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COMPILATION OF DISFOSABLE SOLID WASTE CASK EVALUATIONS

EXECUTIVE SUMMARY

The Disposable Solid Waste Cask (DSWC) is a shielded cask capable of transporting, storing,
and disposing of six non-fuel core components or approximately 27 cubic feet of radioactive
solid waste. Five existing DSWCs are candidates for use in storing and disposing of non-fuel
core components and radioactive solid waste from the Interim Examination and Maintenance
Cell, ultimately shipping them to the 200 West Area disposal site for burial, A scries of
inspections, studies, analyses, and modifications were performed to ensure that these casks can
be used to safely ship solid waste. These inspections, studics, analyses, and modifications are
summarized and attached in this report.

Visual inspection of the casks interiors provided information with respect to condition of the
casks inner liners. Bccause water was allowed to enter the casks for varying lengths of time,
condition of the cask liner pipe to bottom plate weld was of cancern. Based on the visual
inspection and a corrosion study, it was concluded that four of the tive casks can be used from a
.corrosion standpoint. Only DSWC 8/N-004 would need additional inspection and analysis to
determine its usefulness.

The five remaining DSWCs underwent some modification o prepare them for use, The existing
cask lifting inserts were found to be corroded and deemed unusable. New lifting anchor bolts
were installed to replace the existing anchors. Alternate lift lugs were fabricated for use with the
new lifting anchor bolts. The cask tiedown framc was modified to facilitate adjustment of the
cask tiedowns.

As a result of the above mentioned inspections, studies, analysis, and modifications, four of the
five cxisting casks can be used to store and transport waste from the Interim Examination and
Maintenance Cell to the disposal site for burial, The fifth cask, DSWC 8/N-004, would require
further inspections before it could be used.
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1.0 PURPOSE

The purpose of this report is to document inspections, studies, analyses, and modifications that

were performed to address the use of five existing Disposable Solid Waste Casks (DSWC) and

overpacks. The inspection reports, studies, analyses, and modification information arc attached
to this report. '

The DSWC is a shielded cask capable of transporting, storing, and disposing of six non-fuel core
components or approximately 27 cubic feet of radioactive solid waste. The DSWC packaging
system consists of a DSWC cask, lifting and tie-down equipment, impact limiters, and a
transporter trailer. The system is designed for onsite transfer and long term storage and disposal
of Fast Flux Test Facility (FFTF) non-fuel irradiated core components or solid wastes from the
400 Area to the 200 West Area disposal site.

Five DSWCs are currently stored at the Hanford 400 Area. It is desired to use these casks to
store waste removed from the Intcrim Examination and Maintenance Cell, ultimately shipping
them to the 200 West Area disposal site for burial. In order to use these casks, a series of
inspections, studies, analyscs, and modifications were performed to ensure that the casks can be
used to safely ship solid waste. These inspections, studies, analyses, and modifications are
summarized below and attached to this document.

2.0 CASKSTORAGE HISTORY

Two sets of five DSWCs each were fabricated in two separate campaigns. The first set was
received in 1983 and the second set was received in Qctober 1989. Four DSWCs from the first
set and one DSWC from the second set were filled with waste and shipped to the 200 Arca for
burial.

The remaining five DSWCs have been stored at the 400 Area for a number of years. Review of
shipping and storage records showed that the cask lincrs were exposed to water for varying
amounts of time¢. The oldest remaining DSWC (S/N-004) was fabricated and delivered in 1983
and may have contained water for most of its life sincc it was originally only protccted by 2
plastic wrap that degraded long ago. The newer DSWCs (S/N-006, S/N-007, S/N-008 and
S/N-010) each contained a small amount of water when received from the manufacturer in
October 1989, as documented by the receiving records and an agsociated nonconformance report.
This water was drained and the casks were temporarily covered per work package FY-2983/W
and placed in outsidc storage. Although the water may have been removed from thesc casks
within a month of receipt prior to the temporary cover placement, it is conservatively estimated
that the water remained in the casks until they were permanently covered in September 1990,
Permanent covers for these four casks were fabricated, desiccant filled canisters were placed in
the bottom of the casks, tethered by a rope, and the casks were sealed in September of 1990,

B T P P P
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All five casks were moved to an indoor storage location in October 1997 and remained indoors
until October 2004, when they were again placed outside. While being stored indoors, casks
S/N-007 and S/N-008 were opened and the desiccant container was removed from S/N-007.
During inspection in April 2006, it was discovered that casks 5/N-004, S/N-007, and S/N-008
contained water. Casks S/N-006 and 5/N-010 both remained dry. The total duration of time
each cask may have contained water is conscrvatively estimated as follows:

Cask #4 — up to 23 years
Cask #6 and #10 — up to 11 months (conservative estimate)
Casks #7 and #8 — up to 29 months {(conservative estimale)

When cleaned in April 2006, cask S/N-004 contained approximately 20 gallons of water; cask
S$/N-007, approximately five gallons; cask S/N-008, 11 quarts. This amount of water
cotresponds approximately to the following depth of water:

Cask Depth (inches)
4 12.01

7 3.0

8 1.65

Water was removed from the casks prior to the cleaning and interior inspection. The casks were
rescaled after cleaning and interior inspections were completed.

Starting in October 2006, new bolt anchors were installed in all five casks per work package
4A-04-7583/M. During this time, the casks were opened to facilitate the installation activity.
Weather covers werc placed over the casks and great pains taken to keep water from entering the
cask liner. Each cask was open for about one to three weeks, then DRI II desiccant bags were
placed inside the casks. See Appendix A for a complete listing of the opening/closing activilies
that took place during the new anchor bolt installation.

3.0 . CASKINSPECTIONS
3.1 TInterior Visual Inspection and Cleaning

The five remaining DSWCs located on the 400 Area storage pad were cleaned and inspected as
part of readying the casks for use. The casks were opened and water and debris werc removed.
Each cask inside liner was cleaned using a soft chimney carbon steel wire brush. Sevcral inches
near the bottom of the cask liner where water had stood was cleaned using a power drill with
wire brush attachment. Inspection of the bottom region adjacent to the liner-to-bottom weld was
remotely performed using picturcs and video.
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Work package 4F-06-241/W was uscd to perform inspections of the casks by removing rust and
visually evaluating the interface. The interface refers to the site where the liner sits on the
bottom plate. Located behind the interface at the outer diameter of the liner is the 5/8-inch filet
weld applied to the liner and bottom plate. The weld is covered with concretc making a direct
inspection of the weld impossible.

The liner specification is schedule 60 pipe, ASTM A106, A53, or AP 5 LBS. Optionally, the
liner may be a rolled plate, A36, of equivalent thickncss with a full penetration weld. These
casks were fabricated using schedule 60 pipe, API Specification 5L, Specification for Line Pipe.
The bottom plate is made of ©I36 inch x 4 inch, carbon steel ASTM A36.

Inspection photographs were obtained using borescope model XL Pro, manufactured by
Everest VIT (now owned by General Electric). Note that items will appear larger than normal.
The color of the borescope light source is green. These pictures are presented in the small web
format size of 448 x 299 without any cnhancements.

Visual examination observations and information gathered during inspection of the casks are
summarized in Appendix B.

3.2  Exterior Visnal Inspection

The exterior of each DSWC was inspected for damage. Cask SN-006 has a ~1/8-inch decp,
1-1/4 x 7/8 inch gouge located about 31 inches from the ground level, This was most likely
caused by the scaffold used for the interior inspections and cleaning. There are some supetficial
lines or cracks in the paint located on the sides of each cask. There is no evidence of concrete
spauling at or near these lines/cracks.

The A30 shield plugs and the closure plates were examined and no problems were noted. The
plugs and closure plates had been stored outside in an open but covered shed. Also, except for
mill scale no problems were noted during examination of the DSWC at the weld site for the
closure plate. That weld area is protected by the temporary cover.

33 Rebar Scans

In preparation for drilling holes in the top of the DSWCs to relocate the anchor bolts, scans using
a magnetic locating device were performed on two DSWCs to locate the rebar under the top
surface of the casks. The scans showed that there was a layer of steel three inches below the
surface but for the most part could not discern distinct rebar with any certainty. The scans
managed to map only about one quarter to one third of what should be there. A rescan using
ground penetrating radar was performed and confirmed the location of rebar scen in the initial
scan plus located additional rebar.
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3.4  Overpack Inspection

The DSWC transportation overpacks were inspected to verify that the overpacks have remained
leak tight against the intrusion of water, which could deteriorate the foam filling in the
overpacks. Inspection was limited to the external welds that form the seal for the overpacks.
Inspection was performed to determine acceptability of welds. The results of the inspcction
showed that all welds are acceptable. Most exhibited some light rust and for some, the paint had
chipped. After final acceptance of the welds, the overpacks were re-painted. The weld
inspection table is included in Appendix C,

- The foam manufacturer was contacted concerning poleutial for deterioration due to exposure to
moisture, Their test sample/research confirmed no deterioration of the foam from exposure to
moisture, based on their test conditions.

4.0 CASK/CASK SUPPORT EQUIPMENT MODIFICATIONS
4.1 Cask

The five remaining DSWCs undcrwent some modification to prepare them for use, The existing
cask lifting inserts were found to be corroded and deemed unusable, Figures 1 and 2. New
lifting anchor bolts were designed to replace the existing anchors. An alternate 1ifl lug was
designed for use with the new lifting anchor bolts.

The cask modification included replacing the cxisting lifting attachment by drilling holes in the
casks and inserting new lifting anchors with couplers to be used with new lifting lugs. The new
lifting anchors with couplers were installed per FFTF work package 4A-04-07583/M. The
alternate lift lug weldments are per FFTF work package 4F-06-04307/M. Both the new lift
anchors and alterate lift lug weldments were addressed in HNF-FMP-06-30682-R0.

Appendix D contains inspcction and materials information for the new anchor bolts and couplers
installed on the casks. The appendix also includes inspection and materials information for the
alternate lift lugs.

Core drilling, installation of new lifting anchors and individual proof testing of the anchors per
4A-04-7583/M, "Modify Lilting Attachments for DSWC," was started on Monday,

October 2, 2006 and completed on Wednesday, November 29, 2006. Grouting of abandened
holes, painting of Lift Lug locating stripes and anchor group proof testing was completed in
May 2007.

Appendix A conlains information gathered during the installation of the new anchor bolts.
Extensive training (work package # 4F-00-03335/W) on the core drilling method and anchor bolt
installation was conducted prior to the actual work being performed on the DSWCs. A drilling
template was fabricated to align the hole location relative to the predicted location of the rebar,
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as determined from the rebar scans. A full scalc layout of the rebar locations was prepared, the
drilling template was placed on this layout, and the hole placement for each hole grouping was
determined. Once the template was set, it was transferred to the DSWC, aligned, and used for
the hole drilling activity.

Appendix E presents the updated analysis of the lifting anchor holts. Drillco Maxi-bolts were
used to replace the existing rusted mserts. Three sets of four 1-inch Drillco Maxi-bolts and
ASTM A193 Grude B7 bolts (four bolts per set) with 20%:-inch embedment (22-inch may be
used for additional safety) were installed at 120° apart. The bolt patterns ar¢ 7 inches from the
outside face of the cask to the outer row of bolts, 8 inches between rows of bolts, and 11 inches
between columns of bolts, The bolt location was allowed to vary up to 1.25-inch either way in
the hoop direction when the new anchor bolt interfered with the reinforcing steel.

The margin of safety of the existing inserts is 0.82 as calculated in Reference 1, Design Analysis
Report (DAR). Based on the same mcthod as used in Reference 1, the margin of safety for the
Drillco Maxi-Bolts anchors is 1.36. The new anchor bolts are safer than the existing inserts.

4,2  Alternate Lift Lugs

An alternate lift lug was designed (HNF-FMP-06-30682-R0 and —R0A) to be used with the new
anchor bolts. Because the anchor bolt placement needed to avoid the rebar in the cask concrete,
actual anchor bolt placement could be adjusted, as discussed in Section 4.a. To account for this
possible adjustment, an altemate hifl lug was designed and built that had slotted bolt holcs. The
removablc lifting lug base plates arc 11%-inch wide, 14-inch long, and 2%-inch thick. The
removable alternate lift lugs are attached to the anchors by 1-inch ASTM A 193 Grade B7 Studs
and ASTM A197 Heavy Hex Nuts. The ather parts and weld are the same as the existing lug.
Appendix E also includes the analysis of the alternate lift lugs, which shows acceptable margins
of safety.

4.3 Cask Tiedgown Frame

The cask tiedown frame was modified to facilitate adjustment of the cask tiedowns. The
endplates of the tiedown frame were modificd to allow the tiedown links o swing, permitting
workers to make adjustments without getling under a suspended load. The endplate lugs were
reduced from 12-inches wide to 8.5-inches wide. This reduction is acceptable from a DAR
standpoint (HNF-FMP-06-29173-R0) becauvse the attachment lugs are assumed to be 8.0 inches
in the analysis.

50 CORROSION STUDY

A contract was placed to evaluate the potential for degradation of the disposable solid waste cask
weld joint due to corrosion. Amber Engineering (Bill Brehm) was contracted to assess the
condition of the remaining four DSWCs with respect to structural integrity of the stcel cavity
liner, and to evaluate whether or not there is a practical concern due to water in the steel cavity
liner lower weld joint and surrounding parent metal.

5
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This evaluation concluded that the steel liner of the two casks that contained water for a period
of less than one year sustained only light rusting during their storage, and are satisfactory for use
as far as the scope of this evaluation is concerned, provided they are stored under conditions that
preclude future water entry into the casks. The sume is true for the two casks which contained
watcr for up to 29 months. This conclusion was reached based on the fact that the evaluation
indicates very little potential for crevice corrosion, stress-assisted corrosion, stress-corrosion
cracking, or galvanic corrosion, and that the total amount of corrosion, even using the maximum
probable rate based on available information, would not be sufficient to compromise cask
integrity. Regarding the one cask (8/N-004) that probably had water in it for over 20 years, there
may have been sufficicnt corrosion over the 20+ years to thin the region near the bottom
weldment to such a degree that cask integrity is no longer guaranteed, but it is by ro means
certain that such an amount of corrasion has actually occurred.

The complete study is provided in Appendix F. An analysis of water and solids collected from
casks S/N-004 and S/N-008 was discussed in the Corrosion Evaluation and is attached in -
Appendix G. Water from these two casks was analyzed because S/N-004 had the most water for
the longest time and S/N-008 had the least water for the least time, thus bounding all of the
casks.

6.0 SUMMARY AND RECOMMENDATIONS

The condition and configuration of the five DSWCs currently stored on the 400 Arca Interim
Storage Area (ISA) was addresscd herein. Based on the information presented and summarized
in Tables 1 and 2 below, DSWCs S/N-006, S/N-007, S/N-008, and S/N-010 are acceptable for
receiving and storing waste. The condition of DSWC §/N-004, relative to corrosion of the inner
lincr weld, needs to be examined further if it is to be deemed acceptable for receiving and storing
waste,

The corrosion of the weldment in cask S/N-004, even though it is not expected to be more than
the corrosion of the steel liner, may be too great to maintain the integrity of the welded joint in
the design basis accident when the maximum corrosion rate is considered. If cask S/N-004 is
needed, additional inspection of the weld and bottom of the liner, perhaps using ultrasonics,
should be performed.

Sy e e s
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DSWC

Liner Inspection

Corrosion
Evaluation

Weld
Inspection

S/N-004

This cask had approximately 20 gallons of
water and was not covered. Bird feathers, sand,
and RTV debris were found in this cask. The
neoprene gasket at the shield plug sct down
ledge was in poor condition and removed.

Some rust spots were noted in the floor and
wall. No cracks or pitting were noted at the
weld interface,

Needs further
evaluation of
liner and
weld.

N/A

S/N-006

This cask contained no water when opened in
April 2006. The exposed portion of the
caulking had small cracks and shrinkage the
caulking between the water proof cover and
cask was very pliable. The water proof cover
had to be pried off. The bottom side of the
cover, which faces the inside of the cask, had no
rust. The desiccant canisters were in excellent
condition as shown in Figure 3 with the
humidity indicator showing no pink, indicating
low moisturc conient in the cask interior
environment during storage. The neoprene
gasket on the shield plug set down ledge was in
good condition but had exceeded its shelf life.
The gasket was replaced during anchor bolt
nstallation,

Some rust spots were noted in the floor and
wall. No cracks or pitting were noted at the
weld interface,

Acceptable

N/A

S/N-007

This cask had approximately five gallons of
water when opened in April 2006. The metal
cover had becn disturbed and caulking was not
providing an impermeable seal. Rust was noted
on both sides of the water proof cover. The
neoprene gasket on the shield plug set down
ledge was in good condition but had exceeded
its shelf life. The gasket was replaced during
anchor bolt installation,

Some rust spots were noted in the floor and
wall. No cracks or pitting were noted at the
weld interface.

Acceptable

N/A

ot AL b A SR D i s L o e e e e e e
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DSwWC

Liner Inspection

Corrosion
Evaluation

Weld
Inspection

S/N-008

This cask had approximately 11 quarts of water
when opened in April 2006. The water proof
cover was off center and cracks were noted in
the caulking. Rust was noted on both sides of
the water proof cover. This cask had two
desiccant canisters which were both lying in
waler at the bottom of the cask. The humidity
indicator and the attached paper labeling were
in poor condition. The closure plate weld
surface wasn’t completely smooth due to mill
scale. There was some rust in the mill scale.
The neoprene gasket on the shield plug set
down ledge was in good condition but had
exceeded its shelf life. The gasket was replaced
during anchor bolt installation.

Some rust spots were noted in the floor and
wall. No cracks or pitling were observed at the
weld interface.

Acceptable

N/A

S/N-010

This cask contained no watcr when opened in
April 2006. The exposed caulking had minor
cracks and minor shrinkage. The caulking
between the water proof cover and cask was
pliable and intact. The water proof cover had to
be pried off. When the cover was remaved air
movement was heard but it couldn’t be
determined if air leaked into or out of the cask.
Desiccant canisters were in excellent condition
and thus, had remained functional. There was
somge rust in the mill scale at the plate and pipe
interface. Thc bottom of the cover has rust.
The cask bore had some rust dust. There is a
white residue at the top which is not water or
alcohol soluble but it will scrape off.

Some rust spots were noted in the floor and
wall, No cracks or pitting were observed at the
plate and pipe interface. The neoprene gasket
was replaced during anchor bolt installation.

Acceptable

N/A

Impact
Limiters

N/A

N/A

Acceptable
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Table 2. Summary of Modifications

Modification Status
Anchor Bolt New Anchor Anchor bolts were installed on all DSWCs.
Bolts Installed
Tie Down Lugs | End Plate Lugs Complete
Trimmed
Complete

Alternate Lift
Lugs

New Lift Lugs
Fabricated




Page 20 of 235 of DA05240516

FFTF-31477
Revision 0

Figure 1. Typical Corroded Cask Lifting Insert Showing Broken and Missing Threads

10
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Figure 2. Typical Corroded Cask Lifting Insert Showing Broken and Missing Threads
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Figure 3. Dessicant Canisters Removed from DSWC S/N-006.

12
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7.0 LIST OF APPENDICES

Appendix A, Lifting Anchor Boll Installation Information

Appendix B, Ingpection & Cleaning Summary

Appendix C, Overpack Weld Inspection Information

Appendix D, Lifting Anchor Bolt and Coupler Information

Appendix E, Updated Analysis of Lifting Anchor Bolts and Lift Lugs
Appendix F, Corrosion Study

Appendix G, WSCF Analyscs
8.0 REFERENCES

EDT 118712, Design Analysis Report (DAR) FFTF Disposable Solid Waste Cask (DSWC) D-{,
Revision 3, dated January 1982, Westinghouse Hanford Company.
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OPENING/CLOSING ACTIVITIES PERFORMED UNDER WORK PACKAGE
4A-04-7583/M.:

DSWC 8/N-004

OPENED 10-3-06, DESICCANT CANISTERS SEALED IN BAGS.

CLOSED 10-25-06. DESICCANT CANISTER BAGS REMOVED. TWO NEW CONTAINER
DRI II DESICCANT BAGS INSTALLED UNDER TEMPORARY COVER.

SHIELDING PLUG NEOPRENE GASKET WAS NOT REPLACED.

DSWC 5/N-008

OPENED 10-17-06. DESICCANT CANISTERS SEALED IN BAGS.

CLOSED 10-25-06. DESICCANT CANISTER BAGS REMOVED. TWO NEW CONTAINER
DRI TT DESICCANT BAGS INSTALLED UNDER TEMPORARY COVER.

SHIELDING PLUG NEOPRENE GASKET REPLACED 10-25-006.

DSWC S/N-010

OPENED 10-27-06. DESICCANT CANISTERS SEALED IN BAGS.

CLOSED 11-8-06. DESICCANT CANISTER BAGS REMOVED. TWO NEW CONTAINER
DRI IT DESICCANT BAGS INSTALLED UNDER TEMPORARY COVER.

SHIELDING PLUG NEOPRENE GASKET REPLACED 11-8-06.

DSWC S/N-007

OPENED 11-1-06. NO DESICCANT CANISTERS IN CASK — ONLY DESICCANT BAGS
WHICH WERE DISPOSED OF.

CLOSED 11-14-06. FOUR NEW CONTAINER DRI II DESICCANT BAGS INSTALLED IN
MAIN CHAMBER. TWO NEW CONTAINER DRI Tl DESICCANT BAGS INSTALLED
UNDER TEMPORARY COVER.

SHIELDING PLUG NEOPRENE GASKET REPLACED 11-14-06.

15
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DSWC §/N-006

OPENED 11-21-06. DESICCANT CANISTERS SEALED IN BAGS. NO DESICCANT
BAGS FOUND UNDER TEMPORARY COVER.

CLOSED 11-28-06. DESICCANT CANISTER BAGS REMOVED, TWO NEW CONTAINER
DRI I DESICCANT BAGS INSTALLED UNDER TEMPORARY COVER,

SHIELDING PLUG NEOPRENE GASKET REPLACED 1 1-28-06,

16
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DSWC ANCHOR INSTALLATION INFORMATION
DSWC S/N-004
HOLE, GROUP A
IOLE RADIAL REBAR | EXPLORATORY | AMOUNT | LONG HOOP REBAR AMOCUNT
NO ENCOUNTERED OR FINAL MATERIAL OR ENCOUNTERED | MATERIAL
i (YLES/NQO) DRILLING REMOVED | SHORYT {YES/ND} REMOVED
~14"DIA. | .
1 YES EXPLORATORY | ~'%"DERp | SHORT NO
: - [Assumed}
TOP1.8S.
2 NO | e . NO
e EXPLORATORY ~Le"
3 YES & FINAL RS OIS L0 T
4 NO N NO
HOLE GROUP B
HOLE RADIAL REBAR | EXPLORATORY AMOUNT LONG HOOP REBAR AMOUNT
NO ENCOUNTERED OR FINAL MATERIAL OR ENCOUNTERED | MATERIAL
: (YES/NO) DRILLING REMOVED | SHORT (YES/NG) REMOVED
: ~1/16" SHORT
1 YES FINAL RS (Assumed) NO —————-
. ~1116" LONG
2 YES EXPLORATORY RS, et NG U
3 NO | e NO | e
4 NO NO
HOLE GROUP C
foLe | RADIAL REBAR [ EXPLORATORY | AMOUNT | LONG HOOF REBAR AMOUNT
NO ENCOUNTERED OR FINAL MATERIAL OR INCOUNTERED | MATERIAL
) (YBS/NO) DRTLLING REMOVED | SHORT {YES/NO) REMOVED
1 NO NO I
~¥ BAR
2 e YES THICKNESS
3 NO NO e
4 NO NO mem
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DSWC S/N-006
HOLE GROUP A
HOLE RADTAL REBAR | EXPLORATORY | AMOUNT LONG HOOP REEBAR AMOUNT
NO ENCOUNTERED OR FINAL MATERIAL OR ENCOUNTERED | MATERIAL
) (YES/NQ) DRILLING REMOVED | SHORT (YES/NO) REMOVED
. : ~3/16" SIIORT ~¥% BAR
L WE [P0 R.S. (Assumed) YES THICKNESS
<1H16» LONG FULL BAR
2 YES EXPLORATORY | rapRs, (Ausamed) YES THICKNESS
3 NO S — NO S
4 NO 176 S (—
HOLE GROUP B
HOLE RADIAL REBAR | EXPLORATORY | AMOUNT LONG HOOFP REBAR AMOUNT
NO ENCOUNTERED OR FINAL MATERIAL OR ENCOUNTERED | MATERIAL
' {YES/NO) DRILLING REMOVED | SHORT (YES/NO) REMOVED
~ Y4 BAR
l NO T YES THICKNESS
2 NO S 6 J (R—
~ 14 BAR
J WO YE3 THICKMNESS
' ~ % BAR
“ O T YES THICKNESS
HOLE GROUP C
HOLE RADIAL REBAR | EXPLORATORY | AMOUNT LONG IIOQOP REBAR AMOUNT
NO ENCOUNTERED OR FINAL MATERIAL OR ENCOUNTERED | MATERIAL
" {YES/NO) DRILLING REMOVED | SHORT {(YES/NO) REMOVED
1 NGO B NG e
<1/16” LONG
2 YES FINAL RS (Assumed) NO | e
3 NO e NO
4 NO S — 376 S I—
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DSWC S/N-007
ROLE GROUP A
oLp | RADIAL REBAR [ EXPLORATORY | AMOUNT | LONG | HOOPREBAR | AMOUNT
NG, | ENCOUNTERED ORFINAL | MATERIAL | OR | ENCOUNTERED | MATERIAL
' (YES/NO) DRILLING . | REMOVED | SHORT (YES/NO) REMOVED
~ ¥ BAR
1 e T e THICKNESS
- =11e" FULL BAR
2 YES EXPLORATORY i LONG YES THICERESS
3 YES EXPLORATORY “}1{’ rd LONG NO
4 YES FINAL ""i""g"‘" LONG NO | e
HOLE. GROUP B
1ioLg | RADIALREBAR | EXPLORATORY | AMOUNT | LONG | HOOPREBAR | AMOUNT
No. | ENCOUNTERED OR FINAL MATERIAL | OR | ENCOUNTERED | MATERIAL
' (YES/NO) DRILILING REMOVED | SHORT (YES/NO) REMOVED
1 NO e NO
" <1167 SHORT
2 YFS EXPLORATORY TOP B NO
3 NO S NO —
4 YES FINAL ‘g'; LONG NO
HOLE GROUP C
norg | RADIAL REBAR | EXPLORATORY [ AMOUNT | LONG | HWOOP REBAR | AMOUNT
o, | ENCOUNTERED ORFINAL | MATERIAL | OR | ENCOUNTERED | MATERIAL
: (YES/NO) DRILLING REMOVED | SHORT (YES/NO) REMOVED
<1/16" LONG . % BAR
1 YES EXPLORATORY | 1opLg | jassumed) YIS TINCKNESS
2 NO R NO —
3 NO S NO
4 NO NO S

Bk R A e e
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DSWC S/N-008
HOLE GROUF A
tioLg | RADIALREBAR | EXPLORATORY | AMOUNT | LONG | HOOPREBAR | AMOUNT
NG, | ENCOUNTERED ORFINAL | MATERIAL | OR | ENCOUNTERED | MATERIAL
' (YES/NO) DRILLING | REMOVED | SHORT (YES/NO) REMOVED
1 YES EXPLORATORY | pg LONG NO
2 NO R NO
. < 16"
3 YES EXPLORATORY | 1opps | LONG NO
i
4 YES EXPLORATORY | %o | LONG NO S
HOLE GROUP B
Hore | RADIAL REBAR | EXPLORATORY | AMOUNT | LONG | HOOPREBAR | AMOUNT
No. | ENCOUNTERED ORFINAL | MATERIAL | OR | ENCOUNTERED | MATERIAL
' (YES/NO) DRILLING | REMOVED | SHORT (YES/NO) REMOVED
<1/16" SHORT 14 BAR
1 YES EXPLORATORY TOP R.S. {Assumed) YES THICKNESS
2 YES EXPLORATORY ’“I'{’ ,1; UNK. NO S
3 NO NO
4 NO et eeeee NO —
HOLE GROUP C .
HOLE | RADIAL REBAR [ EXPLORATORY | AMOUNT | LONG | HOOPREBAR | AMOUNT
No. | ENCOUNTERED ORFINAL | MATERIAL | OR | ENCOUNTERED | MATERTAL
; (YES/NO) DRILLING | REMOVED | SHORT (YES/NO) REMOVED
. <116 LONG % BAR
1 YES FINAL R.S. {Assumed} YES THICKNESS
: ~ Y SHORT % BAR
2 YES EXPLORATORY | ;o0 o | SHORT YES TR
1 NO U NQ
4 NO NO R

20



Page 31 of 235

of DA05240516

FFTF-31477
Revision 0
Appendix A
DSWC S/N-01D
HOLE GROUP A
tiorg | RADIALREBAR [ EXPLORATORY | AMOUNT | LONG [ HOOPREBAR | AMOUNT
No. | ENCOUNTERED OR FINAL MATERIAL | OR ENCOUNTERED | MATERIAL
‘ (YES/NO) DRILLING REMOVED | SHORT (YES/NO) REMOVED
FULL BAR
1 WD T Az THICKNESS
. ~3016" SHORT : FULL BAR
2 YES EXPLORATORY | b | (aesomeds YES THICKNESS
3 NO NO
4 NO S NO
HOLE GROUP B
qorg | MADIALREBAR | EXPLORATORY | AMOUNT | LONG | TIOOP RERAR | AMOUNT
No. | ENCOUNTERED OR FINAL MATERIAL OR ENCOUNTERED | MATERIAL
. (YES/NO) DRILLING REMOVED | SHORT (YES/NO) REMOVED
% BAR
1 NO - - YES ‘THICK.NESS
« <Irg" SHORT % BAR
2 YES EXPLORATORY | 10PRY | (Accumed) e THICKNESS
' <1/16"
3 YES EXPLORATORY | [opps | LONG 1[0 Y —
<1167
4 YES EXPLORATORY | 1opi.g | LONG NO
HOLE GROUP C
vorg | RADIAL REBAR T EXPLORATORY | AMOUNT [ LONG HOOP REBAE. | AMOUNT
No. | ENCOUNTERED OR FINAL MATERTAL | OR ENCOUNTERED | MATERIAL
. (YES/NO) DRILLING REMOVED | SHORT (YES/NO) REMOVED
N <]/16"
1 YES EXPLORATORY | 1apRs. LONG NO
<1/18”
y) YES EXPLORATORY | 1opRrs LONG NO [ e
3 YES FINAL RS, LONG NO | e
4 YES EXPLORATCORY NONE LONG NO
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TABLE NOTES FROM ANCHOR INSTALLATION:

Exploratory drilling drill bit sizes ranged from %4 up to 1%4”, Normally very little material was
removed from rebar that was encountered during the exploratory drilling. Typically the rebar
was just nicked with less than 1/16"” material removed. Notations of < 1/16” material removal
indicate the rebar was just nicked.

Final core drill bit diameter was 1.69”. Any rebar that was encountered during the final core
drilling had material removed from the side of the rebar in the shape of an arc that corresponds to
the radius of the core drill bit. The fraction entered in the Amount Material Removed block for
the radial rebar indicates the approximate distance from the theoretical edge of the rebar and the
deepest part of the arc. These are distance estimates are based on rough measurements taken in
the field.

R.S. =Right Side L.S.=1Left Side

Left and Right sides of rebar are as viewed by a person standing at the center of the DSWC and
looking towards the outside cdge.

Hole Groups were assigned letter designations of A, B and C in a clockwise direction, with A
being the first Hole Group located clockwise from the cask nameplate.

Any radial rebar encountered in holes 3 or 4 was considered to be LONG. If radial rebar
encountered in holes 1 or 2 appeared to line up with rebar encountered in holes 3 or 4 it was also
considered to be LONG. -

Radial rebar encountered in holes 1 or 2 that has been given the SHORT (Assumed) notation has
been given that notation bascd on relative location to either the presence or absence of radial
rebar in holes 3 or 4 and/or ground penctrating radar scan resnlts,

The Amount of Material Removed [rom hoop rebar is expresscd as fractions of the total rebar
thickness (¥4, Y, % or Full Bar Thickness). These are only estimates base on field notes and

sketches.

Radial rebar is #6 rebar (%< diameter). Hoop rebar is #4 rebar (}2” diameter),
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DSWC LIFTING ANCHOR
INSTALLATION

Performed per 4A-04-7583/M
during October and November of
2006
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DSWC S/N-006 on ISA Pad

DSWCs S/N-007 & S/N-010 with
scaffolding & weather enclosure.
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DSWCs S/N-007 & S/N-010 with
scaffolding & weather enclosure.

Determining ideal hole locations using Adjustable
Template laid over rebar scan tracings.
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Prior to drilling. Temporary cover still installed.
New anchor hole group letters have been
assigned.

FEERRY (A0S

LR R

Temporary steel cover has been removed. Cask
ID was used to locate Adjustable Template and
Hole Pattern Angle Locating Template.
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Hole Pattern Angle Locating Template placed in
cask ID.

Hole Pattern Angle Locating Template was used to
verify new hole pattern centerlines.
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Adjustable Template used to mark start points for
exploratory drilling.

Exploratory drilling, dry with Hilti concrete drill bits.
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Exploratory drilling complete. Note indication of
encounters with rebar at holes C-1 & C-2.

Adjusting Drillco Drilling Machine to level core drill
bit prior to beginning core drilling.
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Starting core drilling using Adjustable Template
with Core Drill Guide Bushing installed.

Continuation of core drilling without aid of
Adjustable Template. Note rubber dam to channel
water to side of cask.
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Continuation of core drilling without aid of
Adjustable Template.

Drillco Undercut Tool installed on Drillco
Drilling Machine.

p Y
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Undercutting hole with Drillco Undercut Tool.

Completed core drilled holes at hole group B. Note

relocated holes at locations B-2, B-3 & B-4.
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Gauge pins inserted in completed anchor holes.

Lift Lug template set over gauge pins to verify
proper location of anchor holes.
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Drillco Flush Mount Anchors.

Drillco Flush Mount Anchor with some of the
setting tooling (black items) attached.
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Drillco Flush Mount Anchor inserted in hydraulic
setting tooling.

Drillco Flush Mount Anchor in hydraulic setting
tooling being inserted in hole.
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Setting Drillco Flush Mount Anchor using hydraulic
setting tooling.

Drillco Flush Mount Anchor installed in hole prior to
installing Coupler (aka Coupler Nut).
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Drillco Flush Mount Anchor Coupler
(aka Coupler Nut).

Installing Coupler.
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Installing Coupler using installation tool.

Coupler after installation, flush with cask
surface.
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Individual anchor proof testing using
hydraulic unit.

Hole Group B with Drillco Flush Mount Anchors

completely installed and individually proof tested.
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Using Lift Lug Template to mark position of
location striping (to be painted on later).

Thread Protectors installed in Couplers. Backer
rod material inserted in exploratory holes (to be
grouted later).
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Gaps between Couplers and holes sealed with
RTV. Exploratory holes temporarily sealed with
RTV (to be grouted later).
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APPENDIX B. INSPECTION AND CLEANING REPORT SUMMARY

4F-06-941/W Clean and lnspection Findings
Mike Rodriguez - August 8, 2006

Introduction, Summary and History

The five remaining DSWCs located on the 400 Area storage pad were cleaned and inspected as
part of readying the casks for use. The casks were opened, water and debris was removed. The
cask inside liner was cleaned using a soft chimney wire brush. Several inches of the bottom cask
liner was cleaned using a power drill with wire brush attachment. Inspection of the bottom
region adjacent to the liner to bottom weld joint was remotely performed using pictures and
video.

The history for DSWC #4 is not comparable with the history of the other casks; therefore it’s not
likely to be used without further evaluation. DSWC #4 is the oldest and with 20 gallons of watcr
this was the dirtiest of the casks. DSWC #s 6, 7, 8, 10 will be used {o bury trradiated waste,

DSWC #7 had 5 gallons and #8 had 11 quarts of water. DSWC #’s 6 and 10 contained no water.

In 1983, DSWC #4 was fabricated and stored outside. The shield plug was in the cask and a
plywood disk was placed over the hole,

In 1989, DSWC #5 6, 7, 8, and 10 were fabricated and stored outside prior to shipping. Upon
arrival at FFTF, all four casks had water in them. During manufacture the steel liner was
hydraulically tested and water in the casks was from that test.

In September 1990 per work package F9-02983/W the water was removed, desiccant was
installed, and #’s 6, 7, 8, and 10 were sealed with a weather proof carbon steel cover. Work
package F9-02983/W (4F-89-02983/W) leads us to believe the DSWC #4 shicld plug was
removed at this time. Work package F9-02983/W doesn’t clearly state what was done to
preparc #4 prior for outside storage. Inquiries have lcd us to believe plastic shecting was used to
cover the cask. It’s unclear why a weather proof carbon steel cover wasn't installed on #4 as per
FO-02983/W.

In October 1997, all five DSWCs wcre moved indoors into the Maintenance and Storage Facility
(MASF) per work package 4F-97-1976/M. It’s assurned #4 was still without a weather proof
COVEr.

In March 2004 per work package 4A-04-1039/W the weather proof cover was removed from two
casks for demonstrating the transfer of a Core Component Pot (CCP) inte a cask. The shield
plugs had previously been removed in 1990, With a high degree of confidence it’s certain

that #'s 8 and 7 were openied. When #7 was examined per this package the desiccant canisters
were missing, Recently, desiccant canisters were located at MASF and we believe they belonged
to #7. The excelient condition of these desiccant canisters is a strong indicator that there was no
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watcr in #7 when it was sealed in 1990 and then opened in 2004. We believe that is also the case
with #8 but it’s not certain. Another strong indicator that #7 and #8 were the two casks opened
in MASF in 2004 is thal water was found in these casks when they were opened in April 2006,

On October 28, 2004 all five DSWCs were removed [rom MASF and placed outside per work
packagce 4A-04-6586/W. Four casks had metal covers. DSWC #4 had a wooden cover but it’s
not clear if plastic sheeting was n place.

On April 5, 2006 #4 didn’t have its wooden cover in place and 20 gallons of water was found in
the cask. On April 6, 2006 #7 was uncovered and 5 gals of water was found in the cask. On
April 25, 2006 #8 was uncovered and 11 quarts of water was found in the cask. The wcather
proof covers on casks #’s 8 and 7 had not been properly sealed in March 2004. Therefore water
may have resided in these casks from October of 2004 into the spring of 2006. It’s unccrtain
how long water might have resided in DSWC #4 sincce it isn’t clear when, if ever, it was scaled
with a weather proof cover.

After removing rust from the cusks per 4F-06-94 /W weather proof covers were installed and
sealed for all casks, including DSWC #4. While waiting for material and scaffolding and due to
a prolonged spring some rain water was removed from the cask prior to sealing them on the
following dates:

5/22/2000 #7
5/24/2006 #6 and #10
6/22/2006 #8 and #4

Work package 4F-06-941/W was used to inspect the casks by removing rust and visually
evaluating the cask liner to bottom plate interface. The interface refers to the site where the liner
sits on the bottom plate. Locatcd at the outer surface of the cask liner is the 5/8™ filet weld
applied to the liner and bottom plate. The weld is covered with concrete making a direct
inspection of the weld impossible.

The liner specification is schedule 60 pipe, ASTM A106, A53, or API 5 LBS. Optionally, as is
the case in all five casks, the liner may be a rolled plate, A36, of equivalent thickness with a full
penctration weld. The bottom plate is made of 336 inch x 4 inch, carbon stecl ASTM A36.

Digital pictures were obtained using borescope model XL Pro, manufactured by Everest VIT
(now owned by General Electric). Note that items will appear larger than normal. The color of
the borescope light source is green. These pictures are presented in the small web format size of
448 x 299 without any enhancements.
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DSWC #4

History: DSWC #4 was fabricated in 1983, shipped to the 400 Area and stored outside. The
shield plug was in the cask and a plywood disk was placed over the hole. Plastic sheeting was
draped over the cask and down the side. The plastic covering was replaced at least once prior to
moving the cask indoors and the cask probably had water in it by that time. After QOctober 1997
it was moved indoors toa MASF. In October of 2004 the cask was moved outdoors.

Summary: Cask #4 should not be used without further evaluation. This cask was the dirtiest and
oldest of the five casks. Also, documentation of this cask is incomplete, The liner seam weld is
in the south west quadrant of the cask. While facing the cask nameplate the seam weld is about
50 degrecs to the right. A medium grade carbon steel wire wheel was used for cleaning the
interface. A liquid sample for analysis was not obtained, but wet debris was submitted for
analysis. In the mpeg the interface can be difficult to observe. There are rust spots on the
interface. Both of these items could be resolved by cleaning with a wire rope whecl (not
available at the time) rather than with the medium grade wire wheel used. The remainder of the
cask is in satisfactory condition.

Initial observations: This cask had approximately 20 gallons of water and was not covered. This
cask had a wooden cover which presumably had blown off leaving this cask open to the
environment. Bird feathers, sand, and RTV debris were found in this cask. The neoprene gasket
at the shield plug setdown ledge was in poor condition and removed.

The following pictures were rotated to orient the interface horizontal showing the bottom plate
below and the liner above the interface.
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* East interface has some rust. Approximately % inch of the interface isn’t distinct. No
cracks or pitting were noted in the interface. The interface is difficult to distinguish.
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e North interface has some rust spots. Some debris was noted (wooden splinter, and white
RTV particles). There wasn’t any rust scale but there is significant rust. See #6 east
video for comparison. No cracks or pitting were noted at the interface.
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* South interface has some rust spots on the south-southeast wall and floor. In this picture
the bright reflection is off the exposed bottom plate. The medium grade wire wheel

didn’t completely remove the oxide layer. No cracks or pitting were noted in the
interface.
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¢ West interface is distinct. Some rust spots. No cracks or pitting. In this picture the
interface and the liner seam weld can be seen.
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DSWC #7

History: DSWC 7 was fabricated in 1989 and shipped to the 400 Area where it was stored
outside. On arrival the cask had water in it. Work package F9-02983/W (4F-89-02983/W)
drained the water, installed desiccant, and installed a water proof cover. In October 1997 the
cask was moved into MASF. In the fall of 2004 the cask was moved outdoors to the 400 Arca
ISA.

Summary: this cask is satisfactory; the liner seam weld is in the southwest, as stated in the
video. While facing the cask nameplate the scam weld is about 50 degrees to your right.

Initial observations: This cask had approximately 5 gallons of water when opened in April 2006.
The metal cover had been disturbed and caulking was not providing an impermeable seal. Rust
was noted on both sides of the water proof cover. The neoprene gasket on the shield plug
setdown ledge is in good condition but has exceeded its shelf life. Inspection of the interface
occurred after cleaning with a medium grade wire wheel. At a later time and prior to caulking
the water proof cover onto the cask a final touch up of the interface using a wire rope wheel was
performed. A follow up video inspection was not performed, but confidence is high that the
interfacc is cleaner than it appears in the inspection videos.

e East interface is a bit uneven, some rust near the interface, no cracks or pitting,
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o North interface is satisfactory, no cracks or pitting
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e West interface has no cracks or pitting,

Some rust on the bottom plate.
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DSWC #8

History: DSWC 8 was [abricated in 1989 and shipped to the 400 Area where it was stored
outside, On arrival the cask had water in it. Work package was written F9-02983/W
(4F-89-02983/W) to drain the water, install desiccant, and install a water proof cover. In
October 1997 the cask was moved into MASF. In the fall of 2004 the cask was moved outdoors
to the 400 Area ISA. _ ‘

Summary: this cask is satisfactory. The liner seam weld is in the north side. While facing the
nameplate the seam weld is about 165 degrecs to the right.

Initial observations: This cask had approximately 11 quarts of water when opened in April 2006.
The water proof cover was off center and cracks were noted in the caulking. Rust was noted on
both sides of the water proof cover. This cask had two desiccant canisters” which were both
lying in water at the bottom of the cask. The humidity indicator and the attached paper labelin%
are in poor condition. The closure plate weld surface isn’t completely smooth due to mill scale”.
There was some rust in the mill scale. The ncoprene gasket on the shield plug setdown ledge is
in good condition but has exceeded its shelf life. A wirc rope wheel was used for cleaning the

interface.
! Drierite Compartment No.3 Desicator, anhydrous calcium sulfate, manufactured by W.A. Hammond DrieRite Co.,

Xenia OH, phone $37.376.2927
? Reference John Rush, weld engineer, identified the rough surface as mill scale will be removed prior to welding
the cover plate.
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¢ East - a small part of the interface is uneven, no cracks or pitting
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¢ South interface has no cracks or pitting, light rust towards west, RTV debris
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DSWC #6

History: DSWC 6 was fabricated in 1989 and shipped to the 400 Area where it was stored
outside. On arrival the cask had water in it. Work package was written F9-02983/W
(4F-89-02983/W) to drain the water, install desiccant, and install a water proof cover. In
October 1997 the cask was moved into MASF. In the fall of 2004 the cask was moved outdoors
to the 400 Area ISA.

Summary: The interface is satisfactory. The liner seam weld is in the southwest. While facing
the nameplate the seam weld is about 45 degrees to the right.

Initial observations: This cask contained no water when opened in April 2006. The caulking
had small cracks and shrinkage. The caulking between the water proof cover and cask was very
pliable. The water proof cover had to be pried off. The bottom side of the cover, which faces
the inside of the cask, had no rust. The desiccant canisters are in excellent condition with the
humidity indicator showing no pink. These desiccant canisters will be reused. The neoprene
gasket on the shield plug setdown ledge is in good condition but has exceeded its shelf life. A
wire rope wheel was used for cleaning the interface.

e East interface has some light rust but no cracks or pitting, some rust on wall.
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e North interface has no rust, cracks or pitting.

o South interface has no cracks or pitting, some light rust, loose debris, some unevenness
due to the seam weld.
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e West interface has no cracks or pitting, liner seam weld in the southwest, light rust
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DSWC 10

History: DSWC 10 was fabricated in 1989 and shipped to the 400 Area where it was stored
outside. On arrival the cask had water in it. Work package was written F9-02983/W
(4F-89-02983/W) to drain the water, install desiccant, and install a water proof cover. In
October 1997 the cask was moved into MASF. In the fall of 2004 the cask was moved outdoors
to the 400 Area ISA.

Summary: This cask is satisfactory. The liner seam weld is southwest and near the cask
nameplate.

Initial observations: This cask contained no water when opened in April 2006. The exposed
caulking had minor cracks and minor shrinkage. The caulking between the water proof cover
and cask was pliable and intact. The water proof cover had to be pried off. When the cover was
removed air movement was heard but it couldn’t be determined if air leaked into or out of the
cask. Desiccant canisters were in excellent condition, There was some rust in the mill scale of
the weld surface. The bottom of the cover has rust. The cask bore had some rust dust. There is
a white residue at the top which is not water or alcohol soluble but it will scrape off.

e East interface has no pitting or cracks, light rust
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e North interface has no pitting or cracks, light rust, RTV debris.

o South interface has no pitting or cracks, light rust, some rust on the wall but not in the
interface.
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e West interface has no cracks or pitting, liner seam weld in the southwest hampered
cleaning the interface.
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APPENDIX C. OVERPACK WELD INSPECTION INFORMATION
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APPENDIX D. LIFTING ANCHOR BOLT, COUPLER AND ALTERNATE LIFT LUG
INFORMATION
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Diameter 1" Length 2034° Emsodment o

' i
. CHEMICAL COMPOSITION : o ‘
% ot Madarke) Teat Reprt |
I X Cetifloate of CompliNncy |
_ * Certilcats of Conormance
Supplemmmyﬁ.eqnlmu Yes____ Mo X S

Pats Juzo 21, 2006 ' No. NMP 009-1

- If}'l:a. tyjpmfmalym,wutorcxnmim&an.mgnwhmmfﬁedmdbywhnm

DRILLCO DEVICHS LTD. i

2432 444 Strent : _
Long fsland City, NY 11103 :

718-7269401 . S

FAX 718-956-3759 ,r

MATERIAL SUPPLIER REPORT FORM

—_— . .

The ahove-desnribed materlel his been supplisd underLo‘l]\umbw_m
Certon(s) Number (3) L) 6 placas,
and 18 acoordance with Customer Purchass Qrder rsquitements.

®. i ®

- Authorzed!

AN

suatis | S S
’ 0 l Farm 13- Rav, 3 0257
1.

1522 o , | VG35 3002 82 Wl
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i } , |
0 L e AL Y o9t 5dlpa gt of3
%R@u’:uc = - . a@f ROUSE AVE S B " -
A e - MASSILLGN, OH 44848 FAX 338~837=TH!T
CERFLF OF TESTS : _. . FEB;U:G\EH? a7, 1997
‘QQ.II---‘.ﬂﬂh-.k--uﬂ----III-IIII-I.II--I.I.ﬂ!-uﬂ--..III.IIII!GSI'ﬂ.ﬁ...;“ezl-- !
. BLREHASE ORDER: 2117 : Puagﬁﬁeuaagsa DATE: Eas28.od
REPUBLIG URI:IER. g7-14220-a7 824 . SCHEBULE . . 4 . . @ Boara-

0 z:uu:- CHARGE A[}DRES& 1:nun:r*anuax-:nasua::mnuzqnn- 5HXF TO s==ecctoapascearammmzes
: : : cﬂnM_ ol

pAILLED uzv:css LIMITED. : ORILLEO pEVICES LTO -RD. & a——
Ao eo ‘taas ABVH AVE ot MBS qenel
. .é .

m

LORG ISLANH GITY NY tirga LONG ISLANDO CITY KY 111 #

MATERIAL LESCRIPTION -
COLD FINISHED STEEL SARE ALLCY ASTM A i93-85 090 B7 PLUS SUAF BHN NARS 10QFREZI
ALSTI—4148 FINE GRATH GOLO URﬁNN GUENCH & 'TEHF‘ REFORE CO/SRA AFT CO REST SIZE
TOL QLAL ASBURANCE DOC ¢ T MAX T MAG TE

I SIZE: ROS |.5398/1 ,8438 X [2 FT

LADLE GHEMISTRY ot o~
S N s/ S1 ,:5 €U N cR” /S w7/ A
9'32[’ e2.a7v gl /7 R B.228~ 0.24 @e.18 .@9.98° g2.280" od.G24
e SEMI-FINISH RESULTS
AUETERTTIC GRAZN s:z ' M ' R
T GAALN sz 7. = :
FINISH STZE AESULTS SCHEOULE: 92479 e
GHN WY TRTG (LAR)  ASTM AT
ACE 289, MIGRAGIUS 283, - g
PCE o2 SORFACE 269, MIDAADIUS Ze2. .
' MACROETCH SRE ABTM £381 HIL 5TD »ap
ACE SURFACE |. AANDOM | . CENTER |.
TENSILE HT TATG ASTH. 2a ASTM A37@
BSTENITIZE OUERCHANT TEMPEA TEMPER2/BR
oEG F . DEG.F
Eoa. - oIL riza.’. . 1858,
TEMB | TILME HMAZ TIME AUST TIME
HAURS © +  HOuAs . -HOUAS
6,8 3. . bt o
TEASILE YIELDS . 2%) REOLTCTZION AREA ELONGATION
. Aer g FSI - PERCERT PEALERT
_p&E Bl 1 edaaa’y tTzage ! 23.9
RCE o2 131320, | 1 580G .~ _!H 7/-' z3.a 7~
HOTES
THE MATERTAL WAS KROT EMPDOSED TO MERCL METAL, ALLDOY THAT IS
LIGUTD AT AMBLENT TEMPERATURE DURING PROEESETNG O WHILE IN OUR
POSSESSION.
NO WELOING DR WELD REPATR WAS PERFORMED OR THIS MATEAZAL.
I KEREEY CERTIFY THAT THE MATERIAL LISTED HEaezN HAS BEEN INSPEL‘:TEI:I e e e e —
AN TESTED, Th ACCOROANCE WITH TE METWOGS PRESEAZEEC TN THE COVERATNG f
O & T R e
TETIRE DAk’ BEER AMPROVEQD FOR CONFORMARCE T THE SFECIFICATIONS. ; S
s
HkTERI.ﬁL Wag pnmmzu :n Ar.::unnaucz WITH THE mNTDN HOT AOLLED PLANT L& R
QUALITY ASSUAANCE PROGRAM MANUAL, REV. 4 DATED &/7).795 AND THE
MASSILLON COLD FINYSH PLANT QRALITY ASSLIHAHC_E FROGAAM MAKUAL REV. & | OX ACCFPTE:} |

i OATED .61 /68,98,

I KANTT JAIN P A, &. BLONGHEIM E g o=
i MANAGER MET & GG CERTIFICATION ANALYST )

%Jﬂ“"‘"“ | lgpesi 0. Gl S o il

32
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A g uo":ﬂi‘*ﬂ!a! P _‘_. -‘ . [ » 3“! mgﬂw o . ;,‘ -3, E-GT‘-!'.[ Sl!ln, F:! ﬂ£3
RSN 4@1 ROSE h'VE S E '
. EEDUDUC MASSILLOK. OH 44846 FAX $92-237-7817
' ...ERTIF‘ICATE oF TESTS i G FESRUAR'Y a'z. {597
: . PAGE ! oF 2 ¢
' . ;G;&:;;g'a;az;?-;TT;..-"-UI-I'I--l.-.--l-ﬂl-u:u-;GEE;;;E.;;EE;-;;;ET‘;;;;g;;.=. *.
i * PART NUMREHR . i ACCLUNT NUMBER . . | 21934ug)
i RERUBLIC unu;n. a7-14283-07 821 . BCHEOLLE . . . . , i Ses7a—
HHA . e i 897914 ROTES coonTs 7% i
HLED )
ALL TESTING MAS HEEN PERFORMED LUSING THE CLRRENT REVISION OF THE
TESTING SPECIFICATLONS. . .
MFG IN THE LI.S. A, . .
: : o -
. FAM  8Y FAX PC | CORY 718-956=3
i : FILE * COPTES = 563749
i
pa#_cﬁa
sc# ITEM & L_,._
| .
I
i
[
| - v
FARY He e 10810 THES) D cogl
IAT K 4t32 '
SAUET0M B [ o epiees |
. °oe Havi HACHW.PEOMCE Te.-
e - ' : - TURCHESE ORI 3636 T
. - Reriser e Hvspng
‘ _ . _ C (AR THEI daetably .
: | oYy _
K ' . . K ) i "
W . A. . BLONOHEIM - g
muwzn HET & =] . CERTLFICATION AKALYST . ] ALed?®
._. . . oma ° © . '»-'.;_-".‘-'
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SLZE! ROS ,9|2as 8160 X 12 FYT

m sm-mmss_ ) : . Erom WISHILOE CRY Tz-W {ehe go 2 of 1

s@t AOSE AVE S €
FIE{'.‘ILH:IL.IC _ MALGILLDN, GH 44845 FAM 330-B37-7)7
. Rngfm:mdsmlln LD e | 9es
) . : i . 2
CEZATIFICATE DF TESTS . o 4o e
w-n=:I=:a---nn-n--u---w-aaa-au:uwc----nuu3nsﬂu!llll;:;a;;;;’aaaéﬁus;;_:ﬂﬂ;:;:;;;g--
FURCHASE DADER: #l2q , it
PART ﬁl.lflﬂiﬂ - HCGQUNT NUHEER - .1 21934801
~ RERUBAL TS QRDER- g?;zsg:az—nz a1 SOHEDLL, + o« i BORRS-—

EE?‘}; CHAﬂGﬁ AQQRE&S EREsususanaEnRmsuanaEnrnansd SHIF TOD ""'""-*‘ﬂﬂlﬂ"ll-llll.ﬂ_'-

ORILLGG DEVICES LIMITED B o

RILLCO DEVICES LTD
P 0O BOX 5289 aes 3STH A
LONG XISLAND CITY NTY (1ide - LQHG Is Q7 H"r' IHBE

r' -

= i 1AL DESCRIPTIO
SoLa FINISKED STEEL BARS ALLOY A ha —mgA GHO BY PLUS SUARF BHEF WRC |@CFRE!
AISI~4|4% FINE GAAIN COLO DAAWN =m:H THMA BRFO s CE/BRA AFT G AEST 512

TOL Qliak ASSURANCE DOC 1 T MAX LIFT MAS TERT

LAOLE CHEMISTAY - —=
c 5 MH <7 B & g - Suw C W = a0 4 AL
.@.3”;/ ga.a_s/.me“( a30 7’ a.zﬂf. @.74 an.zE na.av/ 8,120 " @@, 04
.84 '

AUSTENTTIC ﬁﬂhIN S1Z
. 5T GRAIH s2 7.

SEMI—FINISH RESULTS - .

; FINISH s:ze mzsuus SCHEDULE 82225 s i e et e
BHH HT TATO (u\s) TM EJ @ - ASTM A \ -
POE @) FACE 277, n:mnan:us 8% Vs 1]
BFLE a2 SURF‘ACE 255 HIBHAQ!US 245, ﬂo_;_{?z‘
MAGAGETCH SRC . g3 HIL STO 436 L
PLE A R Lo T . J___{_Sﬂ'%ﬁ' ST *J-
FCE' B ~ SURFACE (. RANDOM )i GENTER il T D RTERTY
TENSILE KT TRTD ) ASTM E8 TASTM A37e ® .
TEMPER | TEMPERZASA. TEMA | 'r'xmz TEHPZ TIsg
LEG F . REG F HOLAY HOURS
[R-1-1 13549, . a a.a 3 - 2.B
TENSTLE yLELOL. zx; aenu"'rmu AREA ELONGATI IN
PSE ’ RCENT PERGEUT
s T 154400, . Y35aear” . Ea 8.5 S A
PEE- B2 tE45AR ~ . 141000.¢" 88,3 :5.;/--- ~
. s HOTES : -
THE MATEATAL WAS NOT EXWROSED TD MERCURY OR ANY METAL m.l.r:w Tmn‘ b
LICUIB AT AMSIENT TEMFERATURE QURING FAOCESSING O WAXLE

POSRESSION. =

CHEMIDAL ANALYSIS CONFORMS TO ASPLICABLE SPECS!
AZTM E 327 ASTM B 1688 ASTH E 415 A%TM E (@19 ASTH E 1@85 !\STH E "?2

C NG NELDIHG OR WELO REPAIR WAS FERFORMED GN THIS MATERI!.L

I HEREBY CRATIFY THAT THE MATERIAL LISTED HEREIN HAS EEEN INSPECTE *
AND TESTED" XN ACCORQANCE WITH THE HE'I' ORS PRESCRIBED IH THE- WEHI IHG
SPECIFICATIONS AND. BASHD LFON THE AESU E '?‘S SLIGH LS EGTIDN

TESTING HAS BESN AFFRE‘.‘VEB FOR CONFORMARCE THE EPECIFIC?'TIQHS.

I:EFITIFIE.‘&T'E OF TESTS SHALL NOT BE nEPnunuczn EMEEAT :ﬂ ruLL.

ALL T'ESTIHG HAS HEEN PERFDRHEB USTNG RENT - RE'\':BIUN OF TH
TESTING SFECIFICATIONS THE WH o

MG IN THE LLS.A. ; . o : ' @
KANTT JAIN - B A. 7, BLONDHEXM ' AT/
HAHAGER MET & QT . o CERTIFIGHTIOH ANALYST N Ht«’lﬂ"
.. Hiloe
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To1 9 7i4-356-2758 ' . B msuL¥eE T2 Wm pd of3
. SE AVE
% REpL’bL‘lC :l:és%ELBH QH 4454& . FAM 33d-B37-—7A17
CERTIFII:ATE OF TESTS . JULY Z4, (a9a
. PAGE: 2 OF =
n-ﬂﬂ‘.’.I-ﬂ-’--.’..‘B.HHH-n“ﬂ,ﬂl-ﬂﬂﬂﬂHﬂ,‘ﬂﬂﬂIﬂ-.ﬂ'ﬂ“.’..ﬂ*q#.’------"""u"‘
PURCHASE URﬂER 4| 3@ : g CHASE OADER DATE: @11 38
PAAT HUMBER OUNT NLMEER . . ¢ 21934801
REPLBLTE SRAER! | g7-25012402 21 _- SEheOULE o . L v i woaEse
A . D _

TFAM BY FAX BC | -COPY 41 9=35a—~37%3

FILE - 1 Gapy = o _

NOVA MACHINE
QA REVIEW

. . DRILLED -
- o ~ REVICES LD,

{ o : a?f‘ gﬁETED
Taghs

- g & ?i&rﬂt'loowts Tmmmmp
- ' = laTHesqmrp
- - : o : CARTOM S1a 2 Mg L5-ixesy -
- : o o Hovk Seesipg FROvUC R, e -
: ' FURGHASYE Oktrk sh: JOBLIELT
- . _ KEFORT HrHRER L WP oad4
(Lo EME-T0aD-20%e-43

.
5lrejel .
KANTL JaIn = - . ‘A, . BLONDHEIM - '

W\HAE_EH MET & QL ’ o CEATIFLICATION ANALYST

85
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. Lura4  MANGARET CASTOR ITE_L:?NNE?ESS P
B B _ _ ' 359313-01 tién
L ' SAWHILL L R _ DEC ¢ 4
TUBLLAR - i 8 ORT
Aﬁﬁmn e SHIPPWG— TALLY AND TEST REPORT .
AK STERL cqavommow C s SAWHIL TUBULARDIVISION & BOR1Y o SHARON, FA 15146001
$old| tat _ ghip tot ' 12/07/00
TICGA PIYE & SUPPLY &052 )

TICCA PIFS & SUPPLY
2450 WHEATSHEAF . LANE
?HILWRIA PA 19137 .

2450 WEDATSHEAF LANE

PHILADELPHIA PA 15137
[ o 0
| '

© Salab Diat. Customst Ordex  Date  Shipping Instructlons Sawhill order
. 15 L 191200 . 12/08/00 TRUCK .4 38831a3-pl
Mijy ' ~—n-Reight-«- Total - :

i Grdq! b(- : Grone Nat Piacen | Length + Faotagas.
D2d DDMEP.S:.SIS—?B 1,6250 OB X1, c-zou b1 Pare-22979
T 5T 55 4 48 :

359313-01 AR 9712 © 3,382 29 27'/3' RA 733’ .

. BOA 5714 - 1,362 29.

BDR 9718 §79 -
BOE. 9716 2,078 19
ahty 920708 ' '
1 Ap % 5,381 a3 _, -
. . TIOGAPIPE
Fopr MONROR, NY

, WY N U~ e
. TYPE 1026 , ADE, ay A nbend L
- o - paTE T

&3

| C CERTIFICATE OF TESTS

) “T:
%\\ g e
’5‘ ALL SAGIILY FIPE AMD TUBING IS MANVPAGTURGD IN a%a\%‘s,a.‘“b |

Heat INo. 720705 . -—.250*’

Ak t:hame:al amlynil ***-f

W86 B - 5180 8 -.rm’ SX-.0%4
C0-,0L6  NI-. 012 CR~028 NO-.90Z ¥ -.Q02
TI-.000  AL~.047  AN-.001 CA-,000 ok

.

'*** Hnuhmm.:l. Pz-u;pnztiu L

0]
99,/140

by cart Mmmﬁm m agtadned
d:m‘.thirym .!.W mmw = e

\[Yisld st::unq!:h Tenails stﬂ.nqth Elauqetian iu. o
] 359313\-01

ff;a’ i lvrp Emmau sleeve -
. HIES 14
= L3

ARaTTTire,
WHEERTLANG BRANT

(g iord) . MANAGEA CLATOMZR S2VET

86
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TIOGA

(PIFE SUPPLY COMPANY ING. O 2480 WHEATOHEAR LANE, R, BOK ST PHILACELEHIA PA. 10147 O 215 pa gy

AT MUMBER %0 521 3078 02 THLAY arann
THX FTIHINI050 (T TRLEOGRIEA 213452185

Certificate of Analyses and
Jamuaxy 18, 2001 ;

,Dr'illc:a_ Deﬁ.aas rhiy )
-10-05" 35* Avanue . - .
Long Island City, NY 11106

HEAT # 720705

SIZE:.  .1.625" 0.D, X 1.020" r.p;
SPRCITLCATION:"

A) A tan:.to;..taut was pexformed: in
and Tioge Pipe Supply Pracaduwe
shown below: ] . '

ZIRLLD PEE- TENSTIS ?%{
102,343 . 120,341
. _.(: Y o

IAS #°S.C,T 26381Q(1), C26381Q(2) €nru c263s

TI~«3 Rav,

‘ . M - i
THIS 12 Y0 GERTIFY THAT YHR MATERIAL FURNIBHHD Ol THERE .
DEA CONFOAMA TQ THE RIPORTED ANALYEN &% FURNIBHEE gﬁ“&#%ﬁ%
SUPFLIERY QH 4y TRSTS. AND EXAMINATIUNY FERFOAMED By ACOErTES

. LABOAATORIES.

i

(rge 2 0v )

87

A) Chemical m-::.yu'a were performad in accordancy with Agmy
AS533-99 and Tioga Pipa Supply Proceduze NO. TI-2 REV,1. . : -
‘with sasults s follow on Pagas 2 , 354 '

mccordanne with ASTM A513-9g

ErGNGATON IN 27 7. _ _
17.5% LONGITUDINAT STRI? LoNG

" PR ez D825 EXPLSOU sle

Tests

A ARCEPTED | -

ASTH A513. 1026, ADT,, RLECTRIC-RRSISTANCE-
.WELDED TURING TYPE 5 ., - - .

1 with rvasnlés ss .

1Q(821 RCTUGIVE

0T a3z

TAKTOM Jix: e Pleces.

O MAckifeE PEOBAICTS, B4 - .

PURLZE CREER N 303C0LT J_w

FERORT el roost @ e/ _

(L8YFRB-Tooe-20Vte 19¥a be

.’%m

G d e 0( : -
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‘ 054 HARGARET CASTOR 18L: 7243467138 . 002
ll S ' - - : : 355313-C1 dle-
;‘AQMWHM : LT B ORT CRC 8 R
s TUBLLAR - S T ¥ AND TEST REPOR
AKSon DVISON. HIPPING TALL . ] . ‘
AK STEEL CORPORATION & SAWHILTURULAR DVISIGN  «  BOXT ¢ SHARON, PA 141440011
' ' : : ghip dar - . 12/07/00
& Sold ke TIOGA YIPE & SUFPLY RO5Z R TIOGA PIPE & SUPPLY
' 2450 WENATSHEAF LANE ] . A4B0 WHERATSHEAY . LANE
Q Pﬂxr.msmn zm :5137 ) PHITADRLSHIA PA 19137,
1 | ) . g :
azlan mat. t:uutoner ndes Data sh-.l.ppm Instmtianu Suwhill Order

Zi8 101200 . 12/08/00 : .+ asem3-o1
Miiy ' wmesWoight-es Totsl , :
arda? Na. Oroam  Nat Piaces Langth . Footage

1026 DOK|A513/6-98 1. 6280 0D FL, mo . e Tart-22979
ILTR SUP &5 & 54 .

35a31{3~01 BD# g;ﬁ L g,ggg . gg a7t/211 m ;gg: .
3oy or1s| NOVAMACHRE 3R % o 2am
soH.975|  QAREVIEW | 4 oog 35 oosrileag I B34S {

e L. -Pno_g@_z,qm,
T“t# T BRsses 500 WAz s ] -
| ‘ wore SRSz S5
- Foral BD | 3 4,381 . '

FOB1  MONROW, HY
TYPE 1028 , ALY,

4

CEEI‘IHCA‘I‘E or '.IESTS

AW "J"Q
ALL SANHITS, PIFR AND TUBING 1S HANUBACTURED 1M %%-B.AL
. . & e Ghuniu;.l Mulyuis' ”'“"

Heat |No. 720705 & aer WN-. B0 E -.015 s-.ca4 41-.014

. . C‘U— 01%  ¥r-,012 CRw,028 HG-.002 v -.Q02
o . - 21~,000  AL-,047 31{-. 001  Ch~.g00 -

. _ —l *hE Hachanionl rropmiu e
RE | teld ser-ngtn Tansile Strengeh E:.anwat:.an in O
99,-‘:1.7::‘# ‘ _ e agaIIL0n

_ , T oreecomeots thuce T - N

£aly cartify that the ahove Fguoms. axe. corect: o% coptatned fu tha LaT bk 42380 -

ody o Cmpay. T m,mommm-\m; ) NS
| .WHBATTANE FLANY . . fulr?

YO AT

" = PN &8

] AV 611D -COLTEION OF ALK O EOWERY sl et i3t BEE L
AERCTRD, TH PESANG
mmnmmmwm.ymﬁ'w . I LY TN RSB UFEN YR AL

(MIE ““-Q | Madsyix cLFTDRT ORI

88
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FiPE SUPP!.Y OGMFANY NG, ﬂ 2484 WHEA‘BHW U.NE’. RO, BOX #0097 PHILADELPHIA PA, 1013y 3 292 B3t oro
WATE NUMEER £00 520 S07x © TRLEX axem0
THK TSI O TELRDOMIER fl XU REY)

| S Certlﬁcate of Analyses and Tests

' .Ia:p.ua.:'y i8, 2001

! . Jrillce Devicas LTD
© '10-08 35" Averua _
Inang Island Clty, WX 11106

CUSTOMER P.O. TICGA B.O.

005238 1.1:.355 e

ATEM ; " roo

Lo ) e " . 30 ¥ H%lﬁ #1 3 -
HEaT # 7207035 LT e
81mE:- ,L1.825" o,D, X 1, 020" r 1:.

SPECIFTCATION:  ASTM AS13 1035, anT, mcmic—axs:squ«
. WELDED TUBING TYPE 5

ST -_M Chm.:!.ca.}. sna.'r.yaea ware performad in accordanda with ASTE
A313-98 and Tioga Rips Supply Procadura NO. TI-2 nav M "o
with :r.-ssu:l.t:a ag follow on Pagens 2 , 3 & 4 :

B} A t-.nnad.an tast was pexformad in naao:dmca with ASTM ABL3-38
- and Tiogu Fipa Supply I'!:cr.'ldu:n m::-: Rav, I with xesulée as
" shown belmr' . : .

nmes; SENSIIE pgr . mamiomnrg"/.
102 343 120,341 . 17,5%  LONGYTUDINAL S'IR'I? ILONG

#
&

LAB 878 c',-r. 25331-:;{1}., C283310(2) thru c:zssalo_(az} mcwsm
FART Hez (0dpLs DisTace Tupe.

. , BT (12111
. g g . - - CAFYAH NE L e L Pleces .
e oLt % _ : ' o’ ’ NV HacHINE PESDLIETS, JHE -
o PUKCHASE OLPeR N 30NN
THId 1470 cim'mr'm mam Fu b -
OEA CONFORME 1O THE. mm-rEE“'“'uﬁ‘i’;‘?uW ﬁ"ﬂi?&%ﬁ"ﬁ%ﬂ REFORY HUEER: L3P 001
FUPPLIERS OA Y TESTE. AND ? EXAMINATIONS FRAFOHMED ¥ ACOEPYED.. . - DTHBItote - SRy
) LARORATOAINE, ; X . \{q?

ki

oate: L~ S G’(’I

i- b{ub

(Pt zard) |
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~10154  MARGARET CASTOR - . . TBL: 7243467153 PR

Cha . ' : ) 35931 3-01 @l

"M'&\Wﬁm . L DEC & %0
L TUBULAR - SHIPPING TALLY AND TEST REPORT

_ ATl DVISION -

AK STEEL CORPORATION  »  SAWHILTUSULARDIVISION  »  BOX!  »
. 3224t

SHARON, PA 141460011

- " Ship tor 32/07/700
FICGR PIPE & SUYRLY 8052 TICGA PIFE & SUPPLY
2450 WHEATSHEAR LANE

a © 2450 FHERTSHYAR LANE
EHII;MJIEI:PHIA by} 193.37 - . PHILADELPRIA PA 15137,

r . ' a

Saied Dist, Customer Order  Yate m.ppm :nstmtmu Sawhill Order
o2ty . lolzod . 12/08/00

TRUCK L a59313-01
MLjr o : ~memfoight=~n Total - T
ordu% Na, : Groam Nat Pimeead | Length

: !nctaq'n

025 Doy ass.:/s 98 1. szsn op xz 0200 ID ' _ ' Fart-22579 -
iITH GOP : ~

3583 3-01 9713 0 : < 3,363 28 27'\/31' RAL a3 B
Eow BoH 5714 ! 3,362 F 1 I 123! 'E' ﬁ 4
ana ‘9718 : . 5% 5 B Y7 S L I
BCH: 9716 4,078 19 PR =

4841
aach Y20705 '

° .
" 0

Total HD &

1,28 . 2,188!
) _ ) TIOGA PIFE |
OBy MONROE, WY . GA ACC oo
THPE A024 ez, BY A0
' ' APATE_I® 2 H‘!:,l'

° CERTIFICATE OF TESTS S AGRERTE
AL SAWRTELY PIPE AND TUBING im NANUFAQUURED IN %&3’9 a’ E

- R :'hamﬂ.c:a!. M\alzs&s ***}

-.zsa*’ M-8’ 2 -.015 8 -.am s:- ais
cu- Q16 Nr~.01Z CR-028 ¥O-,002 ¥ ..002
T1~.000  AL-.047 SN-.001  CB-.000 .

Hout (Na, 720705

*** Haahmiuﬂ. Propertias. Ywh
h<2: 3 iald Bem:l-qth; Tanaile Strangth Ed.anq:tioa in Of
g9/1q0 “H

. 35931301
" ' e o CPART RerHpie. e WA BT SHGR. -
saly cadlfy that: the dbove figoves ave. woroect: sx ootadrad in.the. - toTsez it RN
Hx of thy Cwrerry, T, Hllgr, Cuied Quality damndnes doditor - Tadng . \;5."
' . WHEATLANG PLANT o : s
rrmmha mﬂwo&mmuwmmemu .ii i 1!51";,
PO, PURETIARS IR ARE ey

(race 1ar §) z HALCHE CpTOMER. TRVICE,
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FRE SUF'PL'I" GOMPANY INC. [T 2460 WHEATEHEAF LANE, P,0. BOX ﬂiﬁ'f PHILADELPHIA Ph, 157 O 21x B31 0

. crswoumR.P.0.# _ TIOGA 9.0. ,
ooBzz8 . . 111356 ‘ 5 Y~
- : . cua Y -

WATS NUMBER £00 227 478 1 TELEX at<ssy
TWX # TIC470-HE) () YELICTPIEN 218413100

Certificate of Analyses and Tesfs
Januazy 18, 2001 ‘ o OQVE-M E\:l!
. o APPROVED
_D:ﬁil.:l.an nevicos 1D

10-05 35™ Avenue "
Long ImYand City, ¥¥ 11106 . B

.
.

m # .'L’ s 1 R .P.O.# *_cﬁ:- m_,__,_.,.;-
TR - o g LI TE &Y e .
EXAT # 720705 ' it AR ]

SIZE:. . 1.625" 0B, ¥ 1.020" £.D.'

'l .

BPRCIFLCATTON + ASTM }!513 1.025 ¢ RDE, MB!ERIC—RESISWQE-

‘wxmmmwms

A} Chenical unnlyuns wore parformad. in accordandce with ASTM

A313~98 end Tiogs: Pipu Supply Procecdure NO. TI-«2 REV.1 . -
wi,th reaultas as follow en Pagaz 2 , 3 & 4 '

B} A t.nsinn t:ast Wiz parformad in ascordance with' ABTM AS13-98
and ﬂuq& Pipa aupplr szadmm wT-3 Rav, ‘.L with results asx
shown ha&w:

mmrsrr_ _ m:mmz""’. D
162, 343 120 341 17.5% LONGITUDINAL STRIF TLONG

TaE &8 cr,'r. zsaalgu.), czssamm thaw' cassaz.g{az) mcnusm
VRETHM WEEH00-Uh. HAKMEIAT STALER..

< LT He LD
B . GABTOH KL { -ty
g Lo HovA miifmas T~
. PUESHASE QRDEICHE: 2026041
T 1810 cesry ?Hhmlmwmt- PUMNISHED ON THE REFEAENCED OR EATORT HEHER-
OZR CONFORME TV THE A 1 o ‘#‘
AUPPLIERS a. &Y mmrﬁm%"&é‘pi‘éiﬁ?ﬁﬁﬁ W ame LGTHEONC 20108

LABCRATORZS.

(huezers).

* b oy ke
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y f . : 1800% Shelden Road
: Raiddisburg Ho!gim OH
o -
: 218487 4200
‘* MACHINE PRODUCTS _ | . e
CEATIFICATION
glcmms OF COMPLIANGE/CONFORMANCE [ ] MATEHIAL TRET REPORT
CERT#H 10852 © CEHT DATE: 14-MAY-0& PO & | 0DGRO4B0 REV, 002,
. nEL &
Fhear Danial Hantord I
Flugr Hapfere T
Hanford Aeservation T —
2365 Savans Drivs oty |Gome
Inng WA 90352 US
Gl AL HEAT # | S8 atachod oerts
nRWG A :
£LIBYOCH;
HO0E3A741 2 .
TTEM DESG:
PRILLCO MBCP-1000 PROPRIETARY MG, mnwumaen
CUSTOMER 8PECIFICATIONS:
T AIS3QRADE B?
MATEIAL BPEGIFIGATIONE:
Por Part Number requlrernem
HEAT SPECIRCATIONS:
Haat treated parthe matertnt mwlﬂcaﬁm {»l.a applcabla).
" QUALITY SPECIFICATIONS:

Mests appiloable portiona of ANSYASME NQH (3B EN., 83 Adu., und the ‘04 Edtlon): 10CFR2T Applieatotes
" vimaky meamined and aooepled par Nove Work lna‘lruulim 8.1 Aov.S whichmeats the requiremarta &f SAA-G14,
m—am P-780 & F-812 Dormestlo Musufazhuro
PHOGRAI.! STATEMENT)
' Machine Procucts Corpmaﬂmaarﬁﬁu the malans!, anwonenla, or sarvics protessed onf s
: pumhlau ordor have bean suppliad In asoordupea with, and srefore maet or excesd the Aty vecuiremants
axtahiishad by the refsrancss of xnommm intrs orfer, Thematorial wag prooessed In apcondance wih
‘»FI"IB s%pi‘eu‘b!u pg'd{f'%nauf Nava fsotine Frodusts Comperation mulﬂynmm Manual B«BOJNFI) Manusl Editon 7
. ﬂa}ﬂd

foarllty thasa rmaully nmalrueand varad copy nfmoa'da praparod end malntained by Nova Maehire Produsts In .
complisnes with the rorufremants of mpmham aﬁacmum oited, Nowﬂummspufwmdhyﬂm
and e llems were mainrtaingd marcury and sebostos fraw Dy Nova,

Procogsad par FSO 9001{2@0} Coritfents #3G0 211,
Fasterer produsts recetvad from Nova ara FOl comgliant,
YOUR SALESPEFISON 8 &kutes, Mr. Jamen

@ﬁ{p&a&yﬁi

Ehalls Glaladay ; Centiicatian Spacialla

OERT#40020  GERT DATE: 10-4AY-08 _ . . Page: tol1.

NOTE: Knowingly fod witially faletinp or comosalig & Triakiniy taloa
hmmmw i i ywhﬁﬂmgwm I & mastertel taot an thiy form of i ortoﬂmormuumlenmmm
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. Maxi-Bolt compotiant shawn below are in cnmplmnu with the m_ujmanw of the latest ASTWASME
. materis} speolfication aa follows:

Pottumber . Desorlpion ASTM/ASME Specification
MBCP' Maxi-Balt Canpler ABAIIDY

Raference _ ) Shi.p 1o:-
Nova Machine Products Nova Mashine Products -
Purclipue Ordes No: 3036467 18001 Sheldon Road
‘Repont Numiver; NMP 009-2 Middlsbucg Helghts, OB 44130-
Lot Nurmber 9233-D
Carton Numbar(s) 1 @ SS Pieces,

DRILLCO DEVICHES LTD,
C24-32 44" Strest
Long Island City, NY 11103
718-726-9801
FAX 718-956-3759

* CERTIFICATE OF COMPLIANCE

To whomitmay concam.
This {ato oerllﬁfﬁmthunmlmnlsmcd in thcmannﬁmofﬂwnnllao Dev!m Ll Mmd-Bnlt or -

Maxd-Balt or Maxi-Bolt components mcpamon “Maxd-Bolt Coupler”

Drilloo foirthier ceniifles that the above meterial wes supphad in m:oﬂlance with Deilleo Deviaan Lid, QA
Manyal Rev. 2 daied 0%/26/1. '

bfay Rey d/
Deis i
oy PI30) A Rer, 290297 .

t°d Z5iFT G008 TZ unC
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DRILLCO DEVICES LTD.
2432 44™ STREET
LONG ISLAND CITY, NY. 11103
- TEL: 718-726-9501  INOVANACERE]
. FAX: 718-056-3759 o QAHBVIEW |

=

APPR
Date May 18, 2006 Mo NMP 009-2 |
Cusiomer Nommfmdum Inc, Customer P.0. 3036467
JobNeme ' Lucn.tim Middleburg Heights, GH. 44130
Part entification 1" MideBolt Conpler. PO Item No. 2
* Catalog Number MBCP-1000 © Quantity 65
Dismeter  1.62570D. : Length 2y Embedment  N/A ' -

! i o o Ch ien 'wsr_g.l.ﬁ»\w

X .. Cortified Mategial Test Report :z: i rz,s TEMa 2.
| | _.x_.c«uﬂmgggm re_ & mgs
s@pmmwm You No X _
[fyas,t};mufagnlym,tustnrmimﬂon. Al@.ulhmvﬂiﬁedmdbywhnﬁ.

" Authorized Signature ' ' o
o (I _ - Formt F 15-0 Rev. 3 090297
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' =a§n CHRRGE Aucﬂgsssegan-uﬂun-—unnuquacmﬁaux-n: SHIF T canwrrnscooraxsIoao e

. AIST-4t40 FINE GAAIN COLD_DRAWN QUENCK & TEHF EEFUHE CD/SAA AFT CD REST SIZE

PCE SUIAFACE za=. MIOAADILS 289,
£EE &2 SURFAGE 249, MIDRADIUS 285. RO mOSEAED
MACROETSH SRE ) T 2 MIL STD 438 - am LR T2
ACE 1 SURFAGE 1. RANBEM 17 CENTER T, wre, SO TENZAR
'rzhsa:LE ¥T TRTD ASTM EB ASTH Aa7a i

AUSTE HITIZE QUEHCHANT  TEWPER TEMPERZ/SR

. pEG F DEn F

{aeo, oIl 1128, 1036,

TEMP[ TIME TEMPZ TIME . AWST TIME

HOURS HOURS HORS

.0 a.¢ )

TENSILE YIBLD (. 2%} Hzauc‘rron AREA ELONGATION

: : PST P51 PEACENT :

aCE B1 1288027 tlzasaf, N 23.09
PCE @2 13k30a. t 15800,  ma.v Z3.@ /

. a‘\“ TEH

-
i s
.‘ BEVCES ¢ o) f
I-M'I"EFIIAI-. WAS FROGESSEB IN ACCORTANCE WITH THE EANTON HOT ROI..LEU ‘PLAN, ! 9
QUALTITY ASSURANGE PROGRAM MANUAL, ABY. 4 DATED B/1./95 AND TH ! f
MASSILLON COLO FINISH FLANT QUALITY ASSURANGE PADGRAM mﬂwil. m-:v. a} QA ACCEPTED
nm-eu 8170836,
KANTE oaTk ' . 7. BLONGHEIH = "J \
. A 4 L
. MANAGER MET & 0G .. : CERTIFICATION ARALYST . ‘_,
. ’ - . . o . w’u‘ub
At fgenstiivs W Gl G ]
] . I - " .- . . ‘. 'I. ) I..'!

-

i : } S 7 evenr aenm B b4
onm - wr— 5 " B o
AR OEE AVE 5 E. <. -
% H&IUDLIC B : PALSBULON. Gh Aqeas FAX 236-837-7257
C C FEPAUARY D7, 1997
csg"r:;;nfrs aF TESTS AUARY 97, 1987
u-kaﬂ--nul-u-:-n-u‘-nu-lllulllIut-l|==l--.::---zvas-q-ua-|l-lISEEEEKE;;Et-E;:‘;-u;...- -
CHAS *  PURCHASE H ary
PART ALMBER. Ty 217 oo ACCOUNT NUMBER . . : 219aa0a;
_ REPUELIC ORUER: @7-14200-27. 321 : © BCHEDMLE , . 4 - ) S24T9-

ga:ae_l.c:o nev:c:es LIKITED ?gléu:o csvmss LR W&?EV(EW
: B
LORS J:sumu crrr w11t as LONG xsi.aun CITr NY ttigs mm@én_

H‘\TERIAL UESL:RIPTION i
£OLD FINISHED STEEL BARS ALLDY ASTH &4 [9a-sx GRD B7 PLUS SLI!F' BHA NAG 1GCFRZ|

‘TOL QualL ASSURANCE OOC 1 T HAX LIFT MAG T

SIZE: AQS | .6390¢].6452 X (2 FT . :
LAZLE CHEMISTRY —= 5 A :
53 cu / /

o My 2 5 NI CR M2 . AL
a.ﬁzaf,' aa.arv -1 v -] */ a.zzﬂ-/_' .24 ga.1a - @a@.%9° o.2790" Q0,024
&.204 ’ : :

SEMI-FINISH RESLLTS
AUSTEHITIG ERM’.!{ SLAE . .
UST RRAIN S2 7.

FINISH STZE RESULTS E‘CHEDULE' 59479 [ [: 13
BHN HT TATI {L&E) - ASTH B¢ ASTM A CUST"...i

TES
MATEATAL WAS WOV EXPOSED TO HERGURY OA ANY METAL ALLDOY T}MT I%5
lﬁIQLJID A‘T‘NﬂMSIENT TEMPERATURE OURIKG PROCESSING DR WHILE IN QR

Hef WELOING OR HEL REPRI‘R WAS P!PIP‘EIHI'E‘U o8 THIS I“U\TERIAL.I

HEREB:{ CERTIF':' THAT THE NATERI,&L LISTED HENEIN HAS SREN INSPELTED ;- -

Eg AﬂcURDANCE WITH THE METHOOS PSRESCRISED IN THE GOVERNING
F'I'CA‘I‘I S AND BASED UPON THE AESLLTS DF SUCH INSPECTION AND

TESTIHG RAS EEE.N AFPHWE{] FOR CONFORMANCE TO THE SPEDIF:CATIQNS‘
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L deh gamenndng L wc.. , Eaom lﬁbﬁluﬂlm . ® O
® o5 Ra® T g Aise mve -
F!’E]SU Lll: > . més: LLON, m-l 49848, ’ Fax aaa—ss'r--':nw
: :Ernr:m'm pF TESTS _ . FEﬂamnv &7, (997 »
-ut..unq.--a-l---hd-I---nl!'Iﬁﬂ-!A-In-ua....pa-.a-uann-na-n.n-:llﬂ’l-uu--lEnEf-'E !
BLRCHASE OROEX:. 3117 R AURCHASE ORDEA OATE: @A 78 85
- BART NLMGE i G ACCOUNT NUMEER . . ! 219548
ﬁgUELIB ORDER: g;-msea«-n"? BZI : . SCHEDULE + » « + » |} 59472~
i NGTES (CONTTAUED ;
ALL TESTING HAS BEEN PEAFQRMED USING THE CURRENT REVISION OF THE
TESTING ECII"IE‘-\TIDNS . :

MFER LN THE 13,9, A
' i)

mx 8Y FAX AC | CQPY . : ) | 71E~9E8-37HD
FriE 2 copzEs : .

i : : Wﬁ‘ .’:H.ﬁ M 2.

1 F o

wfus HELR-1090 I-mu-ﬁal:murlm
Laf pezan3sp
- CRETGH R TelirPheces .
. : : " Hovh MEHINE FEoouLTS, iR
’ - ' : . PURCHASE ORDER e 3030447
] : o EePopy HuMpEs: HHPOA
{65y HBLP-H200

KANTI JAIN : A. 7. BLONGHEIM
MNHGER NET ] F - , CERﬁPImTIUH ﬂNﬂLT‘sT
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ALTERNATE LIFT LUG INFORMATION -

—
u

PARSONS

305 E. Ainsworth
Pasco, WA 99301

CERTIFICATE OF CONFORMANCE

Contract # 19985 Release # a7
Customer Fluor Hanford Traveler#  P-FH-19985-138

This is to certify that tha required acceptance criterion has besn met for the following
items being delivered:

Descripticn of item(s): ALTERNATE LIFTING DEVICES
HNF-FMP-06-30882-R/0A

Materials, Parts. Components, Assemblias of Services fumished under your cantract
rolgase refarenced above, have been manufactured/provided in accordance with all
applicable contract requirements, drawings and/or specifications. Any inspaction
racords as required by the purchasing document are Included in this package or on file
and available for review.

All items fumished under your purchasing document referenced above are genuine (i.e.
~ not suspecticounterfeity and match the quality test reports, markings and/ar fimess for
use ag required by the purchasing document. _

QA Signature Esmusmuﬂzémmh_ Date_/ 2//3/04

Page 1 of 1
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i | pARSONS Fabrication/Assembly and Inspaction Traveler
Pasco Fabrication Facllity
" TRAVELER PACKAGE FINAL INSPECTION CHECKLIST: .
Traveler No.: P-FH-19985-136
Traveler Description: ALTERNATE LIFT LUG WELDMENTS
Traveler Package has been reviewed and accepled by Shop
Superintendent or Project Manager 3,; Sr é
Al assoclated NCR's are dispositioned and closed. N —
Impacting issues from an auditsurvelllance ere closed. - |
Product Is complete and conforms lo letest revision of drawing(s) Q,;, '
_[{inciuding red-ine changes) and fabricallon/procurement
specificalions. - Yiifor
Product Is markeditagged/identiiied as required. e oo loe
M&TE used during fabrication is within calioration specification | 2n , { *
and service perlod, Qf / ‘7/*/95
Hems are protectsd from damage. larefo foe
QA records are adequate and complete: GO
CMTR's QA 17/ foos
Waeld Record Shget & VT oy
NDE Raperts (MT, RT, PT, UT) _ 72/p fos
Pressure Taest Reports - ’ w/ ]
Other (st £ ff Tart Ch i/ f/ﬁ‘
Other Charactaristics, as needed: &
List: "
Commants:
_ A
an Je SuesF T
m | @€ (2//b
' .~ QA Manager Releage =
T n
l%t_wf IAZW'#L / 4 ‘y’{/a;ﬁ
FPM-6-FB, Rev, 4(01-28-05) Parsons frastruchure & Technelagy Group, Inc.
Travahet Pachage Humber: P-FH-18985-138 Jub Number; 403303
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E PARSCONS _ Fahrication/Assembly and I;;;)ection Traveler
Pasco Fabrcation Facility
S ""’i-__"-_-suppdmme Decumem;-l.oc
Documanmumber 4 e o rlptlon e oredy | Dala
S tet. Copricee Lefier (&é Lo Aﬁ\ [ {2/5%@9
S-2 Mies Paetiets 2.«.9.,4-,- Fbsr- ;(a.ﬂ:: ey e /7%-:.
Sp -3 Lotambre xe,,,.,,, core | i
Sp-v e caing Loed Test Cetrate” B | 15
Sp-5 vanced 7 £ of Uortbchtian 7 | 72/ o0 :
Sbtp, At b8 hﬁ?/ao»aﬁs.—,r RegoeTs gor i _ /8 o,
57 QY P _for Design Liems [€ %17 et 1rifes 1
Sp-§ Cloat 2415 o 1203/
FPN-G.E7, Rov. 4(01-26-05) Parsons frastruciure & Technology Gralp, Inc,
Travelor Package Nimber. PFH1IS5TH S heria e
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CONSOLIDATED
POWER SUPPLY

3556 Mary Taylor Road

NUCLEAR CERTIFIED PRODUCTS Birmingham, Alabama 35235
Phone (205) 855-5515
CERTIFICATION Fax (205} 8555511
CUSTOMER : DATE: 11/09/20086

PARSONS COMSTRUCTORS

3005 E ANSIWORTIH WHSE #5 CUSTOMER P.O. #: 406017 21018

BASCO ' WA 93301 SALES QRDER: 566425 0 %00 - 1
ITEM & QUANTITY M MATERTIAL DESCRIPTION HEAT CODE
1.01 16.0 SF  PLATE 3" THK. ASTM A572 NUCOR
: GR. 50 4" X &’ HT# 5107182 _
PARTH# PLATE3IN SN#6107182-07-1
. C/C: DLOJ
2.01 9.0 SF PLATE 1.75" THK. ASTM _ NUCOR
A572 GR. 50 3’ X 3’ HT# 5104903
BART# PLATE1.7S SN§6104903-05-1
C/C: D2OT

NO REPAIR WELDING WAS PERFORMED ON THE MATERIAL SUPPLIED
- 10CFR21 REQUIREMENTS/10CFR50 APPENDIX B AS APPLICABLE
CPS Q.A. PROGRAM 5TH EDITION REVISION 2 DATED 14/6/04

BASED UFON REVIEW OF THE ATTACHED DOCUMENTATION/TEST REPORTS, THIS
CERTIFICATION AFFIFMS THAT THE CONTENTS ARE CORRECT AND ACCURATE, AND THAT

. ALL TEST RESULTS RAND} OPERATIONS PERPORMED BY CONSOLIDATED POWER SUPPLY OR ITS

SUBCONTRACTORS ARE IN COMPLIANCE WITH THE MATERIAL, SPECIFICATION{S),
PROGRAMMATIC/REGULATORY REQUIREMENTS AS REFLRCTED ABOVE, AND THE REQUIREMENTS
OF YOUR REFERENCED PURCHASE ORDER, MATERIAL THAT WAS NOT PROUCURED BY .
CONSCLIDATED POWER SUPPLY AS EITHER ASME CODE SECTION III AND/OR NON-CODE
SAPETY RELATEL IS SUPPORTELD BY THE ATTACHED TEST REPORTS WHICH REDRESENTS ALL
QUALIFIED TESTING THAT WAS COMDUCTED FOR COMMERCTAL GRADE DEDICATION.
ADDITIONALLY, MARNUFACTURER MARKINGS MAY HAVE BEEN SUPPLEMENTED OR REAPDPLIED BY
CONECLIDATED PFOWER SUPPLY TO MAINTAIN COMPLIANCE WITH THE APPLICABLE CODES,
STANDARDS, MATERIAL SPECIFICATIONS, AND CUSTOMER PURCHASE ORDER.

THE RECORDING OF FALSE, FICTITICUS, OR FRAUDULENT STATEMENTS OR ENTRIES ON

TAGE: 1

Sp-7 24fF

A DIVISION OF CONSOUDATELD PIPE & SUPPLY COMPANY, INC., BIRMINGHAM, AL
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CONSOLIDATED
POWER SUPPLY

NUCLEAR CERTIFIED PRODUCTS

CUSTOMER :
PARSONS CONSTRUCTORS
3005 R ANSIWORTH WHSE #5

ERSCO WA 99301

THIS DOCUMENT MAY BE PUNISHED AS A FELONY UNDER FEDERAL STATUTES, INCLUDING

FEDERATL, LAW, TITLE 18, CHAPTER 47

ATTESTED BY:

FFTF-31477
Reviston 0
Appendix D

3556 Mary Taylor Road
Birmingharn, Alabamz 35235
Phone {205) 6556515

Fax {205} 635-5511

DATE : 11/0e/2006

CUSTOMER. P.O. fi: 406017 21018
SALES QRDER: 6566425 0 900 - 1.

o BB S e wm e

TITLE: QB REPRESENTATIVE

Solve, . o ufefes

PAGE: 2

SD-7 3.£8 -

A DIVISION OF CONSOLIDATED PIPE & SUPPLY COMPANY, INC., GIFMINGHAM, AL
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Sarvice Cantars USay .

T ehes SLATE PROCE & GsriBtmon

November 8, 2006
4

;

Consolidated Power Supply
3556 Mary Taylor Road
Birmingham, AL 35235
ATTN: Joe Robbina :
SUBJECT: Cerlificate of Compliance

Customer P.C.# 26565167

The materials, processes and parts fumished on this shipment were produced in ,
conformance with all applicable spacifications and as referenced in or furnished with the :
above purchase order.
The materials furmished under the above purchase order were produced ejther from
materials fumished by the customer or from materials fumished by the seller for which we
have carlification and / or physical test reports or other evidence of conformily specifications :
for your examination. :
The material was supplied in accordance with Macsteel Service Centers USA, Atianta
divigions’ Quality Assurance Manudl dated 9/19/06 as acceptéd by Consofidated Powal ._
Supply. ;
ITEMS | CUTCODE | HEATA | SLARS | SPIECES sEE ORADE
1 | Do 607182 a7 1 x50 x 4207 Redl . ABTZ CRED
DIy GI071E2 | 07 Tiest from game elarti FAMRIRO Rt | AST2GR:0__ |

3 D20 7] o 1 175" % 960" 360 " Rect A5TR GRS
4 o2l SIS0 05 1 $est coupon from sine Basting blate 1. 7553012 1 Ract AST2 BR5) .
) ,f-—:_vuﬁ& £ {fﬂw L;;.;.:'.—-' . ? ¢ps
Renda M. Cuatis, Quality Managar QA REVIEW
Macsteel Service Centers LISA . !
S L SDege oo T AR |
2006 GRASSLAND PARKWAY = ALPHARNYTA, GA, F0004 + PHONE: FT0T51-1172 » MAGSTEELUSA.COM
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CONSOLIDATED CHTIED ATEROAL T AR
POWER SUPPLY

3554 Mary Taylor Road

NUCLEAR CERTIFIED PRODUCTS . . : Birmvngham, Alabama 35235
y : Phone (205) 6555515
Fax (206} 656:6511
CUSTOMER . ) CUSTOMER P.0.
PARSONS OONSTRUCTORS ' 406017 21018
CPS PURCHASE ORDER | CPSSALES ORDER CPS FTEM NUMBER
-265-65167 o 6566425 T WA -
| MATERIAL SPECIFICATION -
ASTM AS7T2GR.50
UNEITEM  LABNUMBER CUTCODE -~ HEAT OR TRACEABITTY ITEM_DESCRIPTION
063862 D20)  GIOAS03S/N-GIOMR03-051 134" THK PLATE
Cc Mn P s 8 v &
0182 1233 0.016 0004 0217  ©0OS5 0015
TENSLE ~ YIEDPOINT EONGATIONIn2'  BEND
80.5 ks 28k 8% WA
- This certification affirms that the cintents are correct and acrurate, and that all test results and.

K mmwMMMamhmﬂmmﬂ!mImﬂmam
our Quality Assurance: I'-hnuaI,SIhEdtIm,Rev 2, dated 10/6/04.

SMr& ‘ 4’7’5!“ W - . mtg I 9-of
~__ DanKutchens
CPS Laboratory Tedwician

A DIVISION OF CONSOUDATED PIFE & SUPPLY COMPANY, ING. BIFMINGHAM, AL
. 50 7 7ol &
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CONSOLIDATED ekl
POWER SUPPLY o
NUCLEAR CERTIFIED PRODUCYS - : Birmingham, Alabama 35235 ]

. Phone (205} 655-5516

| Fax (206) 666.5511

PARSONS CONSTRUCTORS _ 406017 21018
655167 - 6566425 : NA
MATERIAL SPECIFICATION g

ASTMAS72 GRSD -

UNETTEM  LABNOMBER CUTCODE HEAT OR TRACEABIAITY . [TEM_DESCRIPTION
- 06-3861 DIO) 6107182 SM610718207-1 | 3 THKPLATE

& M P S S v @
om6 143 0016 0.0003 0218 0084 0016 :
TENSILE  YIELDPOINT ~ ELONGATIONIN2®  BEND

87.5 ksi 56_.3ks| K 24% N/A j;
mswﬂﬂmHmMMsﬂmﬂmmmBmanaMmmaMﬂmaIMMMand
aperations performed by Consolidated Power are in complance with the materiel sperification, and
~- o Quality Asstrance Manual, mﬁmuon,nevzdmdwsm
Sonature_ A _Date_/~9-0¢
Dan Hutchens ;:

CPS Laboratory Techniclan

%x},ﬁ(u

ADMSTQ\'OFCONSOLIDATEDHPE&SLPPLYCWM BIRMINGHAM, AL ) :
Sp0-7 gV i
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ADV A N c E D Advanced Tachalizal Services WYY, ine. ‘

: 2718 8. Star Lake Rd. ;

TECHMICAL SERVICES NW, INC. Fedarad Way, WA 93003 :

Phene: 253-520-5185 or 800-287-8046

Fax  253-529-5261

Page 1 of 2,

1

Certificate of Varification

Issuad To: :
Cartification No: 061023118 i

Celumbla Rigging nstrument: Testing Muaching
F.OBox 2717 Size - Range: g - 200000 b1 g
802 5. Maitiand Mg - Morfel: ESC0 d
Paseo, WA 99302 Serial Np: 3118
Plant Location: Celumbia Rigging i

A Kyl - Date of Test: 10023108
BO9-545-4G57 RacalkData: 1012307

Recall Cycla: Annual

Technician: Antta Gatalinich H

ATS Assat No: 7 i

i

Tha above Identiied instrument was varifiad In astordanse with ASTM E-4, Section 7.
This verificztion 18 in conformanca ik the requirements of ISONEC 17025 and ANSYZ-840.
For verficalion cetai's, refer fo the test dula altached.

13t

A

1 uncertainty exp

The measurement uncartainly roprosonts an 2

DA% canfidance level wih & covarage factor of k=2, - ’
Machins Renge {b.1.) Loading Range {Ib.1}
0 - 200,000 10,000 - 200,000
Ragetvad: In Toloranes Tempensties: €0° F
Retumed: 1n Tolerance Humidky: nfa
This certifica atiests thal this it beten ndarlrns}smdmndtnmsuﬂh Larkkards 1 bl o tha b | Instilude of

Standads 2 T4tntiogy (NIST)L The meas.rement stendards veed hava bean ‘salibrated fo Uvelr mamfaciurers specified acs.| raqn

end oumpanneﬂun for ternperature and hurmidity has been applled if appecpriate. Evidanca of lrecentiRy Is on e af our malrlogy leboratory: An
¢ o ¢ iha standards) ubed and e item calbrated hay bash mairtalned Tha results Socumentad inthls caifcate

mrm only tH il rle:'n(s) cafibeated or lasted. Cafibetisainiencal aaslgnm nnt and ad]ndmarl are the rasponsitiliy et o end wsel, This comifiesle

ay et be reproducad, sesapt in full, without the written oppraval of A ot Services NYY, nc,

Atvareed Technical Senicos NW. Inc.
7

Anita Catallnkch, Quality assuranw Manager

SD~5=

fras 142
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. R e o -
Advanced Tednlcal Services NW, g, i i i
Curtomen Columbia Rigging R o '
TestDalafor.  ESCO Testng Maching Certiication No: (51023118 Pagazol2 :
Tast Datec - 1Cf2EX6 !
USE STANCARD  TEST ] U3E  STANDARD  T&sT LLERRDR Uncertalnly 3
CODE VALUE bl RSTR Lbf  thf % CODE  VALUEIRf INSTRIbA Lk, % Ibf. g
200,000 1.B8 FRANGE .
AUR1 - RUN Z -
1 10,000 10,000 0 0.00 1 10,000 10,000 0 000
" 16,800 20,000 200 140 1 12,800 20,000 200 1.00
! 1 39,800 40,000 200 0.0 1 40,300 48,002 300 .76
i 1 £0,800 80,000 0 .76 1 80,500 0,000 500 083
1 169,460  160.040 550 134 t 1ER180 180,000 150 100
1 198,500 2004000 1,500 .75 1 163,600 200,000 1,400 .70
Raotum lo Zera kdicat! g
Standards _—
UseCods _ Etandards . Serl # Migi-  -WenfedBy  DMe- -~ TNIGT®#  Class A Urcemanty It
T Swain jied - WGI02  Wash Chan Dhmarmark | Q8/006  ST34G00-5 wa - - - nfa
i
i
H
5 9 -5% T
I)&Gf_ A4 ;
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COLUMBIA RIGGING CORP.
802 8. MAITLAND
PASCO WA. 99301
BUS. 509-545-4657

FAX, 509-545-8103

DECEMBER B, 2406

PARSONS INFRASTRUCTURE
3005 E. AINSWORTH

PASCO W4, 99301

LOAD TEST CERTIFICATE

P.O. #406017-21039

CERT #12290

3 ONLY, CUSTOMERS WELDMENTS, MODEL #A7, CUSTOMERS STATED
WORKING LOAD LIMIT 54,660 LBS., PROOF LOAD TESTED AS FER
CUSTOMER REQUEST TO 63,600 LBS. (125% CUSTOMER RATED
CAPACITY), WELDMENT SERIAL NUMBERS ARE #H-4-§3153-A7-1
THROUGH #H-4-65153-A7-3.

THIS LETTER IS TO CONFIRM THAT THE ABOYE LISTED CUSTOMERS
WELDMENTS WERE PROOF LOAD TESTED TO 125% OF THE CUISTOMER
STATED RATED CAPACITY W/O SIGN OF FAILURE FROM TEST. LOAD
TEST WAS PERFORMED ON ESCO 280,000 LB LOAD TEST MACHINE,
SERIAL NUMBER #33118, NEXT CALIBRATION DATE 10/23/07,

COLUMBIA RIGGING CORF, MAKES NO WARRANTY FOR THE ITEMS
LISTED ABOVE OTHER THAN THAT THE LOAD TEST WAS PERFORMED
AT CUSTOMERS REQUEST AND IS NOT RESPONSIBLE FOR ANY
ACCIDENT OR INJURY WHICH MAY OCCUR FOR USING THE ABOVE
MENTIONED FRODUCTS.

JAMES KYLE LEWIS: PRESIDENT

=

COLUMBEIA RIGGING CORP.
P.0. BOX 2717
PASCO WA. 99302

SD-v
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COLUMBIA RIGGING CORP.

862 S, MAITLAND
PASCO WA, 9901
BUS. 509-543-4657
FaX. 509-545-8103

DECEMBER §, 260¢

PARSONS INFRASTRUCTURE
3004 E. AINSWORTH

PASCO WA. 99381

CERTIFICATE OF CONFORMANCE

P.O. #4065017-21029

3 ONLY, CUSTOMERS WELDMENTS, MODEL #A%, CUSTOMERS STATER
WORKING LOAP LIMIT 34,660 LBS., FROOF LOAD TESTED AS PER CUSTOMER
REQUEST TO 63,000 LBS. (1258% CUSTOMER RATED CAPACITY), WELDMENT
SERIAL NUMBERS ARE #H-4-65153-A7-1 THROUGH ¥H-4-65153-A7-3. CERT #1220

THIS LETTER IS TO CONFIRM THAT THE ABOVE LISTED CUSTOMERS
WELDMENTS WERE PROOF LOAD TESTED TO 125% OF THE CUSTOMER
STATED RATED CAPACITY W/Q SIGN OF FAILURE FROM TEST. LOAD TEST
WAS PERFORMED ON ESCO 280,000 LB LOAD TEST MACHINE, SERIAL NUMBER
#33118. NEXT CALTBRATION DATE 10/23/07,

THIS LETTER IS TO CONFIRM THAT ALL ITEMS FURNISHED UNDER THIS
PURCHASE ORDER/CONTRACT ORDER ARE GENVINE (LE, NOT COUNTERFIET)
& MATCH THE QUALITY, TEST REPORTS, MARKINGS AND/OR FFTNESS FOR
USE REQUTRED BY THE PURCHSE ORDER /CONTRACT ORDER THIS LETTER
ALSO ACKNOWLEDGES THAT ANY ITEMS FURNISHED AS PART OF THIS
PURCHASE ORDER/CONTRACT ORDER WHICH HAVE PREVIOUSLY BEEN
FOUND TO BE SUSPECT/COUNTERFIET BY THE DEPT. OF ENERGY SHALL NOT
BE ACCEPTED, THIS LETTER IS TO ALSQ CONFIRM THAT THE ABOVE LISTED
ITEMS CONFORM IN ALL RESPECTS WITH THE REQUIREMENTS OF THE
ABOVE MENTIONED PURCHASE ORDER NUMBER

JAMES KYLE LEWIS: PRESIDENT

i

COLUMBIA RIGGING CORP.
P.O.BOX 2717
PASCO WA, 99302

SP-3
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i ORT ST
INSPECIiGH
s e wonewmss M AGNETIC PARTICLE REPORT

509 TE3-2308  Fx 500 TEI-Z3T

_ Job # 406303

cient Parsons Hanford Dete 12/08/06 No MT-WTP Rev, 1 f
Project  Alternate Lifting Weldments Location  Porg of Pasco, Wa. |
DrawingNo coo Below | PO o sep v | Ao S o ny) ) |
Equipment _Parker Probe ¢/n 7319 | Particlea ;
Cal due dats 06/02/07 Red | Coil (7] Prods {] Yoke [ AC [ DC [] j
ltem Accept | Reject Comments
Weld #1-1 X 100% Final Welder PH-03 |

L Weld#1-2 X | 100% Final Welder PH-03

 Weld#13 X | 100% Final Welder PH-03

POST LOAD TEST j

Drawing — H-4-65153 Sht. 2 Rev. 3

Traveler # P-FH-19985-136 ;

No relevant Indications
Noted at this time.

To the best of my knowledge, work inspected was in accordance with approved design drawings, specifications
and applicable codes as noted above.

Examined By Rand¢). Watkins Leved [l Dae 12/08/06

Sb-2 r7 (
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o i e MJAGNETIC PARTICLE REPORT

SZXAW,
] ?uzaoa Fo 6509 7R 2307

Job # 406303

cient Parsons Hanford

12/05/06

Procedure No.

MT-WTP Rev. 3

Project A [ternate Lifting Weldments Location ot of Pasco, Wa.

Drawmg Ne. See Below Examination Std. ASME Sec V Acceptance std AWS DL
EBquipment Parker Probe s/n 7319 | Particles
Csl due date 0670207 Red | Coil [} Prode [] Yoke ] AC & DC [
ltem Accept | Reject Commenis
Weld # 1-1 X 100% Final Welder PH-03
Weld #1-2 X 100% Final Welder PH-03
Weld#13 ' X 100% Final Welder PH-03
PRE LOAD TEST

Drawing — H-4-65153 Sht. 2 Rev. 3

Traveler # P-FH-19985-136

No relevant Indications

Noted at this time.

s —

and applicable codes as noted al OOD

To the best of my knowledge, work inspected was in accordance with approved design drawings, specifications

Lewvel

F.xammndBy Ran . Watkin

_ I Dae 120506

SUEY
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? PARASONS Fabrication/Assembly and Iﬁspsction Traveler
Paace Fabrication Facility

oo
by 44-es(s3 Assy " A7-1

NOTES: 1. Proof Test to be not more han 125% of rated capaciy. The test loed shall be accurate fo within
5%, +0% of stipulated values.
2. Cualified Inspector shall witness all steps below.
3. Note that i the Hem of device to b tasted is belaw the scats, the welght of that item or devics ° ,_
and sny assoclaled rigging shail be considered when applying tha test weight. .

FRIOR TO ANY LIFTING FORCE BEING APPLIED TO ITEM OR DEVICE, THE SUPERINTENDENT SHALL
VERIFY LIFT SETUP FOR SAFE CONFIGLIRATION AND APPROPRIATE RATED CARACITY OF ALL

Date / f{ i%{é

'} Design or Rated Capacity of ltem/Devica o be tested: 3 ¥, oo L4s.

A TR W L

Calculate 125% of Design or Rated Capacity (test load): ésl.szs 120% 65},591 Aéx
RAdat O-Jes, ooalbs,
Certified Scale No. 3378 Cel. Due date; /€ -23-©7

Verify all lnad bearing welde have basn visually Inspected prior to kbad tost.

QAQC "~ Ftex Senas '_Zf%mt/q’&nate bt -2

Printad { Signatuere

If requested, verify NDE of load baaring welds prior to load tesi. include NDE report with work package.
QAQC A Jomrs Oate 72/ F/0é
Prirttad f Signature
{ Actusl test load or weight applied:_ & B, 020 Lbs_Hold time ¥ equired:; ~a
pate_/ 2-{3-06

SUPERINTENDENT.

MIRRG(

Varify post-ioad test visual inspection and NDE of load bearing wetds. Include NDE raport with work package.
Ensura no deformnation, cracks, or other defects as a rasult of the load tesl.

QAQC “Terey Jowas hﬁrﬁL—%"Dﬁe LTS
PrinkecfName / Signature
Visual For Post LifF TmeW 13403404

Fom FPM-32-F1 (Rev. 0B, 11/08/06)
Traveler Package Number: P-FHASS-135 Job Hawnter: 400303

i
7
1

Sb-G
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? PARSONS ‘ Fabrication/Assembly and lhépectlon Traveler
Pasco Fabrication Facillty

Mmum‘rmnmwommtmlmmr ”
ALrtRvare L7 Lug ¢ lmenr A A

Qe H-4-65753 ,4557-:*;47'2
NOTES: 1. Proof Test to be not more than 1256% of rated capacity. The tast load shral be accurale to within :
5%, +0% of stipulated values.
2. Qualified nspactor shall witnees aii steps below. i
3. Nota that if the Hem or devics to be tested ks below Iha scals, the weight of thal item or device
and any assoclated rigging shall be conskierad whan appiying the tast weight.

PRIOR TG ANY LIFTING FORCE BEWNG APPLIED TO ITEM OR DEVICE, THE SUPERINTENDENT SHALL
| YERIFY LIWFT SETUP FOR SAFE CONFIGURATION AND APPROPRIATE RATED CAPACITY OF ALL
| RIGGING EQUIPMENT USED FOR THIS TEST.

SUPERINTENDENT_(.4 71¢2 % & casn” Date _{ ZA“ (2o :
. Frinted Nerm ;

| Dasign or Rated Capacity of itam/Davice 1o b tested: _ I %, 660 L&3

AR e e L i ¢

¥

Cakulate 125% of Desipn o Rated Capacily (lest kad): 8,325 ¢ 100w, 4§ 572 24x.
Hancr &+ Jop, 9o iz
Cortified Scale No. _ 33 #8 Cal. Due dale: ___/e-33-7

Verify 2 load bearing welds have been visuelly Inspectad prior to joad test.

anaC__Tedey Jow f-ﬂg/:ﬁ« Date fz/i’/ég
: 4 Signiatues s

If requested, verify NOE of load bearing welds prior lo load test. Inciude NOE report with work package.

onae_Frery Jopds /%m QJO—:@——F Date /{,/{/3‘

Prin J Signaturs
| Actuai test load or welght applied:_& 8,000 Lés Hold time if required: A :
SUPERINTENDENT. £ LAY MEROR.  Date 7 13 O3
Frinied Name) S y '

Yerify poatdoad test visual inspection and NDE of Joad bearing welds. Include NDE repoct with work peckege.
Ensure no daformation, crecks, or other defects as a result of the joad test.

QAGIC 4‘ -J als Chjnﬁnata (/S [0
r’rua/ I’vrwryw 1%1/ee

Form FPN-32-F1 {Rev. OB, 11/08/08)
Travewior Package Number: F-FH-19980-138 Job Number: 408303

Sto-loa
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i BARSONS Fabrication/Assembly and Inspection Traveler :
Pasco Fabrication Facility L
. __ ~ LIFT TESTING / WEIGHING REPORT of
Dam-bhmdlhnnrdmimh b tesdad (induta serial number if sppiicable):
A vaenare Ly Lot LIES6mENT '7/*' A7
Dis6, #-4- 65753 AP35y, 4 A7-3 '

MOTES: 1. Proaf Test to be not more than 125% of rated capacity. The test load shail‘se accurate to within

-5%, +0% of stipulated values,
2. Quallfied Inspector shall witness all steps below. _
3. Nole that if the item or device to ba taated is Balow the scala, 1ha waight of 1nat itern or devica H
and any asanociated rigging shall be considersd when applying Ihe test weight.

PRIOR TO ANY LIFTING FORCE BEWNG APPLIED TO ITEM OR DEVICE, THE SUPERINTENDENT SHALL
VERIFY LIFT SETUP FOR 8AFE CONFIGURATION AND APPROPRIATE RATED CAPACITY OF ALL
RIGGING EQUIPMENT USED FOR THIS TEST.

suPerINTENDENT LA [Nedeel I%?Z?!gﬁgg' Date /’ZJZ{E(OQ

Printed Mare / Sign

e b IR fm e

Deslgn or Rated Capacity of [temDevice 10 be lested: J"?j 60 Lbs

Calculate 125% of Design or Rated Capacily (test load): MW% _ o5 532 Léx,
Rk ©-200 oo Lbs

Certified Scale No. e Cal. Due date: /& -23 -©7

Verify all load hearing welds have been visually inspected prior to load test.

owac Zeeey ~ouns zg}ye;foﬂw- Dale /L,/f?/fza

Prlnhd"lans { Signature

If requestad, verify NDJE of load bearing walds prior to load test. Include MDE report with work package.

e T £24F
QAQC pﬂmgpzm \,f%ﬁ /z%q/a&' Date 2:/ T/éd-

Agtual test load or welght applied: 8 e L.«  Hold time if requined: “"/5-
supemmeuosmﬁ#mmwm 12-3- 06

ted Nosmw: / Signature

Verify post-load test visual inspection and NDE of Isad bearing welds. Include NDE report with work package
Ensura no deformzlian, cracks, or other defacts ag a result of the foad test.

———

QAIQC /WM"S - Date 22/ /b
Pri B f Signatune ;
Viswnd For fost &Pt TeaF S?W »'7-/4!/55

Forn FPM-32-F1 {Rev. 0B. 11/08/06)
Trawelar Package Nuraber: P-FH-18909-136 Job Numbar: 408301

ol B
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\ )
P PARSONS Fabrication/Assembly and Inspection Traveler
Pasco Fabrication an:lliw
50
LOAD TESTING INSTRUCTIONS:

Assembly 1 & 2 Atiemate Lift Lug Weldment (PN A7) shall be load tested as
required by General Note #18 of Drawing H-4-65153, Sheet 2 (HNF-FMP-06-
30682-R0 Page 12} and per FH approved, DOE-RL-92-36 {Chapter 11 "Load
testing of Below the Hook Lifting Davices” Section 11.9.1.2 Rated Load Test)

(Attachmeant C of SOW).

Two (2ea) Altarnate Lift Lug Weldment (P/NAT) at a time, are bolted back to
back (the bolts are to be oriented in the slots to obtain maximum Center-to-
Center spacing {—13.5 inches), with the use of P/N's 19 & 20 (Side Plates & Lift
Plata) and Heavy Hex Bolts & Nuts 1-BUNC, shall be load tested at 125% of the
rated Safe Worldng Load (SWL) of 54,860 Lbs, {load test value fo be 68,325 Lbs.
+0/-3,416 Lbs.)

P L S PR

The third Alternate Lift Lug Weldment {P/N AT} will be load tested in the same
fashion as above using one Alternate Lift Lug Weldment (P/N A7) a secand time.

Ensure the test load is avenly distributed during load testing acﬁviﬁps.

MeTE__ W 33,08 Date /0 -23-¢7
ZEE Copy =F CALrbAAT e Kipsny
cetr. F srcrL Iy

Load test at 63,325 Lbs. +0/-3,416 Lbs. (125% of rated load).
Tisrmo AT OBooc LEs,

ac .
QG Signature /M.;; <:>J°‘7‘£-f Date ’Vﬁ/«,

POST LOAD TEST MT REQUIRED

INSPECT WELDS W-1-1thru W-1-3 PER AWS 014.1, SEE WELD DATA
SHEETS FOR INSPECTION POINTS.

QC ’2 713 /a &
Qc Signamgzl_‘%‘@y ’%%‘te‘ ﬁ;_éﬁ

Travsinr Pachage Number: #-FH-19085-138 Job Number: 406303
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' ‘i PARSONS Fabrication/Assembly and inspection Traveler
Pasco Fahrication Facility

55

QC

Qe

LOAD TESTING INSTRUCTIONS:

Assambly 3 Altamate Lt Lug Weldment (P/N A7) shall be load tested as
required by General Note #18 of Drawing H-4-65153, Sheet 2 (HNF-FMP-08-
30682-R0 Page 12) and per FH approved, DOE-RL-92-36 (Chapter 11 "Load
testing of Below the Hoak Lifting Devices” Section 11.9.1.2 Rated Load Test)
{Attachment C of SOW).

Two (2ea) Alternate Lift Lug Weldment (P/NAY) at a time, are bolted back to
back (the bolts are to be oriented in the slots to obtain maximum Center-to-
Center spacing {~13.5 inches), with the use of F/N's 19 & 20 (Side Plates & Lift
Plats) and Heavy Hex Bolts & Nuts 1-8UNC, shall be load tested at 126% of the
rated Safs Working Load (SWL) of 54,660 Lbs. (load test value to ba 68,325 Lbs.
+0/-3,416 Lbs.)

The third Altermate Lift Lug Wetdment (P/N A7) will be load tested in the same

Ensure the test load is eveniy distributed during load tasting activities.

M&TE v 3348 Date /€-213 - @7

Se L L‘e'an OF QALrbanTied Ripony
el Slro L3 8

3 Load test at 88,325 Lbs. +) f -3,416 Lbs. {(125% of rated load}.
' Fisven AF GB oso Lés,

QC Signature _T—f-:j{q c«f & Fo— Date _”* f/-?ﬁc.

POST LOAD TEST MT REQUIRED

INSPECT WELDS W-1-1thru W-1-3 PER AWS D14.1. SEE WELD DATA
SHEETS FOR INSPECTION POINTS.

QC Signature w Date /%

fashion as above using one Alternate Lift Lug Weldment (P/N A7) a second time.

Traveler Package Number: P-FH-19385-138 Juob Number: 408203

123
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B) ., . Bpocd ?
| pARSONS Fabrication/Assembly and Inspection Traveler
Pasce Fabrication Facllity ' |
60
QG apply acceptance tags to all succssafully completad assemblias. The
attached accaptance tag denctes the completed assemblies meosl the ¢
acceptance criteria cutlined.
Qc QC Signature W Date _L,ééﬁ_-z
;
Traveler Packsge Number: P-FH-11545-138 Joh Mumber: 406303

124
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APPENDIX E. UPDATED ANALYSIS OF LIFTING ANCHOR BOLTS AND LIFT
LUGS
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HNF-FMP-06-30682-R0 Page 20 of 55

Calculation/Technijcal Basis Cover Sheet and Revision Summary

agniineata

I Project Wumber

2. Modification Desériftion Tile/Suhject
Lifting Anchor Bdlts Desigh far Disposable Scliid Waske Cask

13, Pageiof it

Revision 0
Appendix E

L kgt b e s

4. 1Ise of Fi

Tt

Calculation [} Enpinecring Analysis

{1 Sofwarc Instatlation  [J Teghnical Basis

3 Other

Dyt

oS

e

5. Job Tilc §, WEBSNutiber | 7. DeparvuervOrganizetion
S FFIT '
8. Calenhtion Mambe: 8, Affected Building Numbers | 10, Room 1t. Fleor
12745601 d00Ared L
12. Independent Verification Required? [ 13 Némréf'Phc’;pqmeﬁi Category (FC)
3o [m g 12
14. - ' : ) o e 1 200 Supsssedes | 21 Field
Rev 15 16, Désmin arfs) o gh e__ckcr Ef rI;Jd::(P;g;EL[nt LS ;hs;gn Cale Mo, o ) Conflemation _
No. ate 510 erifice(sDuate Auihority Rev. No, Reguired?
® | print Mams | KC Tu | WI Magrader Hves
T y :
Sign Ao | WM o %
[rate gf,/} r;/aé 4/52,/9‘
Frint Mame 1Yes g
17 U S R R Oxo i
Dz ;
Prind Narme T Yes :
Sign s MINe :
¢ g

24, Affected

Re:-;', 21, 'D_escrép! fonfReasan for Revisii_',n Pages
Mo, : :
0 Imitia] Issue i-ha 114

Signatire NS

Registraticn Stamp {as applicable):

‘I Classification Revlew:

- Sigaature NG
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HNF-FMP-06-20882-R0  Page L2 of S5

Calculation/Technical Basis Sheet ™~

mches ﬁ'om ihe cmrsr‘e
Boits. If the location of { The hol Totition iy Var
hoop dirention” The remey g .ahdi 57 HicK, There
the anchars by 17 ASTM A193 Cradc B?’ Smda dnd I\ST\{ ..’&]9'? Hca\y Hex Nuts. The ather parts a.uEl m]
existing hug.

The margin of safety of Ui existing msem 16087 :
DAR, thc margin of safety for thr. Dn[lw "(4} —Bc-I!s anchcrs 51 16._ The néw anchor Bt aré <afer th'm the e:mtms' mserh

00 ma o

b s b2

SRR NEILTM T A e sk

.

6003083 (081
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HNF-FMP-06-30682-R0  Page 2] of ST

Calculation/Technical Basis Sheet

L Seeon ¥ 105t0E

ation

“Medification Deseription TileSukjex

L Prmec{\.umbur ' ; 2. 3. Pageiivf iy
‘ Lifting Anzhar Bolts Design for Disnosanle Bolid Waste Cask
4. Caleulation Number N ' iS, Rev, Mo,

121745201 o
e T S Ot e e
5. Scope and(}bj"cctiw' )

The insers for the jifting on the D:spusa
of anchor bolts to replace t]lc inserts for fif

: thd W'aste Cask are rusied and are net ah!:. to be used, ‘The obJectne iz 4o desipn a set
ng the c:ss]\

1. Methed
Hand calontations vsing MathCAT? 13.0, MathCAD is a registered mrademark of Mathsoft Ensineeritie and Educarion, Inc.

8, Assumptions and Technical Bazis
The destan weight of the cask 15 1 Bﬁ.ﬂlﬁtf%}oi:ﬁds fifiiﬁoui imipact Timiters,

8. Ref No

ACI-318 ‘R'.riidmg mm;:e;mmw;ﬁ;.'r';}'namfe-;""‘caaerae'm-c}‘m:as}-="x.'ﬁqe'e'caﬁ Canceete Tastitate, 3005 : 4
“Code Reﬂ(rremmfs For ’Vrfc?e ar 'i‘a ef). Re{mwd Corerets Strirciurcs (AC: HYOE '&mer:cm o oncretc Insticte, i
ACE34901 | e B
* k
“Lode Reguirinienty] fbr Nuuenr ?rg’?*ry Reluted Crmcre.re Souctures MACT *-IQ-SQ"‘, Arr' erlc&n LN nncrc‘c Thstitute, %
ACI-349-20 1080,
AISC “pfapnal af Steel Construction - Allowabic Stress Diesign™, 9"‘ Edition, American Institute of Steel Consimciion, ?
Inc,, 1989, ] i
ST ! Pesignation: A 19374 1530063, “Standurd Specificaiion for dlloy-Sted! and Stabnlers Stee! Bch‘mg Maerialy for 3
A .A BE High Tonparabai or High P?ars'fre .‘fem'ica and Oiher S'peuu’ Purpose A;{pt’:carmns" c
ASMEB1.1- £
2003 S ificd Tk Serew Threads™, 2003, ) ] %
WuPac, 1982, “Design Analisis Report for Fast Fiux Teid Faeitity (F) W@_'D'Lr_rimm’i-fq So!:d Waste C_:J'.sl'.' fosTem, [
DAR -1, {ReIeased by EDT-118712, Juiy 37, 1090) Revizion 3, We_s.ling'h_opﬁc..ﬁ‘g:fsll‘prd__Com}_a\anv, R?_c_h}an_d, o

Washipgton. -

£ o Dirawing H-4-835%, Sheet 2, Re:
Hna:ﬁ_\ 138 Westinghouse !’—Ianihrd Co., 1991
Drrawing H-4-63157 , Rev. 3, "Dfrpg{ab!e Sofﬁi‘ H-'arrc Cmi.' Csw':_fez‘issembbf‘ U S D

ESieit Linér Weldmerd Dails DOWC, U. 5. Dipacimdnt -u_erigerg;_-’-:

vpa*tmcn o Pr"rEV-

HA-6513T | \estinghouse. Hanford Co, 1991,
1CBO-133 | Evalvation Répori Na. 4133, Drillén M’axchl‘ BLRTTF?T ?pé."(}ndérgut‘An-#hcrs, ICBQ_EV_&;T" on Suvce Tne.,
February 1892, '
Dractize “Design of Exp{m:ian e rehars, Fhar T'cdcraf ’;cw:ccs, Pubhm fion ‘Date ¥ } YA, 5
134.215,1306 . 5 oo . | i

A-B0H 624 (£2°92)
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HNF-FMP-06-30682-R0 Page 23 of 55
FLUOR GOVERNMENT GROUP . |
R DESIGN ANALYSIS e |

Fluor Hg__f_ord [nc ;

biect Liffi s Uesig
&mgl_ FFTF Proj_r.‘.t

This is an assessment of expansion anchor installaton in accordance in Practice 134.215.1208. Per ACI 346-01
Appendix B Anchoring to Concrete, Section B.4.1 - Strength Design of Anchors shall be based either on computation
using methods that satisfy requirements at B.4.2 or fest evaluation. This calculafion documents the computation method
to qualify the Drillco expansion anchors used for the cask lifting,

FROPOSED NEW LIFT —\ [I"(NORMAL)
ANCHOR PATTERN o 5.5%1. 25°(TYP)

\\ _.---"—""I_
ORIGINAL LIFT ;-
ANCHOR PATTERN —, / |

#4 HOOP BAR AT MIDDLE — ol |

#6 REBAR — ™~ e

NOTE: The new anchor balt patierns are 1209 apart. The 11" bolt spacing is in normal condition. If the locafion of
the new anchor bolt is interference with #8 rebars, the bolt location may varies 1.25" laterally (in hoop direction).
The maximum of two #6 rebars may be cut in each group of the four bolts during the installation of the new anchor
bolts. The #4 hoop bar at the middle is allowed to be cut,
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HNF-FMP-06-30682-R0 Page 29 of 5

FLUOR GOVERNMENT GROUP Gaie. Na_

ODpgy = (845 - 0.6):in
mw = 28in

DesignLoad = 100-k

Factoredload := 1.4-DesignLoad

£, = 4000-psi
£, ‘= 60000-psi

Drilico Maxi-Bolt Anchor Bolts

use proposed bolt pattem and exisfing lifing device and new lifiing lugs.
(3) liing lugs and (4) ASTM MB‘!W‘}"WWWM per lug

Av = 0.7854:in>

A, = 0.606-in"

Fyo= 105-ksi

Fy = 125:ksi

F, = min{0:6.F,, 0.5 F,, 60-ksi)

5

34 Toianble
DesignLoad

-1=0382

hep = 20.5-in
dhh = 1.6%in

sl = B-in

8 := 11-in

F, F, olt allowable tension (lesser of 1/3 of
Tallowable = ll-l{-\hn'?h&'“f.ﬁa'—') . o

mirimum cask outside diameter (Ref. H485157) QD = 83.9in
SteelLiner ID =27.25"  (Ref, H4-85155)

concrete strength design with 1.4 load factor for

dead Ioad (the cask weight is calculated and is FactoredLoad = 140k
not a variable) ' -
concrete strength (Ref. H-4-8515T)

yield stress of rebar

bolt nominal area

Tenasile stress area (Reference: ASME B1.1-2003, Table 6)

balt yield stress (ASTM A193)

bolt ultimate siress (ASTM A183)

bolt allowable tensile stress (AISC & ICBO-4133) F, = 60ksi

stress, or 1/5 of ulimate stress (page 34 to Tatiowabie = 1515k _

the margin of safety>0 O K.

sat the stud embedment - minimum
drill hole diameter (Table Il of Ref. ICBO-4133)

keep the existing bolt spacing in radial direction as shown in H-4-85157
to be able to use the existing ifing device

requested best bolt spacing in circumferential direction to avoid cutting rebars
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_ HNF-FMP-06-30682-R0 Page L5 of S5~
F \ & !
LUOR GOVERNMENT GROUP iII'lI_IIIﬂIE “*mm-—-—

check the clear distance between the drilled bolt hole and the #5 rebars

e J(a‘s-m,, - Zin) + (0522)° outer anchor bolt radius , = 35,388
Note: Use 0.5-52 approximate average, since +1.25" tolerence given in hole
location. ;
n= J[u.:-op,, - 7:in - ll): + (052" inner anchor bolt radius =2151in
o(R,0) := 2.R-sinl0.5-8) chord length formula
P angle between #6 rebars :
e 1 (60 total, H-4-55157) e .
(0552 ) line of bolt
@y = un{—) mﬂ:“::mm o, = §.94deg
3 - angle from the center ine of balt
b ““{9“5;!2'] mm-mm-&m ;= 11.53deg
Ahole '
dra, - 8) - 35in - === = 06in Placing center of bolt paftern at the locaton of #5 bars,
clear distances between outer anchor bolt drilied hole and #6
6 dhole bars at both sides. mmmumnmmu
(10,28 - @) - S=vin= == = 047in the two adjacent bars for the bolts spacing 52 = 11in.
omsoq - 0) <o - S8 1 agin
8 o clear distance between #6 and
& S inner anchor bait drilled hole
e(ri,}ﬂ - ni)—§-<m - T = 1.88in
G -
: —in range of the anchor balf locations in N
Gt = hole * 5 order 10 avoid cutfing #6 rebars b i 'r
(siot hole size in the lifting plate)
: use a full rebar diamster
set dyjog = 2.5+in
then = 82 3
$Zmax + gt e e e . 20 = 13500
82y 1= 82 = gy bolt spacings gy« £5in
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HNF-FMP-06-30682-R0

FLUOR GOVERNMENT GROUP

Page 2f of SS
DESIGN ANALYSIS

The breakout cone critical edge distance for an undercut anchor bolt is 1.5%hef (ACI-349 B.5.2.1). The breakout
umsmmmuhmhynnunHi!ﬂuMHtmmnhrhumnﬂumum&tﬁmﬁbﬂm The effective breakout
cone for sach group of the anchor bolts is about 1/3 of the cask concrete area as shawn on the skelch below.

120% 70 INF N F NEXT GRDUP
2, 0 ‘I/‘_LUE CE O P

U5><Ad ce

ACTUAL BREAKOUT

PROJECTED AREA

PER GROUP OF BOL

-

T5%het

:5hﬂq@* = 70in mﬂhmmhundgﬁuadmn
< {n;.op“hz )-ﬁﬁh chord length of 120° cask

The concrete breakout projacted area for
minimum anchor bolt spacingis less than
the one-third of the cask cross-section area.

Thae difference is

82
set xi=1.5hg + -

8= ,‘(D.S-OD_*}z - xz

b= xtan(30-deg)

(o) )

Mw_z%u-md

Ay =388 in2

PROJECTED AREA
S5Xh.e FROM BOLTS

FETE-31477
Revision 0

Appendix E

= R

N EX¥

S5
g2 XN
(a—bX o
1 L
A b
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Mo S Ano = 378225 in
Newg -—:A::-‘Py‘v:'v;-m

k=17

Nyi= ke E{%’Ju-w N = 99795.21 Ibf
W=l

Cp = 0.5:0D gy - "_(l:n.s-t'.u:tﬂ,.li . Tin)” + (05:62,)°
6=y (0.5-0D g = Toin = 81)% 4 (0.5:2m)” = 0.5 Wi

i = min(eg.¢,)

Cmin = 635in < 1.5hg =30.75in

Emin

¥y= 074 0)-——— Wa=076
1.5he J

‘F’ = 1.0
N*, = %"PI'TT‘PT&

Boone 1= 0.75

®ccnc Nt = 24592 IbF
NewConcreteBreakoutStrength := 3-¢zgne Nepg
NonCruaroiirelnieOl® . vie..0.41

Factoredl.oad

Ay = 1630.87in°

Mmhﬁnm

projected concrete failure area ungngbwdinrumm
edge distance equal to or greater than 1.5hef

nermal concrete breakout sirength of a group of anchars in
tension  (formula B-db of ACI 348-01)

for post-instaled anchors  (B.52.2 of ACI 348-01)
basic concrete breakout strength of a single anchor

M“n‘m 348-01)

no ecoentricity in tension (formula B-7 of ACI 349-01)
edge distance from outside face o= 635in
edge distance from inside face ¢ =1328in
minimum edge distance

mmmwm {formula 8-8b of ACI
349-01)

ummmm-mmm
(B.5.2.6 of AC| 348-01)

breakout strength for four ancher boits Nepg = 32789.131bf

breakout (B.4.4 of ACI 348-01)
concrete breakout design strength for a group of 4 bolts

NewConcreteBreakoutStrength = 73775.53 Ibf
margin of safety < 0 if consider the breakout concrete

utilize the reinforced steel to hold the concrete

133




Page 144 of 235 of DA05240516

| — e e e ——— e e =

FETF-31477
Revision 0
Appendix E

..18’ B 77~
24 "
1 DRI%C.O
; : MAXI-BOLTS
P = ol
187 : T S
EMBEDMENT
20 )
I
.l | BREAKQUT
SURFACE
9&
e —GSES‘:|
b B
SECTION

NOTE: Spiral and hoop reinforcing bars are not shown.

A cross-s=diion is shown above. Consider the #5@4" (2 sets of #5@8) at outside face to hold the breakout cone. :
The #5@8" with 24" vertical at inner area are not considered.

dy = 1-i|1 #6 bar diameter

4
ai=1 12.2.4 of ACI 349-01
B=1

T Y T LT e g
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o VA developmentongh equied (1222 ACIABOT) 1= 28460

.| ST 55 bar length above breakout surface
1"‘“"[{?‘ ]'(""i"ﬁ)"ﬁ*’ slong the center line o the liftanchors hesk = 2542

6/2"8 half of bar r
1/1.5 cone
9 hook
Igek = 25.42in < Iy = 2B.46in utilize the double U bars only (U shape on top)
1.5%h,
s2/2 :
~£.375" + A
| T
£
f e
+3
' .
i) \casx
e Aoa 8OLT
s
HEe REBAR
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K= l-{l*j - 18in) vertical bar length raquired ©b : la
B meet the development length
h'=3523in L 18
; o I 1
w‘-[h‘ (21'2‘)‘3 g}lﬁfzﬂ*

distance from center ine to the last effective rebar
(with development length above the breakout cone)

W =23.59in

total 30 #6 with U shape per cask
1 4 6

MPE-OD‘-(S-&-;-P-;)JR

bar circle radius of outside vertical bars 46 REBAR
Ry = 37.7in
30 w number of bars per anchorage group N
- "z-_:'d{ﬁ] L (assume 2465 have been cut) o il
$ecrision == 0.90 strength redu ction factor for tension-controlied sections
(9.3.2.2(s) of ACI 349-01)

#1030 b fybirsyr T4y Tobar srongh per four bols (fomula 10:2 of ACI 348-01)

Note: Only outer portion of the double U bars are considered. g S g
RebarStrength = 3-¢P, total rebar strength RebarStrength = 255 k
ReburSuongth 0 ;

i the margin of safety >0 0. K.
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| HNF-FMP-06-30682-R0 Page 3] of SE
| .
| FLUOR GOVERNMENT GROUP 121748001
DESIGN ANALYSIS el

Shear Cap

CiLY 0f meduced Reinfarcing |

Three mm'mpmﬂkw:mm&dln&ﬂtsmmﬁmm-mdnﬁﬂ} The rabars are the ’

hoiding force for the shear fraction planes. There is 2 potential of cutting rebars from the instaliation of the new anchor !
, bolts. The plane 1 is the most critical plane and is investigated here. |
|
| 53
! §
| {

|
| The shear allowables incorporate following three types of reinforcing sieel as stated in Section 4.2.2.2 of DAR.
2 4 $ Cross-section area of #4 spiral at 2" ol
Aspiral = ﬁ.u{n m] through the plane twice Al =u,|y53-l-;
Loy o= 171.5in cask langth
e e
[ A ,-=E'I‘_'.{M_'°ﬂ"2~ Cross-section area of studs per inch length of cask -
' Leask (14) 44" studs in fine (Ref. page 4-31 of DAR) e i o

2

2@-n| (4 -inz Cross-sedtion area of #4 hooprebars in theplenaper ;40 100

R i | e inch langth of cask (1 cut & 6 twice} in
Leask 28

e R R R S S T R A
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FL :
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Case 1) Assume that the top hoop #4 bar at the middle has been cut at several locaions. The middie hoop
bar is assumed to be eliminated from the shear plane 1 (Ref. DAR, page 4-51). Then, the reduced allowable

shear siress is
Agpicai + Agruds + Ahosp .
& gliowable = 226-pai L] = 223.96 psi
all | o 0.2484-in sitownbile
oty wafit2 margin of safety >0 O. K.
217-psi

Case 2) Potential Shear Failure Plane Missing Shear Studs (Figure 5.2.2-1 of DAR). A shear plane may ba postulated
which is inclined at such an angle as to aciually miss the shear studs and thus forfeil their shear resistance. Check
med'leufdimmdrmmm&mﬂmmnﬁhmdmwmmmmmmmdm«n
al installation of the anchors. Refer to Section 5.2.2.2 on page 5-36 to 37 of DAR. mﬁaﬁallwdi?ﬂcﬂ:m
utilized as the potential shear failure plane missing shear studs as shown on the following figure.
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FLUOR GOVERNMENT GROUP }. -

2 2
. (B+6)-044in Cross-section area of #6 rebars in the plane per in
A R inch length of cask (8 at top and 8 at bottom) At = 00339 =
2 2
) 4 Cross-section area of #4 rebars in the plane per i
Anosp = :{'(?;h)] inch length of cask (3 kngopmm“ not Abw‘m'{:‘
included, 1 mid-bar has been cut and 3 outside face :
bars are counted twice)
3i i 5 reduced allowable shear stress by
,M,«.mw.[ e ] mau:gpc shear plane (per O tiowntie = 217.57 psi
“slowble 1 w0008 margin of safety >0 O.K.

mwmmmnm mhmmmm Handbook, 2nd Edition, Section
i mwmm‘m dﬁw‘ m;&uﬁhum page 57 of DAR. The
hun because ’
insert sirength is reduced wmmhrmmrmmm The inner edge
mnmmmmmuhmummmuwﬁmm
The new bolts are spacing 8" in one direction and between 8.5 to 13.5" in the other direction. The minimum

outside edge distance is ¢, = 6.35in
K(r,8) = %..’.(a-m(a)) segment of circle formula

check reduction factor in DAR

r= 18in

i Q,N,{M] 9 = 154.32deg '
r

1-rz—K(f.'a)*K(l.e).u% The overlap area of the two segments is ignored in DAR.

2
e

reduction factor for new fift boit pattern

0.5-8-in
Bl =2 it 081 = 157.5deg
“’{ ber )
92 2- -0._5-:_JE] 92 = 156.07deg
her
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i "‘i“"ﬂz'—ﬂh"m} =25% The overiap area of the two segments is ignared in DAR.
I'h.f
Ao = afEhy sheer cone area per bolt a,_ 1867.02in"
¢ = 085 ‘shear reduction factor I
“. 2 [ . ._ Vi
Py= 0-4-:’- J:gy ultimate capacity pullout per bolt pk
use the same reduction load factor for overlapping as DAR
P -M pull-out capacity rLs.-mn
cup - 5 aference page 5.7 of DAR : ; :
L TR the margin of safety
33333 1bf
> 0.82, the margin of safety of existing inserts. Proposed lift anchors are more |
i
|
{
|
140
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gs" | |
:
i
; | 2o
1] ¢ & #
% : +
1 i (%2, y2) i3
Ly
27.25' N_R=205" new Drilicg Moxi;
bolts effectivejores |
O] oyt i !
ASK LD 28"
I
»

5

CASK 0.0, B3.9"

find point x1,y1
guess values x:= 32in y= Sin
Given 2 + ¥ = (05:1D0)° cask inner circle

(% = 0.5:82)" + [v- (0:5:0D g = 7-in -'Hnlf‘ - hu'z snser coma ﬁmm‘
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x1 o : R
(ﬂ) = Find(x,y) x1 = 1161359061 in yl= 7.3;3173}1&.
find point x2,y2 {
Qoo A4 fa [O.S-DD...IE cask outside surfa
X 05520 + R shear cone of sl bal;
(”:) = Find(x,y) X2 = 24,75in ¥2 = 33.87093317in
]
K(z,0) = %-r’-{a - sin(8)) segment of circle formula :
OPPOIN IRIER... o~ TV
N 050Dy - 7in - Bein - y1 1
Ap= ~1Lin{yl - (0.50Dag - 7:in - $:in - her]] = K{her,01) i

e

avsmfd)

Ap= %h,," + Zigrheg + 32 = (050D g - 7-in ~ B-in)]i (2 + 2heg) = K(0.5 e 83)

o2 20 2}

A = K(0.5-0D ., 62)
: et g Drilco Maxi-Bolt effective area  BRST
Aoi= Ars Ant A= & - based on 45¢ fail cone angle » W
§ =065 reduction factor for anchor in tension zone
: : {
Byim . jE.,, ultimate capacity pulkout P, = 21653126 1bf 1
2 pi .l
P ; 1
7% : pull-out capacity per HWS-2714 Py, = 43306.251bF
Foe™ 3 reference page 5.6 of DAR i
—-Pﬁ';—lzos mma@yw,mmmunmummumu
33333 Ibf code ACI 348-80
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use 1° studs (ASTM 183, Grade B7) with Heavy hex nuts, ASTM A194, Grade 7 _
S bolt allowable tension mnpzumum

Lifting Lug Base Plate (11.5" wide 17" long and 2.5" thick) l

) o
)
0.25 A .
Err TR
507 o s WL v |
L '.
) Ly |
e 7 |
Foamer.. o ! |
|

25 425 [oassumed HE rebor

at the proposed
{ 17 anhcher bolt locotion |
LUG BASE PLATE ;
i
Fy = 36000-psi A36 yield stress i

Ksi i allowable bending sress . Fy=12760psi
Fy = min(0.66-Fy,23.75 ksi, 12.76+ksi) L o T
2215016E- (0582 = 051750 0251i0) | o  §, = 10401 psi
e " (see page 55 of DAR for load)

1
-l—-ll.s-in-(i-'"hl
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fy = 10401 psi < Fy = 12760psi  O.K.

%—1-&:3 margin of safety >0 O.K.

check prying action (reference p.4-90 of AISC) k= 1000 Ihf’

T g ' allowabie tension per bolt :

b= 0551 - 1.75:in) - 0.25-in distance from bolt to weld (1/2) | b=288in

d:= 1.00:in " bolt diameter

b= b~ 0.5d

a:= L5in: edge distance 1.25 inches minimum edge distance

m‘MWMTAE.EMﬂm __

pi= 051150 Mﬁwwmto-anm p=575in

e plate thickness required to develop B with no b Essan
y pyin’ prying action as-mmmou ‘ :

Zpe + 2:0= 16510 length of plate

assume X bolt of X lcad at maximum distance and Y bok of Y load at minimum distence from the center of the lft plate

guessvalues  x:= 11k o= 1K
Given x+y=2215k
%0582 0y = ¥-0.5-82miy ;
[:) = Find{x,y) X =856k Y = 1359k i
ASk s woat the margin of safety >0 0. K. (see page 2 for anchor bolt allowable) f
Y

N~ g e T

144




Page 155 of 235 of DA05240516

FFTE-31477
Revision O
Appendix E
HNF-FMP- 06 30682 -R 08 .
FMP (FACILITY MDDIF!CAT]ON PACKAGE} FORM Page 1 of j
Daosign Package [dentiicaton . .
T Wod Tie: : ; : - TS
DSWC Ruplacement Anchors and Mew Lift Luga . -—————ﬂ‘nmuﬁ ;]‘—'—“-"—-
ey Words: F‘l‘ ‘L?‘ _
OSWC, EFTE, Waste Cask \\
i DATE: _
L Project Ho, ATk Fickage Ma.: o |5 | RELERSE (3
n‘TrMF-os—qaoT/M and 4A-04-7563/M :
T Awvlaw Daaly
wald o p[O0 e ~8@ RO 10 f(J ol =
”‘"“”'“'“"*‘""‘ [ Modification Work Cormplale and Fled Vatifted
2 B ___ 0O .0 __ 0 0O 0] 0 sotsppovedsantiva =
4. Ares 5. Duiding | 6 Systanm No. | 7. FMP Author i / /
g0 147117 [RE- W Rich © " | Deskar Authorlty FrinSignatums Dt
S UsORemhnd? [Jusa Xex [JMA . Mo: CX-
10. Bwire FAChiY Setsening Foms Complated? | YES D] MO ’
wm,hmmm.mummmmm Mves X
11_ Diatribulion - Nama MSIN | Distibution - Neme Wi |
-|5A Chastain : : ¥2-~-02 |DE Swensun . #3-02
JW Rich’ N2-02 15U Zaman Hz-57
SW Hillerx NZ-0Z2 |MB Rodriguez . . H2-60
ME Bistea NZ-11 |#T mMagruder :
NPT HRaway 4 ¥-do )

tatmuuubunthntHUHntubnanﬁnuwulhrnqmnufﬂunno

Aa noted in HNF-FMP- 05—30582—RD, the lead taest aspecified for each group of anchara was
based on the historical procedure LOT-03, Rev. 1, dated Janvary 18, 1382, criginally
prepared by the DIWC designer Nuclear Packaging, lac. Progedure LOT-3 rvequired that one
side of the cask be lifted ~17 pff the ground uskng & single group of 4 Lift Anchors which
would result in an approximate load of 54,630 pounds. AStar discussion with crafts that
will be perferming the load teak, there 1s a concern that lifting of the DSWC as dsscribed
uaing a mobile crane could result in losa of contral of the load if the cask wers ta roll
about its axls. A9 discussed 1n Block 23, tha load test method described by LOT-03
exceeds that required based en Section 5, 1 1 of the DSWC Eeaign Analysis Report [DAR) .

Thus the load test criteria needs to be revised.

Calculation 121745-C-C2, Rewizlon 0, was included as pages 39 through 55 of ANF-
FME-06-30662-RD. The calsulation inadvertently {ncluded threa pages that should not have o
bean included, pages 40, 41 and 42. Caleulation 121745-C-02, kevislon 0, ia to be ’
Ancluded with this revision of the FMP with thase pages ramoved to corroct Lhis errcr.
The caloulationa are unchanged.

| Approvale ey

13, FMP AtFor Dosign Avthorfy . Engin Marsgemont
JW_Rich . Slis/ew - | cnéstﬂgﬁm?@é} Sélleri “ j‘%’?
FrwSigranant PrintSignatureTate Prink2igraturaDate il
Tithe Trénsportation Safety  |ime Quality Assurance THe Nuclear Safaky
Fer alléaped
- , ME Riste
alors/ Dl 2
14. Doctument Index _ _
Documment . | Ralmaxa
Action FMP Sextion Titie : FaP Page
Humber [aPa] mev e > o * Yo Worky
A-0003-082 (ORAIS)
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EMP (FACILITY MODIFICATION PACKAGE) FORM (continued) ke
: \ 7 ey
1 121745-C~02 0 _ i-£1 Ll
e
' B d
16, Relatéd | IPR/Changes: . ' 76. Tncarporated FMPBEDCH/EGNSDCNs: ]
T7. Load Enginceiing DIscpime: _ o Ataciod Sryinesing Disciplines:
Fuel Handling .
Madification Bases _ : _
Jeras o d cacn 121745

Revise the load tast requizements to alleviate any safety concerns.

Replace calculaticn 121745-C-02 with a new eépy of that calculation having tha erroneous
pages removed. . :

(%0, Changs Giakis of Engines fing Documans 1o be Motifed: : |
" Document Mumber gl Aw | &3 Outstandinyg ECN(s), DCN{s), FMP(e) LERT

Subiwit List to Bocument Goniral for Project Stakis? [ J¥ES [ 1NO
(37 Boisnially ATaciad Docymenis NeTGranged By THS EME:

[-] Lt Tachnicai Autherity Dala
Hetifind

Dacument Type. i NumbarRevisl {Organoxdlnn] Notifisd -

[77. Canceptdiat Evalaiiona:

73, Funciions, ieguirtments, and Devign Critorin;
Funcilomy:

The anchors miat he capable of lifting the loaded DSHE Cask which has a bounding gross
weight of 100,300 péunds per Sectien 3.3.1 of the DAR. ' .

Recuinemeents: . .
The requirements for lifting of the pawe are decumepted in the DSHC DAR, Saction 5.1.1.
In order to avold stringent regquirementg that existed at the time the DSWD was designed,
all loads imposad on the rewsable portion of the lifting hardwars hoad a facter of 1.33
applied to the maximum expacted load, The maximun expacted load was determined bo be
100,000 pounds (Sectiom 3.3.1 of the DAR}. The factored load of 44,400 pounds wss then
defined as the design Safe Woxking Load (S8WL) for the reusable poztion of the 1ifting
bardware. All herdware was designed to meat or escesd this Eactored design Safe Working
- Load. In fact, tha new Alternate Lift Lug Keldmant was designed and tested for SWL of
£4,660 pounds %o allow its use fer load testing of the anchor bolt group using the
nethods specified in the historical Load Test Procadure LOT-3.  Although the analysis of
tha new BAlternate Lift Auchors (Calowlation 121745-C-0L included in HWF-FMP-08-30682-R0)
considered a bounding factored lemd of 140,000 pounds as a design requiresent, it ahould
e noted that the new Alterpate Lift bpchors are nok part of the reusable portien of the
1ifting hardware. Thus the mintmum allowed load test required to procf load each grawp
of 4 new LLft Anchors is 1258 of 1/3 of 100,000 pounds, or 41,670 pounds.

bomcdhqfu_:
Revise tho Design Criteria as follows:

Bach Lifting Luy and assccliated haydware must be designed for a mindmum Safe Workiny
Load of 44.3 kips per the DSWC Design Analysls Report. To assure conservatism, the rew
Lift Anchoxs were also to e designad for a Safe working Load of 44.3 kips.

The proa¢f teat method ta be used for the Alternate Lift fugs shall be static load test
of 125% of their Safe Working Load. The proof load test of the new Lift anpchor group

ABODIUE2 ADS)
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FMP {(FACILITY MODIFICATION PACKAGE) FORM (cnnﬂnued] )

! ghall be no less than 1253 of the maximum expected load (41,&70 pounds) and no mere than
54,660 pounds (which would rasulk from lifting one zide of the DSWC ~1" off the ground)
not to exceed the Safe Working Load of the new Alternalse LIZU Dug. .

| . 4. POBTNEIRRATDN ALCEPIANCE TeSt LrReTa:

i : Proof tes: each new Lift Anchor to 17,000 pcunds which 1s 123% of the nax.imum individaal
Life Anchar load as determined by Calculauoﬂ 1?174‘% G-Qz, Hewision 0, .

Proof test Ear‘h anchor group with a static test laad of 41,870 pounds minimum and 54,880
pounds maximum, ’

28, Deaign Va.rfnnnfan: : ) :
Verication by: [0 PesrRoview  [C] Sormad Cesian Roview [T} Afemota Colewtattons ] Qualtficailon Tasting
Dasign Vertfieatien Racord Form (A-5003-846) mqulted pac HNF-PRO-03267  [vES N0 '
Adiltionst Dasige Verfication Documentafion Prepared?  [IYES  BNO
Design Verification Chackiist Quostions
" 8. Am the gasumplions, funcllons, raquirementy, and design sitada appropiately selacted? ‘BQES D NO
b, Does the dasiyn meet the steted sssuriptions, functiont, requirements, -hd design critara® HYES |:] NO
¢. Were the detign inpits earractly incorpoealad into the dasign? fyes  [Ono '
¢. is the design output reasonable compared to tha design inpute?  LFYES N0
&. Hawe softable matertzls, parls, processes, and ingpecions and lesling oiferiz been spedfiad? HYES w0
I. Hovamanufactuse, maintanance, and operetiily been adequately addrassad In tha deafgn® EYES [ WO
o1, Arml affeciad aciva dealgn docuriients ionlified arid appropriately changed? s [ Juo

A rwviow of the desigr hea basn performed, m-MMMsme,JNMWMMmNWCWMQW
The verification complated by the mathotifa) noted tat thie FMP Iz avcursté, and the doslgn defined by thic FMP and reteted doctinients mests

el v o S S Y

A-8003-082 {0805}
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FMP CALCULATION FORM
Calkculaion Tile Liftlng Anchor Bolts Design for DEWC
Cakculation No. 121745-C-02 Rav. 0
(&} Naw (O Supercedes Calcuiation No. ! Rev. No. /
Caleutation Description
This documents the Procof Teat Values for Drilloo Maxi-Bolts and Lifting Lugs.
Use of Form
Cakulation [ Enginearing Anslysis [7] Software instalation (3 Technical Basis [] Other
Performance Category as defined in HNF-PRO-087
Qo ®1 Q02 03 ONA
Originator.  W.J. Magruder Il Mﬁﬂq ;/15/#7
Print /ff Tata
Checkad By: J.W. Rich /Vym §Hs/o?
Tt 7 Hgnatun [T
PE Stamp {if requirad)
© ASO003-BI7 {08/04)
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FLUOR GOV Cak. No,
o ERNMENT GROUP DESIGN ANALYSIS R o AT
PageNo__ 1 of 13
Chent _Elior Hanford Inc Wollh g, 654 Jgtva 0
big ifting A B i isp0s 5 } sl gk ’ H R n -

Poisct___FFTF Project Chacked_S5ep({2006 By JW. Rich

This Calculation documanta the proof teat valusa for the Drillce Maxl-Bolts, cabculates a load teeling device.
Reference:

1. Calculaiion Number 121745-C1, Rev.(

2 Work Package 4A-04-7ES/M

3. Procsdurs fof Froof Testing Lifting Inserts D.5.W.C., Procedure No, LOT-03, Revision 1, January 18, 1582
Nuciear FPanhing Ina.

4, DAR - NuPaa, 1982, "Deeign Ansiysis Raport for Esst Flux Text Faciilty (FFTF) Disposabls Solid Waste
Caak (DSWL)", D-1, Reieased by BOT- 118742, July 27, 1080) Reviston 3, Westinghouse Hanlord Company,
Richiand, WA, |

5. AIBC Stesl Conatruction Manual, Minth Edition,

8. Ricker, David T., 199, "Dealgn and Construction of Lifting Beams,” Journal of American Inatitube of Staet
Constructicn (AISG), Fourth Quarter, 19941, PP 140188,

Detsrmine Proof Load for sach indiviiual pughor
From Ref. 1, page 2 the following information was uaed
ki= 1000 s

Apoiy = 0.1'854»'m2 belt neminal erea
Ay := 0.606-in” Tensile stress area (Refarence: ASME B1.1-2003, Table 8)
F, = 108:ksi bolt yisid strass (ASTM A193)
F, = 125:ksi bait ultimate streas (ASTM A193)
F = 046, hoit aiowable tenaile sirass (page 3-4 of DAR)
Tutawable = mi{“m'Ft-%'Fys%‘Fu] Tolowanie = 15.15k

The allowabla tensile waa detemined from the minimum of three valuoa.

Atlowabie Tansile strangth based on nominal area and F, Tatbowaon == Apoir B Tatow mom = 494981
Allowable Tensile strength based on 1/3 Yield Stress Talonyieid = ?-Fy Taowyied = 21.21k

‘ As
Allowsaizla Tansile strength baged on 1/5 Litimate Siress Totiow.siress = _s-».p, Telownren = 1515k

From Ref 1, page 16 maximur lcad on a singla bolt y := 13,59k

Detarming Proof Test Load Proofigy = ¥ 1.25 Proofisg = 1699k
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Lse Proof Tast Load of 17.0 kips

Note: Proof Test Load of 17.0 kips is > ithan Tensils Strength based on 1/5 Uimate but Less than Tensils Strength
based on 1/3 Yield. This is Accepiable for a Proof Load Test. GK

Referance 3 directs that each group of four anchora and lug be tested oy lifting Cask q:pro:_tlmately 1"as

shown on tha following sketich.
Determine the N force 4 ol
i -
Lp oo 35000-1bE-42-in [ .
' 73-in R !
Sl J
LF = 34 66k
Check average Load per anchor . ’
DSWC EMPTY
WEIGHT =
LF 95,000 1A%
Lamchor.avg = T Lonchoravg = 1366k 1
@ ce

Check the maximum force due bo minimum apacing per Ref. 1 i

From page 15 of Rad. 1 ]

Laad par 2 bolts = 22,15 k

Lt = n';” Luncher = 1107k
MaxLoad = y= 1359k  Loadgy = —-”-—r Loadgy, = .23
Lanchoravg Lo = 16,77k This load lu iess than Proof Load of 17.0 k for
each individual anchor and s adecuate to teat
anchar group.
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FLUOR GOVERNMENT GROUP DEBIGN ANALYSIS cak. mgzuﬁﬁg_-pz__

ing T n 1

Lifting lugs are required to be load tested per the Hanford Holsting end Rigging Manual,
Nominal toad is 160 kips / 3 = 33.3 kips when Kfting s baded ceek

The Leed per lug of 44.3 kipa was used in the DAR.

The load that occurs when Proof Loading the anchor group is LF = 54.46k as
dascribed and calcuistad on the pravious pags.

Conclusion; Load Test Lift Lugs ta 125% of load used when load teeting anchor gnatps.

Lugyy, = LF-125 Lugyy, = 6832k Usa 68,600 It test load
Caloulate the Sefa Working Load SWI. = % SWL = 54800 lof
Check bending stress on [ifing lug ot proof load  Laadyeey = ﬁ%ﬂ Lowdzug = 3425010
From Ref. 1 paga 15 -
Szm::l 13.5:In
Fy ps72:= S0000-psi ASTM AS72 Grads 50 yiokd siress
Fy = 0.60-Fy 572 use AISC atiowable for foad tast Ty = 0000 psi
3 Lood (0.5 82 . — 0.5 1.751in1 ~ 0.25-in)
%-; 1 8-io(2.84n)°
f,=16083psi < F, =30000psi O, K.
Fy
- - 1=087 mangin of safaly > 0 ©. K.
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DESIGN ANALYSIS

PageNo _4 of 13

| - el

Chack stress on 172" fillet wald at a load of 88,500 lhs

Loy i= 2-11.5-in + 2. 1.75-in Lyetg = 26.5in

Arca = 0.907-0.50in Ly Artagg = 9.37in®
63500- 166 f

SUeas gy i ———— Strent, g = 7312 psi
Archpngla

Mmximum tension sireas from DAR page 3-3, Table 3.2.1-1 is 21800 pai for AISC allowablas for teet loed
Strevspag = 20600 pi

Stesapag _

| = 195 Margin of safety > ¢ 0K, Nota: conservative, groove wald was not included
Strosapey
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FLUOR GOVERNMENT GROUP DESIGN ANALYSIS Gl o TaCR
PegaNe_ 5 of 13
Cliant Fiuge Hantord ing WOk Ng. 11217450 BLOO
piesz Lifting Anchor Bolts Design for Disposable Solid Waste Cask Dss 58 B W.J. Magnsde
Projact  FFTF Projec Checkeq Sept2006 gy JW.Rich

Datarmine Capacity of Weidmend at Proof Load of 68,500 he Based on Faflurs Modes par Ref. 8

o et

= |
!

S |
Lsa ASTM A572, Grada 60 Feasrz:= J0-ksi Fy aam = 65-ksl

Proof Load Web Thickness
PY, re $8500-[bF wigy im [.7Sin
Diz Hole
dag:= LAdin
Reference 2 identifies 5§ potentiot failure modes. Each wil be Inveatigetod as folows:
Fallure Mode 1:
Thia failure moda involves tension failure on both sides of the hole, Tharafors, the ultimate tansile load is
given by:

Distance a i3 the distance from the edge of the hafe to the lug. Dotermina the vakie of a

t-in  dar
s S or 8, = 4.1%in
L] 2 2 {

Raf. 4 pogs 151 also racommends some other values for "3

a = or excead Ihe larger of 1/2 hola dla or twice tha plata thickness
| P —Iz-<dm ag =081 in
ay e Z‘W'IAT = 15in

Or "a" should not exceed 4 limes plate

!hicknm

iy = dwlyy ay=7in

Uiza the actual distence from sdga hols fo edge lug  a,; = 1, Ap7 = 41900
Pyayi= 2eoaywiggFyasm or By az = 952.08kip

Since failure is basad upon the uitimate strangth of the material, il is comman to usa a factor of
sajely ol % based on uktimate strangth (Ref. 2, page 151). ’
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PagaNo _ 5 of 13
Chen| Fiugr Hanford inc WOioh N, & Q1.1217450  BEOD
Bublery_Lifting Anchar Bolts Degign for Digpoaabla il cte Cagk " Sapt J005 B i\ lagruda
Pujasi___FFTF Projext Checheq Sept 2006 gy JW. Rich
Pyaz . ~ )
Pail1a7 = or  Payja7=19042kip > PL = 68.5kip OK
Fallurs Made 1:

This failure made involves bearing failure at the pinfifting lug intarface. Often the pin diameter is much
lesa than the hela diametar. It s consarvaiivaly aasumed a pin diametar 1/4" legs than the hole
dismater. Use a bearing stress aliowabls of 3.8 F, {as mcommended by Rsf. &) the meximum allowed

pin load ia given by
Gpin a7 1= daz — 02%in or dpinar = 1380
Paizar = 0.9 FY.M?Z'MAT‘INHI.R? ar Prizar™ ]D&s'fkip > PLm=Gls kip
oK

Failure Mode 3:

This Failire mode Involves shasr FailLre a8 tha pin Iries to push sut a binck of ataal thraugh the edge of
the lug plate. The shear arsa is twice the cross-sactional area bayond the hole for the pin. Thersfore,
the aliowabia load based on sllowable shear of 0.4 F, {as recommendad by Ref. § and 6) the maximum

allowed pin Joad ia given by
. da
Prgt3.a7 = 204 Py gom)-{ 2378:in ~ o [var O Patsaz = 109.2kip> PL = 68.5kip
oK
Failure Mode 4:

This faikire mode irvolvas tansiis fadurs along the edge of the lug e the pin bends [he stee! between the
pin and tha edge of the lug piete toward the sdge (Ses Figure 108 of Ref. 8). Assuming a biock of shes]
0.8 d in length and a in depth {as recommanded by Raf. 8), with an alfowabls bending alress of 1/3 F,.

tha allowable load is given by:

2
By asma Oar) wiay

Ppi = L&Tr— 2,375 — —— or
fail 4.4 3 ( 2 das

Prnaay = 72.72kip> PL = 68.5kip OK

Fallure Mode 3:

This faikuire mode involves the out-of-plene buckling feilurs of tha lug. Par Ref. 8, this falure is prevenizd
by snsuring & minimum lug thicknass of 0.5 inchas and D.25 timas the hols diametar.

Lug thickness is 1.75 inches which is greater than 8.5 inches and alsc greater than 0..25 limes 1he hole
dismater.
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FLUOR GOVERNMENT GROUP Golo, No_121748.0.02
DESIGN ANALYSIS oo 0
PageNo __ 7 of 13

Cient  Fluor Hanford [nc WOoroh No,_ BS400801 1217450 BLOQ
Subject Lifting esign for Disposabl lig Bie ask  De Magrudar

i 2Ot SULE By a =t
Gheckey  Sopt2006 By J.W. Righ

Muxdmum Proof Load Taat is 83,500 ls whan proef loading weldment. The waldment hes a 1.83" diameter
hola for atteching the (ifing fodure. This cannot be changed. Rigging for load testing will require a
minimum SWI. of 36 tons (70,000 [bs).

From Crosby catolog 35 ton shackles require & 2.25" diameter hole. This will require a devics to transfer
the load.,

1. Daterming if a bolt and ptate system wili transfar the cad,
P:= 68.5-kip Meximum foad during load lest
d:= 163 Diarmeter of Hole
Try 1.50" diameter A325 Bolt

From Ref 5, page 4-4, Tabla 1-C. For A325 bolt 1 187 to 1 172 diameter
Fy a124 == 8L kai

From Ref. 5, page 4-5, Table 1-D, aliowabile shear is 30.0 kei fior Double Shasr

Sinca this & "Salow the Hook Lifting Davics” use maximum of 1/3 yield

| :
Fyass = 5-Prams Fy asas = 27 ks

Dexign lifting device a0 ball will be in double shear and thwesds are excluded from shear paih

Try 1.5" diamatar A325 boita
Fugliow == %—{I.S{n)z- 2(Fyaszs}  Fvgtow = 95.4kip » P = §8.5kip OK

Use 1 172" diamater ASTM A325 bolte with threads axciuded from shear plane
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2. Detenmine Side Plate Size
Usa ASTM A35 material, sllowable strasa is 173 yield

Fym 1= 36-ksi Fu_m = Shksl

Try 4" whis by 1.75" thick side platea and chack tanaile airsas on gross area

Wgp = 4-in tgp:a 1.75in
FL
r‘_sp = z fisp =4.19k8 =< l'FYMG = 1205 QK
wgp-tse 3
vai Fi Par R
Use ASTM A35 Staal

Prool {.ond PL = 3.5 kip

Dis Hole dgpi= 156.in  DOJt sizs glus 1/16° Dis Pin (Bok)

=™ 1.5

Referanca 2 identifiea § potentiel falivre modes. Each will ba invaatigated as follows:

Fallure Niocts 1:
Thia failuire mode nvelvas tension fafiure gn both aides of the hale. Tharefore, the Ultimats tansity load iy
given by:
Qiatance a8 tha distance from the adge of the hole ic the lug. Datormine the valus of a
wop  dgp .
Ay = *“2'— = —2— or a5, = L.22in

Raf 6, page 151 aiso recomriends soma other values for "a*

a = or excead the largar of 1/2 haole dla or wica the plats thicknenss
gy = -2]--dsp By =0 7in
a3 = Ztgp a3, = 1.5in

Or “a" ahould not excasd 4 times plate
thickness
2= Setgp 1y =Tin

Use the acual diglances fiom edge hole to adge Jug  agpi= 4y, agp = 1.22in
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Ciient___Flyor Hanfiorg Ing 1217450 BLOO
iect Lifti i isposable : g opt 2006 By ), Magruds

Eigpi= ZagptepFyasn ot Pygp = 177.55kip

Since failure is basad upon tha ultimate atrength of tha material, it bs common ko use a factor of
safely of § basad on ultimake strength {Ref. 2, page 161},

Pyar ) PL
Paa1spi= "T o Paug=ssSlkip > ST =342k OK
Failure Mods T:

Thig failies mode Imvolves bearing failure at tha pinfifing lug intarface. Often tha pin diameler is much
Imns than the hole diamater, It s canservatively sssumed a pin diamater 1747 joax than the hole
diamater. Use @ bearing siress ailowable of 0.9 F, (as recommandaed by Ref. 8) the maximum allowed

pin bnad is given by:
dpnse = dyin ~ 0.2%in o dyingp = 1.25in

3 PL .
Priage = 0.9-Fy a34°t5p dginsp or Pggzsp = "0.87kip > ? = 34.25kip QK

Faliure Mode 3;

Thin lalivre mode involvas shear Rallure ag the pin tries to push oul & block of stesl through the adge of
tha iug plate. Tha shaar area Is lwice the cross-sectional drea Bayond the hole for tha pin. Therafore,
the allowshie lcad basad an alowable shear of 0.4 F, {as recommended by Red. § and &) the madmum

@liowed pin load | given by:

dsp

. BL .
Pauizse = 2{0.4Fy ”5)-(2.0&1 - T)-ts,, or Paizsp = 61.49kip > = 34.25kip OK

Falurs Mode 4:

Thig failure mode Invoives tensie failure along the edge of the lug as the pin banda the stas! between the
pin and the edpe of the Jug plate loward 1he edge (See Figure 108 of Ret. 6). Assuming a block of atesi
0.2 4 in tength and 9 [n depth (as recommendead by Rel. §), with an alowable bending atreas of 1/3 Fy

the allowable load s given by:

PriLssp = 1.67- 2 0kin ~ o

2
F a1 '
A0 ( "’] d“’ or Frts gr = J43Kkip > % = 3425kip OK
pin g
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Cisnt __Fhigr Hanford ing 1.1217450  BLCQ
1].-uk Lft! 0 Al | s LAY b X j Gt L) oli G hod Gl ]

W.J. Magruder

Faliure Mods 8:

This tailure mode involves the sut-of-plane buckling falhwe of the luy. Par Ref. 8, this failure is provented
by ensuring a minimum lug thicknass of 0.5 inches and 0.25 lirres the hole dlareter.

Lug thizkness ia 1.76 inches which Is graater then 0.5 Inches and also graater than 0..25 imes the hois
diamater. .
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DESIGN ANALYSIS Revision

__Q
PageMo_ 11__ ol 13
Clisnt Flugr Hanford inc Wik b £85400801.1217450 BLOQ
o r 2 1.._ o g =y S | J

3, Determine Lifting piete size. Lza a 35 Ton Shackle which has a 2,267 diameter pin
Uaz ASTM A35 matsrial, allowabie strasa ia 1/3 yisid

Fy a3 = 36k Fiy axs = S8lai

Try B" wide by 1.75" thick Lifting Plate and chack lanslia stresa on gross ared

wp = Bin tp:= 175 in
fipi= b fiip=440ksi < l'Fy_Agg = [20ksl OK
vplip :
Svalustion Beved on Failiire Modes Per Refsrance §
Use ASTM A3B Steat

ProofLosd  BL = 68.5Kip

Oia Hole dyp = 20700 Din Pin
dm” = 2.25in

Refarerice 2 idantifles 5 potential failure modas. Each wil be investigated ay follows:
Failure Mods 1:
This failure maode invoives isnsion faiiure on both sides of the hais. Therefore, the utimats tenslie load is
givan by
Distance a is the distance from the edge of the hole o tha lug. Determina the vaive of a

W, dip . .

= _21-.'_ o or ayp =241 in

Ral. B, page 151 also recommends some other valses for “a"

a = or exceed the larger of 1/2 ho'e dim or twics the plats thickness
iy = 'é"du' ay, = L1%in
A= 2-Lp agp, = 1,800

Or "8" shoukd not excaed 4 Lmes plate
thicknesa
p i btp 4 =7in
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Lisa the actunl distance fram edge hole to edge Iug &5 == ay, gy p = 281 n

Pipi= 2aprtaFyam or Pyrp = 640.41 kip

Since failure & based upon the ultimale strangih of the material, it is common to use & facior of
salety of 5 hasad on yltimate strength (Rai. 2, pags 151).

) P
P 1pi= —":'P or PpriliLe = |2808kip > PL = 68.5kip OK
Fallurs Mods 2:

This failure mode involves basring failure ot the pinflifting lug inierface. Cften the pin diameter is much
lass than the hoie diameler. It is consarvalively sssumed a pin diemeter 1/4" loss than the hole
diameler. Usa a bsaring stress allowabie of 0.9 F, (a8 recommendad by Ref. ) the maximum allgwed

pin lond is given by:
Spipd = Gpin.1p ~ 0.25-in or dyi 13 = 2in

Payz gy i= 09Fyasetipdpntr o Pyiiars = 113 4kip > PL=63.5kip OK
Failure Mode 3:

Thia faliura mada involves shear fallure es the pin trias to push oui a biock of mael thraugh the edge of
the kig plats. The shear area la twica the croas-sactional anga bayond the haie for ihe pin. Therefora,
the slicwabile icad based on allowable shear of 0.4 F, (as recommended by Raf. 5 end 5) the maximum

allowed pin oad is given by:

d
Frasle = 2-(0.4*17\;.&35){3.0%! - H:ZEP-th ar Prisiy ™ 91.43kip> PL = 685 kip OK
Fallure Mode 4:

This fallure mada involvea tensile fallum along the edge of the kig as the pin bands the steel batwean the
pin and the sdgs of tha lug plate toward the adge (See Figure 108 of Ref. 8). Assuming & biock of steel
0.8d in langth and e in derth (as recommended by Ref. 8), with an allowable banding aress of 13 F,,

the alizwable ioad is given by

)
F dip} 4
api= 1T 21 3 040 - — A o Paisrp = 77.02Kip > PL = 50.5kip OK
PI’IL Le 3 4 Iip.
.
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Fatlire Mods B:

This failure rmode invoives the out-of-plane buckiing fadum of the lug. Par Rad, &, this failure ia prevented
by snsuring & minimum lag thicknass of 0.5 inches and 0.26 times the hole diameater.

Lug thicknaws is 1.74 inchas which is graater than 0.5 inches and also greatar than 0..25 fimes the hale
dlameter.
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Chastain, Steva A

From: Mccal, Dennis L

Sent: Manday, May 21, 2007 10:36 AM

To: Levinskas, David, Rich, James W (Jim); Chastain, Steve A; Hiller, Stephen W (Stave};

Swanson, Dougins
Subject: RE: HNF-FMP-06-30632-R0B
Importance: High

Mr. Rich,..

| hava reviewad the subject FMP ( HNF-FMP-06-30682-R0B} and associated procedural page
chenges, calcuiations and sketches on behalf of TSG. | have no agditional comments and by
this s-mail give you TSO (Transportation Safety) approval on this FMP.

Denmis Molall, TRANHSTR-M

Fiuor Transporation Safety Cperalions
Transportalan Enginesring

(50%) 3746-1451, dennis_|_mccall@t.gov

Prom: Levinskas, David

Sent! Thursday, May 17, 2007 12:04 PM
Ta: Mccall, Dennis L

Subject: FW: HNF-FMP-06-30682-R0B

Dave Levinakasg
Transportation Sefety Operations
FI{ Wesde Services

3723885

From: Swenson, Douglas
Sent: Tuscday, May 15, 2007 3:07 PM
To: L evinsias, David

Subjact: FW: HNF-FMP-D6-30682-R0B

From: Rich, James W {Jim}
Sent: Tuesday, May 15, 2007 9:57 AM
To: Swenson, Douglas; Chastain, Steve A} Hiller, Stephen W [Steves); Zaman, Shakir U

32172007
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INF-FMF- 3487 - KCE j::?’ /7 ot LT Page 20f 2

Subject: HNF-FMP-06-30682-R0B

The attached flie iz a revision o HNF-FMP-06-10682-R0 io allow & reduction in the stafic load requirad to testthe
new Atternate Lift Anchors. This change is consistent with the DSWC DAR. We plan to perform these koad testa
within the naxt saveral waaks, sa your review and response |s appreciated. In addition, calculation 121745-C02
I3 being ra-issusd. The ardginal calcuiation included in HNF-FMP-06-20882-R0 contalned 3 armant pages which
were not part of tha calculation. The calculation is unchangad,

Thanks - Jim Rich

5/2172007
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DISPOSABLE SOLID WASTE CASK LINER

CORROSION EVALUATION

W.F, Brehm, Ph. I3, P. E.
Amber Engineering
May 2007
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INTRODUCTION

This report evaluates potential corrosion damage to inner steel liners of five disposable solid
waste casks (DSWC) resulting from ingress of water into the cask. This evaluation of the
DSWCs was performed per the Hanford Site Fast Flux Test Facility (FFTF) per Fluor Hanford,
Inc. Contract #29267, “Evaluate Potential for Degradation of Disposable Solid Waste Cask Weld
Joint Due to Corrosion.” Specifically, the contract specifies that the analysis:

casks:

1.1

. Evaluate the use of five cxisting DSWCs with respect to integrity of their steel cavity

liners.

. Evaluate whether or not there is a practical corrosion concern resulting from water in the

steel cavity liner lower weld joint and surrounding parent metal.

PROBLEM STATEMENT

Five DSWCs, casks 4, 6, 7, 8, and 10, were fabricated and shipped to the Hanford Site in the
1980s. Water, in varying amounts, entered all five casks and remained there for varying periods
of time before being drained. There are three concerns regarding corrosion damage to the five

1.2

Is there corrosion of the weld such that the weld is weakened (o a degree that the cask
would no longer be able to withstand the design basis accident of being dropped while in
transit or being placed in storage?

Will corrosion products deposit in the crevice and create stress in the weld region
sufficient to cause cracking or other degradation?

Is there enhanced corrosion in the crevice adjacent to the weld to weaken the structure?

SUMMARY

The evaluation of the five DSWCs included the following:

Examination of photographs and video files of the interiors of the casks, including
pictures taken both before and after cleaning the rust from the cask steel liners.

Review of data from chemical analysis of water and solids from two of the casks.
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¢ Review of pertinent literature and data, and subsequent evaluation of the potential for
general corrosion, stress-assisted corrosion, crevice corrosion, and galvanic corrosion of
the cask liner and weldment. This included a meeting with FFTF Fuel Handling
Engineering Personnel.

e Draw conclusions from the information available.

This evaluation found that although the stecl lincrs of casks 6, 7, 8, and 10 contained watcr for
up to 29 months they sustained onty light rusting during storage and are satisfactory for use.
This is based on the fact that there is very little potential for crevice corrosion, stress-assisted
corrosion, stress-corrosion cracking, or galvanic corrosion and that the bounding ratc of
corrosion is 19.5 mils/yr at 104°F based on available information.

Cask 4 probably had water in it for over 20 vears. There may have been sufficient corrosion to
thin the region near the bottam weldment to such a degree that cask integrity is no longer
guaranteed, but it is by no means certain that such an amount of corrosion has actually occurred.

If use of cask 4 is desired, an ultrasonic examination of the thickness of the steel liner should be
performed to verify that the corrosion loss is not large enough to compromise cask integrity.
Visual inspection performed remotely using a borescope that provided pictures and video of the
cask liners plus the evaluation showed that no preferential corrosion in the region of the bottom
weldment exists.

2.0 CASK DESCRIPTION

A DSWC is a shielded cask capable of transporting, storing, and disposing of six non-fuel core
components or approximately 27 ft* of radioactive solid waste (Thielges 2006).” The cask
consists of an outer cylindrical concrete shell approximately 84 in. in diameter and 172 in. high.
The inner liner, which contains the payload, is a steel pipe approximately 24 in. in outer diameter
and 147 in, high. A 12-in.-thick stecl plate (actually three 4-in. plates welded together) is at the
bottom of the cask. This plate provides shielding and is integral with the containment boundary;
it is welded to the bottom end of the 24-in, schedule 60 pipe. A shield plug, a set of three 4-in.
plates welded together to form a cylindrical plug approximately 26 in. in diameter and 12 in.
thick, fits at the top end of the inner liner. There is a neoprene seal between the inner liner top

* The English systern of units will be used for discussion of cask dimensions and corrosion rates in this report
because essentially all of the dimensions, weights, and measurements associated with the DSWC are in English
units.
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flange and the shield plug. A closure plate, approximately 29.75 in. diameter and 1 in. thick, is
located above the shield plug. The plate will be welded to the top structure of the inner liner
assembly after the cask is filled,

ADSWC is assembled by making the inner liner, attaching studs to its outer diameter to affect
bonding to the concrete shell, then placing concrete around the outside of the inner liner to attain
the final dimensions.

The inner liner cylinder is constructed of standard low-carbon structural steel in compliance with
the American Petroleum Institute (APT) specification API 5 LBS for pipe. The end plates are
made from material that complies with the appropriate American Society for Testing and
Materials (ASTM) specificatlion ASTM A36 for plate. The steel for both cylinder and end plates
typically contains 0.20% carbon and up to about 1.2% manganese with small, controlled amounts
of aluminum, copper, silicon, and molybdenum. Undesirable impurities {e.g., phosphorus and
sulfur) are typically in the 0.02 to 0.03% range. Material test reports containing chemical and
physical properties for the steel were within the specifications of APT 5 L.BS and ASTM A36.

Further detatls of the cask construction are available on Drawings H-4-65155 and H-4-65157.

The weldments on the inner cask liners are made by standard flux-cored arc welding (FCAW)
technique using BE71-T-1 electrodes. No post-weld heat treatment was specified. The weld
documentation indicates that the welds all passed visual inspection.

The only weld of interest in this evaluation is weld W-3 on Sheet 2 of Drawing H-4-65155.

Weld W-3 is where the containment lower closure plate is welded to the liner pipe. The liner
pipc is approximately 1-in. thick. The callout for the weld is for a 5/8-in. fillet weld on the
outside of the liner cylinder. This weld design has a potential to result in a crevice on the inside
of the liner, at the bottom (see Figure 1). However, detailed video and photographic examination
of the lower inside liner area showed no discernable crevices where the lower plate and liner
cylinder meet.

L /J ~Crevics
e

Figure 1. Schematic of Crevice (Exaggerated) and Weldment.
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2.1 CERTIFICATIONS AND SPECIFICATIONS

Material test reports and welding rccords show that the material was within specification, and
that the welding techniques were appropriate for the welds to be performed. Visual inspections
of the weldments specified (Benegas 1989) were completed and the weldments were found to be
satisfactory.

2.2  HISTORY

Shipping and storage records show that the cask liners were exposed to water for varying
amounts of time. Section 3.5 of Specification for Disposable Solid Waste Cask System No. 41,
Equipment No. M-058 (Benegas 1989) states that:

The Supplier shall provide a means of protecting the internal area of the cask for outside
storage for a period of ten years. The method of protection shall be part of the shipping
plan.

Tt appears that this protection was either not supplied properly or that the protection scheme was
compromised after the casks arrived at the Hanford Site. The oldest DSWC, cask 4, was
fabricated and delivered in 1983 and may have contained water for most of its life; it was
otiginally protected by a plastic wrap that had degraded long ago.

According to receiving records and an associated nonconformance report, newer casks 6, 7, 8§,
and 10, each contained a small amount of water when received from the manufacturer in
October 1989. This water was drained and the casks were temporarily covered and placed in
outside storage. Permanent covers [or casks 6, 7, 8, and 10 were subsequently fabricated. In
September 1990, the four casks were sealed and desiceant-filled canisters were placed inside
each cask.

For this evaluation, it was conservatively estimated that the water remained in the newer casks
until they were permanently covered in Scptember 1990 because there is no conclusive
documentation to confirm that the temporary covers remained in place and remained leak-tight
between October 1989 and September 1990,

All five DSWCs (casks 4, 6, 7, 8, and 10) were moved to an inside storage location in

October 1997 and remained indoors until October 2004 when they were again placed outside.
While inside, casks 7 and 8 were opened and the desiccant canister was removed from cask 7.
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In an April 2006 inspection, casks 4, 7, and 8 contained water. The total duration that each cask
may have contained water is estimated as follows:

¢ Cask 4 —up to 23 years

e (Cask 6and 10 —up to 11 months

» (Casks 7 and 8 — up to 29 months.

These are believed to be conservative, maximum time estimates. Table 1 shows the amounts of
water in casks 4, 7, and 8 at the April 2006 inspection.

Table 1. April 2006 Cask Water Measurements,

Cask Volume Depth (in.)
4 ~ 20 gal. 12
7 ~5 gal. 3
8 11 qt. 1.7

3.0 EVALUATION

The evaluated corrosion situation was that of low-carbon steel in water containing oxygen (from
the air). Possible complicating corrosion factors were:

Presence of mud and debris inside the casks and the water
s Presence of a potential crevice at the bottom of the cask
e Possible presence of harmful species such as chloride and nitrate in the water

3.1 LOW-CARBON STEEL CORROSION

Corrosion of steel in aqueous environments has been thoroughly studied and reported. Because
the stecls contain only minor amounts of elements other than iron, the corrosion equation for
reaction of the steel in water containing dissolved oxygen or in moist air can be written as
follows (Van Vlack 1959).

4 Fe+3 Oz + 6 H,O =>4 Fe(OH);

Fe(OH),, ferric hydroxide, is the familiar orange-brown rust. Tt is a flaky, only weakly adherent
compound, and does not afford protection to the unreacted steel beneath it. Very little water is
required to produce rusting. Rusting proceeds to a greater extent in water than in moist air.
However, steet will not rust in absolutely dry air, nor will it rust in pure water containing no
dissolved oxygen (both extremely rare conditions).
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The above equation does not tell a complete story. It is possible to separate the corrosion process
into its component parts (Van Vlack 1959; Masterson and Slowinski 1977). Corrosion is an
electrochemical process with separate anode and cathode half-reactions occurring in water
containing dissolved oxygen gas as follows:

Anodic half-reaction (oxidation):
Fe=>Fe " +2¢~
Iron enters solution, producing ferrous ion plus two electrons. Cathodic half-reaction (reduction)
VWO, +HO+2¢ =20H

Dissolved oxygen reacts with water and the two electrons donated by the iron to produce two
hydroxide ions. Combining these two reactions:

Fe + % 03 + H;0 => 2 Fe(OH),

The Fe(OH); is ferrous hydroxide, insoluble in water. However, the ferrous hydroxide is further
oxidized and reacts with water according to

2 Fe(OH), + “ O, + H;O => 2 Fe(OH)s, ferric hydroxide, or rust.
If the corroding system later dries out, the ferric hydroxide can break down to produce fetric
oxide according to

2 FB(OH)J =>Fex(05 + 3 H,0
This drying reaction would not occur except in extremely dry conditions.

Because the corrosion reaction takes place in solution, with electron movement creating a
“corrosion current,” any dissolved ionic species that increase the conductivity of the water will
accelerate the corrosion. This fact explains why corroston is more rapid in seawater, containing
dissolved ions, than in fresh water, and why metal objects corrode more quickly in air near the
ocean. In addition, dissolved ionic species (¢.g., chloride and nitrate) can contribute to locally
acidic conditions and accelerated corrosion rates.

The corrosion of low-carbon steel in water is usually essentially uniform corrosion, with
tendencies toward pitting, particularly if the water contains dissolved salis. A corrosion rate of
2 mils/yr at 72°F and 4 mils/yr at 104°F is reported in ASM Metals Handbook, “Corrosion
Characteristics of Carbon and Alloy Steels (ASM 1998). ASM (1998} states that these corrosion
rates were for aerated water in range of 5 to 9 pH (mildly basic to mildly acidic) and
“normalized” to oxygen contents of 1 mL oxygen per 1 L of water.
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According to ASM (1998): “To estimate corrosion rates at other concentrations, multiply values
derived from this graph by the oxygen concentration in mi/liter.” However, the saturation
concentration of oxygen from dissolved air in water is 6.51 mL oxygen per | L of water at 68°F
and 4,88 mL/L at 104°F (Perry and Green 1997). Attachment F-A provides calculation details.
(Note that gas solubility in water decreases with increasing temperature at these temperatures. )
Performing the calculations per ASM (1998}, the corrosion rate of the steel is approximately

13 mils/yr at 68°F and 19.5 mils/yr at 104°F.

An original paper referenced 1n ASM (1998) reports corrosion rates of pickled (probably
referring to an acid treatment to remove mill scale) carbon steel in freshwater “tropical waters”
in Gatun Lake in the Panama Canal Zone {Southwell and Alexander 1970). The water
temperature was 82°F. The reported corrosion rate was 7.7 mils/yr after 1 year, decreasing to an
average (total corrosion divided by total time) of 1.7 mils/yr after 16 years. These rates are
significantly lower than the oncs quoted in the preceding paragraph, assuming that the Gatun
Lake waters were saturatcd with oxygen, Corrosion rates for machined carbon steel and steel
with adherent mill scale were similar.

Addition of chlorides or nitrates to the water inercases the risk of both pitting and, for nitrates,
stress-corroston cracking. Even without the presence of chloride ions, the presence of a rough
surface or impurities or foreign objects on the surface can increase the risk of pitting in carbon
steel. The low-carbon steels arc not susceptible to “sensitization,” precipitation of carbide
phases at grain boundaries that renders the austenitic stainless steels susceptible to intergranular
attack; nor is the low-carbon steel susceptible to chloride-induced stress corrosion cracking.
However, under certain conditions and at elevated temperatures (well over 100°F), carbon steels
are susceptible to strcss-corrosion cracking in nitrate solutions. In an ideal situation, carbon
steels would not be subjcct to crevice corrosion becausc of the lack of a passive layer on the
corroding surface, but the fact thut corrosion rates in water show a tendency to decrease with
time and the fact that pitting has been reported under certain conditions (ASM 1998) makes the
possibility of crevice corrosion real, but not very likely, as addressed in Sections 3.1.1 and 3.1.2.

The Southwell and Alexander data set reports pit depth of 72 mils after 16 years as the “average
of 20 deepest pits,” for pickled carbon steel, with machined steel and steel with mill scale
showing similar pit depths. However, pitting was not observed in any of the visual examinations
of these casks.

As shown in Figures 2 and 3, the corrosion action produced a rough surface with uneven
amounts of rusting, because of the nonprotective nature of the rust formed. The rust appeared to
be heavier in areas where liquid water was present.

Figure 2 shows the inside of cask 4 before the corrosion products were cleaned out, and Figure 3
shows the inside of cask 4 after cleaning. Note the rough surface and also the lack of any
preferential or accelerated corrosion around the region where the liner joins the bottom plate.
Also note that the joint of liner and bottom plate is extremely tight; any crevice is extremely
narrow.
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Figure 2. Interior of Cask 4 before Cleaning.
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Figure 3. Interior of Cask 4 after Cleaning.
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Figure 4 shows the inside of cask 7 after cleaning. Note the difference in appearance between
cask 4 and cask 7 surfaces, and the faintness of the crevice in the image.

Figure 4. Interior of Cask 7 after Cleaning.
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Figure 5 shows the inside of cask 6, which did not contain any water when opened. The light
1 grity of the cask.

Figure 5. Interior of Cask 6 as Opened.
Cask 10 did not contain any water when opened. There was some rust on the mill scale of the

weld surface (assumed to be the seam weld of the liner), and the cask interior contained some
rust dust.
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Figure 6 shows cask 10 after cleaning. Note the very faint line where the crevice would be, and
also the similarity to the inside of cask 7 (Figure 4).

Figure 6. Interior of Cask 10 after Cleaning.

Visual examinations of the vertical seam weldments in casks 4 and 7 were made from the
photographs of the interior of the casks taken before the casks were cleaned. There was no
accelerated corrosion observed at the welds; adding to the body of information that supports the
conclusion that there was no accelerated corrosion at the bottom weldment.

3.1.1 Crevice Corrosion

The text in this section draws heavily from “Crevice Corrosion™ (Kelly 2003). Crevice corrosion
can occur when a wetted metallic surface is in close proximity to another surface. In this case,
the two surfaces are the bottom of the liner cylinder and the bottom closure plate at weld W-3.
Concentrations of dissolved ions in the liquid electrolyte (water in this case), if different inside
and outside the crevice, can lead to electrochemical potential differences and accelerated
corrosion (or retarded corrosion) inside the crevice.

Metals and alloys that depend on a passive layer on the surface to provide corrosion protection
(e.g., austenitic stainless steels and aluminum alloys) are particularly susceptible to crevice
corrosion. For example, crevices in stainless steel components exposed to chloride solutions are
particularly troublesome in this regard.
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Thus, for crevice corrosion to be significant, most of the exposcd surface outside the crevice
must be “passivated,” or rendered more inert to the corroding medium than the material inside
the crevice. The crevice under these conditions is anodic to the region outside the crevice and
thus more likcly to show preferential or accelerated corrosion. Carbon steel does not readily
passivate in water, so the tendency of the crevice around W-3 to be anadic to the regions outside
the crevice and to show preferential or accelerated corrosion is greatly reduced. This fact is
especially true if anions such as chloride and nitrates, which can accumulate in the crevices, are
absent.

In the case of the five DSWCs, there was little or no corrosion products deposited in the anodic
region because the rust would be deposited in the cathodic areas. This, together with the fact that
the ferric hydroxide rust is a rclatively weak material incapable of producing any stress in the
steel even if it were present, shows that concern about accelerated corrosion of the steel walls of
the crevice, or cracking of the weld because of stress produced by deposited corrosion products,
is not warranted.

3.1.2 Factors Affecting Weldment Corrosion

The text in this section draws heavily from “Corrosion of Carbon Steel Weldments”™

(Bond 2003). The weldment itsclf and the area adjacent to it (the heat-affected zone [HAZ]) are
metallurgically different from the unheated base metal, The weldment itself, and any base metal
melted during the welding process, is essentially a cast structure with a different microstructure
from the unaffected base metal.

Increased corrosion has been reported in weldments where the steel had hardened (transformed
to martensite) upon cooling, However, this steel with its low alloy content and low-carbon
content does not show tendency to harden after welding. Except in high-conductivity waters
(caused by presence of chlorides or other anionic species), HAZ corrosion is relatively rare.
Also, the lower sulfur content of modern steels and filler metals has reduced the tendency for
weldment/HAZ attack. '

Galvanic corrosion of weldments has been reported under conditions when the composition of
the basc metal and weldment are different. The example quoted is where the base metal steel
had increased copper, nickel, and chromium contents relative to the weld metal. Under these
conditions, the base metal was noble (cathodic) to the weldment, resulting in accelerated
weldment corrosion. The situation is aggravated by the fact that the weldment (anode) is much
smaller in area than the cathode (base metal), conditions which result in accclerated corrosion of
the weldment. In the DSWC situation, however, the reverse is true. The weld filler metal
contains more nickel and chromium (and manganese) than the base metal, so it would be
expected to be cathodic to the base metal and HAZ. The DSWC materials of construction,
history and environment mitigate any tendency for preferential weld metal attack, particularly if
harmful anionic species (e.g., chloride) are not found in the water.

181



Page 192 of 235 of Da05240516

32 CASKS 4 AND 8 MATERIALS ANALYSIS

FFTF-31477
Revision 0
Appendix F

Material from casks 4 and § was submitted to the Fluor Hanford, Inc. Waste Sampling and
Characterization Facility ¢hemical laboratory. A discrete liquid phase was not available from
cask 4, so analysis was done on a small amount of water extracted from the sample, plus the
solids, Discrete liquid samples were obtained from cask 8. Data from the analysis are shown in

Table 2.
Table 2. Values of liquids obtained from Casks 4 and 8
Property Cask 4 Cask 8
H 7.8 7.14
Conductivity, uS 802 2170
{microsiemens or
micromhos/cm})
Chloride, ppm 17.9 8.13
Nitrate, ppm <1 <0.4
Sulfate 90 1330

Samples extracted from the solids of casks 4 and 8 by inductively coupled plasma (ICP) analysis
were analyzed., The values from thosc samples are shown in Table 3.

Table 3. Values Found in Solids Extracted from Casks 4 and 8.

Element Cask 4 {ppm) Cask & (ppm)
Aluminum 8369 7.480
Bismuth 55 <2
Calcium 6,430 38,300
Chromium 61 152
Copper 85 158
[ron 404,000 146,000
Magnesium 543 31,820
Manganese 2,070 1,380
Nickel 121 122
Phosphorus 394 278
Silicon 23 283
Sulfur <1 <]
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The watcr from both casks was near-neutral with regard to acidity or basicity, and contained
minimal amounts of chloride or nitrate. The electrical conductivity of both samples is somewhal
above that of normal tap water, because of the dissolved ionic species (calcium and sulfate)
present. The conductivity of normal tap water is 200 to 300 pS/cm. Information obtained form
the Internet (Lake Access 2006) states that conductivity of water from Lake Superior, a relalively
pristine lake, is 97 uS/cm, and that of water from Lake Mead in Arizona/Nevada, is 850 uS/cm.

3.3 CASKLINER AND BOTTOM WELDMENT APPLICATIONS

The potential for crevice corrasion or selective corrosion of the weldment is unlikely because
chemical analyses show lack of chloride or nitrate, the rust formed is largely nonprotective, and
the chemical composition of the starting materials make the potential for crevice corrosion or
selective corrosion of the weldment unlikely. For cask &, the presence of calcium and suifate in
the water is attributed to a desiccant-filled canister, which was placed inside the cask in 2004 and
found partially submerged in the water when opened in 2006,

The high calcium in cask 4 may have been the result of interaction with concrete that entered the
cask during fabrication. The increased conductivity of the water found in casks 4 and 8, together
with the potential for corrosion rates as high as 19.5 mils/yr at elevated temperature (limited to
the beginning of the corrosion process), make the potential for excessive corrosion damage to the
weldment real although much less extensive in cask 8 due to relatively short exposure time.

Taking cask 4 as an example, by using the corrosion rate of 13 mils/yr at 68°F and assuming the
corrosion occurred for 23 years, the result is a total corrasion loss of 299 mils or 0.299 in. The
corrosion loss after 23 years at 104°F calculates to 0.45 in. for this cask. The estimated
corrosion corresponding to 68°F is a more realistic average corrosion rate in the Hanford Site
climate with its hot summers and cold winters.

Before drawing the conclusion that cask 4 has sustained unacceptable corrosion loss, the
estimated corrosion rate of 13 mils/yr is based on the assumption that the water was constantly
maintained saturated with oxygen which needs to be verified. That rate would be true if the
watcr were agitated or aerated; however, the opposite was actually the case. The watcer was
stagnant and not exposed to air circulation. There is a well-known effcct in bodies of water
where various mechanisms (e.g., presence of algae, stagnation, lack of sunlight at depths) can
cause severe oxygen depletion and fish kill in natural watcrs (Western Pond 2006).

Attachment F-B shows that the amount of oxygen at saturation in the 12 in. of water in cask 4
could not sustain the 13 mils/yr corrosion rate for more than a few months, let alone 23 years.
However, even if there were no more air admitted to the cask (by leakage in from the top), there
is sufficient oxygen in the air above the water to sustain the corrosion rate, if it can be dissolved
into the water and diffuse to the crevice at botiom of the cask at a rate sufficient to maintain the
corrosion rate.
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The ratc of oxygen diffusion from the surface of the water in cask 4 to the bottom can be
estimated by assuming the water at the air interface is maintained at saturation and agsuming that
diffusion is the only mechanism of transport through the water. The analysis given in Chapter 1,
equation 1-21 of Diffusion in Solids (Shewmon 1963} is used, with a diffusion coefficient of
oxygen in water of 2.5 x 10° cm‘/sec. (Perry and Green 1997, page 2-232). This model predicts
that over 1 year would be required to achieve 50% saturation of the water at the bottom of the
cask, and over 100 years to achieve 95% saturation. This calculation ignores consumption of
oxygen by the corrosion reaction on the sides and bottom of the cask.

The calculation from the preceding paragraph significantly underestimates the amount of oxygen
absorption into the water because the cask was exposed to both day-to-night and summer-to-
winter temperature fluctuations. Temperature gradients and hence thermal convection cycles
would be produced in the 12 in. of water in the cask; these cycles would carry oxygen-laden
water to the lower part of the cask and oxygen-poor water to the regions near the air interface
where it could obtain more oxygen. While it is likely that corrosion of the crevice region
continued at some lower rate and would have decreased with time, the rate is certainly much less
than predicted using water saturated with oxygen. (It is noted that most of the data for the -
corrosion of carbon steel in water show a decrease in corrosion rate with time.)

Determinations of wall thickness in regions below the water depth (12 in.) at numerous locations
should be made to oblain definitive data on the amount of corrosion loss before cask 4 is used.
Inspection of the lower walls should provide sufficient data to make a judgment regarding the
integrity of the bottom weldment. Visual inspection of the vertical seam welds confirmed the
analysis that accelerated corrosion of the bottom wcldment relative to the cask walls was not
likely.

Regarding the potential accessihility of water, into the back of the ercvice where the corrosion of
the weld would occur, all evidence suggests very tight crevices with resulting limited access of
the corroding medium (water).

The maximum wall thickness loss of casks 6, 7, 8, and 10, based on corrosion at saturation
oxygen conditions and long term average temperature of about 68°F is 2.4 yr X 13 mils/yr or
31.2 mils (about 1/32 of 1 in.). This amount of corrosion loss at the hottom weldment should not
be detrimental,

184




Page 195 of 235 of DA05240516

FFTF-31477
Revision 0
Appendix F

4.0 CONCLUSIONS AND RECOMMENDATIONS
In conclusion, this evaluation finds the following responses to the contract statements:

o Has the structural integrity of the stee! cavity liner been compromised because of the
corrosion?

No. The anticipated corrosion will not degrade the structural integrity of the cavity liner,
because of its substantial starting thickness and comparatively limited corrosion rate.

o Is there a practical concern thal there is an issue due to water in the steel cavity liner
lower weld joint and surrounding parent metal?

No for casks 6, 7, 8, and 10, but possibly for cask 4.

Casks 6, 7, 8, and 10 should not have sustaincd damaging corrosion to the weldment during the
relatively short periods they contained water. While the maximum probable corrosion rate of
13 mils/yr is based on a temperature considered to be consistent with the average temperature at
the Hanford Site, it is recommended that 19.5 mils/yr be used as a bounding rate for corrosion
for analysis to determine the structural capacity of the weldment for these casks as it is based on
higher temperature than experienced by these casks and assumed the water is maintained
saturated with oxygen,

The corrosion of the weldment in cask 4 may be too great to assure the integrity of the welded
joint in the design basis accident when the maximum corrosion rate is considered. This
conclusion is by no means certain because (1) the maximum corrosion rate used to draw this
conclusion may not have been maintained for the approximately 23 years water was in the cask,
and (2) the crevice may have been so tight that significant amounts of water could not reach the
weld at the back of the crevice.

" The following actions are recommended for cask 4.

» Perform a series of ultrasonic thickness measurements of the cask wall ncar the bottom.
Because the data and analysis suggest the corrosion of the weldment is not greater than
that of the wall, the analysis could show that the corrosion loss was not as great as the
equations predict.

e Consider sealing the crevice from the inside by use of a fillet weld at the crevice.

Acknowledge that the cost of the repair may outweigh the benefit of being able to use
cask 4. .
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ATTACHMENT F-A
CALCULATION OF OXYGEN SOLUBILITY IN WATER
SATURATED WITH AIR

Solubility of 4 gas in water is defined according to

P=Hx
where

P = partial pressure of solute, oxygen in this case, in the gas phase, atmospheres

x =mole fraction in gas phasc, units of moles solute/mole of solution

H = Henry’s law constant
Therefore, x = P/H.
Since air is 21% oxygen, P = 0.21.
H for oxygen in water = 5.35 E4 (“five point three five times ten to the fourth power”) at 104°F,
units of H are (atmospheres of solute pressure in the gas phase per unit concentration of selute in
the liquid phase).
Therefore, x = 0.21/5.35 E4 = 3.92 E-6 moles solute/mol solution.
One mole of oxygen = 22,400 cc or mL, assuming the perfect gas law.

22400 x 3.92 E-6 = 8.79 E-2 mL oxvgen/mole of watcr.
One mole of water 18 18 grams; 1 Liter of water is 1000 grams, therefore

(8.79 E-2 mL/mole * 1000 grams/Liter)/18 grams/mole = 4.88 mL oxygen/Liter of water.

The corresponding value of x at 68°F is 6.51.
SOURCE

Perry, R. H., and D.W. Green, 1997, Perry’s Chemical FEngineer’s Handhook, 7™ Edition, p 2-4,
2-125_ and 2-127, McGraw Hill Publishing, New York, New York.
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ATTACHMENT F-B
OXYGEN SATURATION CALCULATIONS

Calculating water levels and amount of oxygen required to maintain
saturation In cask #4. Assume tamparatura of 63F, inside diameter of 22.13
Inches. Saturation concentration of oxygen i 6.51 mL oxygen per liter of
water. Ameunt of water found in cask #4 = 20 gallons, in ¢ask 7, 5 gal, in
cask 8, 11 quarts{2.75 gal.). Gallons per inch calculated at right = 884.7
cubic inches finch of height

cask gal ind height, in
- 4 20 4620 12,0125 diameter
7 5 1155 3.002813 2213

8 275 63525 1.651547

MNow calculate the amount of oxygen required to maintain saturation while
corrogion proceeds at 13 mils (0.013") per year, Basls, one Inch height ang
one year corrosion, Caloulate the volume in cuble centimeters. Density of
Fe(OH)3 = 3.4 v 3.8 (use 3.4} g/cc and formula weight 108.87 grams/mole
{Green 1997)

Diameter height corrasion Vol in3  Vol,em3 mass,g  moles
2213 1 0.013 0.502807 14.81068 50.35632 0.471192

It requires 3 moles of oxygen to make 4 moles of Fe(QH)3, from
the formula 4 Fe + § H20 + 3 02 = 4 Fg{OH)3,, 50

0.471192 * (0,75 = 0.3534 moles of oxygen required for 1 year
corresion on one inch of cask height. Now use the volume of ane
inch of water ta see how much oxygen is present in the water at
saturation.

volfin, in3 val, L Vol 02 {sat). mL
384 6394 6.203085 ¢1.03308

The amecunt of oxygen required {mL} is the number of moles
required for one year times 22,400 cc (mL¥Ymol

Malreq mbLmol  mL reqd

0.3534 22400 7916.16
This is far in excess of what is contained in the water. But can the
oxygen in the waler be replenished from the air column abeve it
even with the top of the cask closed. Is there enough axygen in
the air above the water to saturate it? Cafcutate For cask #4,
where the water heighl is 12.01 inches. Vol axygen Is the height of
the air in the cask, for cask #4 = (172-12.01) x the area of the
cylinder.

height diameter wvol,in3  vol,cm3  vol 02 vol O2 req yrs avail
158.99 22,13 6153845 1008421 211770.4 791616 26.75166

The number of years supply oxygen in tha cask is the volume of
oxygen present divided by the requirement for one year.
Hniswssion of how air could leak in, and deplation of oxygen In the
water dug to stagnation and peor mixing is discussed In the main
body of the report.
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APPENDIX G. WASTE SAMPLING AND CHARACTERIZATION FACILITY
ANALYSES
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WL# S# Batch
28527 2 28898
28527 9 28898
28527 12 28898
28527 3 28898
28527 10 28898
28527 &5 258948
28527 & 28838
28527 7 2BB3E
28527 4 28858
28527 8 28858
28527 11 28888
2B5BE8 4 28953
28588 @ 28959
285828 5 289%%
2B588 10 28B958%
28588 & 28959
28589 1 28860
28589 3 28360
2B58% 2 23860
28585 4 28980
2858% 5 28340
28592 § 28963
28592 10 28962
28592 B8 28963
28592 10 28962

QCH#

32744
32744
32744
32744
32744
312744
32744
32744
32744
32744
32744

3201
32801
32801
32801
32801

32802
32803
z2s03
32803
32803

32815
320815
izpls
32815

Tray Tvype

BLANK
BLANK
BLANK
LCS
LCS
Dyp

M8

MSD
SAMFLE
SAMPLE
SAMPLE

Les
S8AMPLE
SAMPLE
SAMPLE
DUP

LCs
DUP
SAMPLE
SAMPLE
SAMPLE

M5

MsD
SAMFPLE
SPK-RPL

Sample#

WO0e0000956
W0e0000956
WO&E0000858
WOE0000956
WOSQ000257
WO60000958

WOe0000356
WoE0000957
W060000958
WOBWOOR037

WO600005546
WOED000956
WOE0000357
Wogeno0Ro58e

W0&E00009589
Wo&0000959
W0€00009573
WOE0000959
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Test

Anicns
Anicns
Anions
Anione
Anions
Anicne
Anions
Aniona
Anionsa
Anions
Anions

pH Direct
pH Direct
pH Direct
pH Direct
pH Direct

FFTF-31477

Revision 0
Appendix G

Ion
Icn
Ion
Icn
Ion
Ion
Icon
Ion

- Ion

Ion
Ion

20060391

Chromatography
Chromatography
Chromategraphy
Chromatography
Chromatography
Chroma tography
Chromatography
Chromatography
Chromatography
Chromatography
Chromatography

Meaguremenh
Measurement
Measurement
Meaaurement
Meagurement

Conductivity
Conductivity
Conductivity
Conduct ivity
Conduckivity

ICP -
ICP -
ICP -
Icp -

All possible metals
All poseible metals
2ll poseible metals
All pogeible metals
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