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Appendix A- Photographs 

 

 
No. 1- Aluminum bronze pipe test section 
CH-7.  White marks at right indicate 
bands of ultrasonic thickness test points. 

 

 

No. 2- Radiography test equipment.  
Metal box at center is housing for source 
which is deployed using yellow cable. 
Film and tape with lead reference 
numbers are at photo right, Geiger 
counter at left.   

 

 

 

No. 3- Portion of radiograph of weld at 
CH-10 L1.  Dark spots (circled) show 
porosity.  

 

 

No. 4- Portion of radiograph of weld at 
CH-9 C1.  Dark spots in a line (circled) 
indicate incomplete penetration. 
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No. 5- Portion of radiograph of weld at 
CH-33B L1.  Dark spots in a line (circled) 
indicate lack of fusion. 

 

 

No. 6- Portion of radiograph of weld at 
CH-18 C3, view 20-34.  Dark line (circled) 
is a crack in the weld. 

 

No. 7- Shear-wave ultrasonic testing.  The 
weld is coated with gel couplant and 
ultrasonic transducers on angled blocks 
are moved over it.  Image on instrument is 
interpreted by technicians to indicate 
presence or absence of defects. 

 

 

No. 8- Seeping leak at repair weld in 
aluminum bronze pipe in Desalting 
Building. 
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No. 9- Seeping leak at original weld in 
aluminum bronze pipe in Desalting 
Building. 

 

 

 

No. 10- Typical cracked circumferential 
weld in 72-inch header at Intake Pumping 
Station.  The crack is the vertical line from 
above the ruler.  This crack is in the weld 
between pipe piece nos. 2 and 3.  

 
No. 11- Unwelded joint in the 72-inch 
header pipe at the Intake Pumping 
Station.  This location was found covered 
with silt, suggesting that groundwater 
leaked into the pipe through this joint. 
 

 
No. 12- Cracked weld in 54-inch pipe at 
Wye Vault at the MODE.  Crack is the 
dark vertical line at the tip of the pen.  
Blue-green copper corrosion products 
covered the crack. 
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No. 13- Interior of 30-inch Hydranautics 
Feed pipe at location CH-19. Blue-green 
corrosion products are evident below the 
water line on the longitudinal weld 
(foreground) and on the circumferential 
weld (center). 
 

 
No. 14- Corrosion pitting on welds in 
bottom pipe shown in Photo No. 13.  Pit at 
right has been cleaned to show reddish 
copper color from dealloying. Mound of 
blue-green corrosion product at left is 
underlain with the same type of pit. 
 
 
 

 
No. 15- Close view of repair weld found 
under mound of corrosion products in 
foreground of Photo No. 13.  This location 
is on along the longitudinal weld at the 
bottom of the pipe. 
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max
A 388 380 1.83 -2.25 0.008 pass pass
B 390 381 3.83 -1.25 0.009 pass pass
C 387 383 0.83 0.75 0.004 pass pass
D 391 383 4.83 0.75 0.008 pass pass
E 387 381 0.83 -1.25 0.006 pass pass
F 380 388 -6.17 5.75 0.008 pass pass

Min G 387 389 0.83 6.75 0.002 pass pass
0.352 H 385 382 -1.17 -0.25 0.003 pass pass
Max I 385 380 -1.17 -2.25 0.005 pass pass

0.398 J 386 379 -0.17 -3.25 0.007 pass pass
K 382 381 -4.17 -1.25 0.001 pass pass
L 386 380 -0.17 -2.25 0.006 pass pass
A 435 415 0.38 -0.38 0.02 pass pass
B 436 414 1.38 -1.38 0.022 pass fail -0.0005
C 434 416 -0.63 0.63 0.018 pass pass

Min D 432 415 -2.63 -0.38 0.017 pass pass
0.4145 E 433 414 -1.63 -1.38 0.019 pass fail -0.0005

Max F 435 417 0.38 1.63 0.018 pass pass
0.4605 G 436 416 1.38 0.63 0.02 pass pass

H 436 416 1.38 0.63 0.02 pass pass
A 303 n/a -7.63 fail -0.049 n/a n/a
B 327 n/a 16.38 fail -0.025 n/a n/a
C 317 n/a 6.38 fail -0.035 n/a n/a

Min D 311 n/a 0.38 fail -0.041 n/a n/a
0.352 E 309 n/a -1.63 fail -0.043 n/a n/a
Max F 307 n/a -3.63 fail -0.045 n/a n/a

0.398 G 306 n/a -4.63 fail -0.046 n/a n/a
H 305 n/a -5.63 fail -0.047 n/a n/a

0.375

3 24

2 18

Pipe Wall ThicknessRecord Drawing

1 30

0.375

0.4375
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 750 738 4.58 -5.33 0.012 pass pass
B 744 745 -1.42 1.67 0.001 pass pass
C 743 744 -2.42 0.67 0.001 pass pass
D 744 746 -1.42 2.67 0.002 pass pass
E 749 739 3.58 -4.33 0.01 pass pass
F 749 736 3.58 -7.33 0.013 pass pass

Min G 739 738 -6.42 -5.33 0.001 pass pass
0.721 H 739 741 -6.42 -2.33 0.002 pass pass
Max I 743 745 -2.42 1.67 0.002 pass pass

0.779 J 746 750 0.58 6.67 0.004 pass pass
K 750 749 4.58 5.67 0.001 pass pass
L 749 749 3.58 5.67 0 pass pass
A 417 425 8.75 25.25 0.008 pass pass 0.0815 0.0895
B 411 387 2.75 -12.75 0.024 pass pass 0.0755 0.0515
C 409 439 0.75 39.25 0.03 pass pass 0.0735 0.1035
D 407 403 -1.25 3.25 0.004 pass pass 0.0715 0.0675

Min E 403 381 -5.25 -18.75 0.022 pass pass 0.0675 0.0455
0.2895 F 405 383 -3.25 -16.75 0.022 pass pass 0.0695 0.0475

Max G 407 388 -1.25 -11.75 0.019 pass pass 0.0715 0.0525
0.3355 H 407 392 -1.25 -7.75 0.015 pass pass 0.0715 0.0565

A 418 421 -0.50 -0.63 0.003 pass pass
B 421 422 2.50 0.38 0.001 pass pass
C 416 419 -2.50 -2.63 0.003 pass pass

Min D 416 423 -2.50 1.38 0.007 pass pass
0.4145 E 419 426 0.50 4.38 0.007 pass pass

Max F 420 420 1.50 -1.63 0 pass pass
0.4605 G 418 421 -0.50 -0.63 0.003 pass pass

H 420 421 1.50 -0.63 0.001 pass pass

0.3125

0.75

0.4375

4 48

5 12

6 18
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 435 602 1.75 1.63 pass pass 0.1415
B 436 603 2.75 2.63 pass pass 0.1425
C 436 601 2.75 0.63 pass pass 0.1405
D 432 599 -1.25 -1.38 pass pass 0.1385

Min E 429 598 -4.25 -2.38 pass pass 0.1375
0.4145 F 431 600 -2.25 -0.38 pass pass 0.1395

Max G 432 599 -1.25 -1.38 pass pass 0.1385
0.4605 H 435 601 1.75 0.63 pass pass 0.1405

A 432 392 1.75 4.25 0.04 pass fail -0.0225
B 431 387 0.75 -0.75 0.044 pass fail -0.0275
C 429 388 -1.25 0.25 0.041 pass fail -0.0265

Min D 430 385 -0.25 -2.75 0.045 pass fail -0.0295
0.4145 E 429 386 -1.25 -1.75 0.043 pass fail -0.0285

Max F 431 387 0.75 -0.75 0.044 pass fail -0.0275
0.4605 G 430 387 -0.25 -0.75 0.043 pass fail -0.0275

H 430 390 -0.25 2.25 0.04 pass fail -0.0245
A 290 300 -0.08 1.83 0.01 pass pass
B 290 298 -0.08 -0.17 0.008 pass pass
C 291 299 0.92 0.83 0.008 pass pass
D 290 298 -0.08 -0.17 0.008 pass pass
E 291 300 0.92 1.83 0.009 pass pass
F 289 299 -1.08 0.83 0.01 fail pass -0.0005

Min G 289 296 -1.08 -2.17 0.007 fail pass -0.0005
0.2895 H 290 298 -0.08 -0.17 0.008 pass pass

Max I 290 290 -0.08 -8.17 0 pass pass
0.3355 J 289 299 -1.08 0.83 0.01 fail pass -0.0005

K 291 300 0.92 1.83 0.009 pass pass
L 291 301 0.92 2.83 0.01 pass pass

10

0.4375

0.3125

0.4375

7 18

8 20

9 18
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 410 410 -1.08 4.25 0 fail fail -0.0045 -0.0045
B 413 404 1.92 -1.75 0.009 fail fail -0.0015 -0.0105
C 412 405 0.92 -0.75 0.007 fail fail -0.0025 -0.0095
D 412 410 0.92 4.25 0.002 fail fail -0.0025 -0.0045
E 412 407 0.92 1.25 0.005 fail fail -0.0025 -0.0075
F 411 408 -0.08 2.25 0.003 fail fail -0.0035 -0.0065
G 410 402 -1.08 -3.75 0.008 fail fail -0.0045 -0.0125

Min H 413 407 1.92 1.25 0.006 fail fail -0.0015 -0.0075
0.4145 I 414 403 2.92 -2.75 0.011 fail fail -0.0005 -0.0115

Max J 407 402 -4.08 -3.75 0.005 fail fail -0.0075 -0.0125
0.4605 K 409 406 -2.08 0.25 0.003 fail fail -0.0055 -0.0085

L 410 405 -1.08 -0.75 0.005 fail fail -0.0045 -0.0095
A 255 250 -0.13 -1.38 0.005 pass pass
B 254 250 -1.13 -1.38 0.004 pass pass
C 255 253 -0.13 1.63 0.002 pass pass
D 257 252 1.88 0.63 0.005 pass pass

Min E 255 251 -0.13 -0.38 0.004 pass pass
0.234 F 254 252 -1.13 0.63 0.002 pass pass
Max G 255 252 -0.13 0.63 0.003 pass pass

0.266 H 256 251 0.88 -0.38 0.005 pass pass
13

0.4375

0.25

11 30

12 16
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 436 436 3.92 2.50 0 pass pass
B 435 439 2.92 5.50 0.004 pass pass
C 436 437 3.92 3.50 0.001 pass pass
D 434 435 1.92 1.50 0.001 pass pass
E 433 432 0.92 -1.50 0.001 pass pass
F 431 429 -1.08 -4.50 0.002 pass pass

Min G 429 425 -3.08 -8.50 0.004 pass pass
0.4145 H 431 429 -1.08 -4.50 0.002 pass pass

Max I 426 431 -6.08 -2.50 0.005 pass pass
0.4605 J 428 434 -4.08 0.50 0.006 pass pass

K 431 437 -1.08 3.50 0.006 pass pass
L 435 438 2.92 4.50 0.003 pass pass
A 425 435 6.00 5.00 0.01 pass pass
B 413 434 -6.00 4.00 0.021 fail pass -0.0015
C 416 433 -3.00 3.00 0.017 pass pass
D 416 431 -3.00 1.00 0.015 pass pass

Min E 418 422 -1.00 -8.00 0.004 pass pass
0.4145 F 419 420 0.00 -10.00 0.001 pass pass

Max G 422 432 3.00 2.00 0.01 pass pass
0.4605 H 423 433 4.00 3.00 0.01 pass pass

A 685 710 1.42 -0.92 0.025 fail fail -0.036 -0.011
B 684 711 0.42 0.08 0.027 fail fail -0.037 -0.01
C 685 712 1.42 1.08 0.027 fail fail -0.036 -0.009
D 685 711 1.42 0.08 0.026 fail fail -0.036 -0.01
E 687 711 3.42 0.08 0.024 fail fail -0.034 -0.01
F 683 713 -0.58 2.08 0.03 fail fail -0.038 -0.008

Min G 689 705 5.42 -5.92 0.016 fail fail -0.032 -0.016
0.721 H 680 710 -3.58 -0.92 0.03 fail fail -0.041 -0.011
Max I 687 712 3.42 1.08 0.025 fail fail -0.034 -0.009

0.779 J 678 714 -5.58 3.08 0.036 fail fail -0.043 -0.007
K 679 711 -4.58 0.08 0.032 fail fail -0.042 -0.01
L 681 711 -2.58 0.08 0.03 fail fail -0.04 -0.01

14 30

26 48

0.4375

0.75

15 30

0.4375
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 388 398 -0.25 1.00 0.01 fail fail -0.0265 -0.0165
B 392 398 3.75 1.00 0.006 fail fail -0.0225 -0.0165
C 393 396 4.75 -1.00 0.003 fail fail -0.0215 -0.0185
D 392 397 3.75 0.00 0.005 fail fail -0.0225 -0.0175
E 392 398 3.75 1.00 0.006 fail fail -0.0225 -0.0165
F 391 398 2.75 1.00 0.007 fail fail -0.0235 -0.0165

Min G 390 397 1.75 0.00 0.007 fail fail -0.0245 -0.0175
0.4145 H 383 399 -5.25 2.00 0.016 fail fail -0.0315 -0.0155

Max I 381 398 -7.25 1.00 0.017 fail fail -0.0335 -0.0165
0.4605 J 378 396 -10.25 -1.00 0.018 fail fail -0.0365 -0.0185

K 384 394 -4.25 -3.00 0.01 fail fail -0.0305 -0.0205
L 395 395 6.75 -2.00 0 fail fail -0.0195 -0.0195
A 425 638 -0.25 4.75 0.213 pass pass 0.1775
B 428 641 2.75 7.75 0.213 pass pass 0.1805
C 426 641 0.75 7.75 0.215 pass pass 0.1805
D 421 641 -4.25 7.75 0.22 pass pass 0.1805
E 426 631 0.75 -2.25 0.205 pass pass 0.1705
F 426 625 0.75 -8.25 0.199 pass pass 0.1645

Min G 428 626 2.75 -7.25 0.198 pass pass 0.1655
0.4145 H 427 628 1.75 -5.25 0.201 pass pass 0.1675

Max I 424 628 -1.25 -5.25 0.204 pass pass 0.1675
0.4605 J 425 631 -0.25 -2.25 0.206 pass pass 0.1705

K 424 633 -1.25 -0.25 0.209 pass pass 0.1725
L 423 636 -2.25 2.75 0.213 pass pass 0.1755
A 401 410 -1.38 1.88 0.009 fail fail -0.0135 -0.0045
B 400 410 -2.38 1.88 0.01 fail fail -0.0145 -0.0045
C 399 409 -3.38 0.88 0.01 fail fail -0.0155 -0.0055
D 401 410 -1.38 1.88 0.009 fail fail -0.0135 -0.0045

Min E 403 411 0.63 2.88 0.008 fail fail -0.0115 -0.0035
0.4145 F 407 405 4.63 -3.13 0.002 fail fail -0.0075 -0.0095

Max G 406 404 3.63 -4.13 0.002 fail fail -0.0085 -0.0105
0.4605 H 402 406 -0.38 -2.13 0.004 fail fail -0.0125 -0.0085

0.4375

0.4375

0.4375

3017

19 30

18 30
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 248 250 0.13 0.00 0.002 pass pass
B 247 252 -0.88 2.00 0.005 pass pass
C 249 250 1.13 0.00 0.001 pass pass
D 248 249 0.13 -1.00 0.001 pass pass

Min E 246 251 -1.88 1.00 0.005 pass pass
0.234 F 248 250 0.13 0.00 0.002 pass pass
Max G 250 248 2.13 -2.00 0.002 pass pass

0.266 H 247 250 -0.88 0.00 0.003 pass pass
A 373 369 0.92 1.75 0.004 pass pass
B 374 370 1.92 2.75 0.004 pass pass
C 374 368 1.92 0.75 0.006 pass pass
D 372 365 -0.08 -2.25 0.007 pass pass
E 376 363 3.92 -4.25 0.013 pass pass
F 370 366 -2.08 -1.25 0.004 pass pass

Min G 365 373 -7.08 5.75 0.008 pass pass
0.352 H 366 359 -6.08 -8.25 0.007 pass pass
Max I 366 370 -6.08 2.75 0.004 pass pass

0.398 J 378 365 5.92 -2.25 0.013 pass pass
K 376 370 3.92 2.75 0.006 pass pass
L 375 369 2.92 1.75 0.006 pass pass
A 361 367 -0.50 2.13 0.006 pass pass
B 359 365 -2.50 0.13 0.006 pass pass
C 359 363 -2.50 -1.88 0.004 pass pass
D 362 366 0.50 1.13 0.004 pass pass

Min E 363 363 1.50 -1.88 0 pass pass
0.352 F 361 364 -0.50 -0.88 0.003 pass pass
Max G 364 365 2.50 0.13 0.001 pass pass

0.398 H 363 366 1.50 1.13 0.003 pass pass

0.375

0.375

0.25

21 24

20 16

22 24
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 533 546 -7.13 -1.50 0.013 fail pass -0.0005
B 543 544 2.88 -3.50 0.001 pass pass
C 546 548 5.88 0.50 0.002 pass pass
D 539 547 -1.13 -0.50 0.008 pass pass

Min E 540 554 -0.13 6.50 0.014 pass pass
0.5335 F 546 553 5.88 5.50 0.007 pass pass

Max G 536 543 -4.13 -4.50 0.007 pass pass
0.5915 H 538 545 -2.13 -2.50 0.007 pass pass

A 546 554 2.58 2.42 0.008 pass pass
B 547 558 3.58 6.42 0.011 pass pass
C 547 554 3.58 2.42 0.007 pass pass
D 547 550 3.58 -1.58 0.003 pass pass
E 546 548 2.58 -3.58 0.002 pass pass
F 537 548 -6.42 -3.58 0.011 pass pass

Min G 535 547 -8.42 -4.58 0.012 pass pass
0.5335 H 537 548 -6.42 -3.58 0.011 pass pass

Max I 540 548 -3.42 -3.58 0.008 pass pass
0.5915 J 545 549 1.58 -2.58 0.004 pass pass

K 548 557 4.58 5.42 0.009 pass pass
L 546 558 2.58 6.42 0.012 pass pass
A 541 574 -9.50 4.50 0.033 pass pass
B 546 575 -4.50 5.50 0.029 pass pass
C 550 573 -0.50 3.50 0.023 pass pass
D 554 570 3.50 0.50 0.016 pass pass

Min E 551 560 0.50 -9.50 0.009 pass pass
0.5335 F 555 565 4.50 -4.50 0.01 pass pass

Max G 553 567 2.50 -2.50 0.014 pass pass
0.5915 H 554 572 3.50 2.50 0.018 pass pass

0.5625

0.5625

0.5625

23 36

24 36

25 36
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 410 415 2.80 4.75 0.005 fail pass -0.0045
B 407 411 -0.20 0.75 0.004 fail fail -0.0075 -0.0035
C 402 407 -5.20 -3.25 0.005 fail fail -0.0125 -0.0075
D 400 400 -7.20 -10.25 0 fail fail -0.0145 -0.0145
E 399 415 -8.20 4.75 0.016 fail pass -0.0155
F 402 411 -5.20 0.75 0.009 fail fail -0.0125 -0.0035

Min G 407 410 -0.20 -0.25 0.003 fail fail -0.0075 -0.0045
0.4145 H n/a n/a n/a n/a n/a n/a

Max I n/a n/a n/a n/a n/a n/a
0.4605 J 415 n/a 7.80 pass n/a n/a

K 417 n/a 9.80 pass n/a n/a
L 413 413 5.80 2.75 0 fail fail -0.0015 -0.0015
A 727 734 0.58 -7.08 0.007 pass pass
B 717 755 -9.42 13.92 0.038 fail pass -0.004
C 715 731 -11.42 -10.08 0.016 fail pass -0.006
D 711 732 -15.42 -9.08 0.021 fail pass -0.01
E 718 748 -8.42 6.92 0.03 fail pass -0.003
F 728 744 1.58 2.92 0.016 pass pass

Min G 730 740 3.58 -1.08 0.01 pass pass
0.721 H 728 749 1.58 7.92 0.021 pass pass
Max I 733 738 6.58 -3.08 0.005 pass pass

0.779 J 739 722 12.58 -19.08 0.017 pass pass
K 732 750 5.58 8.92 0.018 pass pass
L 739 750 12.58 8.92 0.011 pass pass
A 323 377 Band number 2 on 1.50 0.58 pass pass
B 321 378 reducer -0.50 1.58 pass pass
C 318 377 -3.50 0.58 pass pass
D 315 375 -6.50 -1.42 pass pass
E 314 374 -7.50 -2.42 pass pass
F 321 373 -0.50 -3.42 pass pass

Min G 324 378 2.50 1.58 pass pass
0.2895/0.352 H 324 376 2.50 -0.42 pass pass

Max I 324 378 2.50 1.58 pass pass
0.3355/0.398 J 323 371 1.50 -5.42 pass pass

K 325 380 3.50 3.58 pass pass
L 326 380 4.50 3.58 pass pass

0.3125/0.375

0.75

0.4375

28 18/24

27 48

16 30
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 427 418 12.75 -0.63 0.009 pass pass 0.161 0.152
B 421 422 6.75 3.38 0.001 pass pass 0.155 0.156
C 411 419 -3.25 0.38 0.008 pass pass 0.145 0.153
D 414 416 -0.25 -2.63 0.002 pass pass 0.148 0.15

Min E 412 416 -2.25 -2.63 0.004 pass pass 0.146 0.15
0.234 F 412 418 -2.25 -0.63 0.006 pass pass 0.146 0.152
Max G 409 420 -5.25 1.38 0.011 pass pass 0.143 0.154

0.266 H 408 420 -6.25 1.38 0.012 pass pass 0.142 0.154
30

A 430 428 4.75 5.83 0.002 pass pass 0.032 0.03
B 426 422 0.75 -0.17 0.004 pass pass 0.028 0.024
C 428 420 2.75 -2.17 0.008 pass pass 0.03 0.022
D 429 415 3.75 -7.17 0.014 pass pass 0.031 0.017
E 415 415 -10.25 -7.17 0 pass pass 0.017 0.017
F 405 410 -20.25 -12.17 0.005 pass pass 0.007 0.012

Min G 427 405 1.75 -17.17 0.022 pass pass 0.029 0.007
0.352 H 429 430 3.75 7.83 0.001 pass pass 0.031 0.032
Max I 430 433 4.75 10.83 0.003 pass pass 0.032 0.035

0.398 J 430 427 4.75 4.83 0.003 pass pass 0.032 0.029
K 426 430 0.75 7.83 0.004 pass pass 0.028 0.032
L 428 431 2.75 8.83 0.003 pass pass 0.03 0.033
A 401 390 3.42 -3.83 0.011 pass pass 0.003
B 400 391 2.42 -2.83 0.009 pass pass 0.002
C 402 392 4.42 -1.83 0.01 pass pass 0.004
D 400 400 2.42 6.17 0 pass pass 0.002 0.002
E 402 402 4.42 8.17 0 pass pass 0.004 0.004
F 401 402 3.42 8.17 0.001 pass pass 0.003 0.004

Min G 398 398 0.42 4.17 0 pass pass
0.352 H 388 388 -9.58 -5.83 0 pass pass
Max I 390 390 -7.58 -3.83 0 pass pass

0.398 J 391 391 -6.58 -2.83 0 pass pass
K 398 391 0.42 -2.83 0.007 pass pass
L 400 391 2.42 -2.83 0.009 pass pass 0.002

0.375

0.375

0.25

29 12

31 30

32 30
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 250 250 1.08 2.75 0 pass pass
B 249 247 0.08 -0.25 0.002 pass pass
C 248 246 -0.92 -1.25 0.002 pass pass
D 247 245 -1.92 -2.25 0.002 pass pass
E 248 246 -0.92 -1.25 0.002 pass pass
F 248 248 -0.92 0.75 0 pass pass

Min G 248 250 -0.92 2.75 0.002 pass pass
0.234 H 249 247 0.08 -0.25 0.002 pass pass
Max I 250 245 1.08 -2.25 0.005 pass pass

0.266 J 251 246 2.08 -1.25 0.005 pass pass
K 249 248 0.08 0.75 0.001 pass pass
L 250 249 1.08 1.75 0.001 pass pass
A 258 242 4.38 -4.38 0.016 pass pass
B 252 243 -1.63 -3.38 0.009 pass pass
C 253 248 -0.63 1.63 0.005 pass pass
D 252 246 -1.63 -0.38 0.006 pass pass

Min E 251 250 -2.63 3.63 0.001 pass pass
0.234 F 255 251 1.38 4.63 0.004 pass pass
Max G 260 245 6.38 -1.38 0.015 pass pass

0.266 H 248 246 -5.63 -0.38 0.002 pass pass
34
35
36
37

0.25

0.25

33 16

33B 16
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 278 270 4.75 1.17 0.008 pass pass 0.012 0.004
B 275 270 1.75 1.17 0.005 pass pass 0.009 0.004
C 272 271 -1.25 2.17 0.001 pass pass 0.006 0.005
D 271 268 -2.25 -0.83 0.003 pass pass 0.005 0.002
E 274 270 0.75 1.17 0.004 pass pass 0.008 0.004
F 272 268 -1.25 -0.83 0.004 pass pass 0.006 0.002

Min G 267 265 -6.25 -3.83 0.002 pass pass 0.001
0.234 H 269 263 -4.25 -5.83 0.006 pass pass 0.003
Max I 270 265 -3.25 -3.83 0.005 pass pass 0.004

0.266 J 278 271 4.75 2.17 0.007 pass pass 0.012 0.005
K 276 274 2.75 5.17 0.002 pass pass 0.01 0.008
L 277 271 3.75 2.17 0.006 pass pass 0.011 0.005
A 241 244 -7.25 -7.13 0.003 pass pass
B 257 252 8.75 0.88 0.005 pass pass
C 250 256 1.75 4.88 0.006 pass pass
D 258 251 9.75 -0.13 0.007 pass pass

Min E 245 251 -3.25 -0.13 0.006 pass pass
0.234 F 243 252 -5.25 0.88 0.009 pass pass
Max G 250 252 1.75 0.88 0.002 pass pass

0.266 H 242 251 -6.25 -0.13 0.009 pass pass
A 381 388 -11.38 -7.38 0.007 pass pass 0.115 0.122
B 389 396 -3.38 0.63 0.007 pass pass 0.123 0.13
C 394 385 1.63 -10.38 0.009 pass pass 0.128 0.119
D 401 394 8.63 -1.38 0.007 pass pass 0.135 0.128

Min E 392 417 -0.38 21.63 0.025 pass pass 0.126 0.151
0.234 F 409 396 16.63 0.63 0.013 pass pass 0.143 0.13
Max G 382 393 -10.38 -2.38 0.011 pass pass 0.116 0.127

0.266 H 391 394 -1.38 -1.38 0.003 pass pass 0.125 0.128
0.25 A 419 416 9.00 8.00 0.003 pass pass 0.153 0.15
Min B 406 409 -4.00 1.00 0.003 pass pass 0.14 0.143

0.234 C 406 400 -4.00 -8.00 0.006 pass pass 0.14 0.134
Max D 409 407 -1.00 -1.00 0.002 pass pass 0.143 0.141

0.266

0.25

0.25

0.25

41

39 54

38 42

3.5

40 3.5
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 287 250 5.00 4.67 0.037 pass pass 0.021
B 290 236 8.00 -9.33 0.054 pass pass 0.024
C 286 238 4.00 -7.33 0.048 pass pass 0.02
D 280 243 -2.00 -2.33 0.037 pass pass 0.014
E 279 247 -3.00 1.67 0.032 pass pass 0.013
F 276 236 -6.00 -9.33 0.04 pass pass 0.01

Min G 283 236 1.00 -9.33 0.047 pass pass 0.017
0.234 H 280 241 -2.00 -4.33 0.039 pass pass 0.014
Max I 279 252 -3.00 6.67 0.027 pass pass 0.013

0.266 J 277 257 -5.00 11.67 0.02 pass pass 0.011
K 282 257 0.00 11.67 0.025 pass pass 0.016
L 285 251 3.00 5.67 0.034 pass pass 0.019
A 241 251 -4.38 2.63 0.01 pass pass
B 249 249 3.63 0.63 0 pass pass
C 252 245 6.63 -3.38 0.007 pass pass
D 254 249 8.63 0.63 0.005 pass pass

Min E 242 249 -3.38 0.63 0.007 pass pass
0.234 F 242 250 -3.38 1.63 0.008 pass pass
Max G 241 245 -4.38 -3.38 0.004 pass pass

0.266 H 242 249 -3.38 0.63 0.007 pass pass
A 255 245 -0.13 2.63 0.01 pass pass
B 257 243 1.88 0.63 0.014 pass pass
C 255 242 -0.13 -0.38 0.013 pass pass
D 256 239 0.88 -3.38 0.017 pass pass

Min E 253 240 -2.13 -2.38 0.013 pass pass
0.234 F 254 244 -1.13 1.63 0.01 pass pass
Max G 256 242 0.88 -0.38 0.014 pass pass

0.266 H 255 244 -0.13 1.63 0.011 pass pass

0.25

0.25

0.25

3042

3043

44 24
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 255 256 2.33 1.67 0.001 pass pass
B 254 256 1.33 1.67 0.002 pass pass
C 255 255 2.33 0.67 0 pass pass
D 251 256 -1.67 1.67 0.005 pass pass
E 250 250 -2.67 -4.33 0 pass pass
F 251 254 -1.67 -0.33 0.003 pass pass

Min G 251 253 -1.67 -1.33 0.002 pass pass
0.234 H 254 254 1.33 -0.33 0 pass pass
Max I 252 253 -0.67 -1.33 0.001 pass pass

0.266 J 253 255 0.33 0.67 0.002 pass pass
K 253 255 0.33 0.67 0.002 pass pass
L 253 255 0.33 0.67 0.002 pass pass
A 417 417 2.63 2.13 0 pass pass 0.151 0.151
B 416 419 1.63 4.13 0.003 pass pass 0.15 0.153
C 413 418 -1.38 3.13 0.005 pass pass 0.147 0.152
D 398 397 -16.38 -17.88 0.001 pass pass 0.132 0.131

Min E 416 412 1.63 -2.88 0.004 pass pass 0.15 0.146
0.234 F 418 417 3.63 2.13 0.001 pass pass 0.152 0.151
Max G 417 419 2.63 4.13 0.002 pass pass 0.151 0.153

0.266 H 420 420 5.63 5.13 0 pass pass 0.154 0.154
A 254 253 -5.00 -11.90 fail fail -0.0355 -0.0365
B 255 254 -4.00 -10.90 fail fail -0.0345 -0.0355
C 258 254 -1.00 -10.90 fail fail -0.0315 -0.0355
D 264 269 5.00 4.10 fail fail -0.0255 -0.0205
E 264 273 5.00 8.10 fail fail -0.0255 -0.0165

Min F 261 275 2.00 10.10 fail fail -0.0285 -0.0145
0.2895 G 260 275 1.00 10.10 fail fail -0.0295 -0.0145

Max H 256 270 -3.00 5.10 fail fail -0.0335 -0.0195
0.3355 I n/a 262 -2.90 fail -0.0275

J n/a 264 -0.90 fail -0.0255

14

10

0.3125

0.25

0.25

46A 8.625

45

46B
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 282 272 0.42 1.25 0.01 pass pass 0.016 0.006
B 282 272 0.42 1.25 0.01 pass pass 0.016 0.006
C 281 268 -0.58 -2.75 0.013 pass pass 0.015 0.002
D 278 264 -3.58 -6.75 0.014 pass pass 0.012
E 277 265 -4.58 -5.75 0.012 pass pass 0.011
F 275 262 -6.58 -8.75 0.013 pass pass 0.009

Min G 274 275 -7.58 4.25 0.001 pass pass 0.008 0.009
0.234 H 285 272 3.42 1.25 0.013 pass pass 0.019 0.006
Max I 286 273 4.42 2.25 0.013 pass pass 0.02 0.007

0.266 J 288 274 6.42 3.25 0.014 pass pass 0.022 0.008
K 286 277 4.42 6.25 0.009 pass pass 0.02 0.011
L 285 275 3.42 4.25 0.01 pass pass 0.019 0.009
A 292 262 Don't know which band 1.67 1.67 n/a n/a n/a n/a
B 291 261 is for which thickness 0.67 0.67 n/a n/a n/a n/a
C 289 262 -1.33 1.67 n/a n/a n/a n/a
D 290 263 -0.33 2.67 n/a n/a n/a n/a
E 291 259 0.67 -1.33 n/a n/a n/a n/a
F 289 259 -1.33 -1.33 n/a n/a n/a n/a

Min G 288 258 -2.33 -2.33 n/a n/a n/a n/a
0.2895/0.234 H 289 258 -1.33 -2.33 n/a n/a n/a n/a

Max I 291 261 0.67 0.67 n/a n/a n/a n/a
0.3355/0.266 J 291 262 0.67 1.67 n/a n/a n/a n/a

K 292 260 1.67 -0.33 n/a n/a n/a n/a
L 291 259 0.67 -1.33 n/a n/a n/a n/a

24

0.3125/0.25

0.25

47

48 18/14
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 256 257 2.50 2.67 0.001 pass pass
B 255 256 1.50 1.67 0.001 pass pass
C 261 256 7.50 1.67 0.005 pass pass
D 252 251 -1.50 -3.33 0.001 pass pass
E 258 258 4.50 3.67 0 pass pass
F 247 256 -6.50 1.67 0.009 pass pass

Min G 246 252 -7.50 -2.33 0.006 pass pass
0.234 H 249 252 -4.50 -2.33 0.003 pass pass
Max I 252 250 -1.50 -4.33 0.002 pass pass

0.266 J 256 259 2.50 4.67 0.003 pass pass
K 258 251 4.50 -3.33 0.007 pass pass
L 252 254 -1.50 -0.33 0.002 pass pass
A 244 244 -7.63 -5.00 0 pass pass
B 259 261 7.38 12.00 0.002 pass pass
C 260 252 8.38 3.00 0.008 pass pass
D 251 242 -0.63 -7.00 0.009 pass pass

Min E 250 255 -1.63 6.00 0.005 pass pass
0.234 F 248 244 -3.63 -5.00 0.004 pass pass
Max G 252 248 0.38 -1.00 0.004 pass pass

0.266 H 249 246 -2.63 -3.00 0.003 pass pass
A 283 259 11.13 7.88 0.024 pass pass 0.017
B 279 261 7.13 9.88 0.018 pass pass 0.013
C 269 252 -2.88 0.88 0.017 pass pass 0.003
D 270 262 -1.88 10.88 0.008 pass pass 0.004

Min E 273 243 1.13 -8.13 0.03 pass pass 0.007
0.234 F 269 245 -2.88 -6.13 0.024 pass pass 0.003
Max G 265 243 -6.88 -8.13 0.022 pass pass

0.266 H 267 244 -4.88 -7.13 0.023 pass pass 0.001

0.25

0.25

0.25

51 54

49 30

50 16
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 303 280 15.50 1.50 0.023 pass pass 0.037 0.014
B 287 271 -0.50 -7.50 0.016 pass pass 0.021 0.005
C 284 270 -3.50 -8.50 0.014 pass pass 0.018 0.004
D 286 282 -1.50 3.50 0.004 pass pass 0.02 0.016

Min E 291 283 3.50 4.50 0.008 pass pass 0.025 0.017
0.234 F 285 283 -2.50 4.50 0.002 pass pass 0.019 0.017
Max G 281 280 -6.50 1.50 0.001 pass pass 0.015 0.014

0.266 H 283 279 -4.50 0.50 0.004 pass pass 0.017 0.013
A 300 302 -1.13 -0.13 0.002 pass pass
B 302 303 0.88 0.88 0.001 pass pass
C 304 304 2.88 1.88 0 pass pass
D 302 302 0.88 -0.13 0 pass pass

Min E 299 301 -2.13 -1.13 0.002 pass pass
0.2895 F 301 300 -0.13 -2.13 0.001 pass pass

Max G 298 302 -3.13 -0.13 0.004 pass pass
0.3355 H 303 303 1.88 0.88 0 pass pass

A 257 257 -3.38 0.75 0 pass pass
B 262 261 1.63 4.75 0.001 pass pass
C 264 260 3.63 3.75 0.004 pass pass
D 264 258 3.63 1.75 0.006 pass pass

Min E 262 253 1.63 -3.25 0.009 pass pass
0.234 F 259 251 -1.38 -5.25 0.008 pass pass
Max G 258 250 -2.38 -6.25 0.008 pass pass

0.266 H 257 260 -3.38 3.75 0.003 pass pass
A 420 425 -0.25 6.13 0.005 pass pass
B 420 420 -0.25 1.13 0 pass pass
C 413 421 -7.25 2.13 0.008 fail pass -0.0015
D 428 420 7.75 1.13 0.008 pass pass

Min E 421 424 0.75 5.13 0.003 pass pass
0.4145 F 420 407 -0.25 -11.88 0.013 pass fail -0.0075

Max G 422 415 1.75 -3.88 0.007 pass pass
0.4605 H 418 419 -2.25 0.13 0.001 pass pass

0.3125

0.25

52 36

55 30

53

54 30

0.4375

20

0.25
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Table B-1 - Summary of Ultrasonic Thickness Gauging of Pipe Wall
YDP Aluminum Bronze Pipe

CH 
No.

Pipe 
Dia

Nominal 
Required

Wall 
Thickness Position

Band 
No.1

Band 
No. 2 Notes

Band 
1 Diff 
from 
Ave

Band 
2 Diff 
from 
Ave

Diff 
between 
bands

Band 1 
Pass or 

Fail

Band 2 
Pass or 

Fail

Band 1 
Diff 
from 
Min

Band 1 
Diff from 

Max

Band 2 
Diff 
from 
Min

Band 2 
Diff from 

Max

Pipe Wall ThicknessRecord Drawing

A 269 251 14.25 0.63 0.018 pass pass 0.003
B 255 250 0.25 -0.38 0.005 pass pass
C 253 249 -1.75 -1.38 0.004 pass pass
D 254 248 -0.75 -2.38 0.006 pass pass

Min E 252 249 -2.75 -1.38 0.003 pass pass
0.234 F 253 250 -1.75 -0.38 0.003 pass pass
Max G 251 254 -3.75 3.63 0.003 pass pass

0.266 H 251 252 -3.75 1.63 0.001 pass pass

799 Pass assuming a thicker plate is acceptable
149 Fail
20 Probable sections with thicker plate

56 16

0.25
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Appendix C 
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Appendix D 
Summary of Radiographic Test of Welds 

 





Table D-1 - Summary of Radiographic Tests of Welds
YDP Aluminum Bronze Pipe

Weld No. View Diameter Wall Thk
Date of RT 

2006
Meets 

Qual. Req.
Fails Qual.

Req. Crack
Lack of 
Fusion

Incomplete 
Penetration Porosity Inclusion Undercutting Other Remarks

CH1 C2 0-14 30 7/16 1-Jun X X
CH1 C2 14-28 30 7/16 1-Jun
CH1 L1 0-14 30 7/16 1-Jun
CH2 L1 0-14 20 7/16 1-Jun X X X
CH3 L1 0-14 24 3/8 2-Jun X X X
CH4 C3 0-14 48 0.75 1-Jun X X
CH4 C3 14-28 48 0.75 1-Jun X X
CH4 L3 0-14 48 0.75 1-Jun
CH5 C1 0-14 12 7/16 2-Jun X X X
CH6 C1 0-14 18 7/16 2-Jun X X X
CH6 L2 0-14 18 7/16 2-Jun X X
CH7 C1 0-14 20 7/16 1-Jun X X X
CH7 C3 10-24 20 7/16 1-Jun X X X
CH7 L1 10-24 20 7/16 1-Jun X X X
CH8 L1 0-14 20 7/16 1-Jun X X
CH9 C1 10-22 20 3/8 31-May X X
CH9 L1 0-14 20 3/8 31-May X X
CH10 C1 52-66 30 7/16 30-May X X
CH10 C1 66-80 30 7/16 30-May X X X
CH10 L1 0-14 30 7/16 30-May X X
CH11 C1 0-14 30 3/8 1-Jun X X X
CH11 C1 14-28 30 3/8 1-Jun X X X
CH11 L1 0-14 30 3/8 1-Jun X X X
CH12 C1 0-14 16 3/8 1-Jun X X X
CH12 L1 0-14 16 3/8 1-Jun X X X X
CH13 LEVEE CROSSING, NO ACCESS
CH14 NO RADIOGRAPHY; SHEAR WAVE UT ONLY
CH15C1 14-28 30 3/8 6-Jun X X X
CH16 NO RADIOGRAPHY (CONCRETE ENCASED); X UT WALL ONLY
CH17 CI 0-14 30 0.5 15-Jun X X X
CH17 C1 14-28 30 0.5 15-Jun X X X
CH18 C3 6-20 30 7/16 31-May X X
CH18 C3 20-34 30 7/16 31-May X X X X
CH18 C4 0-14 30 5/8 31-May X X X
CH18 C4 14-28 30 5/8 31-May X X X
CH18 C5 0-14 30 5/8 31-May X X X
CH18 C5 14-24 30 5/8 31-May X X X
CH18 L6 0-14 30 5/8 31-May X X
CH19 C1 0-14 30 7/16 8-Jun X X X X
CH19 C1 14-28 30 7/16 8-Jun X X
CH19L2 0-14 30 7/16 8-Jun X X X
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Table D-1 - Summary of Radiographic Tests of Welds
YDP Aluminum Bronze Pipe

Weld No. View Diameter Wall Thk
Date of RT 

2006
Meets 

Qual. Req.
Fails Qual.

Req. Crack
Lack of 
Fusion

Incomplete 
Penetration Porosity Inclusion Undercutting Other Remarks

CH20 C1 0-14 16 3/8 31-May X X
CH20 L1 0-14 16 3/8 31-May X X X
CH21 NO RADIOGRAPHY; SHEAR WAVE UT ONLY
CH22 C1 0-14 24 0.375 5-Jun X X X
CH22 C1 14-28 24 0.375 5-Jun X X X
CH22 L3 0-14 24 0.375 5-Jun X X X
CH23 C4 0-14 36 9/16 6-Jun X X X X
CH23 C4 14-28 36 9/16 6-Jun X X

CH23 L5 0-14 36 9/16 6-Jun X X
Linear indication on 
base metal surface

CH24 CI 0-14 36 5/8 8-Jun X X X
CH24 CI 14-28 36 5/8 8-Jun X X X
CH24 L1 0-14 36 5/8 8-Jun X X
CH25 C1 14-28 36 9/16 6-Jun X X X
CH26 NOT USED (CONCRETE ENCASED); X UT WALL ONLY
CH27 C1 0-14 48 3/4 31-May X X X X
CH27 C1 14-28 48 3/4 31-May X X X
CH27 L2 0-14 48 3/4 31-May
CH28 C1 6-22 20 0.375 30-May X X X X
CH28 C1 22-36 20 0.375 30-May X X X
CH28 C1 46-0 20 0.375 30-May X X X X
CH28 L1 0-15 20 0.375 30-May X X X
CH28 L2 0-15 20 0.375 30-May X X X
CH28 L3 0-5 20 0.375 30-May X X X
CH28 C2 55-70 24 0.5 30-May X X X
CH29 C1 0-14 12 7/16 31-May X X
CH 30 LEVEE CROSSING, NO ACCESS
CH31 C1 28-42 30 7/16 1-Jun
CH31 C1 42-56 30 7/16 1-Jun X X
CH31 L1 0-14 30 7/16 1-Jun X X X
CH32 C1 62-76 30 7/16 1-Jun X X
CH32 C1 76-92 30 7/16 1-Jun
CH32 L1 0-14 30 7/16 1-Jun X X X
CH32 L1 14-28 30 7/16 1-Jun X X
CH33 C4 0-14 16 3/8 1-Jun X X
CH33 L3 0-10 16 3/8 1-Jun X X
CH33B C1 0-14 16 3/8 1-Jun X X X X
CH33B L1 0-14 16 3/8 1-Jun X X
CH34 NOT USED (REPLACED BY 33B ABOVE)
CH35 LEVEE CROSSING, NO ACCESS
CH36 LEVEE CROSSING, NO ACCESS
CH37 NO RADIOGRAPHY; CONCRETE ENCASED
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Table D-1 - Summary of Radiographic Tests of Welds
YDP Aluminum Bronze Pipe

Weld No. View Diameter Wall Thk
Date of RT 

2006
Meets 

Qual. Req.
Fails Qual.

Req. Crack
Lack of 
Fusion

Incomplete 
Penetration Porosity Inclusion Undercutting Other Remarks

CH38 C1 0-14 42 0.375 1-Jun X X X
CH38 C1 14-28 42 0.375 1-Jun X X X
CH38 L1 0-14 42 0.375 1-Jun X X
CH39A L1 0-14 54 3/8 7-Jun
CH39A L1 14-28 54 3/8 7-Jun
CH39A L2 0-8 54 3/8 7-Jun X X
CH39A L3 0-14 54 3/8 7-Jun X X X
CH39B C1 0-14 54 3/8 8-Jun X X X X X
CH39B C1 14-28 54 3/8 8-Jun X X X X X
CH39B C2 0-14 54 3/8 8-Jun X X X X X
CH39B C2 14-28 54 3/8 8-Jun X X X X X
CH40 C1 4-8 3 0.375 30-May X X
CH40 C1 8-0 3 0.375 30-May
CH41CI 0-4 3.5 5-Jun X X
CH42 C1 0-14 30 0.375 2-Jun X X X
CH42 C1 14-28 30 0.375 2-Jun X X X
CH42 C2 0-14 30 0.375 2-Jun
CH42 C2 14-28 30 0.375 2-Jun X X X
CH42 L2 0-14 30 0.375 2-Jun X X
CH42 C2 0-14 30 0.375 2-Jun
CH43 L1 0-14 30 0.25 15-Jun X X X
CH44L1 0-14 24 0.375 5-Jun X X
CH44L1 14-28 24 0.375 5-Jun X X
CH45 C5 24-0 10 3/8 31-May X X
CH45 C6 0-12 10 3/8 31-May X X
CH45 C6 22-34 10 3/8 31-May X X
CH46A C1 0-11 12 1/2 31-May X X
CH46B T1 0-8 12 0.375 31-May X X
CH46B T2 0-8 12 0.375 31-May X X
CH47 C1 42-56 30 3/8 30-May X X X X
CH47 C1 56-70 30 3/8 30-May X X X X X
CH47 C2 8-22 24 3/8 30-May X X X X X
CH47 L1 0-14 24 3/8 30-May X X X
CH47 L2 0-16 24 3/8 30-May X X
CH48 C1 0-14 20 3/8 31-May X X
CH48 C2 4-18 14 3/8 31-May X X X X LACK OF FILL
CH48 L2 0-8 14 3/8 31-May X X X
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Table D-1 - Summary of Radiographic Tests of Welds
YDP Aluminum Bronze Pipe

Weld No. View Diameter Wall Thk
Date of RT 

2006
Meets 

Qual. Req.
Fails Qual.

Req. Crack
Lack of 
Fusion

Incomplete 
Penetration Porosity Inclusion Undercutting Other Remarks

CH49 C1 14-28 30 3/8 31-May X X
CH49 C1 28-42 30 3/8 31-May X X
CH49 L1 20-36 30 3/8 31-May X X
CH49 L1 36-50 30 3/8 31-May (VERIFY)
CH50 C1 0-14 16 3/8 31-May X X X
CH50 L1 0-14 16 3/8 31-May X X X
CH51 C1 0-14 54 3/8 6-Jun X X
CH51 C1 14-28 54 3/8 6-Jun X X X
CH51 L1 0-14 54 3/8 6-Jun X X
CH52 C1 0-14 20 3/8 6-Jun X X X
CH52 C1 14-28 20 3/8 6-Jun
CH52 L1 0-14 20 3/8 6-Jun X X
CH53 C1 0-14 36 3/8 6-Jun X X X
CH53 L1 0-14 36 3/8 6-Jun X X X
CH54 C1 0-14 30 5/8 7-Jun X X X X
CH54 C1 14-28 30 5/8 7-Jun X X X X
CH54 L1 0-14 30 5/8 7-Jun X X X X
CH55 C1 0-14 30 7/16 7-Jun X X X
CH55 C1 14-28 30 7/16 7-Jun X X X
CH55 L1 0-14 30 7/16 7-Jun X X X
CH56 C1 0-14 16 3/8 7-Jun X X X X
CH56 L1 0-14 16 3/8 7-Jun X X X X
CH57 C1 0-14 30 3/8 8-Jun X X X
CH57 C1 14-28 30 3/8 8-Jun X X X
CH57 L1 0-8 30 3/8 8-Jun

COUNT 14 120 10 50 75 85 1 0 2
Pass Rate 10% 90%
Reason for Failure 8% 42% 63% 71%

Test Piece (panels cut for metallography)
C1 0-14 18 3/8 7-Jun X X X
L1 0-14 18 3/8 7-Jun X X X
C3 0-12 18 3/8 7-Jun X X X X

Abbreviations and notes
CH = CH2M HILL test section (numbered 1-x)
C = Circumference weld (numbered 1-x in test section)
L = Longitudinal weld (numbered 1-x in test section)
View = length of radiographed weld in inches
Data taken from Phoenix National Laboratories radiographic analysis reports
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Metallurgical Evaluation of Welded Pipe Samples Yuma 

Desalting Plant 

Introduction  

Three welded pipe samples were removed from a pipe section found in the 
“bone yard” of the Yuma desalting plant. The welded pipe samples were 
“repair welded” to determine if there were metallurgical problems associated 
with the rewelding of previously welded pipe. The repair welding consisted of 
both repairs of small weld defects in the original weld and “butter welding” 
representing the repair of a larger defect. The welding repairs were performed 
by YDP contractor personnel using the same techniques and materials that 
have been previously used to repair weld defects at the YDP.  

The pipe section was cut into three pieces for shipment to the author.  

The samples were marked to identify sections for metallographic analysis. 
The marked sections are shown in Figures 1 through 3.  

 

Figure 1. Pipe sample marked for metallurgical sample removal. 
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Figure 2. Pipe sample marked for metallurgical sample removal. 
 

 

Figure 3. Pipe sample marked for metallurgical sample removal. 
 

The metallurgical samples were removed from the pipe samples by 
sawing.  
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The situations that the metallurgical samples represent are given in Table  
1.  

Sample 
Number  

Description of Situation  

1  Section across original girth weld  
2  Section across weld repair of original longitudinal seam weld  
3  Base metal away from welds – wrought material  
4  Section across weld repair of original girth weld  
5  Edge of repair “butter weld” perpendicular to girth weld  
6  Section of repair “butter weld” from one side of girth weld to 

other side of girth weld  
7  Base metal (thinner material)  
8  Base metal (thicker material, possibly cast)  
9  Section across original girth weld at change of pipe thickness  

10  Section across original girth weld, thinner material  
11  Section across longitudinal weld in thinner material and girth 

weld between thicker and thinner material.  
 
Note: Samples 1 – 3 are from a single pipe section  

Samples 4-6 are from a single pipe section  
Samples 7 – 11 are from a single pipe section  

Table 1. Description of Metallographic Sample Situations  

On the metallurgical samples the edge that is cross hatched indicated the surface 
to be polished and examined.  

Examination of Metallurgical Samples  

The metallurgical samples were polished using abrasive papers, six micron diamond 
paste and levigated alumina in accordance with standard metallographic 
procedures. The samples were not mounted so that the entire surface of the larger 
samples could be examined.  

The samples were etched using Grard’s Number 1 solution (5 parts FeCl3, 10 
Parts HCl, 100 parts H2O). This solution both etches the surface and darkens 
the  (beta) phase of aluminum bronze if present.  

The samples were examined at magnifications of 100 X and 500 X. 
Significant amounts of beta phase were found in only one sample that was 
“butter welded.” The beta phase is very brittle which does not allow for 
welding. Because of this, the original weld nugget should be completely 
removed prior to repair welding in order to eliminate the beta phase.  
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There were significant welding defects in seven of the eight samples where 
welds were present. The three samples that were taken from unwelded 
portions of the pipe showed normal microstructure for the thinner wrought 
material and normal microstructure for the thicker cast material.  

The weld defects included lack of fusion, incomplete penetration, cracking, 
and voids. There was corrosion associated with the weld defects in some 
samples.  

A description of the condition of the samples and photos of the weld 
defects are given below.  
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Sample #1 - Section across original girth weld.  

This sample exhibited lack of fusion that created a void and cracking 
associated with the void.  
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Sample #2 – Section across weld repair of original longitudinal seam weld  

This samples exhibited lack of fusion between the original weld and the base 
material that was not corrected by the repair weld. The repair weld did not 
reach the depth of the lack of fusion  
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Sample #3 – Base metal away from welds – wrought material                          

This sample showed normal microstructure for wrought aluminum bronze. 
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Sample #4 – Section across weld repair of original girth weld                           

This sample had a large void near the center of the second pass weld with a 
crack through the sample crossing the void.  
 

 
 

Sample #5 – Edge of repair “butter weld” perpendicular to girth weld  

This sample had no noticeable defects. There was complete fusion between 
the “butter weld” and the underlying material. The underlying material was not 
previously welded at the area sectioned.  
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Sample #6 – Section of repair “butter weld” from one side of girth weld to 
other side of girth weld  

This section had lack of fusion on the original weld and a crack originating at 
the root of the incomplete fusion that penetrated the “butter weld” through the 
sample.  
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Sample #7 – Base metal (thinner material) 

This sample showed normal microstructure for wrought aluminum bronze. 

 

Sample #8 – Base metal (thicker material, possibly cast) 

This sample showed normal microstructure for cast aluminum bronze. 
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Sample #9 – Section across original girth weld at change of pipe thickness 

 
 

This section had lack of fusion on the original weld and a crack originating at 
the root of the incomplete fusion. There were also several areas of corrosion 
on the interior of the pipe.  
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Sample # 10 -Section across original girth weld, thinner material 

This sample showed lack of penetration in the original girth weld. 
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Sample # 11 -Section across longitudinal weld in thinner material and girth 
weld between thicker and thinner material.  

This sample showed lack of fusion, a void, cracking, dealloying in many of 
the cracks, indicating that the cracks have existed for an extended period, 
probably from the time of original fabrication, dealloying, lack of fusion and 
cracking.  

Conclusions  

Many defects in original welds were found. With one exception, repair 
welding was not successful in correcting the original defects, introduced 
new defects, or both.  










