica 0.0 0.0 03 13 30
Friable 0.3 1.7 1.7 10 | 04
Totals 1000 100.0 1000 | 1000 100.0

Tgsted in accordance with CSA Standard A23.2-15A
Sieve analysis test results were provided by EXL Engineering Inc.



SIEVE ANALYSIS OF COARSE
AND FINE AGGREGATE

ASTM C 136
Metis Minerals Date: August 29, 2024
752 Vemon St. Project No.: 24-00000-342
Nelson, BC V1L 4G2
Attention: Ted J. Nunn /
£ 156
PROJECT: 2024 Misc. Testing
SAMPLE LD.: 24-278 Sampled By Client Tested By DM
DATE SAMPLED: 18-Jun-24 DATE RECEIVED : 18-Jun-24 DATE TESTED : 2&4-Jun-24
MATERIAL: Surface Test #1 Sand and Gravel
SOURCE: On Site
GRAIN SIZE DISTRIBUTION | | | SIEVE | oo cent|  SPEC
SIZE | oassING
| {mm)
| Lo - Hi|
750 | 100.0 |
500 | 100.0
400 | 1000
. 28.0 96.6 [
2 200 | 854 a
S &0 140 | 627
g 10.0 45.0
S0
@ 5.00 49 |
Z 40 2.50 0.2
=
B 1.25 0.2
0.830 0.2
i 0.3186 0.2
.4 ] 0.180 l 0.2
‘ ‘ | | 0.800 0.2
ol * | ; g
SIEVE OPENING {rmm) |
Sand Size

" Specification: No provided by client
Comments:

Reported by: HR Reviewed by: C-\W

G. Lecuyer, P. Eng. - Materials Engineer

Motice: The test data given herein pertain to the sample provided, and may not be applicable 10 material from other zones/dapths, This reporl constitutes a testing senvice only.
interpretafion of the data given here may be provided upon request.

EXL Enginezring Materials Testing Lab, 2376 Government St. Penticton, B.C. V2A 4W6 - Phone: 250-809-5661 - FAX: 804-848-8064



! CONSULTING ENGINEERS #
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TESTIHG LAHUELTGHIEE IHE and Inspection

Detailed Petrographic Examination of Coarse Aggregates
(CSA - A23.2-15A)

l . 20-5 mn: T.P._Cumb:incd Coarse :
ct
Materts) Aggregate - Columbia River Dam E:[:fh i [24-0103AG
Name / Source: | pi jnyestigation, Metis Minerals ‘
Sample Number: | C1545 Sieve Fraction: | 5to 10 mm
Petrographer: R. 2 Date Tested: Aug. 01, 2024
Petrographic Description and Mass (-gram)_ Percent by | Petrographic Number
Quality S | Mass | Contribution
Good {PN Muitipher— 1) ) 1 I .
Granite =0 895 240 | 24.0
Gneiss ) 1705 | 688 | 683
Volcanic | 27 w7 1.1
| Quariz R U T SI_ S—
" . ) i RS | y
Fair (PN Multiplier=3) | A R
Gneiss " 8.5 34 | 102

Poor (PN Multiplier=6) I o
Gneiss 0.8 | 03 | 18

Deletenn_us (PN Multlpher 10)

| Total | 2477 | 100 | 1083

Note:

(1) The PN is not related to the potential for alkali-aggregate reactivity (AAR) of the
aggregate when used in Portland cement concrete. AAR potential must be
separately assessed.

2) Rock types indicated by * may have a potential for alkali-aggregate reaction
(AAR). See CSA.A23.1 and A23.2 for information on the assessment of AAR in

new concrete construction.

2051 Williams Parkway alr Brampton, Ontario & Tel: (905) 792-7792
Unit 20 And Unit 21 Canada, L6S 5T4 Fax: (905) 792-7829

www.davroc.com



CONSULTING ENGIMNEERS »

D AVR o c: Materials Testing »

Detailed Petrographic Examination of Coarse Aggregates
(CSA — A23.2-15A)

. - B.C ' arse .
e iﬁfgﬁf -PC;E:II;;: (;fiférdgam Lamject L24-0103AG
Name / Source: | p;; Investigation, Metis Minerals NERBDE:
Sample Number: | C1545 Sieve Fraction: | 10 to 14 mm
Petrographer: R. Ji Date Tested: Aug. 01, 2_[.}24
P:t.rngraphir. Description and . Mass (gram)  Percent by Petrographic Number
Quality *- | Mass Contribution

| Good (PN Multiplier = 1) N | - ' *
(Giranite 118.2 15.4 154 |
Gneiss | 567 73.8 j 73.8
Volcanic i 12.5 | 16 - | 1.6 _
Quartz - 75 1.0 1.0

Fair (PN Multiplier=3) i -
Gneiss 59.9 ; 7.8 | 234

 Poor (PN Multiplier = 6)

Deleterious (PN Multiplier = 10) __
 Fnable 2.8 0.4 . 4.0
Total | '?ﬁf_ﬂ 100 119.2

Note:

(1) The PN is not related to the potential for alkali-aggregate reactivity (AAR) of the
aggregate when used in Portland cement concrete. AAR potential must be
scparately assessed.

(2) Rock types indicated by * may have a potential for alkali-aggregate reaction
(AAR). See CSA.A23.1 and A23.2 for information on the assessment of AAR in
new concrete construction.

2051 Williams Parkway oo Brampton, Ontario oo Tel: (905) 792-7792
Unit 20 And Unit 21 Canada, L6S 5T4 Fax: (905) 792-7829

www.davroc.com
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Detailed Petrographic Examination of Coarse Aggre

(CSA — A23.2-15A)

CONSULTING ENGINEERS =

Materials Testing =
and Inspection

gates

. [ 20—-5 mm T.P. Combined Coarse o fed

Mﬂmﬂal‘ Aggregate - Columbia River Dam NT:‘::I;: - [.24-0103AG

Name / Source: | pi; [pyestigation, Metis Minerals

Sample Number: | C1545 ' Sieve Fraction: | 1410 20 mm

Petrographer: R. Ji Date Tested: Aug. 01, 2024

Petrngraph}c D-escriptinn and Mass (gram) " Percent by | Petrographic Number
Quality . Mass Contribution

Good (PN Multiplier = 1) B __ -
g 151.0 8.3 8.3 _
Gneiss 1480.6 814 814
| Volcanic 6.6 0.4 04

Quartz 38 0.2 02 ‘!
T | . R
Fair (PN Multiplier=3) ]

Granite 8.2 05 13

G’l}FiEE o 156.2 - 86 25.8

Poor (PN Multiplier = 6) - — i —
l Volcanic 5.1 0.3 1.8
Deleterious (PN Multiplier=10) | | N
| Friable i s 03 | 30

Total 1817.3 100 122.4

Note:

2051 W

Unit 20 And Unit 21

(1) The PN is not related to the potential for alkali-aggregate reactivity (AAR) of the
aggregate when used in Portland cement concrete. AAR potential must be
separately assessed.

(2) Rock types indicated by * may have a potential for alkali-aggregate reaction
(AAR). See CSA.A23.1 and A23.2 for information on the assessment of AAR in
new concrete construction.

Tel: (905) 792-7T792
Fax: (905) 792-7T829

Brampton, Ontario

Ceanada, L68S 5T4
www.davroc.com

illiams Parkway

&



kdatis Minerals DQ— )

Petrographic Examination of Aggregates
October 2024

We trust this information meets your requirements at this time. Nlease do not hesitate to contact us should you

require any further services or information.

Sincerely,

Prepared by:

EXL Engineering Inc.

B bude

Brendan Clarke, EIT

Lab Manager
Cell: 250-899-7090
bclarke@exlengineering.com

EXL File No. 23-00000-342

Reviewed By:

EXL Engineering Inc.

CAleeanpn

Gene Lecuyer, P.Eng.
Materials Engineer
Cell: 778-378-9054

glecuyer@exlengineering.com
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