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LAB ATORIES

November 21, 2011

Mr. Jeffrey M. Thomas, Esq.

Gordon Tilden Thomas & Cordell, LLP
1001 Fourth Avenue, Suite 4000
Seattle, WA 98154-1007

RE:  Puget Sound Energy- Ingham Fire
SEAL Job No. 21151.

Dear Mr. Thomas:

I have reviewed the photographs of the gas pipe lines with “holes” from the following addresses in
Seattle, Washington:

12040 Avenue NE (gas line crossing oil vent line); Figure 1

913 NE Street (gas line crossing water service line); Figure 2
1020 NE Street (gas line crossing abandoned water pipe); Figure 3
12312 Avenue NE (gas line crossing sewer service); Figure 4.

e WP

In order to determine the nature of the “hole” and the cause of its formation in the above four (4) gas line
sections (whether formed due to electrical arcing, corrosion, or some other means), the following
metallurgical testing protocol is proposed:

1. Color photographs of the pipe sections and detailed photographs of the “hole”.

2. Measurements of the inner and outer diameter of the pipes and the dimensions of the “hole”.

3. Transversely cut the “hole” from the pipe sections at approximately 1 inch on both sides of the
“hole” and remove the nearly 2” long section of the pipe containing the “hole”.

4. Cut and split the pipe section containing the “hole” longitudinally at 90 degrees to the hole.
Examine and photograph the “hole” from the inside surface of the pipe. '

6. Section the pipe piece containing the “hole” in a transverse direction through the center of the hole
using a thin blade diamond saw or an equivalent cutting device using a coolant. Mount one of the
sections in a metallurgical mount as a transverse cross section through the center of the “hole”.

7. Prepare the metallographic mount by standard polishing procedure. Document the edge of the
hole and the base alloy of the pipe in the as-polished condition and after etching with 2% Nital
solution, using optical microscope.

8. Perform microhardness measurements on the metallurgical mounts at the edge of the “hole” and
compare with the base alloy hardness, using a Knoop indenter and a 100 or 500 gram load (as
necessary).

W



Mr. Jeffrey M. Thomas, Esq. ' Page 2
Gordon Tilden Thomas & Cordell, LLP

Please do not hesitate to contact me if you have any further questions regarding this protocol.
Sincerely,

SEAL LABORATORIES
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Arun Kumar, Ph.D.
President

SEAL Laboratories 250 NORTH NASH STREET. EL SEGUNDO. CA 80245-4529



(b)

Figure 1. Color photographs showing the “hole” in the gas pipe line from 12040 Ave NE.
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Figure2. A color photograph showing the wrapped gas pipe line (right) from 913 NE Street
containing a “hole”.
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Figure 3. Color photographs showing the “hole” in the gas pipe line from 1020 NE Street.
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Figure 4. Color photographs showing the “hole” in the gas pipe line from 12312 Ave NE.
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