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CHARPY V-NOTCH IMPACT TEST RESULTS 
For Procedure Qualification Report# SAS-1 

These Charpy v-notch impact test results exceed the minimum requirements of ASME 

Section VIII and 831.3 Codes for-46°C; or CSA Z662-99 Codes for -46°C. 
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We certify that the statements in this record are acceptable, in accordance with the requirements of ASME 

Section IX. 

Test Results Certified By: 

Qual imet Inc. 

Certified by: Canadian Weldmg Bureau. Transpot I Canada & ASME Authorised Inspector 

a Professional ｅｮｧｩｮ･･ｲｩｮｾｊ＠ Consulting Firm 

ESTABLISHED 1973 

1973 30 Years 2003 

QUALIMET INC. 



Company Name: 

PQR No: 

Revision No.: 

WPS No: 

Welding Process(es): 

PROCEDURE QUALIFICATION RECORD (PQR) QW-483 
(Section IX, ASME Boiler and Pressure Vessel Code) 

Sub Arc Systems 

SAS-1-2 Date: January 4, 2002 

Revision Date: 
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-------------------------------------------------------SAS-1 

SMAW/ SMAW/ SAW 

3132" Land 

ｬｴＭＭＳＱＳＲｾ＠



Specimen 

No. 

Width 

In 

PROCEDURE QUALIFICATION RECORD (PQR) QW-483 
(Section IX, ASME Boiler and Pressure Vessel Code) 

Thickness 

In 

Tensile Test 
OW-462 

Area 

ln
2 

PQR# 

Ultimate 
Total Load 

Lb 

See Attached Report 

Guided Bend Tests 
QW-462 

Ultimate 
Unit Stress 

psi 

Type and Figure No. I Result 

I 
See Attached Report 

I 
I 

Toughness Tests 
OW-170 

SA$-1-2 

Type of 

Failure & 

Location 

Specimen Notch Notch Test Impact Lateral Exp Drop Weight 
No. Location Type 

Result-Satisfactory: Yes 

Macro-Results: 

Temp Values %Shear Mils 

See Attached Report 

No 

Fillet-Weld Tests 
Not A licable 

Pen. Into Parent Material: Yes 

Other Tests 

Vickers Hardness Test to NACE MR01 

N/A 

Break No Brk 

No 

Welder's Name: Gary Kolman Clock No.: W-2368 Stamp ID: --=-C=-0=--....,....,...,----

Tests Conducted By: _0-=...;.:.u.:.;.:al.:..:.im:..:..e::....:t....:..ln....:..c:..:... ___________ Lab. Test No.: 636 - 01001 

We certify that the statements in this record are correct and that the test welds were prepared, welded, 

and tested in accordance with the requirements of Section IX of the ASME Code. 

Date: January 4, 2002 

Manufacturer: Sub Arc Systems 

By: Gary Kolman Olievu-r ｾ＠



• 

• 7817 CORONET ROAD, EDMONTON, AB T6E 4N7 • (780) 469-5870 • FAX (780) 465-5829 
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MECHANICAL TEST REPORT 
for Procedure Qualification Record# SAS-1-2 

Tensile Tests aw- 462.1(a) 

* 
Bend Test aw- 462.2 

CDB1 CDB2 CDB3 

TSB TSB TSB 

Pass Pass Pass 

Types of Bend Tests 

CDB4 

TS 

Pass 

TSB, TFB, TRB = transverse side, face or root bend LSB, LFB, LRB = longitudinal side, face or root bend 
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We certify that the statements in this record are acceptable, in accordance with the requirements of ASME 

Section IX. 

TEST RESULTS CERTIFIED BY: 

Qualimet Inc. 

Certified by: Canadian We/cling Bureau, Transport Canada & ASME Authorised Inspector 

a Professional Engineering Consulting Firm 

ESTABLISHED 1973 

1973 30 Years 2003 

QUALIMET INC. 



• 7817 CORONET ROAD, EDMONTON, AB T6E 4N7 • (780) 469-5870 • FAX (780) 465-5829 

• CALGARY (403) 278-9862 • 1-800-621-8979 • www.qualimetinc.com 

HARD 
for Procedure Qualification Record # SAS-1-2 

Matsuzawa Seiki Co. Ltd. Vickers Hardness Tester SIN: 7193M 
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Test Block : 197 ± 6 DPH Act. Readin 197 DPH 

A D M p 

B Q 

c R 

These hardness values do not exceed 248 HV10 (22 HRC). 

We certify that the statements in this record are acceptable, in accordance with the requirements of ASME 
Section IX and NACE MR01 

Test Results Certified by: 

Q ualimel Inc. 

Certified by: Canadian Welding Bureau, Transport Canada & ASME Authorised Inspector 

a Professional Engineering Consulting Firm 

ESTABLISHED 1973 

1973 30 Years 2003 

QUALIMET INC. 



Remarks: 
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• CALGARY (403) 278-9862 • 1-800-621-8979 • www.qualimetinc.com 

''l'tm r .1·ow·ce of Quality L'rfcllrrial.l' E ngineering" 

CHARPY V-NOTCH IMPACT TEST RESULTS 
For Procedure Qualification Report# SAS-1-2 

These Charpy v-notch impact test results exceed the minimum requirements of ASME 

Section VIII and 831.3 Codes for -46°C; or CSA Z662-99 Codes for -46°C. 

14 

We certify that the statements in this record are acceptable, in accordance with the requirements of ASME 

Section IX. 

Test Results Certified By: 

Qualimet Inc . 

Certified by: Canadian Welding Bureau, Transport Canada & ASME Authorised Inspector 

a Professional Engineering Consulting Firm 

ESTABLISHED 1973 

1973 30 Years 2003 

QUALIMET INC. 
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PROCEDURE QUALIFICATION RECORD (PQR) QW-483 
(Section IX, ASME Boiler and Pressure Vessel Code) 

 

Company Name: Sub Arc Systems By: Gary Kohlman 

PQR No.: SAS-1-3 Date: January 4, 2002 

Revision No.: 11 Revision Date: July 15, 2014 

Welding Process(es): SMAW / SMAW / SAW Types: Manual / Manual / Machine 

 

JOINTS QW-402 

 
BASE METALS      QW-403 POSTWELD HEAT TREATMENT      QW-407 

Material Spec.: SA-516  SA-516 Temperature:  

Grade/Type/Class: Gr. 60  Gr. 70 Time:  

P-No. Group No.: P-1 Group 1 to P-1 Group 2 Heating:  

Heat No.: Not Recorded  Not Recorded  (Not Applicable) 

ASME C.E.: Not Recorded  Not Recorded Cooling:  

CSA C.E.: Not Recorded  Not Recorded   

Thickness & Diameter: 0.249” thick plate (machined)   

Max Weld Deposit: <0.500” per pass Other:  

PREHEAT     QW-406 POSITIONS    QW-405 
Preheat Temp. Min.: 50oF Process: F-3 SMAW F-4 SMAW SAW 

Interpass Temp. Max.: 600oF Position: 3-G 3-G 2-G 

Interpass Temp. Min.: 50oF Progression: Vertical Up Vertical Up Horizontal 

Other: Temperature monitored by tempilstiks Other: Not Applicable Not Applicable Not Applicable 

FILLER METALS      QW-404 
Process: SMAW SMAW SAW 

SFA Specification No.: 5.1 5.1 5.17 

AWS Classification No.: E6010 E7018-1 EM12K 

F-No.: F-3 F-4 F-6 

A-No.: A-1 A-1 A-1 

Size of Filler Metal: 1/8” 3/32” 3/32” 

Deposited Weld Metal: 0.050” 0.075” 0.125” 

Electrode-Flux (Class): Not Applicable Not Applicable F7A6 

Flux Trade Name: Not Applicable Not Applicable Lincolnweld 882 

Alloy Element/Flux: Not Applicable Not Applicable None 

Manufacturer: Not Recorded Not Recorded Lincoln Electric 

Trade Name: Not Recorded Not Recorded L-61  

Heat Number: Not Recorded Not Recorded Not Recorded 

Product Form: Covered Electrode Covered Electrode Coiled Metal Cored Wire 

SHIELDING GAS      QW-408 
Shielding Gas:    

Composition:  

Flow Rate: (Not Applicable) (Not Applicable) (Not Applicable) 

Trailing / Backing Gas:    

Flow Rate:    

ELECTRICAL CHARACTERISTICS    QW-409 
Current: Direct (DC) Direct (DC) Direct (DC) 

Polarity: Reverse (EP) Reverse (EP) Reverse (EP) 

Volts: 21 20 30 

Amps: 110 105 425 

Travel Speed (ipm): 5.5 4.3 24 

Maximum Heat Input (J/in): 25 200 29 640 36 428 

Wire Feed Speed (ipm): Not Applicable Not Applicable 82 

Mode of Metal Transfer: Not Applicable Not Applicable Not Applicable 

TECHNIQUE    QW-410 
String or Weave: String String & Weave String  

Oscillation: Not Applicable Not Applicable Not Applicable 

Single / Multi Pass: Single Pass from one side Single Pass from one side Single Pass from one side 

Single / Multi Electrodes: Single Single Single 

Thermal Processes Not Applicable Not Applicable Not Applicable 

Wire Stick Out: Not Applicable Not Applicable Not Recorded 

Nozzle / Cup Size: Not Applicable Not Applicable Not Applicable 

1 Revision 1: Revision to correct editorial error. 
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PROCEDURE QUALIFICATION RECORD (PQR) QW-483 
(Section IX, ASME Boiler and Pressure Vessel Code) 

 

Company Name: Sub-Arc Systems Inc. By: Gary Kohlman 

PQR No.: SAS-1-4 Date: July 15, 2014 

Revision No.: 0 Revision Date: ----- 

Welding Process(es): SMAW / SMAW /SAW Type(s): Manual / Manual / Machine 

 

JOINTS QW-402 

 
BASE METALS      QW-403 POSTWELD HEAT TREATMENT      QW-407 

Material Spec.: SA-516  SA-516 Temperature:  

Grade/Type/Class: Grade 60/70  Grade 60/70 Time:  

P-No. Group No.: P-1 Group 1/2 to P-1 Group 1/2 Heating: (None – As Welded) 

Heat No.: E3D260  E3D260 Cooling:  

Carbon Equivalent (ASME): 0.42  0.42 Other:  

Carbon Equivalent (CSA): 0.42  0.42   

Thickness & Diameter: 0.500” w.t. Plate    

Max Weld Deposit: <0.500” per pass   

PREHEAT     QW-406 POSITIONS    QW-405 
Preheat Temp. Min.: 50°F Process: F-3 SMAW F-4 SMAW SAW 

Interpass Temp. Max.: 600°F Position: 3-G 3-G 2-G 

Interpass Temp. Min.: 50°F Progression: Vertical Up Vertical Up Horizontal   

Other: Temperature monitored using tempilstiks Other: N/A N/A N/A 

FILLER METALS      QW-404 
Process: SMAW SMAW SAW 

SFA Specification No.: 5.1 5.1 5.17 

AWS Classification No.: E6010 E7018-1 EM12K-H8 

F-No.: F-3 F-4 F-6 

A-No.: A-1 A-1 A-1 

Size of Filler Metal: 1/8” 3/32” 3/32” 

Deposited Weld Metal: 0.125” 0.125” 0.250” 

Manufacturer: Lincoln Electric  ESAB Lincoln Electric  

Trade Name: Fleetweld 5P+ OK55 LA-61 

Heat / Lot Number: ED511111 SB248224 500344 

Electrode-Flux (Class): Not Applicable Not Applicable F7A6-EM12K-H8 

Flux Tradename: Not Applicable Not Applicable Lincolnweld 882 Flux 

Flux Heat / Lot Number.: Not Applicable Not Applicable 12R13 

Product Form: Covered Electrode Covered Electrode Coiled Solid Wire 

SHIELDING GAS      QW-408 
Shielding Gas:    

Composition: (Not Applicable) (Not Applicable) (Not Applicable) 

Flow Rate:    

Backing Gas:    

ELECTRICAL CHARACTERISTICS    QW-409 
Current: Direct (DC) Direct (DC) Direct (DC) 

Polarity: Reverse (EP) Reverse (EP) Reverse (EP) 

Volts: 22 22 30 

Amps: 80 80 - 90 420 

Travel Speed (ipm): 5.9 4.9 - 5.7 21.8 

 Maximum Heat Input (J/in): 18 040 23 704 34 650 

Tungsten Electrode: Not Applicable Not Applicable Not Applicable 

STT Program Settings: Not Applicable Not Applicable Not Applicable 

TECHNIQUE    QW-410 
String or Weave: String String  String  

Oscillation: Not Applicable Not Applicable Not Applicable 

Single / Multi Pass: Single Pass from one side Multiple Passes from one side Multiple Passes from one side 

Single / Multi Electrodes: Single Single Single 

Wire Stick Out: Not Applicable Not Applicable 1/4" to 1 1/4" 

Nozzle / Cup Size: Not Applicable Not Applicable Not Applicable 



























































Item 6 – Welding Consumable 

 

 
Contents 

1. N/A 

 



Item 7 – Foundation 

 

 
Contents 

1. Foundation Acceptance Report 



Item 7 - Foundation Acceptance Report



Item 7 - Foundation Acceptance Report



Item 7 - Foundation Acceptance Report



Item 7 - Foundation Acceptance Report



Item 8 – Floor 
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2. Weld Map 
3. Visual Report 
4. Vacuum Box Test Report 



Test Certificate

Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41966 & 41-490196 Mill Order No. 41-491119-13 Shipping Manifest: AR240131

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 21 Feb 17
Cert Date: 21 Feb 17

Cert No: 081597448
(Page 1 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

E7B102 E11 0.256 (DISCRT) C 33 44 37 38 -50F L 5.0

C 35 27 34 32 -50F T 5.0

E7B102 E12 0.256 (DISCRT) C 39 40 36 38 -50F L 5.0

C 27 25 22 25 -50F T 5.0

E7B102 E13 0.255 (DISCRT) C 55 76 26 T 35 34 30 33 -50F L 5.0

C 27 44 41 37 -50F T 5.0

E7B102 E14 0.256 (DISCRT) C 55 75 24 T 56 41 58 52 -50F L 5.0

C 27 32 30 30 -50F T 5.0

W7B598 E06 0.256 (DISCRT) C 30 30 30 30 -50F L 5.0

C 37 27 23 29 -50F T 5.0

W7B598 E07 0.256 (DISCRT) C 52 72 25 T

W7B598 E08 0.256 (DISCRT) C 51 71 25 T

W7B598 E10 0.256 (DISCRT) C 32 40 31 34 -50F L 5.0

C 28 34 28 30 -50F T 5.0

Heat Chemical Analysis
Id C Mn P S Si Tot Al Sol Al Cu Ni Cr Mo Cb V Ti B N ORGN

E7B102 .18 .94 .009 .001 .25 .027 .025 .26 .12 .11 .05 .002 .005 .011 .0002 .0076 USA

W7B598 .18 .92 .009 .001 .24 .028 .022 .26 .13 .08 .05 .001 .004 .011 .0002 .0078 USA

KILLED STEEL
MERCURY IS NOT A METALLURGICAL COMPONENT OF THE STEEL AND NO MERCURY WAS INTENTIONALLY ADDED DURING THE MANUFACTURE
OF THIS PRODUCT.
KILLED STEEL, PRODUCED TO A FINE GRAIN PRACTICE
MTR EN 10204:2004 INSPECTION CERTIFICATE 3.1 COMPLIANT
CHARPY FULL SIZE EQUIVALENT = ABSORBED ENERGY AVG X 10 / TEST SIZE IN MM
NORMALIZED PLATES.  HEATED AT 1665F FOR  14 MINUTES.
TEST COUPONS TAKEN FROM HEAT TREATED PLATE.
PRODUCTS SHIPPED:
  W7B598 E06   6705201   PCES:   1, LBS:    4084 W7B598 E06   6705200   PCES:   1, LBS:    4084
  E7B102 E14   6705250   PCES:   1, LBS:    4084 E7B102 E14   6705249   PCES:   1, LBS:    4084
  E7B102 E13   6705243   PCES:   1, LBS:    4084 E7B102 E12   6705236   PCES:   1, LBS:    4084
  E7B102 E13   6705244   PCES:   1, LBS:    4084 W7B598 E06   6705199   PCES:   1, LBS:    4084
  E7B102 E12   6705235   PCES:   1, LBS:    4084 E7B102 E13   6705234   PCES:   1, LBS:    4084
  E7B102 E11   6705193   PCES:   1, LBS:    4084 E7B102 E11   6705190   PCES:   1, LBS:    4084

Form TC1: Revision 2: Date 23 Apr 2014
Item 8 - Floor - MTR
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Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41966 & 41-490196 Mill Order No. 41-491119-13 Shipping Manifest: AR240131

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 21 Feb 17
Cert Date: 21 Feb 17

Cert No: 081597448
(Page 2 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

  W7B598 E10   6705178   PCES:   1, LBS:    4084 E7B102 E11   6705183   PCES:   1, LBS:    4084
  W7B598 E10   6705177   PCES:   1, LBS:    4084 W7B598 E10   6705181   PCES:   1, LBS:    4084
  W7B598 E10   6705179   PCES:   1, LBS:    4084 W7B598 E10   6705189   PCES:   1, LBS:    4084
  W7B598 E10   6705186   PCES:   1, LBS:    4084 E7B102 E11   6705172   PCES:   1, LBS:    4084
  E7B102 E11   6705176   PCES:   1, LBS:    4084 W7B598 E10   6705180   PCES:   1, LBS:    4084
  E7B102 E11   6705192   PCES:   1, LBS:    4084 E7B102 E11   6705194   PCES:   1, LBS:    4084
  E7B102 E11   6705184   PCES:   1, LBS:    4084 E7B102 E11   6705185   PCES:   1, LBS:    4084
  W7B598 E06   6705207   PCES:   1, LBS:    4084 W7B598 E06   6705206   PCES:   1, LBS:    4084
  E7B102 E12   6705239   PCES:   1, LBS:    4084 E7B102 E12   6705231   PCES:   1, LBS:    4084
  E7B102 E14   6705247   PCES:   1, LBS:    4084 E7B102 E13   6705242   PCES:   1, LBS:    4084
  E7B102 E14   6705248   PCES:   1, LBS:    4084 E7B102 E12   6705237   PCES:   1, LBS:    4084
  W7B598 E06   6705209   PCES:   1, LBS:    4084 E7B102 E13   6705240   PCES:   1, LBS:    4084
  E7B102 E12   6705238   PCES:   1, LBS:    4084 W7B598 E06   6705198   PCES:   1, LBS:    4084
  E7B102 E14   6705251   PCES:   1, LBS:    4084 W7B598 E06   6705197   PCES:   1, LBS:    4084
  E7B102 E13   6705241   PCES:   1, LBS:    4084 E7B102 E12   6705230   PCES:   1, LBS:    4084

Form TC1: Revision 2: Date 23 Apr 2014
Test Certificate
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NOTE - PER API-650 5.1.5.4 - BOTTOM PLATES UNDER THE SHELL SHALL
HAVE THE OUTER ENDS OF THE JOINTS FITTED AND LAP-WELDED TO
FORM A SMOOTH BEARING SURFACE.
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Item 8 - Floor - Weld Map



Item 8 - Floor - Visual Report



Item 8 - Floor - Vacuum Box Test Report



Item 9 – Shell to Floor Seams 

 

 
Contents 

1. Initial and Final Pass Weld Map 
2. Visual Report 
3. Diesel Test – Leak Test Report 



NOTE - PER API-650 5.1.5.4 - BOTTOM PLATES UNDER THE SHELL SHALL
HAVE THE OUTER ENDS OF THE JOINTS FITTED AND LAP-WELDED TO
FORM A SMOOTH BEARING SURFACE.

      
      











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Item 9 - Shell to Floor Seams - Initial and Final Pass Weld Map



Item 9 - Shell to Floor Seams - Visual Report



Item 9 - Shell to Floor Seams - Diesel Test Report



Item 10 - Shell 

 

 
Contents 

1. MTR 
2. Roundness Dimension Report (SAS) 
3. Roundness Dimension Report (AmSpec) 
4. Weld Map and MTR Traceability, Visual Report 
5. Dimension Reports – Banding 
6. Dimension Reports – Peaking 
7. Dimension Reports – Plumbness 
8. Diesel Test Reports 
9. UT Report (3rd Party) 
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Item 10 - Shell - Roundness Dimension Report



Item 10 - Shell Roundness Dimension Report - AmSpec Data (3rd party)



5V11 5V12 5V1 5V2 5V3 5V4 5V5 5V6 5V7 5V8 5V9 5V10

4V12 4V1 4V2 4V3 4V4 4V5 4V6 4V7 4V8 4V9 4V10 4V11

3V12 3V1 3V2 3V3 3V4 3V5 3V6 3V7 3V8 3V9 3V10 3V11

2V12 2V1 2V2 2V3 2V4 2V5 2V6 2V7 2V8 2V9 2V10 2V11

1V1 1V2 1V3 1V4 1V5 1V6 1V7 1V8 1V9 1V10 1V12 1V13

1V13 E7B111 B15

1V11   DOOR SHEET

1V11 (DOOR

SHEET)

1V12
1V13 MG KW

KW MT

MM/MT MM/MTDOOR SHEET

MG/KWH1
IN OUT
JO MG

5V9 JN

5V5 JO

4V11 DZ

IN OUT
H2 JO/MM MG/KW H3 JO/MM MG/KW H4 JO/MM

4V12 W7B608 B08 5V12 W7B608 B08

HORIZONTAL (Welder ID)
IN OUT IN OUT

4V11 W7B608 B09 5V11 W7B608 B07
1V12 E7B111 B15 2V12 W7B608 B11 3V12 W7B608 B06

4V10 W7B608 B08
1V11 E7B111 B15 2V11 W7B608 B11 3V11 W7B608 B06

4V9 W7B608 B07 5V9
1V10 E7B111 B15 2V10 W7B608 B11 3V10 W7B608 B07

W7B608 B06
1V9 E7B111 B15 2V9 W7B608 B11 3V9 W7B608 B06

5V10 W7B608 B09
W7B608 B06

1V8 E7B111 B15 2V8 W7B608 B11 3V8 W7B608 B07 4V8 W7B608 B09 5V8

W7B608 B09
1V7 E7B111 B16 2V7 W7B608 B11 3V7 W7B608 B09 4V7 W7B608 B08 5V7 W7B608 B07
1V6 E7B111 B15 2V6 W7B608 B11 3V6 W7B608 B06 4V6 W7B608 B06 5V6

W7B608 B08
1V5 E7B111 B15 2V5 E7B111 B14 3V5 W7B608 B08 4V5 W7B608 B09 5V5 W7B608 B08
1V4 E7B111 B15 2V4 E7B111 B14 3V4 W7B608 B06 4V4 W7B608 B07 5V4

4V2 W7B608 B08 5V2 W7B608 B07
1V3 E7B111 B16 2V3 W7B608 B11 3V3 W7B608 B07
1V2 E7B111 B15 2V2 E7B111 B14 3V2 W7B608 B06

4V3 W7B608 B07 5V3 W7B608 B06

Heat Number Heat Number Heat Number
E7B111 B15 W7B608 B11 W7B608 B09 4V1 5V1W7B608 B07 W7B608 B06

PLATES IDENTIFICATION (heat numbers)
1V1 2V1 3V1

5V11 KW DZ
5V12 MT DZ4V12 MT DZ3V12 JN DZ2V12 KW MT

2V11 KW KW

Heat Number Heat Number

5V3 KW JH
5V4 KW JO

JH
5V10 DZ DZ

5V7 JH JN
5V8 JN JN

DZ

4V9 DZ DZ
4V10 DZ DZ

4V3 JO JO
4V4 JH JH

DZ

4V5

MT
5V2 DZ MT

3V8 DZ MG

3V5 JN JH JN JH
4V6 JH JH
4V7 JH JH
4V8 CJ

JO
5V6 JH JO

3V7 MG DZ

3V11 MG DZ

3V9 DZ MG
3V10 DZ MG

3V6 JN DZ

3V3 JH JH
3V4 JH JH

MT
MM MM

DZ
DZ DZ

IN OUT
3V1 JH JN
3V2 JH

2V10 KW KW

2V8 KW MG
2V9 KW MG

2V6 MG1V6
1V7
1V8
1V9

1V10

1V1

DZ MT
MT

1V3
1V4
1V5

DZ MT

MG MG
MG KW
KW KW
KW KW

DZ MT

DZ MT
2V5 DZ MT

IN OUT
MT DZ
MT DZ

2V3 DZ

MT
DZ

2V7 MG MG

DZ
2V4

VERTS (Welder ID)

Tank #2 Rankin Inlet (AEM)

270180900

IN OUT

1V2
4V1 MT MT
4V2 JO KWJN

IN OUT

2V2
2V1

IN OUT
5V1 DZ
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Sub-Arc Systems Inc. 

Exhibit 17, Rev A 

QUALITY CONTROL MANUAL 

DIMENSIONAL CHECK REPORT - BANDING 

Customer: Ab."' \GC E��t-E..

Location: �tJK.IN ltJL-ET '11'\;N\(. � a_

Equipment Tag No.: ...:, /A

Equipment Type: ""/A 

Equipment Description: ,J / A 

Code Requiring Test: API 650 Reason for Test: New Construction 

4605-47 Street 

Vennillion, AB, T9X !L6 

780-608-9589

(Each circumferential seam will be checked for banding and max. banding dimension recorded for that 
seam. Circumferential seams will be checked at 45 degree intervals or less, max. 20' spacing) 

Test Date(s): Av� \ i / \1 

Tested by: m Atr I �W\E:A..

Seam Test Results: 

1-s-r" Hog,1::u>tJmk °Yv'B•::fi:>\N � LJ½£LK-$ 1)0Ne.

Sub-Arc Representative Signature: '1f � Date: f}w� IZ/17 

Client Representative Signature: ___________ Date: ______ _ 

Client Signature: �u�.!el-1!!:'" -!!::!� .. l!I,,· LI -�C�L.,:::e,D.....,!!:L....61!..!�!.t.lW'!tLJ.t�S,t:___ __ Date a�� ajn

Revision 1 

March 1, 2017 Page 40 of 46 
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Sub-Arc Systems Inc. 

Exhibit 17, Rev A 

QUALITY CONTROL MANUAL 

DIMENSIONAL CHECK REPORT - BANDING 

Customer: '1�1'-l\C..O E�HqLc.. 

Location: Q._Ptl\l K.\N \Nu.,\ \�tSK i:l: � -

Equipment Tag No.: t.1/Pt 

Equipment Type: � /A 

Equipment Description: ,J /�

Code Requiring Test: API 650 Reason for Test: New Construction 

4605-47 Street 

Vermillion, AB, T9X IL6 
780-608-9589

(Each circumferential seam will be checked for banding and max. banding dimension recorded for that 
seam. Circumferential seams will be checked at 45 degree intervals or less, max. 20' spacing) 

Test Date(s): Aveq ,� /r1 
Tested by: VY\�TT \Vll-VV\Q

Seam Test Results: 

\_, �wJ\> \--\0'1-\'"l..O�L. ¾>JDpJ� �\'\-€!..KS Dot-}€ Ev£-f.Y 'd..Of:.T

(1'\e)( Be-�nn.,\<1 w'A-S 5/\lo 
I 

ON A: L.\ Fr LE\/'EJ...:

Sub-Arc Representative Signature: -�$
...:.-

-
�
µ.

�u.o;.i=:;.£...t.�:=;;- .a..--- Date: Av<=t \q / 11 

Client Representative Signature: ___________ Date: ______ _ 

Revision 1 
March I, 2017 Page 40 of 46 
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-
-------

-

Sub-Arc Systems Inc. 4605-4 7 Street 

Vermillion,AB, T9X IL6 
780-608-9589

Exhibit 17, Rev A 

QUALITY CONTROL MANUAL 

DIMENSIONAL CHECK REPORT - BANDING 

Customer: A-�tJ \l.Q E:A-eq'--e

Location: 'z-A-tJ"-\N \N U:..T �I\)\( -tLa.

Equipment Tag No.: tJ/A

Equipment Type: tJ / A

Equipment Description: ,., i�

Code Requiring Test: API 650 Reason for Test: New Construction

(Each circumferential seam will be checked for banding and max. banding dimension recorded for that
seam. Circumferential seams will be checked at 45 degree intervals or less, max. 20' spacing)

Test Date(s): Aueq \q /11. 

Tested by: VY\A-rt T U'R..M �-A.,.

Seam Test Results:

Y-n+ 1-h,rtr�.oN�L- Sbar::ID,tJ(q �J:}£.C..KS J2QNt:.. t-Vt� d0F,

01Ax fuA:NPuJ� lA.)AS 5/,�' orJ A: Yr=r L£vE.L

Sub-Arc Representative Signature: -:;p� Date: t'.lut-1 \ q_ / ( 7 .

Client Representative Signature: ___________ Date: ______ _ 

ClientSignature: �J C.LeAo e�;,,� 

Revision 1 
March 1, 2017 Page 40 of 46 
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Sub-Arc Systems Inc. 

QUALITY CONTROL MANUAL 

Exhibit 16, Rev A 

DIMENSIONAL CHECK REPORT - PEAKING 

Customer: A�Nt(O tJ¼tL-E..

Location: <l.�NKlN \,"t.E:., �,-.,K �;).. · 
Equipment Tag No.: � /,,_

Equipment Type: "'/Fr

Equipment Description: t..i/Pr

Code Requiring Test: API 650 Reason for Test: New Construction

4605-47 Street 
Vennillion, AB, T9X 1L6 

780-608-9589

(Each vertical seam will be checked for peaking and max. peak dimension recorded for that seam.)

Test Date(s): 'Av'l Ii /11

Tested by: T'Y\A-rr lvfZ.W\�

Seam Test Results:

5�:a- av\ 'h1o" , �va �. �"3 ·hb', c2v4 fi, avs ti, .2vb 'Ls'�

�,V1 1/1/', d-..V$ �h(z
11

, e,,\/9 1/u,.'
1

, �vlQ t«, a, \J l 1/.1
1

' I av,p. '/1'<>
11 

Sub-Arc Representative Signature: _��"""'1/g�'4c='OZ1=-=-,.e,�,__ __ Date: Av� 1$./17

Client Representative Signature: __________ Date: _______ _

Client:
--.:i.:::

�
=..::

J �-..���---
,;;.._..

_; ______ Date: JRP?i/17 
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Item 10 - Shell - Dimension Report - Peaking



Item 10 - Shell - Dimension Report - Peaking



Sub-Arc Systems Inc. 

QUALITY CONTROL MANUAL 

Exhibit 16, Rev A 

Customer: 

DIMENSIONAL CHECK REPORT - PEAKING 

A-Gt NI (..0 E�� 1-,E..

Location: ({At-J�\� lNLE..., Tl\-N\!.. -t¼:�

Equipment Tag No.: >J/Pt 

Equipment Type: � Ir:�

Equipment Description: "'/9(­

Code Requiring Test: API 650 Reason for Test: New Construction 

4605-47 Street 
Yennillion, AB, T9X IL6 

780-608-9589

(Each vertical seam will be checked for peaking and max. peak dimension recorded for that seam.) 

Test Date(s): A-ueq 1<'6/ 1'1

Tested by: 11}1 A-rr �rt.VY\� 

\___ , Seam Test Results:

SRY - L\vl ,: 
1 

4va \1,t, LiY3 ·,�,,, yvy 3/11,/', '::tvs '''4", 

Sub-Arc Representative Signature: ;)p� Date: Wf-\ 1R/17 · 

Client Representative Signature: __________ Date: _______ _ 

Revision 1 
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L· 

Sub-Arc Systems Inc. 4605-47 Street 

Vermillion, AB, T9X 1L6 
780-608-9589

QUALITY CONTROL MANUAL 

Exhibit 16, Rev A 

DIMENSIONAL CHECK REPORT - PEAKING 

Customer: Ae:q"1lW EAe:t� 

Location: <l.�"114N lNL€.i ,�...,� ±k: � 

Equipment Tag No.: N/A

Equipment Type: rJ/f't 

Equipment Description: rJ IA 

Code Requiring Test: API 650 Reason for Test: New Construction 

(Each vertical seam will be checked for peaking and max. peak dimension recorded for that seam.) 

Test Date(s): Av'=\ l � / 1,

Tested by: l'Y\ATT \ v1!-W'€..l.-

Seam Test Results: 

Sub-Arc Representative Signature:-�--�-� ...................... ...__ __ Date: Av<, IZ/tJ ,

Client Representative Signature: __________ Date: _______ _ 

Revision 1 
March 1, 2017 

Date: a.«4d A3/'7

Page 39 of 46 

Item 10 - Shell - Dimension Report - Peaking



Sub-Arc Systems Inc. 

Exhibit 19, Rev A 

Customer: 

QUALITY CONTROL MANUAL 

DIMENSIONAL CHECK REPORT - PLUMBNESS 

A6-1Jteo �

Location: fArJK>W IJ\SL&.T TAtv 1< -=f-z 

Equipment Tag No.: fl// 4

Equipment Type: /ti J A 

Equipment Description: fV /19 

Code Requiring Test: API 650 Reason for Test: New Construction 

4605-47 Street 

Vermillion, AB, T9X !L6 
780-608-9589

(The tank shell will be checked for plumb at 12" below the tank roof. Plumb measurements will be 
checked at 45 degree intervals or less, max. 20' spacing) 

Test Date(s): Av<q \"'"1 / Ii 

Tested by: (Y\An M.�()(.E..Nt..\t-

Seam Test Results: 

ff wrrh1-e55 /Y?etJS� hdd

Sub-Arc Representative Signature: � Date 4 lz/4 

Client Representative Signature: Date: . 

Client Signature: Sf�. -c-,. V'-d
---.-

-- Datea;/4¢7

Revision 1 
March 1, 2017 

� 
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Sub-Arc Systems Inc. 

Exhibit 15b, Rev 1 

Customer: Agnico Eagle 

QUALITY CONTROL MANUAL 

DIESEL TEST REPORT (SHELL) 

Location: Rankin Inlet i:xnk :J:ta

Equipment Tag No.: N/A 

Equipment Type: N/A 

Equipment Description: N/A 

4605-47 Street 

Vermillion, AB, T9X 116 

780-608-9589

Code Requiring Test: API 650 (section 7.3.5) Reason for Test: New Construction 

(The shell shall be tested by painting all of the joints on the inside with a highly penetrating oil and 
carefully examining the outside of the joints for leakage.) 

Surface Condition (As Welded) 

Test Solution: Diesel Test Date(s): A(,(..r /I /1,-

Tested by: C/..r;s �J�. 
Items Tested: 

Ambient Conditions: 9 C 

Results: 

d, /4�.k, 
' 

Sub-Arc Representative Signature:�. Date: --.llu�7-----=I 1_/-'-1--'--r __

Client Representative Signature: _________ Date: __________ _ 

Client Signature: �oLt.lllc C:..._<J

� 

Revision 1 
March 1, 2017 

Date /4$ // /;? 
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Sub-Arc Systems Inc. 

\__,
Exhibit 1 Sb, Rev 1 

Customer: Agnico Eagle 

Location: Rankin Inlet 

Equipment Tag No.: N/A 

Equipment Type: N/A 

Equipment Description: N/A 

QUALITY CONTROL MANUAL 

DIESEL TEST REPORT (SHELL) 

4605-4 7 Street 

Vermillion, AB, T9X 1L6 

780-608-9589

Code Requiring Test: API 650 (section 7.3.5) Reason for Test: New Construction 

(The shell shall be tested by painting all of the joints on the inside with a highly penetrating oil and 
carefully examining the outside of the joints for leakage.) 

Surface Condition (As Welded) 

Test Solution: Diesel 

Tested by: /41\.-tr -;-we#t,Q,. 

Items Tested: 

.--7
,-oA . I , I\ 

.5- Hr:,f"Q..o'!"� 

Results: 

Nl:> fee. tc., 

Test Date(s): �'- jj_/ /?­

Ambient Conditions: / () °C 

Sub-Arc Representative Signature:�? 

Client Representative Signature: ---7"9------ Date: 

ClientSignature: -
� 

.Date: _4_P<_l_/�-v-/7--
)f,_pl.-'" C: �"" 1

Revision 1 
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Sub-Arc Systems Inc. 

Exhibit 15b, Rev 1 

Customer: Agnico Eagle 

Location: Rankin Inlet 

Equipment Tag No.: N/A 

Equipment Type: N/A 

Equipment Description: N/A 

QUALITY CONTROL MANUAL 

DIESEL TEST REPORT (SHELL) 

4605-47 Street 

Vem1illion, AB, T9X 1L6 

780-608-9589

Code Requiring Test: API 650 (section 7.3.5) Reason for Test: New Construction 

(The shell shall be tested by painting all of the joints on the inside with a highly penetrating oil and 
carefully examining the outside of the joints for leakage.) 

Surface Condition (As Welded) 

Test Solution: Diesel 

Tested by: Md ,;-�a_

Items Tested: 

'-{1: Jlo&z¢N1?tt_. 

Results: 

No le�ts 

Test Date(s): 

U')o/t
Ambient Conditions: rv L-

Client Representative Signature: _________ Date: __________ _ 

Client Signature: .....,,,,.'---::i����'7W.A=.J-_----- Datefts�-/2-�-r?
L---'-/_?'-----

Revision 1 
March 1, 2017 Page 48 of 48 
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Sub-Arc Systems Inc. 

Exhibit 15b, Rev 1 

Customer: Agnico Eagle 

Location: Rankin Inlet 

Equipment Tag No.: N/A 

Equipment Type: N/A 

Equipment Description: NIA 

QUALITY CONTROL MANUAL 

DIESEL TEST REPORT (SHELL) 

4605-4 7 Street 

Vennillion, AB, T9X 1L6 

780-608-9589

Code Requiring Test: API 650 (section 7.3.5) Reason for Test: New Construction 

(The shell shall be tested by painting all of the joints on the inside with a highly penetrating oil and 
carefully examining the outside of the joints for leakage.) 

Surface Condition (As Welded) 

Test Solution: Diesel Test Date(s): /L7 C ;�. 
Tested by:� �� Ambient Conditions: 10· C..

Items Tested: 
(-s+ L ., fJ 
- I\O(i2.-;'l� V�-

Results: 

Sub-Arc Representative Signature:� Date: _ ..... 4 ....... _._ ..... & ..... 7+-b..........,.2'------

Client Representative Signature: _________ Date: __________ _ 

ClientSignature: C,/t.;.0 C,LeN\ .ioN/19 

Revision 1 
March 1, 2017 

Date: � � 3 /17 
J 

Page 48 of 48 
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Client : Inukshuk Construction Ltd, Date d’intervention :
Intervention date : 

2017-08-30
Adresse/Address : PO Box 654 Rankin Inlet,  

Nunavut X0C 0G0 Date du rapport : 
Report date : 

2017-09-08 
Contact :  Marc Losier 

Entrepreneur : 
Contractor : 

N/A 
No dossier : 
File no : 

INS-117107-01_R01 

Endroit du travail : 
Job location :  

Rankin Inlet , Nunavut 
Commande : 
Order : 

295-1046 

Page 1 de/of 3 

Techniciens : 
Technicians : 

Sylvain Germain 
Assistants: 

Approuvé par : 
Approved by : 

Pierre Dostie  
Technical Supervisor  

CSA W178.2 level 2 CSA W178.2, niveau 3 
Ce rapport ne doit pas être reproduit, sinon en entier, sans l'autorisation écrite de SGS CANADA inc. 

Le présent rapport est émis par la Société conformément à ses Conditions Générales de Service accessibles sur http://www.sgs.ca/fr-FR/Terms-and-Conditions.aspx 
This report is confidential and shall not be reproduced without the written approval of SGS CANADA Inc 

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.ca/en/Terms-and-Conditions.aspx 

SGS Canada Inc.  Services industriels / Industrial Services     1300,  boul. du Parc Technologique, Québec, QC  G1P 4S3   t (800) 361-1679  f (418) 683-6328    www.sgs.ca 
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INSP. VISUELLE 
VISUAL INSP.  

MAGNÉTOSCOPIE
MAGNETIC PARTICLES

RESSUAGE 
LIQUID PENETRANT 

ULTRASONS
ULTRASONIC

DESCRIPTION : 

Magnetic particles inspection and Ultrasonic inspection on tank 2 

The client is opting to use an ultrasonic testing, instead of radiographic testing 

Remark : Visual testing was performed by client 
I 

INSP. VISUELLE / VISUAL INSP.   
NORME :
SPECIFICATION :  

N° équip. :  
Equip. no : 

N/A

MAGNÉTOSCOPIE 
MAGNETIC PARTICLES 

NORME :
SPECIFICATION :  

API 650
N° équip. :  
Equip. no : 

MP-Q-27

Ampérage : 
Amperage :  

Culasse/Yoke 
Continue
Continuous 

Résiduelle 
Residual

Humide 
Wet

Sèche 
Dry

Longitudinale 
Longitudinal 

Circulaire 
Circular 

C.A. 
A.C.

C.C. 
D.C.

Démagnétisée 
Demagnetized

RESSUAGE 
LIQUID PENETRANT 

NORME :  
SPECIFICATION : 

N° équip. :  
Equip. no : 

Pénétrant/Penetrant :  Émulsifiant/Emulsifier : Révélateur/Developer : 

Temps/Time : Temps/Time :  Temps/Time : 

ULTRASONS / ULTRASONIC 
NORME :  
SPECIFICATION :  

API 650

ÉTALONNAGE/CALIBRATION : 

Bloc/Block : IIW  Type 2 Trou/Hole : N/A C.A.D. /D.A.C. : X

APPAREIL/EQUIPMENT : 

Instrument : USM GO+ Couplant : Echogel Échelle/Sweep length : 

N° équip./Equip. no : UT-Q-34 Palpeur/Transducer :  0º degré and 70º degré 

RÉSULTATS/RESULTS : 

For ultrasonic results: All spots are acceptable. See attached tables for locations.  

Magnetic particles inspection was performed on angle joint between the shell and nozzle, inside and outside the tank: 

 -Inside tank, weld between shell/nozzle, with a 100%: magnetic particles inspection, is acceptable

 -Outside tank, weld between shell/pad & weld between pad/nozzle, with 100% (note 1): magnetic particles inspection, is
acceptable.

Note 1: Fourteen (14) nozzles including four (4) manholes and one nozzle outside, does not have pad .  Please refer to 
drawing 295-M10; part section K-K item #10. This nozzle corresponds to a ¾” coupling for a water temperature gauge in 
the shell and the client has advised that no repad is needed for this specific coupling.



Client : Inukshuk Construction Ltd, Date d’intervention :
Intervention date : 

2017-08-30
Adresse/Address : PO Box 654 Rankin Inlet,  

Nunavut X0C 0G0 Date du rapport : 
Report date : 

2017-09-08 
Contact :  Marc Losier 
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Picture : 1 

View of some nozzles 

Picture : 2 

View of tank 2 



Client : Inukshuk Construction Ltd, Date d’intervention :
Intervention date : 

2017-08-30
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Contact :  Marc Losier 
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  Picture :3  

  View of manhole before padding 





Item 11 – Compression Ring 
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Item 11 - Compression Ring - Rim Angle to Roof Weld Map
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Item 11 - Compression Ring - Visual Report



Item 12 – Roof 
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Test Certificate

Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41966 & 41-490196 Mill Order No. 41-491119-13 Shipping Manifest: AR240131

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 21 Feb 17
Cert Date: 21 Feb 17

Cert No: 081597448
(Page 1 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

E7B102 E11 0.256 (DISCRT) C 33 44 37 38 -50F L 5.0

C 35 27 34 32 -50F T 5.0

E7B102 E12 0.256 (DISCRT) C 39 40 36 38 -50F L 5.0

C 27 25 22 25 -50F T 5.0

E7B102 E13 0.255 (DISCRT) C 55 76 26 T 35 34 30 33 -50F L 5.0

C 27 44 41 37 -50F T 5.0

E7B102 E14 0.256 (DISCRT) C 55 75 24 T 56 41 58 52 -50F L 5.0

C 27 32 30 30 -50F T 5.0

W7B598 E06 0.256 (DISCRT) C 30 30 30 30 -50F L 5.0

C 37 27 23 29 -50F T 5.0

W7B598 E07 0.256 (DISCRT) C 52 72 25 T

W7B598 E08 0.256 (DISCRT) C 51 71 25 T

W7B598 E10 0.256 (DISCRT) C 32 40 31 34 -50F L 5.0

C 28 34 28 30 -50F T 5.0

Heat Chemical Analysis
Id C Mn P S Si Tot Al Sol Al Cu Ni Cr Mo Cb V Ti B N ORGN

E7B102 .18 .94 .009 .001 .25 .027 .025 .26 .12 .11 .05 .002 .005 .011 .0002 .0076 USA

W7B598 .18 .92 .009 .001 .24 .028 .022 .26 .13 .08 .05 .001 .004 .011 .0002 .0078 USA

KILLED STEEL
MERCURY IS NOT A METALLURGICAL COMPONENT OF THE STEEL AND NO MERCURY WAS INTENTIONALLY ADDED DURING THE MANUFACTURE
OF THIS PRODUCT.
KILLED STEEL, PRODUCED TO A FINE GRAIN PRACTICE
MTR EN 10204:2004 INSPECTION CERTIFICATE 3.1 COMPLIANT
CHARPY FULL SIZE EQUIVALENT = ABSORBED ENERGY AVG X 10 / TEST SIZE IN MM
NORMALIZED PLATES.  HEATED AT 1665F FOR  14 MINUTES.
TEST COUPONS TAKEN FROM HEAT TREATED PLATE.
PRODUCTS SHIPPED:
  W7B598 E06   6705201   PCES:   1, LBS:    4084 W7B598 E06   6705200   PCES:   1, LBS:    4084
  E7B102 E14   6705250   PCES:   1, LBS:    4084 E7B102 E14   6705249   PCES:   1, LBS:    4084
  E7B102 E13   6705243   PCES:   1, LBS:    4084 E7B102 E12   6705236   PCES:   1, LBS:    4084
  E7B102 E13   6705244   PCES:   1, LBS:    4084 W7B598 E06   6705199   PCES:   1, LBS:    4084
  E7B102 E12   6705235   PCES:   1, LBS:    4084 E7B102 E13   6705234   PCES:   1, LBS:    4084
  E7B102 E11   6705193   PCES:   1, LBS:    4084 E7B102 E11   6705190   PCES:   1, LBS:    4084
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Test Certificate

Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41966 & 41-490196 Mill Order No. 41-491119-13 Shipping Manifest: AR240131

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 21 Feb 17
Cert Date: 21 Feb 17

Cert No: 081597448
(Page 2 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

  W7B598 E10   6705178   PCES:   1, LBS:    4084 E7B102 E11   6705183   PCES:   1, LBS:    4084
  W7B598 E10   6705177   PCES:   1, LBS:    4084 W7B598 E10   6705181   PCES:   1, LBS:    4084
  W7B598 E10   6705179   PCES:   1, LBS:    4084 W7B598 E10   6705189   PCES:   1, LBS:    4084
  W7B598 E10   6705186   PCES:   1, LBS:    4084 E7B102 E11   6705172   PCES:   1, LBS:    4084
  E7B102 E11   6705176   PCES:   1, LBS:    4084 W7B598 E10   6705180   PCES:   1, LBS:    4084
  E7B102 E11   6705192   PCES:   1, LBS:    4084 E7B102 E11   6705194   PCES:   1, LBS:    4084
  E7B102 E11   6705184   PCES:   1, LBS:    4084 E7B102 E11   6705185   PCES:   1, LBS:    4084
  W7B598 E06   6705207   PCES:   1, LBS:    4084 W7B598 E06   6705206   PCES:   1, LBS:    4084
  E7B102 E12   6705239   PCES:   1, LBS:    4084 E7B102 E12   6705231   PCES:   1, LBS:    4084
  E7B102 E14   6705247   PCES:   1, LBS:    4084 E7B102 E13   6705242   PCES:   1, LBS:    4084
  E7B102 E14   6705248   PCES:   1, LBS:    4084 E7B102 E12   6705237   PCES:   1, LBS:    4084
  W7B598 E06   6705209   PCES:   1, LBS:    4084 E7B102 E13   6705240   PCES:   1, LBS:    4084
  E7B102 E12   6705238   PCES:   1, LBS:    4084 W7B598 E06   6705198   PCES:   1, LBS:    4084
  E7B102 E14   6705251   PCES:   1, LBS:    4084 W7B598 E06   6705197   PCES:   1, LBS:    4084
  E7B102 E13   6705241   PCES:   1, LBS:    4084 E7B102 E12   6705230   PCES:   1, LBS:    4084
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Test Certificate

Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41965 & 41-490195 Mill Order No. 41-491117-01 Shipping Manifest: AR240135

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 21 Feb 17
Cert Date: 21 Feb 17

Cert No: 081597458
(Page 1 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

E7B101 E01 0.256 (DISCRT) C 53 75 25 T

E7B101 E02 0.256 (DISCRT) C 37 27 59 41 -50F L 5.0

C 24 36 28 29 -50F T 5.0

E7B101 E03 0.256 (DISCRT) C 54 75 27 T 51 62 61 58 -50F L 5.0

C 37 30 27 31 -50F T 5.0

E7B101 E04 0.256 (DISCRT) C 22 33 38 31 -50F L 5.0

C 42 37 48 42 -50F T 5.0

E7B101 E05 0.256 (DISCRT) C 61 49 61 57 -50F L 5.0

C 32 41 32 35 -50F T 5.0

W7B598 E07 0.256 (DISCRT) C 52 72 25 T

W7B598 E08 0.256 (DISCRT) C 51 71 25 T 33 31 37 34 -45F L 5.0

C 30 28 31 30 -45F T 5.0

W7B598 E09 0.256 (DISCRT) C 43 31 55 43 -50F L 5.0

C 33 30 31 31 -50F T 5.0

Heat Chemical Analysis
Id C Mn P S Si Tot Al Sol Al Cu Ni Cr Mo Cb V Ti B N ORGN

E7B101 .19 .92 .010 <.001 .24 .022 .020 .24 .13 .10 .04 .002 .005 .010 .0002 .0069 USA

W7B598 .18 .92 .009 .001 .24 .028 .022 .26 .13 .08 .05 .001 .004 .011 .0002 .0078 USA

KILLED STEEL
MERCURY IS NOT A METALLURGICAL COMPONENT OF THE STEEL AND NO MERCURY WAS INTENTIONALLY ADDED DURING THE MANUFACTURE
OF THIS PRODUCT.
KILLED STEEL, PRODUCED TO A FINE GRAIN PRACTICE
MTR EN 10204:2004 INSPECTION CERTIFICATE 3.1 COMPLIANT
CHARPY FULL SIZE EQUIVALENT = ABSORBED ENERGY AVG X 10 / TEST SIZE IN MM
NORMALIZED PLATES.  HEATED AT 1665F FOR  14 MINUTES.
TEST COUPONS TAKEN FROM HEAT TREATED PLATE.
PRODUCTS SHIPPED:
  E7B101 E05   6705084   PCES:   1, LBS:    4084 E7B101 E02   6705125   PCES:   1, LBS:    4084
  E7B101 E02   6705123   PCES:   1, LBS:    4084 E7B101 E05   6705086   PCES:   1, LBS:    4084
  E7B101 E03   6705100   PCES:   1, LBS:    4084 E7B101 E05   6705085   PCES:   1, LBS:    4084
  E7B101 E02   6705124   PCES:   1, LBS:    4084 W7B598 E08   6705042   PCES:   1, LBS:    4084
  W7B598 E08   6705041   PCES:   1, LBS:    4084 W7B598 E08   6705040   PCES:   1, LBS:    4084
  W7B598 E09   6705038   PCES:   1, LBS:    4084 W7B598 E08   6705043   PCES:   1, LBS:    4084
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Test Certificate

Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41965 & 41-490195 Mill Order No. 41-491117-01 Shipping Manifest: AR240135

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 21 Feb 17
Cert Date: 21 Feb 17

Cert No: 081597458
(Page 2 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

  W7B598 E08   6705039   PCES:   1, LBS:    4084 E7B101 E05   6705087   PCES:   1, LBS:    4084
  W7B598 E08   6705052   PCES:   1, LBS:    4084 W7B598 E08   6705050   PCES:   1, LBS:    4084
  W7B598 E08   6705049   PCES:   1, LBS:    4084 W7B598 E08   6705044   PCES:   1, LBS:    4084
  W7B598 E08   6705045   PCES:   1, LBS:    4084 E7B101 E04   6705126   PCES:   1, LBS:    4084
  E7B101 E02   6705151   PCES:   1, LBS:    4084 E7B101 E02   6705152   PCES:   1, LBS:    4084
  E7B101 E02   6705150   PCES:   1, LBS:    4084 E7B101 E05   6705162   PCES:   1, LBS:    4084
  E7B101 E05   6705160   PCES:   1, LBS:    4084 E7B101 E05   6705153   PCES:   1, LBS:    4084
  E7B101 E05   6705161   PCES:   1, LBS:    4084 E7B101 E04   6705129   PCES:   1, LBS:    4084
  E7B101 E04   6705127   PCES:   1, LBS:    4084 E7B101 E04   6705130   PCES:   1, LBS:    4084
  E7B101 E04   6705128   PCES:   1, LBS:    4084 E7B101 E05   6705163   PCES:   1, LBS:    4084
  E7B101 E02   6705149   PCES:   1, LBS:    4084 E7B101 E04   6705102   PCES:   1, LBS:    4084
  W7B598 E08   6705046   PCES:   1, LBS:    4084
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Test Certificate

Customer:
SAMUEL, SON & CO. LTD
1250 APPLEBY LINE

BURLINGTON
ON L7L5G6

(P) Cust Part #:

WE HEREBY CERTIFY THAT THIS MATERIAL WAS

TESTED IN ACCORDANCE WITH, AND MEETS THE Justin Ward +1 251 662 4400
REQUIREMENTS OF, THE APPROPRIATE SPECIFICATION     SENIOR METALLURGIST - PRODUCT

12400 Highway 43 North, Axis, Alabama  36505, US

Customer P.O.No.:C41965 & 41-496189 Mill Order No. 41-496191-01 Shipping Manifest: AR240215

Product Description: CSA G40.21(2013) 38WT/260WT - CAT

5;LCVN 15FT.LBS,TCVN13FT.LBS@-45F/A673-P

ALLOYS API650(12TH ED) TABLE 4-1 GR.IIIA

NORMALIZED

Ship Date: 22 Feb 17
Cert Date: 22 Feb 17

Cert No: 081597726
(Page 1 of   2)

Size: 0.250 X 120.0 X 480.0 (IN)
Tested Pieces: Tensiles: Charpy Impact Tests

Heat
Id

Piece
Id

Tested 
Thickness

Tst
Loc

YS
(KSI)

UTS
(KSI)

%RA Elong %
2in   8in

Tst
Dir

Hardness Abs. Energy(FTLB)
1 2 3 Avg

% Shear
1 2 3 Avg

Tst
Tmp

Tst 
Dir

Tst
Siz
(mm)

BDWTT
Tmp %Shr

E7B102 E13 0.255 (DISCRT) C 55 76 26 T 35 34 30 33 -50F L 5.0

C 27 44 41 37 -50F T 5.0

W7B598 E07 0.256 (DISCRT) C 52 72 25 T 36 34 32 34 -45F L 5.0

C 30 29 27 29 -45F T 5.0

W7B598 E08 0.256 (DISCRT) C 51 71 25 T

W7B598 E09 0.256 (DISCRT) C 43 31 55 43 -50F L 5.0

C 33 30 31 31 -50F T 5.0

W7B598 E10 0.256 (DISCRT) C 32 40 31 34 -50F L 5.0

C 28 34 28 30 -50F T 5.0

Heat Chemical Analysis
Id C Mn P S Si Tot Al Sol Al Cu Ni Cr Mo Cb V Ti B N ORGN

E7B102 .18 .94 .009 .001 .25 .027 .025 .26 .12 .11 .05 .002 .005 .011 .0002 .0076 USA

W7B598 .18 .92 .009 .001 .24 .028 .022 .26 .13 .08 .05 .001 .004 .011 .0002 .0078 USA

KILLED STEEL
MERCURY IS NOT A METALLURGICAL COMPONENT OF THE STEEL AND NO MERCURY WAS INTENTIONALLY ADDED DURING THE MANUFACTURE
OF THIS PRODUCT.
KILLED STEEL, PRODUCED TO A FINE GRAIN PRACTICE
MTR EN 10204:2004 INSPECTION CERTIFICATE 3.1 COMPLIANT
CHARPY FULL SIZE EQUIVALENT = ABSORBED ENERGY AVG X 10 / TEST SIZE IN MM
NORMALIZED PLATES.  HEATED AT 1665F FOR  15 MINUTES.
TEST COUPONS TAKEN FROM HEAT TREATED PLATE.
PRODUCTS SHIPPED:
  W7B598 E10   6705182   PCES:   1, LBS:    4084 W7B598 E07   6705202   PCES:   1, LBS:    4084
  W7B598 E07   6705203   PCES:   1, LBS:    4084 W7B598 E07   6705204   PCES:   1, LBS:    4084
  W7B598 E07   6705205   PCES:   1, LBS:    4084 W7B598 E09   6705210   PCES:   1, LBS:    4084
  W7B598 E07   6705211   PCES:   1, LBS:    4084 W7B598 E07   6705212   PCES:   1, LBS:    4084
  W7B598 E07   6705213   PCES:   1, LBS:    4084 W7B598 E07   6705214   PCES:   1, LBS:    4084
  W7B598 E07   6705215   PCES:   1, LBS:    4084 W7B598 E10   6705216   PCES:   1, LBS:    4084
  W7B598 E10   6705217   PCES:   1, LBS:    4084 W7B598 E10   6705218   PCES:   1, LBS:    4084
  W7B598 E10   6705219   PCES:   1, LBS:    4084 W7B598 E09   6705220   PCES:   1, LBS:    4084
  W7B598 E09   6705221   PCES:   1, LBS:    4084 W7B598 E09   6705222   PCES:   1, LBS:    4084
  W7B598 E09   6705223   PCES:   1, LBS:    4084 E7B102 E13   6705232   PCES:   1, LBS:    4084
  E7B102 E13   6705233   PCES:   1, LBS:    4084 E7B102 E13   6705245   PCES:   1, LBS:    4084
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Item 13 – Roof Structure 
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