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EXECUTIVE SUMMARY 

The construction history of the 241-AW tank farm has been reviewed to identify any concerns 
for the long-term integrity of the tanks.  This initial review was prompted by construction issues 
identified during the formal leak assessment for tank 241-AY-102 (AY-102), RPP-ASMT-
53793, Tank 241-AY-102 Leak Assessment Report.  In tank AY-102, bulges in the secondary 
liner, deterioration of insulating refractory (refractory) during post-weld stress relieving (post-
weld heat treatment), and primary tank floor plate welding rework during construction left 
residual stresses in the tank that may have accelerated corrosion and contributed to the primary 
tank failure.  The main purpose of this review was to determine whether the construction 
methods utilized after completion of the 241-AY tank farm either improved the quality and 
integrity of the fourth double-shell tank farm built (241-AW tank farm) or produced similar 
reduced margins. 
 
The secondary liner bottom thickness was increased to 3/8 in. from 1/4 in. and the primary tank 
bottom thickness was increased from 3/8 in. to 1/2 in.  The American Society for Testing and 
Materials (ASTM) A537-74a carbon steel plate material utilized in the 241-AW tank farm also 
varied from the ASTM A515-65 carbon steel utilized in the 241-AY tank farm. 
 
During construction of the 241-AW tank farm, weld rejection rates for the tanks were similar to 
those for tank AY-102.  High weld rejection rates and subsequent repairs are thought to be a 
contributor to out-of-tolerance distortions, or bulges. Tanks AW-102 and AW-106 had bulging in 
the secondary liner bottom that was similar to the bulging noted in RPP-ASMT-53793 for tank 
AY-102.  In the 241-AW tank farm, each secondary liner was accepted as is, following 
engineering evaluation to determine any risk to tank structural integrity.  No indication of 
bulging in any of the primary tank bottoms was found.  All 241-AW tanks were accepted as 
successfully post-weld stress relieved.  No post-weld stress relieving deficiencies similar to those 
that occurred during construction of the 241-AY tank farm were noted. 
 
While Lite Wate 50 (LW50) was initially chosen as the castable refractory product to be used in 
the 241-AW tank farm, extensive out-of-specification low compressive strength tests of the first 
several refractory pads led to a material change to Lite Wate 70 (LW70).  Tank AW-101 is the 
only tank in the 241-AW tank farm that utilized LW50 refractory material, with only Section D 
being composed of an enriched LW50, containing one additional bag of calcium aluminate 
binder.  No issues were noted with refractory following the change to LW70. 
 
As a result of refractory removal and replacement, scratches and gouges were inflicted upon the 
secondary liner bottom of several tanks.  The construction specification provided direction for 
repair of such defects and it was applied satisfactorily in the discovered documented instances. 
 
While tank bottom bulging, refractory material quality and post-weld stress relieving were 
improved, primary tank bottom weld rejection in the 241-AW tank farm experienced similar 
challenges when compared to tank AY-102.  While these issues, along with others that were 
judged to be minor (e.g. surface defects and pitting), leave room for uncertainty of long-term 
tank integrity, the overall condition of the 241-AW tank farm following construction is judged to 
be better than that of tank AY-102. 
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1.0 INTRODUCTION 

This document provides an overview of the construction history noting any difficulties 
encountered for 241-AW tank farm, the fourth double-shell tank (DST) farm constructed.  In 
October 2012, it was determined that the primary tank of DST 241-AY-102 (AY-102) was 
leaking (RPP-ASMT-53793, Rev. 0, Tank 241-AY-102 Leak Assessment Report).  Bulges in the 
secondary liner, deterioration of refractory during post-weld stress relieving, and primary tank 
floor plate welding rework during construction compromised the intended robustness and 
corrosion resistance of the tank AY-102 design and probably contributed to the primary tank’s 
failure. 
 
Following identification of the tank AY-102 probable leak cause, an Extent of Condition (EOC) 
evaluation was prepared using U.S. Department of Energy’s Energy Facilities Contractors Group 
(EFCOG) Guidance for Extent of Conditions Evaluations.  The EFCOG process was used to 
identify other DSTs with construction, waste storage, or thermal histories similar to that of tank 
AY-102 (WRPS-1204931, Double-Shell Tank 241-AY-102 Primary Tank Leak Extent of 
Condition Evaluation and Recommended Annulus Visual Inspection Intervals).  The EOC 
evaluation identified an initial six tanks with similar construction and operating histories for 
additional evaluation which included:  241-AY-101, 241-AZ-101, 241-AZ-102, 241-SY-101, 
241-SY-102, and 241-SY-103. 
 
One evaluation was to identify any similarities in construction that could be precursors for 
accelerated corrosion and premature failure.  Analysis of these tanks was considered to be the 
first phase and was documented in the following reports: 
 

• RPP-RPT-54817, 241-AY-101 Tank Construction Extent of Condition Review for 
Tank Integrity 

• RPP-RPT-54818, 241-AZ Tank Farm Construction Extent of Condition Review for 
Tank Integrity 

• RPP-RPT-54819, 241-SY Tank Farm Construction Extent of Condition Review for 
Tank Integrity 

 
Upon completion of the first phase of construction history review, a recommendation to proceed 
with reviews of the 241-AW, 241-AN, and 241-AP tank farms was provided in WRPS-1302595, 
Washington River Protection Solutions LLC Submittal of Recommended Modifications to 
Double-Shell Tank Visual Inspections.  Phase two of the DST construction extent of condition 
review includes the twenty-one tanks contained in the 241-AW, 241-AN, and 241-AP tank 
farms. 
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RPP-RPT-55981, Rev. 0 

1.1 PURPOSE 

The construction history of the 241-AW tank farm has been reviewed to identify issues similar to 
those experienced during tank AY-102 construction.  In this document, those issues and others 
impacting integrity are discussed based on information found in available construction records, 
using tank AY-102 as the comparison benchmark. 

1.2 OVERVIEW 

Six double-shell tank (DST) farms were constructed over a period of roughly 18 years (from 
1968 to 1986), with a design life of 20 to 50 years.  The 241-AW tank farm was the fourth farm 
to be constructed and is the focus of this report.  Table 1-1, “Double-Shell Construction and Age 
as of 2013,” provides the construction dates, year of initial service, and the expected service life 
for the DSTs. 

Table 1-1. Double-Shell Construction and Age as of 2013 

1.3 DOUBLE-SHELL TANK DESCRIPTION 

Each DST consists of a primary carbon steel tank inside of a secondary carbon steel liner, which 
is surrounded by a reinforced-concrete shell.  The primary steel tank rests atop an insulating 
refractory (refractory) slab separating it from the secondary steel liner, and providing for air 
circulation/leak detection channels under the primary tank bottom plate.  An annular space of 
2 1/2 ft. exists between the secondary liners and primary tanks, allowing for visual examination 
of the tank wall and secondary liner annular surfaces.  The annular space also allows for 
ultrasonic volumetric inspections of the primary tank walls and secondary liners. 

  

Tank 
Farm 

Number 
of Tanks 

Construction 
Period 

Construction 
Project 

Initial 
Operation 

Design 
Life 

Current 
Age 

241-AY 2 1968 – 1970 IAP-614 1971 40 42 

241-AZ 2 1970 – 1974 HAP-647 1976 20 37 

241-SY 3 1974 – 1977 B-101 1977 50 36 

241-AW 6 1976 – 1979 B-120 1980 50 33 

241-AN 7 1977 – 1980 B-130, B-170 1981 50 32 

241-AP 8 1982 – 1986 B-340 1986 50 27 

Total 28  
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Figure 1-1. Double-Shell Tank Construction 

The tanks in the 241-AW tank farm have between 59 and 64 risers penetrating the dome, 
providing access for video cameras, ultrasonic inspection devices, waste sampling devices, mixer 
pumps, and other equipment requiring access to either the primary tank interior or annular space.  

1-3 
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2.0 241-AW TANK FARM CONSTRUCTION INFORMATION 

The 241-AW tank farm was constructed between 1976 and 1979.  It was designated as Project 
B-120, 241-AW Tank Farm.  The Atlantic Richfield Hanford Company (ARHCO) and Rockwell 
Hanford Operations (RHO) built the tank farm for the Energy Research and Development 
Administration (ERDA) and the Department of Energy (DOE).1  The 241-AW tank farm 
contained six tanks and ancillary equipment.  American Bridge Company was contracted to build 
the farm.  Construction management was provided by Vitro Engineering. 
 
The 241-AW tank farm was built according to ARH-CD-362, Functional Design Criteria 
Additional High-Level Waste Storage Facilities, and the following design and construction 
specifications:  

• B-120-D1, Design Specification for Primary and Secondary Steel Tanks 241-AW 
Tank Farm. 

• B-120-C1, Construction Specification for the 241-AW Tank Farm Site Preparation. 
• B-120-C2, Construction Specification for the 241-AW Tank Farm Excavation. 
• B-120-C3, Construction Specification for the 241-AW Tank Farm Foundations. 
• B-120-C4, Construction Specification for the 241-AW Tank Farm Primary and 

Secondary Steel Tanks. 
• B-120-C5, Construction Specification for the 241-AW Tank Farm Concrete Tank 

Shells. 
• B-120-C6, Construction Specification for the 241-AW Tank Farm Back Fill. 
• B-120-C7, Construction Specification for the 241-AW Tank Farm Completion. 

 
To obtain information about the construction history, the Record Holding Area (RHA) and 
Integrated Data Management System (IDMS) were queried for boxes containing files from 
Project B-120, 241-AW Tank Farm.   
 
This information includes: 
 

1. Radiographic Examination Reports 
2. Materials Certifications 
3. Non-conformance reports 
4. Quality Assurance construction logbooks 
5. Project reports, correspondence, and meeting minutes 

 
Daily logbook entries, which describe key construction events and issues, are summarized in 
Appendix A.  The following sections provide an aggregation of the information collected, 
highlighting important events and information relevant to leak integrity.  The resulting quality of 
construction and any issues or difficulties noted are discussed in this document. 

1 The Department of Energy replaced the Energy Research and Development Administration on October 1, 1977.  
Rockwell Hanford Operations replaced the Atlantic Richfield Hanford Company on October 1, 1977. 
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3.0 MATERIALS OF CONSTRUCTION 

The materials of construction evolved from the construction of 241-AY tank farm to the 
construction of the 241-AW tank farm.  The primary change in material selection was to use 
American Society for Testing and Materials (ASTM2) A537-74a, Specification for Pressure 
Vessel Plates, Heat Treated, Carbon-Manganese-Silicon (Specification B-120-C4), for 
construction of the primary and secondary liner instead of ASTM A515, Pressure Vessel Plates, 
Carbon Steel, for Intermediate and Higher Temperature Service, Grade 60, used in the 241-AY 
tank farm.  Also, the thickness of the secondary liner bottom plates was increased starting with 
the 241-AZ tank farm, from 1/4 in. to 3/8 in. for the secondary bottom sections.  The primary 
bottom was increased from 3/8 in. to 1/2 in. thick sections.  The refractory material was changed 
from Kaolite3 2200LI castable refractory to Lite Wate 50 castable refractory (LW50) and Lite 
Wate 70 castable refractory (LW70).  In addition, the refractory pour pattern was modified.  
Table 3-1 provides a comparison of the construction materials used in the 241-AY and 241-AW 
tank farms. 
 

Table 3-1. Materials Comparison 

Material 241-AY Tank Farm 241-AW Tank Farm 

Concrete 
3000 psi 

Type V for the walls Type III 
for the upper haunch and dome 

4500 psi for the foundation 
5000 psi for the walls, dome, 

and haunch 
ASTM C150, Type II 

Reinforcing 
Bar 

A15 for the foundation  
(40,000 psi) 

A432 for the walls and dome 
(60,000 psi) 

A615, Grade 60 (60,000 psi), 
except #3 ties shall be Grade 40 

Steel Plate ASTM A515-65 ASTM A537-74a, Class 1 

Refractory Kaolite 2200LI 
Lite Wate 50 in AW-1014 

Lite Wate 70 in the remaining 
tanks 

3.1 CONCRETE 

Two types of structural concrete were used in the 241-AW tank farm.  The concrete used in the 
foundations had a 4500 psi, 28-day compressive strength, while the concrete used in the shells 
had a 5000 psi, 28-day compressive strength.  Concrete samples were taken and tested at 7 days, 
28 days, and 90 days to confirm the compressive strength.  The cement for the concrete shell and 
foundation conformed to American Society for Testing and Materials (ASTM5) C150 Type II.  
 

2 ASTM is a registered trademark of American Society for Testing and Materials. 
3 Kaolite is a registered trademark of Babcock & Wilcox Company. 
4 Lite Wate 50 enriched with additional calcium aluminate binder was utilized in Section D of the refractory slab. 
5 ASTM is a registered trademark for American Society for Testing and Materials. 
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In the 241-AY tank farm, HWS-7791, Specification for Side Walls and Dome Nuclear Waste 
Storage Tank Project IAP-614 Purex Tank Expansion, specifies concrete made with Type V 
cement for tank walls and Type III cement for haunch and dome portions of the tank.  From 
ASTM C150, Standard Specification for Portland Cement, Type II cement is for general use 
with moderate sulfate resistance and moderate heat of hydration.  Type III cement is high early 
strength cement, and Type V cement is high sulfate resistant cement. 

3.2 REINFORCING BAR 

In the 241-AW farm, the tank foundations, walls, and domes were reinforced with ASTM A615, 
Grade 60, reinforcing steel for everything but the ties, which were ASTM A615, Grade 40 
(specifications B-120-C3 and B-120-C5).  ASTM A615, Grade 60, specified minimum yield 
strength of 60,000 psi, while ASTM A615, Grade 40, specified minimum yield strength of 
40,000 psi (see drawings H-2-70305, Structural Concrete Tank Foundation Plan and Details, 
and H-2-70307, Concrete Tank Section and Haunch Reinforcement).  Rebar used to reinforce the 
tank foundation was #5, #6, and #7 (see H-2-70305 for details), while #4, #6, #8, and #9 rebar 
was used to reinforce the concrete haunch and dome sections (see H-2-70307 for details). 
 
In the 241-AY tank farm, the reinforcing bar for the foundation was manufactured to ASTM A15 
specifications with minimum yield strength of 40,000 psi.  The tank foundation was reinforced 
with #5, #6, and #7 rebar (see H-2-64306, Tank Foundation Plan, for details).  The reinforcing 
bar for the concrete walls and dome sections was manufactured to ASTM A432 specifications 
with minimum yield strength of 60,000 psi.  The concrete walls and dome sections were 
reinforced with #4, #6, #8, and #9 rebar (see H-2-64310, Concrete Tank Section and Details, for 
details). 

3.3 STEEL PLATE 

All primary tank and secondary liner plates used in the 241-AW tank farm were shipped from the 
United States Steel Corporation and were manufactured to ASTM A537-74a Specification for 
Pressure Vessel Plates, Heat Treated, Carbon-Manganese-Silicon, Grade 65.  The selection of 
ASTM A537 was a change from ASTM A515 used in the 241-AY tank farm.  ASTM A537 is a 
fine austenitic grain size metal, while ASTM A515 is a coarse grain size metal produced for 
moderate and higher temperature service.  The smaller grain size in ASTM A537 increases the 
notch toughness and resistance to stress corrosion cracking over ASTM A515 used in the 241-
AY tank farm and ASTM A516 used in the 241-SY tank farm as noted in Appendix B, App 
Figure B-1.  The 241-AW tank farm tanks were erected using the American Society of 
Mechanical Engineers (ASME6), Boiler and Pressure Vessel Code, 1974 through summer 1975 
Edition and Addenda of the code. 
  

6 ASME is a registered trademark of American Society of Mechanical Engineers 
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 Secondary Plate 3.3.1

The secondary liner plates consisted of 3/8 in. and 1/2 in. sections (see H-2-70394, Tank Cross 
Section 241-AW Tank Farm, for details).  The 1/2 in. plate was used in the lower knuckle of the 
liner.  The 3/8 in. plate was used for the liner floor, walls, and upper haunch.  The 241-AY tank 
farm utilized 1/4 in. plate for the majority of the secondary liner with the exception of the top 
knuckle at 3/8 in. thick. 

 Primary Plate 3.3.2

The primary tank bottom utilizes primarily 1/2 in. carbon steel plates, except that a 4 ft. diameter 
by 1 in. thick carbon steel plate is located at the center of the primary tank bottom, and a 7/8 in. 
carbon steel plate is used for the primary bottom knuckle.  The primary tank wall thickness 
varies from 7/8 in. thick carbon steel at the bottom knuckle to 1/2 in. thick at the course four 
plate.  The first course is 3/4 in. thick, and the next three courses are 1/2 in. thick.  The dome of 
the tank was constructed of 3/8 in. plate welded to the 3/8 in. thick top knuckle and closed with a 
1/2 in. thick top dollar plate.  Figure 3-1 shows the configuration of the primary tank wall and the 
thickness of each course. 

 
Figure 3-1. Primary Tank Wall Configuration and Thickness 
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 Material Certification 3.3.3

Material certifications, chemical test reports, and physical test reports were required for each 
steel plate.  These documents contained heat and slab numbers to identify the plates.  Material 
certifications contained yield strength and tensile strength information along with percent 
elongation for each specific heat and slab number.  The chemical and physical test reports 
identify the percent of each element (i.e., carbon, manganese, phosphorus, etc.) contained within 
a sample of the material as well as properties such as yield point, tensile strength, percent 
elongation, and information gathered from bend test results. 

3.4 REFRACTORY 

The refractory was required to limit the structural concrete base slab to a maximum temperature 
of 500° F during the post-weld stress relief.  In contrast to the refractory material for the 241-AY 
farm, which required a compressive strength of 200 psi, the material for the refractories in the 
241-AW farm had to have a minimum compressive strength of 130 psi after heating, either wet 
or dry.  In addition, the material had to be compatible with the chemicals found in the tank waste.  
While specification B-120-C4 initially called for the use of either Lite Wate 50 (LW50) or 
Kaolite 2000 (Kaolite) castable refractory in the 241-AW tank farm, a design change (B-120-53) 
was later made in favor of Lite Wate 70 (LW70).  While the refractory material used in the 241-
AY and 241-AZ farms was tested to ensure waste compatibility, no simulant testing was 
performed on either LW50 or LW70.  Vendor statements asserted that these materials were 
compatible with the waste. 

3.5 PIPING 

All pipe used for permanent risers was manufactured to ASTM  A53, Grade A, Type S or ASTM 
A106, Grade A or B specifications.  Coal tar enamel wrapped in kraft paper or coal tar tape was 
used on carbon steel pipe exposed to earth.  
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4.0 CONSTRUCTION SEQUENCE 

Construction of the six 241-AW tanks was awarded to American Bridge Division of United 
States Steel Corporation (American Bridge).  Excavation began in 1976 and the project was 
completed in 1980.  Vitro Engineering provided construction management for the project. 

The tanks were constructed simultaneously.  There was no discernible order while the secondary 
and primary tank bottoms were being constructed, but once the primary tank bottoms were 
finished, the remainder of the tank construction generally went in numerical order (i.e. AW-101, 
AW-102, etc.).  A listing of the general construction sequence follows: 

1. Install reinforced structural concrete foundation for each of the six tanks.  The foundation 
has a tertiary leak detection system, which includes a waffle grid in the structural 
concrete, collection pipes, and the leak detection pit. 

2. Install plywood protective layer over the tank foundations. 
3. Install cribbing and jack stands for secondary liner bottom fabrication. 
4. Fabricate secondary liner bottom on top of cribbing and jack stands. 
5. Inspect secondary liner bottom. 
6. Lower the secondary liner bottom onto the concrete foundation or move the liner from its 

construction location to its permanent location. 
7. Install air distribution piping and thermocouple conduits to be embedded in the tank 

bottom refractory, as well as the retainer ring used as a form for the perimeter of the 
refractory. 

8. Pour the refractory in five pour sections. 
9. Cut air distribution channels into the refractory. 

10. Install protective layer of plywood on the refractory. 
11. Install cribbing and jack stands for primary tank bottom fabrication. 
12. Fabricate primary tank bottom on top of cribbing and jack stands. 
13. Inspect primary tank bottom. 
14. Lower the primary tank bottom onto the refractory or move the tank bottom from its 

construction location to its permanent location. 
15. Weld the first, second, third, and fourth plate course to the primary tank. 
16. Fabricate tank dome and penetrations inside the primary tank. 
17. Weld primary tank upper knuckle in place 
18. Raise tank dome into place and weld it to the primary tank upper knuckle. 
19. Weld the secondary liner course plates up to the last course (not including the upper 

knuckle). 
20. Install insulation around the primary tank walls and dome in preparation for stress relief. 
21. Conduct stress relief of the primary tank. 
22. Conduct hydrostatic test of the primary tank. 
23. Install upper knuckle and attach metal flashing between secondary upper knuckle and 

primary tank dome. 
24. Install annulus penetrations. 
25. Place the concrete in four sections, including two vertical lifts, a haunch pour, and a 

dome pour. 
26. Install the leak detection system, including the leak detection drain, sump, and well. 
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27. Start backfilling the tank farm area. 
28. Install appurtenances (thermocouple trees, pumps, etc.). 
29. Backfill to top of the domes. 
30. Install the waste transfer system of piping, pump pits, and valve pits. 
31. Complete backfill. 

4.1 CONCRETE FOUNDATION 

The structural reinforced concrete foundation is 89 ft. 6 in. in diameter and is designed to 
distribute all weight loads uniformly.  The circular center portion of the foundation is 6 ft. in 
diameter and 2 ft. thick.  From the circular center portion, the foundation thickness decreases 
linearly out to about 1 ft. thickness at the 12 ft. 8 in. diameter and maintains that thickness out to 
approximately 45 ft. 6 in. in diameter.  The thickness then increases linearly to a thickness of 2 
ft. 9 in. over the next 12 radial ft.  The 2 ft. 9 in. thickness is maintained to the perimeter of the 
tank at the 89 ft. 6 in. diameter. 
 
The foundation is composed of reinforcing steel and concrete, requiring a 4500 psi, 28-day 
compressive strength (see drawing H-2-70305, Structural Concrete Tank Foundation Plan and 
Details, for details).  The structural foundation contains drain slots to direct any leakage to the 
leak detection drain slot.  This is a change from the configuration seen in the 241-AY tank farm.  
In the 241-AY tank farm, a drain pipe was used to drain the foundation at three different 
locations as seen in Figure 4-1, and the drain pipe drained to the leak detection sump. 
  

 
Figure 4-1. Diagram of 241-AY Tank Farm Leak Detection Pit Drain Line 

 The change in design was made because a pipefitter strike threatened to delay the project as 
noted in Appendix B, App Figure B-2.  The leak detection drain slot connects to a drain pipe at 
the foundation perimeter.  The drain pipe then flows to the leak detection pit (LDP).  Figure 4-2 
is a diagram showing the leak detection drain slot, and the drain pipe into the leak detection well.  
Figure 4-3 shows the foundation prior to the placement of the concrete and the rebar and wood 
used to form the slots.  Figure 4-4 shows the completed tank foundations, including the slots that 
direct any accumulation of liquid to the drain lines. 
 

Secondary Tank Liner

Primary Tank

Foundation Slab Leak 
Detection Drains

Concrete Foundation

Concrete Shell

Leak Detection Pit Well Drain Line
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Figure 4-2. Diagram of 241-AW Tank Farm Leak Detection Drain System 

 
  

Figure 4-4. 241-AW Tank Farm Completed 
Tank Foundations - Tank AW-102 in 

Foreground. (Photo 76756-4) (Taken 12/22/1976) 

Figure 4-3. Tank Foundations Prior to 
Concrete Placement Tank AW-101 is in 
Foreground Right, Tank AW-102 is in 

Foreground Left (Photo 75661-1) (Taken 
9/21/1976) 
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After backfilling and compacting the ground where the tank foundations were to be poured, two 
rebar mats were installed, followed by instrumentation conduit.  Concrete forms were then set, 
including forms for the drain slots in the top of the foundation.  After the concrete was poured 
and set, forms were removed and high spots on the foundation were ground down. 

4.2 SECONDARY LINER BOTTOM 

The secondary liner measures 80 ft. in diameter.  
The plates in the liner bottom are 3/8 in. thick 
carbon steel and the bottom knuckles are 1/2 in. 
thick carbon steel.  This is an increase in 
thickness over the 1/4 in. thick bottoms and 
bottom knuckles of the 241-AY tank farm 
secondary liners.  Secondary liner lower knuckle 
sections can be seen in Figure 4-5. 
 
The secondary liner bottoms for the tanks in the 
241-AW farm were constructed onsite.  In this 
farm, some of the secondary liner bottoms were 
constructed on their corresponding concrete 
foundations and lowered into place after 
fabrication, while others were constructed on 
neighboring foundations and moved into place 
after fabrication.  Table 4-1 provides the locations 
of construction for the secondary tank bottoms.  
Before beginning the fabrication of a liner 
bottom, crews would place a protective layer of plywood over one of the farm’s reinforced 
concrete foundations.  Staging was then erected on top of the plywood to provide an elevated 
structure on which to fabricate the tank bottom.  This arrangement allowed access to the 
underside of the tank bottom during construction. 
 

Table 4-1. Secondary Tank Bottom Construction Locations 

Secondary Tank Bottom Constructed On 
AW-101 AW-103 
AW-102 AW-102 
AW-103 AW-105 
AW-104 AW-104 
AW-105 AW-103 
AW-106 AW-104 

 
Individual plates were installed using fit-up tools to secure the plates within allowable tolerance 
for proper welding.  The secondary liner bottom knuckles, which are 1/2 in. thick carbon steel, 
were fabricated offsite at an American Bridge fabrication facility in San Francisco, California, 

Figure 4-5. Secondary Liner Lower Knuckle 
Sections (Photo 76967-13) (Taken 1/19/1977) 
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prior to being shipped to the worksite for welding to join the knuckles with the adjacent plates.  
See Table 5-6, in Section 5.1, for weld 
NDE information. 
 
After completion and inspection of the 
welds, as described in Table 5-3, in 
Section 5.1, the secondary liner bottom 
was lowered or moved onto the foundation 
using two cranes. 
 
Lifting lugs were installed as part of a 
superstructure used to support the tank 
liner from above to limit deformation 
during the move.  Prior to lowering the 
secondary liner bottom down onto the 
concrete foundation, the slots and center 
sump region of the foundation were 
cleaned with the knowledge that further 
access into these locations would not be 
provided again.  Figure 4-6 shows the 
secondary liner of tank AW-105 being 
transferred to its foundation from AW-
103, where it was constructed. 

4.3 REFRACTORY 

The refractory design used for the six 241-AW 
tank farm tanks specified a nominal 8 in. thick 
layer refractory material to be located between 
the primary tank bottom and secondary liner 
bottom.  Lite Wate 50 (LW50) was initially 
specified as the refractory material to be used in 
the 241-AW tank farm tanks.  However, LW50 
was replaced with Lite Wate 70 (LW70) mid-
construction due to compressive strength issues 
as noted in Section 5.4.  The primary purpose of 
the refractory was to act as an insulating barrier 
between the primary tank and the concrete 
foundation during post-weld stress relieving 
where temperatures of up to 1100° F were 
required in the primary tank.  Its use was to 
prevent the structural concrete temperature from 
rising above 500° F.   
 
The refractory pad housed air ventilation piping, 
thermocouple conduit, and air distribution slots.  The air distribution slots allowed airflow to 

Figure 4-6. Moving Tank AW-105 Secondary onto 
Its Tank Foundation (Photo 77950-9) (Taken 

3/2/1977) 

Figure 4-7. Air Ventilation Piping Laid 
Out in Tank AW-105 and AW-106 

Secondary Liner Bottoms (Photo 78074-17)  
(Taken 3/30/1977) 
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cool the primary tank bottom and to direct potential leaks to the tank annulus where leak 
detectors are located (see H-2-70304, Structural Insulating Concrete Plan and Details).  The 
eight ventilation pipes terminate at the center of the tank at an air distribution ring.  Air is drawn 
through this ventilation piping and out through the air distribution slots in the refractory.  Figure 
4-7 shows eight air ventilation pipes laid out in the tank AW-105 and AW-106 secondary liner 
bottoms.   
 
Prior to pouring the refractory, a 7 in. x 3/4 in. carbon steel stiffener ring was installed around 
the perimeter of the pour and thermocouple conduits were installed.  The stiffener ring was used 
as a refractory form.  Thermocouples allowed temperature monitoring of the refractory and 
primary tank bottom during post-weld stress relieving.  The refractory was placed in five 
sections (sections “A” through “E”) with air ventilation piping embedded in the refractory 
material.  Figure 4-8 shows the orientation of the five refractory placement sections.  Air 
distribution slots were cut instead of cast into the refractory.  
 

 
 
  

Figure 4-8. Refractory Placement Sections 
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4.4 PRIMARY TANK BOTTOM 

The primary tank measures 75 ft. in 
diameter.  The 4 ft. diameter center 
plate of the liner bottom is 1 in. 
thick carbon steel, while the bottom 
knuckles are 7/8 in. thick carbon 
steel.  The remainder of the plates 
in the liner bottom are 1/2 in. thick 
carbon steel, an increase in 
thickness over the 3/8 in. thick 
bottoms of the 241-AY tank farm 
primary tanks. 
 
Following completion of refractory 
installation, the primary tank 
bottom was fabricated using a 
sequence similar to that used for 
the secondary liner bottom.  A 
protective layer of plywood was 
placed on the refractory and staging 
was erected to support the liner 
during construction.  The bottom 
plates of the tank were installed on the staging using fit-up tools to allow proper welding.  Once 
the top and bottom sides of the primary tank bottom were completely welded, the knuckle was 
welded on to the bottom plate.  Figure 4-9 shows the fabrication of the tank AW-106 primary 
bottom as the knuckle was being welded to the bottom plate.  After inspection of the welds, the 
primary tank was then transferred to its final location and lowered onto the refractory.  In the 
241-AW farm, all of the primary tank liners were constructed on neighboring tank sites and 
moved into place using cranes and a stabilizing superstructure.  Table 4-2 provides the locations 
of construction for the primary tank bottoms. 
 

Table 4-2. Primary Tank Bottom Construction Locations 

Primary Tank Bottom Constructed On 
AW-101 AW-103 
AW-102 AW-104 
AW-103 AW-105 
AW-104 AW-106 
AW-105 AW-106 
AW-106 AW-105 

 

Figure 4-9. Fabrication of Tank AW-106 Primary Tank 
Bottom is Underway in the Foreground (Photo 79626-2) 

(Taken 9/7/1977) 
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4.5 PRIMARY TANK WALL AND TANK DOME 

The primary tank measures 75 ft. in diameter 
to the center of the vertical plate.  The 
primary tank wall thickness ranges from 7/8 
in. thick carbon steel at the bottom knuckle 
to 1/2 in. thick carbon steel at the course 
four plate.  The first course is 3/4 in. thick, 
and the next three courses are 1/2 in. thick.  
Figure 3-1 shows the configuration of the 
primary tank wall and the thickness of each 
course.  
 
The dome of the tank was constructed of two 
courses of 3/8 in. thick carbon steel plate 
welded to the 3/8 in. thick top knuckle and 
closed with a 1/2 in. thick top dollar plate.  
To facilitate the installation of tank dome 
plates, an opening was left in the side of the 
primary tank and staging was erected inside.  
This staging provided a resting place for the 
tank dome plates for proper fit-up and 
welding.  Figure 4-10 shows the primary 
dome of tank AW-101 being fabricated on staging inside the primary tank; the opening in the 
tank would later be covered with a door sheet.  Once the dome was welded together, riser 
penetration holes were cut and pipes were welded to the tank dome plates.  These penetrations 
served as access points for the remainder of construction and they supported the installation of 
permanent and temporary equipment during operation.  Once the penetrations were installed on 
the dome, it was lifted by crane and set on the upper knuckle, where it was welded in place. 
 
The primary tank was then cleaned and the door sheet was welded into place in preparation for 
stress relief and hydrostatic testing. 

4.6 SECONDARY LINER WALL 

Once the primary tank wall was constructed, the secondary liner wall was begun.  The secondary 
liner wall is made up of four courses of plates between the lower and upper knuckles.  These 
plates are 3/8 in. thick carbon steel, as is the upper secondary knuckle.   Each course was set in 
place and welded to the previous course.  In order to maintain access to the annulus, the upper 
knuckle was not installed on the secondary tank liner until after stress relieving and hydrostatic 
testing of the primary tank. 
  

Figure 4-10. Fabrication of Tank Dome AW-101 
inside the Primary Tank (Photo 79677-39) (Taken 

9/20/1977) 
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4.7 PRIMARY TANK STRESS RELIEVING 

After the primary tank was completed, it 
was prepared for post-weld stress relief.  
Insulation was installed on the outer 
surface of the primary tank, including 
the dome penetrations, to help regulate 
the heating of the primary tank.  The 
concrete foundation was protected from 
high stress relief temperatures by the 
refractory.  Figure 4-11 shows the post-
weld stress relief in progress on the AW-
102 primary tank. 
 
The requirements for stress relieving 
were in accordance with ASME Boiler 
and Pressure Vessel Code, Section VIII 
(1974), which specified a holding, or 
“soaking,” temperature of 1100° F for 1 
hour per inch of metal thickness.  After 
dome deformations due to post-weld stress relieving in tank AW-101 (see Section 5.5.3), the 
requirement was changed to a soak temperature of 1000° F for 3 hours.  Thermocouples were 
installed throughout the tank to measure the temperature inside the tank.  The thermocouples 
installed during the insulating refractory pour were used to monitor the progress of the post-weld 
stress relieving temperatures in the primary tank bottom.  In order to support the tank during 
post-weld stress relieving, the internal air pressure was to be maintained above 3 in. of water. 
 
Section 15H, paragraph 3.C, “Stress Relieving,” of B-120-C4, Construction Specification for 
Primary and Secondary Steel Tanks Project B-120 241-AW Tank Farm, provided the following 
direction for stress relieving: 
 

(1) “Perform stress relief in accordance with ASME, Section VIII, Division 2, Article F-
4, except that: 
 
a. The maximum allowable decrease in temperature below the specified temperature 

of 1100 F shall not exceed 100 F. 
 

b. The rate of temperature rise and reduction between 600 F and 1100 F shall be no 
more than 100 F, per hour. 

 
c. The period of heating from 600 F to 1100 F shall consume no more than 12 

hours. 
 

d. During the heating-up period, after any recorded temperature reaches 600 F, the 
temperature of all parts of the tank being heated shall be uniform with a 
maximum temperature differential at any time of 200 F.” 

 

Figure 4-11. Tank AW-102 During Post-Weld Stress 
Relieving (Photo 81689-3) (Taken 3/23/1978) 
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The heating occurred in several stages and key events were captured in daily logbooks.  
Important entries from these reports have been included in Appendix A. 

 
Table 4-3. Post-Weld Stress Relieving in 241-AW Tank Farm Tanks AW-101 through AW-103 

Event AW-101 AW-102 AW-103 

Burners Turned On 4:35 p.m. 
March 3, 1978 

6:30 p.m.  
March 22, 1978 

6:30 p.m. 
April 13, 1978 

Completed Final Hold 
Time for Post-Weld 

Stress Relief 

8:30 a.m. 
March 5, 1978 

9:30 p.m.  
March 23, 1978 

12:00 a.m. 
April 15, 1978 

One Hour Hold at 
1100°F 

Three Hour Hold at 
1000°F 

Three Hour Hold at 
1000°F 

All Thermocouples 
Reading below 600°F, 
Recorders Turned Off 

4:00 p.m.  
March 5, 1978 

4:30 p.m.  
March 24, 1978 

7:00 a.m. 
April 15, 1978 

 

Table 4-4. Post-Weld Stress Relieving in 241-AW Tank Farm Tanks AW-104 through AW-106 

Event AW-104 AW-105 AW-106 

Burners Turned On 8:45 a.m. 
April 26, 1978 

11:00 a.m.  
June 7, 1978 

5:00 p.m. 
June 15, 1978 

Completed Final Hold 
Time for Post-Weld 

Stress Relief 

2:30 p.m. 
April 27, 1978 

9:00 a.m.  
June 8, 1978 

12:30 p.m. 
June 16, 1978 

Three Hour Hold at 
1000°F 

Three Hour Hold at 
1000°F 

Three Hour Hold at 
1000°F 

All Thermocouples 
Reading below 600°F, 
Recorders Turned Off 

8:30 p.m.  
April 27, 1978 

3:00 p.m.  
June 8, 1978 

5:30 p.m. 
June 16, 1978 

 Tank AW-101 4.7.1

Official startup of stress relieving on tank AW-101 was at 4:35 p.m. on March 3, 1978.  The 
temperature of the tank reached 600° F at approximately 5:00 a.m. on March 4, and was 
maintained at that level until approximately 8:00 p.m.  The burners were then adjusted to raise 
the temperature to 1100° F.  The process was delayed when two of the burners flamed out and 
had to be restarted.  On March 5, the soak temperature of 1100° F was attained at 7:30 a.m. (high 
of 1165°, low of 1105°).  The internal air pressure during soak was approximately 2.2 in. water.  
The tank came out of soak at 8:30 a.m. (high of 1175°, low of 1125°), concluding post-weld 
stress relieving on tank AW-101. 
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 Tank AW-102 4.7.2

Official startup of stress relief on tank AW-102 was at 6:30 p.m. on March 22, 1978.  Soak at 
1000° F started at 6:30 p.m. on the following day, March 23, and was then completed at 9:30 
p.m.  This concluded post-weld stress relieving for tank AW-102.  The internal air pressure was 
3.4 in. of water. 

 Tank AW-103 4.7.3

On April 11, 1978, four new 24 in. nozzles were installed for the burners on the tank AW-103 
dome.  Official startup of stress relief on this tank was at approximately 6:30 p.m. on April 13.  
On April 14, a leak was discovered in the gas lines and the burners were turned off at 6:20 a.m.; 
the temperature of the tank at that time was 500° F to 600° F.  The leak was repaired and the 
burners were restarted at 9:00 a.m.; the temperature of the tank at that time was 400° F to 500° F.  
The heating process was slowed by rain at 6:30 p.m.  Soak at 1000° F began at 9:00 p.m.; the 
internal air pressure was in excess of 3 in. of water.  When the soak ended at approximately 
12:00 a.m. on April 15, the tank was allowed to cool and its temperature was back down to 600° 
F at approximately 7:00 a.m.  This concluded post-weld stress relieving for tank AW-103. 

 Tank AW-104 4.7.4

Official startup of stress relief for tank AW-104 was at 8:45 a.m. on April 26, 1978.  Soak was 
started at 11:30 a.m. on April 27, with a temperature range of 1000° F to 1090° F.  Internal air 
pressure was 3.8 in. of water.  Soak finished at approximately 2:30 p.m., concluding post-weld 
stress relieving for tank AW-104. 

 Tank AW-105 4.7.5

Official startup of stress relief for tank AW-105 was at 11:00 a.m. on June 7, 1978.  Soak at 
1000° F started at approximately 6:00 a.m. on June 8, with internal air pressure approximately 
4.4 in. of water, and was complete at approximately 9:00 a.m., concluding post-weld stress 
relieving for tank AW-105.  During stress relieving, steam was observed and attributed to 
moisture in the refractory; see Section 5.4 for details. 

 Tank AW-106 4.7.6

Official startup of stress relief for tank AW-106 was at approximately 5:00 p.m. on June 15, 
1978.  Soak at 1000° F started at 9:30 a.m. on June 16, with internal pressure slightly over 4 in. 
of water, and was complete at approximately 12:30 p.m., concluding post-weld stress relieving 
for tank AW-106.  During stress relieving, steam was observed and attributed to moisture in the 
refractory; see Section 5.4 for details. 
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4.8 PRIMARY TANK HYDROSTATIC TEST 

After completion of post-weld stress relieving, the heating equipment and temporary insulation 
were removed in preparation for hydrostatic testing to begin. 
 
Section 15H, paragraph 3.D, “Hydrostatic Test,” of B-120-C4, Construction Specification for 
Primary and Secondary Steel Tanks Project B-120 241-AW Tank Farm, provided the following 
direction for hydrostatic testing: 
 

(1) “After the tank has been stress relieved, apply a full hydrostatic test to the primary 
tanks by filling with water to a depth of 35 feet from the bottom of the tank ±1 inch.  
Use one of the vertical risers near the center of the tank dome for introduction of 
water.  Provide air bleed ports to evacuate air within from the other vertical risers 
during the test.  Coat all accessible welded joints below the water level with a mixture 
of blue chalk and water or alcohol. 
 

(2) Maintain the hydrostatic pressure for a minimum of 24 hours. 
 
(3) Leak detection shall be by visual inspection of each welded joint previously coated 

with a mixture of blue chalk and water or alcohol.” 
 

Daily logbook entries show that after the hydrostatic test for each tank was finished, more water 
was added, most likely in order to provide support for the concrete dome pour.  The water 
remained in the tanks for several months before being pumped out.  Table 4-5 shows how long 
the hydrostatic test water was retained in each tank. 

 

Table 4-5. Duration of Hydrostatic Test Water Storage 

Tank Fill Date Pump-out Date Approx. Duration (Months) 
AW-101 3/22/1978 12/19/1978 9 

AW-102 4/11/1978 12/27/1978 8 

AW-103 5/4/1978 12/14/1978 7 

AW-104 5/23/1978 1/31/1979 8 

AW-105 6/27/1978 12/13/1978 6 

AW-106 7/6/1978 2/1/1979 7 
 

 Tank AW-101 4.8.1

Official startup of hydrostatic testing on tank AW-101 was on March 22, 1978, with the start of 
tank filling.  Some seams were re-chalked on March 24, though there is no reason given in the 
daily logbook.  Crews finished filling the tank on March 28 and the test was completed and 
accepted on March 29.  Meeting minutes note that the water level was up to the dome on March 
29.   
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 Tank AW-102 4.8.2

Official startup of hydrostatic testing on tank AW-102 was on April 11, 1978, with the start of 
tank filling.  The water was not turned off until 1:00 a.m. on April 12, at which point the water 
had overflowed the primary tank into the annulus and run out the access in the secondary shell.  
Further discussion of this overflow can be found in Section 5.4.3.  The seams on the primary 
tank were re-chalked on April 14, 21, and 24, most likely due to the water overflowing into the 
annulus.  Meeting minutes from May 3 note that the hydrostatic test for tank AW-102 was 
accepted. 

 Tank AW-103 4.8.3

Official startup of hydrostatic testing on tank AW-103 was on May 4, 1978, with the start of tank 
filling.  Filling continued on May 5 and 23. 

 Tank AW-104 4.8.4

Official startup of hydrostatic testing on tank AW-104 was on May 23, 1978, with the start of 
tank filling.  Filling continued on May 24 and 25 and testing was completed on May 26. 

 Tank AW-105 4.8.5

Filling continued on June 27, 1978, and completed on June 28.  The hydrostatic test was 
completed on June 29 and crews began adding water to fill the tank to the dome; this was 
completed on June 30. 

 Tank AW-106 4.8.6

Official startup of hydrostatic testing on tank AW-106 was on July 6, 1978, with the start of tank 
filling.  Primary tank weld seams were also chalked on this day.  Filling continued on July 7 and 
was completed on July 17. 
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Figure 4-12. 241-AW Tank Farm Tanks in Various Stages of Fabrication. Primary and Secondary 

Tanks AW-101 and 102 are Nearly Complete, While Tanks AW-105 and AW-106 Have Begun 
Tank Dome Fabrication (Photo 81762-16) (Taken 4/17/1978) 

Figure 4-12 shows the 241-AW tank farm tanks in various stages of construction.  Fabrication on 
steel tanks AW-101 and AW-102 are nearly complete, tanks AW-103 and AW-104 are preparing 
for post-weld stress relieving operations, and fabrication on tank domes for tanks AW-105 and 
AW-106 have begun. 

4.9 COMPLETE SECONDARY 
LINER WALL AND TANK 
PENETRATIONS 

Once the hydrostatic testing was 
completed, the secondary liner top 
knuckle was installed and welded to the 
secondary liner vertical wall section.  
The secondary liner knuckle is not 
welded to the primary tank.  By design, a 
1 in. maximum gap exists between the 
primary tank dome and the edge of the 
secondary liner knuckle.  To cover the 
gap and prevent the collection of debris 
or concrete in the annulus during the 
remaining construction, metal flashing 
was tack welded to the primary tank 
over the outside of the secondary top 
knuckle, as shown in Figure 4-13. 
 

Figure 4-13. Tank AW-101 with Flashing Installed 
(Photo 7805773-12cn) (Taken 5/30/1978)  
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In order to retain access to the annulus space, penetrations were installed in the upper knuckle of 
the secondary liner.  These penetrations were used for tank annulus processing and monitoring 
activities, such as ventilation, 
annular inspection, instrument 
leads, and construction access. 

4.10 CONCRETE POUR 

The concrete shell measures 83 
ft. in outside diameter and is 1 ft. 
5-3/8 in. thick; it rests on a 3/8 
in. thick steel slide plate and a 
1/4 in. thick bearing plate that are 
supported by the tank foundation 
(see Figure 4-14).  These plates 
ran the full circumference of the 
wall and two sets of anchor studs 
were mounted on the slide plate 
to help anchor the concrete wall.   
 
A significant amount of rebar, 
used to reinforce the concrete, 
was installed around the tank and 
over the dome before the concrete was poured.  Once the rebar skirts were installed, the outer 
forms were set in place; the secondary liner’s outer wall acted as the inner concrete form. 
 
The shell was poured in four parts: two vertical lifts on the sides of the tank, one haunch that 
covered the upper knuckles of the primary and secondary tanks, and one pour to cover the dome.  
Keyed construction joints connected each new pour to the previous section.  Figure 4-15 shows 
the tanks in the 241-AW farm in various stages of concrete placement. 
 
Temporary supports were used 
inside the tank to support the 
dome while the concrete was 
being poured.  There is no 
available documentation to 
show what types of supports 
were used in this farm.  
However, a daily logbook entry 
and some meeting minutes 
mention filling tanks to the 
dome, implying that water may 
have been used to support the 
dome concrete pour.  Another 
logbook entry mentions a pan 
and float being used for dome 
support.   

Figure 4-14. Concrete Wall to Concrete Foundation Interface 
(see Drawing H-2-70394) 

Figure 4-15. 241-AW Tanks in Various Stages of Concrete 
Placement (Photo 83797-3) (Taken 10/20/1978) 

4-15 



RPP-RPT-55981, Rev. 0 

 
Division 3, Part 3, Section 3.04, Paragraph B, “Rate of Placement,” of B-120-C5, Construction 
Specification for the 241-AW Tank Farm Project B-120 Concrete Shell, provided the following 
direction for concrete placement: 
 

1. “Limit the ratio of placement of concrete to not more than 2 feet in elevation per hour 
from the bottom of the tank sidewall to an elevation 2 feet above the tangent line of the 
dome. 

2. Limit the rate of placement of concrete to not more than 1 foot in elevation per hour in 
the haunch area from an elevation 2 feet above the tangent line of the dome to the 
construction joint approximately 9 feet in from the outer wall form. 

3. After the concrete in the haunch area has cured a minimum of 3 days, place the concrete 
in the remainder of the dome in one continuous pour.” 

 
Once the concrete was poured and had cured for at least 7 days, any temporary supports inside 
the tank could be removed, although the center of the dome needed support for 14 days 
(Specification B-120-C4). 

4.11 LEAK DETECTION 
SYSTEM 

Once the vertical sections of concrete 
had been placed, the leak detection 
system was installed.  The leak 
detection system consisted of a leak 
detection drain coming from the 
foundation of the tank, a leak 
detection sump, and leak detection 
well which extended from the sump 
up to ground level.  Figure 4-16 
shows the leak detection system 
installed on tank AW-101 and the 
excavation for the AW-102 leak 
detection sump. 

4.12 TANK APPURTENANCES 

After completing the concrete pours, the tank dome support structures were disassembled and 
removed in pieces through the existing 42 in. diameter riser penetrations.  The equipment to be 
placed in the interior of the tank was then welded to the existing penetrations that had been 
installed on the tank dome prior to the tank stress relief. 

Figure 4-16. Tank AW-101 Leak Detection Sump Installed 
(Photo83472-9) (Taken 8/21/1978) 
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5.0 CONSTRUCTION ISSUES 

This section provides a detailed review of the construction issues identified during the 
fabrication of tanks AW-101, AW-102, AW-103, AW-104, AW-105, and AW-106.  This 
information has been compiled from a review of the Quality Assurance (QA) construction daily 
logbooks, inspection sheets, memos, drawings, photos, and other construction records. 

5.1 WELDING AND NON-DESTRUCTIVE EXAMINATION 

 Primary Tank Bottom Weld Film Rejection Rates 5.1.1

A quantitative comparison of welding success on the 241-AW tanks is shown in Table 5-1, Table 
5-2, and Table 5-3.  This same comparison was completed and included within RPP-ASMT-
53793, for the 241-AY tank farm.  Analysis of the tank AY-101 and tank AY-102 primary 
bottom radiographic test diagrams (weld maps) was completed for a second time as a part of this 
extent of condition effort to ensure accuracy and consistency.  Those results are provided in 
Table 5-4 and are nearly identical to those previously tabulated, with some minor discrepancies 
resulting from omission of the center dollar plate welds in the primary tank bottom within RPP-
ASMT-53793. 

Table 5-1. Tanks AW-101 and AW-102 Primary Bottom Welding Success Comparison 

 

Tank AW-101 Tank AW-102 

Length 
of Weld 

(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 
Rate 
(%) 

Length 
of Weld 

(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 
Rate 
(%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 

Weld rejected after original weld 214 29% 29% 212 29% 29% 

Weld rejected after first repair 69 32% 30% 87 41% 32% 

Weld rejected after second repair 21 30% 30% 22 25% 31% 

Weld rejected after third repair 6 29% 30% 6 27% 31% 

Weld rejected after fourth repair 2 33% 30% 1 17% 31% 

Weld rejected after fifth repair 0 N/A N/A 0 N/A N/A 

Total weld rejections 312 328 

Total weld 1047 1063 

Overall weld rejection rate 30% 31% 
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Table 5-2. Tanks AW-103 and AW-104 Primary Bottom Welding Success Comparison 

 

Tank AW-103 Tank AW-104 

Length 
of Weld 

(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 
Rate 
(%) 

Length 
of Weld 

(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 
Rate 
(%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 

Weld rejected after original weld 225 31% 31% 274 37% 37% 

Weld rejected after first repair 48 21% 28% 82 30% 35% 

Weld rejected after second repair 5 10% 28% 18 22% 34% 

Weld rejected after third repair 0 0% 27% 1 6% 34% 

Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A 

Total weld rejections 278 375 

Total weld 1013 1110 

Overall weld rejection rate 27% 34% 

 
Table 5-3. Tanks AW-105 and AW-106 Primary Bottom Welding Success Comparison 

 

Tank AW-105 Tank AW-106 

Length 
of Weld 

(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 
Rate 
(%) 

Length 
of Weld 

(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 
Rate 
(%) 

Weld prior to inspection 735 N/A N/A 735 N/A N/A 

Weld rejected after original weld 252 34% 34% 200 27% 27% 

Weld rejected after first repair 61 24% 32% 29 15% 24% 

Weld rejected after second repair 10 16% 31% 3 10% 24% 

Weld rejected after third repair 0 0% 31% 0 0% 24% 

Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A 

Total weld rejections 323 232 

Total weld 1058 967 

Overall weld rejection rate 31% 24% 
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Table 5-4. 241-AY Tank Farm Primary Tank Bottom Welding Success Comparison 

  Tank AY-101 Tank AY-102 

Length of 
Weld 
(ft) 

Reject 
Rate  per 

Repair 
Cycle 
(%) 

Total 
Reject 

Rate (%) 

Length of 
Weld 
(ft) 

Reject 
Rate per 
Repair 
Cycle 
(%) 

Total 
Reject 

Rate (%) 

Weld prior to inspection 672 N/A N/A 673 N/A N/A 

Weld rejected after original weld 67 10.0% 10.0% 229 34.0% 34.0% 

Weld rejected after first repair 7 10.4% 10.0% 86 37.6% 34.9% 

Weld rejected after second repair 1 14.3% 10.1% 27 31.4% 34.6% 

Weld rejected after third repair 1 100.0% 10.2% 1 3.7% 33.8% 

Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A 

Total weld rejections 76 343 

Total weld 748 1016 

Overall weld rejection rate 10.2% 33.8% 

The overall primary tank bottom radiographic film rejection rates for the 241-AW tank farm are 
summarized below in Table 5-5.h 
 

Table 5-5. 241-AW Tank Farm Primary Tank Bottom Weld Rejection Rate Summary 

Tank Total Weld Reject Rate (%) 

AW-101 30% 

AW-102 31% 

AW-103 27% 

AW-104 34% 

AW-105 31% 

AW-106 24% 

 
The overall radiographic film rejection rate for tank AY-102 was similar, at 33.8%, and weld 
rejections were a noted issue in RPP-RPT-53793.  The maximum number of times a weld section 
was repaired during 241-AY tank farm construction was four, with one weld section in tank AY-
101 and one weld section in tank AY-102.  It should be noted that a weld section is defined 
within this report as a one foot section.  During 241-AW tank farm construction, three weld 
sections were repaired four times, with two weld sections in tank AW-101 and one weld section 
in tank AW-102.  Correspondence between J.A. Jones Construction Company and American 
Bridge shows that J.A. Jones was becoming concerned regarding high weld film rejection rates.  
Both schedule impact and the quality of the work being performed were questioned. 
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On October 6, 1977, a letter was sent from J.A. Jones Project Manager, J.J. Flannery, to 
American Bridge Project Manager, C.J. Madewell, expressing concern for weld rejection rates in 
excess of 30%, reaching as high as 34%.  The letter has been included as App Figure C-1, and is 
quoted, in part, below. 
 

“Tracking of the combined X-Ray, Inc. and Vitro radiograph reject rate for the month of 
September, 1977 indicates the average reject rate to be 30% and the last ten days to be 
34% with porosity and slag inclusions being the major problems. We are very concerned 
that a reject rate of this magnitude, combined with a 20% manpower shortage, will have 
an adverse impact on your schedule in that welders are being diverted from production 
welding in order to perform the required repairs.” 

 
Following the initial correspondence regarding poor welding success, D.W. Cutting, Engineering 
Support for Rockwell International, performed a review of recent weld radiography to better 
understand the nature of the problem.  His findings are included in an internal letter from 
October 13, 1977, included as App Figure C-2, and quoted as follows: 
 

“At the request of Project Quality Assurance, on Tuesday, October 12, 1977, I 
investigated the weld defect situation at the B120 Tank Farm.  Interest had been aroused 
by a report which gave the weld rejection rate “approaching 35%.” 
 
Discussion with Seth Bridges, J.A. Jones QA Supervisor, revealed that the rejection rate 
was based on the number of x-ray films taken, not the amount of welding shot.  In an 
effort to get a better idea of the actual welding situation, I reviewed some 200 x-ray films. 
 
The first 160 feet of welds looked at showed about 3 to 5% defective welding, that is 
inches defective out of inches inspected, for extensive in line porosity.  I didn’t attempt to 
keep track of the lengths of the small occasional defects which were typical of most of the 
rejected film.  But they might add another 1% of rejectable welding.  This 160 feet of film 
had been shot in the last couple of weeks and represented recent welding. 
 
The final 40 feet of film reviewed was shot in early September.  Those films showed about 
50 or 60% defective welding.  The defect was incomplete penetration or fusion of the root 
and inline porosity coming from the root condition.  If this condition had been typical of 
all the welds I looked at, I would have recommended an immediate stop of all welding 
pending complete requalification of all welding procedures.  However, since this seemed 
to be the exception, I believe it probably was the result of bad fit up or an incorrect 
amperage or travel speed setting on the welder. 
 
A look at some of the joints ready for welding showed rusty conditions in the weld joint, 
particularly on the root lands, and varying root opening conditions.  The rust may be 
responsible for some of the inclusions and porosity, and the irregular root openings may 
be responsible for the incomplete penetration and inline porosity. 
 
Based on this brief review, my evaluation of the welding situation is as follows: the 
quality of the welding I looked at was not unusually poor compared to the rest of the 
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industry for that type of application.  I feel that some improvement could and should be 
made by much closer attention to weld joint conditions (configuration and cleanliness), 
and by strict adherence to the welding parameters listed on the approved welding 
procedure.” 

 
Mr. Cutting makes several important observations which serve to put these rejection rates into 
context.  Radiography was performed to analyze one foot long weld sections.  Given small 
defects in the weld section, a complete weld section could be rejected, requiring repair.  A 
required repair does not necessarily indicate that the entire section would have been ground out 
and re-welded.  This point was expressed in an October 18, 1977 letter by C.J. Madewell, Project 
Manager for American Bridge, in response to criticism regarding weld quality.  The letter is 
included as App Figure C-3 and reads as quoted below. 
 

“Your comments about weld quality are also misleading.  For the month of September, 
the average weld reject rate may be evaluated as follows: 
 

1. X-Ray film rejected 29% 
2. Rejected film without duplicates and informational film (non-work 

items) 
23% 

3. Rejected film without cosmetic repairs (non-welder items) 18% 
4. Weld footage rejected 2% 

 
Any one of these percentages are valid reject rates, but, they are not all indicative of weld 
quality.  We fail to see what positive effect letters of this nature will have upon the 
project.” 

 
Overall, the percentage of weld films rejected does reflect inadequate pedigree of weld sections, 
warranting repair.  Generally speaking, repeated repair of weld sections outside of the planned 
welding sequence is suspected to be a contributing cause for primary tank and secondary liner 
bottom flatness issues.  This correlation was discussed in RPP-RPT-54819, 241-SY Tank Farm 
Construction Extent of Condition Review for Tank Integrity.  For discussion of primary tank and 
secondary liner bottom flatness, refer to Section 5.3 of this report. 
 
Ultimately, all welds were examined and accepted using the methods described in Table 5-6, and 
all primary tank welds were stress relieved during the post-weld stress relieving process. 

 Non-Destructive Examination Methods Utilized 5.1.2

Throughout construction of the primary tank and secondary liner, non-destructive examination 
(NDE) was required.  The level of NDE varied between the primary tank and secondary liner and 
with elevation on the tank wall.  The change in NDE relative to elevation was based on the 
planned use of the tank to contain waste up to a specific elevation.  Table 5-6 provides a 
summary of the NDE used to ensure the pedigree of the primary tank and secondary liner.  
Further information regarding NDE use can be found in the construction specification for the 
primary tank and secondary liner, B-120-C4.  
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Table 5-6. 241-AW Tank Farm Non-Destructive Examinations Used During Construction7 

 Primary Tank Inspections Secondary Liner Inspections 

Tank Bottom 

• 100% radiography 
• Magnetic particle, where clips, 

lugs, etc. had been removed 
and/or repaired and all areas 
where plate damage had been 
repaired by filling, welding, 
grinding, etc. 

• Liquid penetrant 
• 100% visual 
• Hydrostatic leak test 

• 100% radiography 
• Liquid penetrant 
• 100% visual 

Bottom Knuckle 

• 100% radiography 
• Magnetic particle, where clips, 

lugs, etc. had been removed 
and/or repaired and all areas 
where plate damage had been 
repaired by filling, welding, 
grinding, etc. 

• Liquid penetrant 
• 100% visual 
• Hydrostatic leak test 

• 100% radiography 
• Liquid penetrant 
• 100% visual 

Vertical Wall 

• 100% radiography, not including 
the weld of the cylindrical shell 
to the top knuckle. 

• Magnetic particle, where clips, 
lugs, etc. had been removed 
and/or repaired and all areas 
where plate damage had been 
repaired by filling, welding, 
grinding, etc. 

• 100% visual 
• Hydrostatic leak test 

• 100% radiography, not including 
the weld of the cylindrical shell 
to the top knuckle 

• 100% visual 

Upper Knuckle 
and Tank Dome 

• 100% visual • 100% visual 

  

7 Tank NDE inspection reference documents: Specification B-120-C4 and Drawing H-2-70394 
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 Welding in Inclement Weather 5.1.3

Hanford Plant Standard weld procedure, HPS-220-W, paragraph 3.6.d, specifies the following 
for welding operations: 
 

“d. Protection from Adverse Environment 
 

Protection from direct winds, drafts, air currents, rain, snowfall, etc., shall be 
mandatory for all welding processes.  Special observation of this requirement shall 
be given where gas shielded welding processes, and submerged arc welding 
processes not using flux troughs, are involved.  The protection provided shall, as a 
minimum, shield the actual weld zone, the weld equipment, and the operator.” 

 
On several occasions, American Bridge failed to conform to this requirement, leading to the 
generation of the Nonconformance Reports (NCRs) found in Table 5-7. 
 

Table 5-7. Inclement Weather Welding Nonconformance Reports 

NCR # Tank Description Disposition Disposition Justification 
B-120-56 AW-104 

secondary 
bottom plate 

surfaces 

Sub-contractor performed 
welding operation on 
Tank 104 secondary 
bottom while rain was 
falling with no protection 
or shelter provided to 
keep rain off of the actual 
weld zone. Parts welded 
were lifting lugs. 

Accept As 
Is 

Fabricator is responsible for 
placement of tank bottom. By 
virtue of that responsibility he 
assumes complete integrity of 
lifting lug welds.  
 
Note: Lifting lugs are 
temporary, construction aid – 
not part of permanent 
structure. 

B-120-83 AW-105 
primary 

vertical #5 
course #2 

Subcontractor performed 
welding operation 
without providing any 
protection from falling 
snow. 

Reject Remove all weld metal placed 
which was exposed to falling 
snow by air carbon arc 
gouging. Replace removed 
materials and provide adequate 
operator and weld joint 
protection. Much care, trouble, 
and expense have been taken 
to limit the amount of 
hydrogen in the weld zone i.e. 
low hydrogen electrodes 
E7018, etc. weld rod baking, 
restricted time of rod exposure 
to atmosphere, etc. Welding in 
the presence of H2O causes 
breakdown of H & O into 
atomic H which is readily 
absorbed by ferrous material at 
elevated temperatures as 

5-7 



RPP-RPT-55981, Rev. 0 

Table 5-7. Inclement Weather Welding Nonconformance Reports 

NCR # Tank Description Disposition Disposition Justification 
occurs in the welding arc and 
immediate area. Absorbed 
hydrogen is known to be the 
primary causing element for 
delayed underbead cracking. 
As delayed cracking can take 
place any time from 
immediately after welding to 
as long as several months later, 
this becomes of critical 
concern. 

B-120-86 AW-105 
secondary 

round seam 
#2 

The subcontractor 
performed welding 
operations without 
providing protection from 
falling rain. 

Reject Remove all weld metal placed 
which was exposed to falling 
snow by air carbon arc 
gouging. Replace removed 
materials and provide adequate 
operator and weld joint 
protection. Much care, trouble, 
and expense have been taken 
to limit the amount of 
hydrogen in the weld zone i.e. 
low hydrogen electrodes 
E7018, etc. weld rod baking, 
restricted time of rod exposure 
to atmosphere, etc. Welding in 
the presence of H2O causes 
breakdown of H & O into 
atomic H which is readily 
absorbed by ferrous material at 
elevated temperatures as 
occurs in the welding arc and 
immediate area. Absorbed 
hydrogen is known to be the 
primary causing element for 
delayed underbead cracking. 
As delayed cracking can take 
place any time from 
immediately after welding to 
as long as several months later, 
this becomes of critical 
concern. 

B-120-96 AW-101 
secondary top 
knuckle at 0° 
vertical seam 

Subcontractor performed 
welding operations 
without providing 
protection from falling 
rain, on tank 101 

Conditional 
Accept 

Final pass of those affected 
areas shall be subjected to a 
liquid penetrant exam, per 
section 15H, Paragraph 3.B (3) 
of Specification B-120-C4. 
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Table 5-7. Inclement Weather Welding Nonconformance Reports 

NCR # Tank Description Disposition Disposition Justification 
secondary top knuckle at 
0° vertical seam. 

Much care, trouble, and 
expense have been taken to 
limit the amount of hydrogen 
in the weld zone i.e. low 
hydrogen electrodes E7018, 
etc. weld rod baking, restricted 
time of rod exposure to 
atmosphere, etc. Welding in 
the presence of H2O causes 
breakdown of H & O into 
atomic H which is readily 
absorbed by ferrous material at 
elevated temperatures as 
occurs in the welding arc and 
immediate area. Absorbed 
hydrogen is known to be the 
primary causing element for 
delayed underbead cracking. 
As delayed cracking can take 
place any time from 
immediately after welding to 
as long as several months later, 
this becomes of critical 
concern. 

B-120-106 AW-105 
secondary 

round seam 
#1 between 
verticals #5 

and #6 

On March 8, 1978, the 
subcontractor performed 
welding operations 
without providing 
protection from falling 
rain (TK 105S Round 
Seam #1 between verts 5 
and 6 area markers 14 to 
19). The disposition of 
the subsequent NCR (B-
120-86) states, to remove 
all weld metal which was 
exposed to falling rain 
and replace. 
Approximately 3 feet 
only, of the affected area 
has been removed and 
replaced, leaving 
approximately 2 feet 
which has not. 

Conditional 
Accept 

Perform dye penetrant testing 
on remaining 2 feet as per 
section 15H, paragraph 3.B (3) 
Spec. B-120-C4. Absorbed 
hydrogen (potentially 
introduced by water) causes 
delayed underbead cracking. 

Note:  NCRs included as App Figure C-4 through App Figure C-8. 
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As noted in the disposition justifications of NCRs B-120-83, B-120-86, B-120-96, and B-120-
106: 
 

“Welding in the presence of H2O causes breakdown of H & O into atomic H which is 
readily absorbed by ferrous material at elevated temperatures as occurs in the welding 
arc and immediate area.  Absorbed hydrogen is known to be the primary causing element 
for delayed underbead cracking.” 

 
It is further explained that this delayed underbead cracking can present itself immediately or as 
long as months in the future.  The delayed nature of this cracking was of critical concern, 
creating the potential for inspection acceptance of a potentially unacceptable weld.  For this 
reason, J.A. Jones utilized red hold tags on many occasions to stop work by American Bridge, 
generating the NCRs listed in Table 5-7. 
 
On April 19, 1978, American Bridge responded to the various letters sent and stoppages imposed 
by J.A. Jones. The letter has been included as App Figure C-9, and is quoted as follows: 
 

“Reference is made to your letters JAJ-932-375, JAJ-932-378, and JAJ-932-384 
regarding welding during inclement weather. 
 
Your letters lead one to believe that we have flagrantly abused our contractual 
responsibilities as outlined by the Specifications.  We point out that we have worked over 
1,200 welder days in inclement weather and generated six hold tag incidents regarding 
protection.  Obviously, a difference of opinion now exists of what is necessary and 
adequate.  
 
We first want to go on record as opposed to the extensive replacement welding outlined 
in your letters.  Weld shrinkage caused by reworks of this magnitude can only have a 
detrimental affect [sic] on the geometry of the final product.  The Specification Special 
Conditions state that work on a nonconformance is not to proceed until its disposition 
has been determined and received approval.  This is your contractual responsibility as 
outlined in the Specifications.  It is a matter of record that the referenced hold tags were 
removed and work allowed to proceed by the following day of their application.  On the 
dates of your letters, work had proceeded to the point that weld shrinkage can no longer 
be controlled in the normal matter. 
 
For your information we offer the following: 
 

1. In Tank 105 seam C2V5, the welder began welding at location 0 on the 
day the hold tag was placed.  At the time of placement he was welding 
between increments 1-2.  The maximum length of weld considered, 
therefore, should be two lineal feet. 

2. In Tank 105, of the five lineal feet between increments 14-19, in excess of 
three feet has already been replaced because of defects found by 
radiography.  Again, two lineal feet should be considered. 
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3. In Tank 105 between the increments 29-33, our information indicates that 
arc gouging in preparation for welding was being performed, but actual 
welding had not yet begun. 

4. For Tank 104 knuckle-to-dome weld, the weld backup bar was being 
tacked to the knuckle side only with 3/16 x 1/2 inch fillet welds when the 
hold tag was placed.  Subsequent weld passes have raised the temperature 
high enough to allow any entrapped hydrogen in the tacks to escape.  
There is no standard established in any of our codes, by the way, for the 
amount of hydrogen acceptable in these materials. 

 
We suggest that alternate inspection methods be employed to determine the adequacy of 
the weld metal placed. 
 
We request that you re-evaluate the replacement work you have directed and in view of 
our objections, reaffirm your instructions.  As discussed this date, Tank 104 is being 
readied for stress relief and should be addressed first.” 
 

In response to the April 19, 1978 letter from American Bridge, J.A. Jones responded on April 21, 
1978 to provide the requested instruction.  The content of the letter has been quoted below and 
the original can be found as App Figure C-10. 
 

“With reference to your letter of April 19, 1978, regarding welding during inclement 
weather, please comply with the following: 
 
Item No. 1 – Tank 105: Accept your two lineal feet of repair, with sufficient supporting 

documentation. 
Item No. 2 – Tank 105: Accept your two lineal feet of repair with sufficient supporting 

documentation. 
Item No. 3 – Tank 105: Accept your statement as is. 
Item No. 4 – Tank 104: Removal of weld metal prior to stress relieving will not be 

required.  However, immediately after stress relieving, dye 
penetrant testing will be done to the effected [sic] area to 
determine if cracking exists in the weld joint.  If cracking does 
exist, the necessary weld repairs will be made by you to correct 
this problem.” 

 
Following this exchange of letters and non-conformance reports, Vitro Engineering Corporation 
issued a letter on July 14, 1978, illustrating their position on welds performed while exposed to 
inclement weather.  The letter has been included as App Figure C-11 and the contents are as 
follows: 
 

“This letter is to provide Vitro’s position on welds performed and exposed to inclement 
weather. 
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All welds which have been made while exposed to wet weather conditions shall have a 
dye penetrant test performed after a delay period (49 Hours Min.) has transpired.  For 
further information see attachment. 
 
NCR 120-86 and 106 have been dispositioned accordingly. Should other welds be 
prepared while exposed to wet weather they will also have a similar disposition.” 

 
As is presented in the above correspondence, the approach for dealing with seams welded in 
inclement weather changed.  Initially, direction was provided to gouge out and replace affected 
weld material.  Later, Vitro directed the performance of delayed dye penetrant testing (at least 49 
hours after weld performance).  Whether a dye-penetrant test conducted 49 hours following weld 
performance would detect delayed underbead cracking in a seam is unclear.  As described 
previously, underbead cracking might not have presented itself until months had passed.  In the 
past, concern for weld quality was in regard to high weld rejection rates as seen for tank AY-102.  
In reviewing 241-AW tank farm construction, it is apparent that delayed underbead cracking as a 
result of inclement weather welding is an additional item of concern with regard to tank weld 
quality.  While many stoppages and repairs occurred as a result of inclement weather welding, 
those that were documented received ample attention and were dispositioned with the intent to 
ensure weld quality and tank integrity. 

 Secondary Liner Damage during Refractory Removal 5.1.4

Construction Specification B-120-C4, section 15H, paragraph 3.A.(1).h, specifies the following 
regarding general execution of tank erection: 
 

“h. Sharp gouges or deep scratches on all inner surfaces of the primary tank cylindrical 
section or bottom, and secondary tank bottom will be unacceptable when in excess of 
1/32 inch in depth.  Fill any imperfections exceeding 1/32 inch in depth with weld metal 
and inspect in accordance with paragraph 3B(4).” 

 
As supporting information for the above quote, section 15H, paragraph 3.B.(4), of Specification 
B-120-C4 outlines magnetic particle examination, which was to be performed on all areas where 
plate damage had been repaired by filing, welding, grinding, etc.  See Figure 4-8 for refractory 
section layout. 
 
As a result of refractory removal and replacement, discussed in Section 5.4, scratches and gouges 
were inflicted upon the secondary liner bottom of several tanks.  Non-conformance reports were 
written to document the issue as it pertained to both tank AW-101 and AW-106 and 
correspondence was located to document direction for the repairs.  Mention of repairs to the tank 
AW-102 secondary bottom was also discovered in a letter from J.A. Jones to American Bridge.  
Detail of these events can be found in the following sub-sections. 

5.1.4.1. Tank AW-101 

On June 23, 1977, an NCR and three pieces of correspondence were generated regarding 
scratches and gouges in the tank AW-101 secondary bottom.  NCR B-120-62, included as App 
Figure C-12, reads as follows: 
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“Sufficient care was not exercised by the contractor while removing the insulating 
concrete refractory in area “D” grid of the secondary tank bottom, resulting in numerous 
scratches and gouges in tank 101 exceeding the maximum depth of 1/32”.” 
 

With this discovered issue noted, correspondence was sent on June 23, 1977, within J.A. Jones, 
between Vitro and ARHCO, and finally from J.A. Jones to American Bridge to provide 
direction. 
 
Internal correspondence to J.A. Jones in a memorandum, included as App Figure C-13, states, in 
part, the following: 
 

“This memo is being written to confirm the agreement made yesterday (June 22, 1977) by 
the Project B-120 Team members in regards to the chipping out gun gouges in segment D 
of Tank 101 secondary bottom.  These gouges occurred during removal of the insulating 
refractory from this segment by J.A. Jones Construction Company…It was decided to 
treat the gouges in the following manner: 
 

1. Grind out those that are less that [sic] 1/32” deep. 
2. Repair those that exceed 1/32” depth in accordance with Specification (B-120-

C4, Sect. 15H, PP. 3.A.(1)H). 
3. For gouges that are on the weld, grind the reinforcement flush with the base 

metal and further evaluate the gouge at that point. 
 
It should be noted that Item 1 is not addressed in the Spec., and is, therefore outside the 
scope of the Spec.” 

 
Vitro Engineering also provided comment on the June 22, 1977, meeting via a memorandum to 
ARHCO, included as App Figure C-14, and quoted as follows: 
 

“This letter is to confirm discussions held in the JAJ 241-AW construction trailer on the 
afternoon of June 22nd with regard to gouges in the 241-AW-101 secondary tank bottom 
that were made during the course of removing the “D” section of the initial concrete 
pour… 
 
It was understood that these gouges were made by a jackhammer that was being used to 
breakup [sic] the cast-in-place insulating concrete. 
 

• Gouges with depth exceeding 1/32”: Repair in accordance with paragraph 
3.A.(1)h of Section 15H of construction specification B-120-C4. 

• Gouges with depth equal to or less than 1/32”: Grind sharp edges smooth.” 
 

With the method for repair defined, NCR B-120-62 was dispositioned as follows: 
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“Repair and inspect in accordance with paragraph 3.A.(1)h of Section 15H of 
construction specification B-120-C4.  Gouges with depth of 1/32” or less shall have 
sharp edges ground smooth.” 

 
Lastly, J.A. Jones provided direction to American Bridge for repair and inspection of the affected 
area via a letter, included as App Figure C-15, and quoted, in part, as below. 
 

“We request that you make the necessary repairs on the surface of Secondary Tank No. 
101 in the area where the insulating concrete was removed.  The Vitro inspector has 
marked the area to be ground, or welded, ground and magnetic particle inspected.” 

 
On June 27, 1977, a response letter from American Bridge was sent to J.A. Jones.  This letter 
documents completion of the repairs to the tank AW-101 secondary bottom and is included as 
App Figure C-16.  Relevant detail has been quoted below: 
 

“The repair work of the steel secondary bottom in Tank 101 you requested American 
Bridge to make on June 23, 1977 (JAJ-932-200) was accomplished on June 23, 1977.” 

5.1.4.2. Tank AW-102 

The refractory slab for tank AW-102 was also completely replaced with LW70 following initial 
placement of LW50 and, while not well documented, minor note of secondary liner repair was 
discovered in a letter from J.A. Jones to American Bridge.  This letter, dated July 14, 1977, is 
included as App Figure C-17 and reads as follows: 
 

“The administration has removed Sections A and E which were originally intended to be 
left in place.  Please repair bottom plate areas as marked by the Vitro inspector.  The 
repairs are to be accomplished by the same methods used in Tank 101 (Ref: JA Jones 
letter of June 23, 1977).” 
 

While extensive information was not discovered documenting scratches and gouges in the tank 
AW-102 secondary liner bottom, it should be noted that similar methods would have been 
utilized as were employed for tank AW-101 for refractory removal (i.e. jackhammers, chain 
saws, etc.), which led to the required repairs. 

5.1.4.3. Tank AW-106 

On June 28, 1977, an interoffice correspondence documents concern for the tank AW-106 
secondary liner bottom during refractory removal operations. This correspondence has been 
included as App Figure C-18 and is quoted as follows: 
 

“During our Weekly Construction Meeting on May 4, 1977, Mr. D. D. Ritter, (ARCHO) 
[sic], observed Mr. J. Murphy (VERTECS), using a chain saw to remove slabs of 
insulating refractory from Tank 106. Mr. Ritter stated that he was very concerned about 
the damage that could occur if the saw blade came in contact with the steel secondary 
bottom.  He demanded that the operation be stopped.” 
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On October 3, 1977, NCR B-120-71 was originated to document numerous gouges in the tank 
AW-106 secondary bottom.  This NCR has been included as App Figure C-19 and the 
description reads as follows: 
 

“Sufficient care was not exercised by the contractor while removing insulating refractory 
in secondary tank bottom #106, resulting in numerous gouges on the tank bottom.  
 
*NOTE: None of the gouges are deeper than 1/32”.” 
 

Disposition of NCR B-120-71 was provided, directing the following: 
 

“Gouges shall have sharp edges ground smooth.” 

5.2 POST-WELD STRESS RELIEVING 

During post-weld stress relieving of the 241-AW tanks, there were five instances of the 
maximum temperature differential of 200° F in the tanks being exceeded and certain 
thermocouples in the tanks not reaching the specified stress relieving temperature of 1000° F.  In 
each of these tanks, the thermocouples that did not reach the specified temperature were located 
near the bottom center of the tank.  This failure was thought to be a malfunction due to excessive 
moisture in the refractory.  These data call into question whether the primary tank bottoms in 
tanks AW-102 through AW-106 reached the specified stress relieving temperature of 1000° F.  
However, the NCRs documenting these instances were dispositioned “Accept As Is” and 
expressed that reviews of all of the temperature data in these tanks indicated that the primary 
tanks had experienced successful stress relief operations.  These NCRs are included as App 
Figure C-20 through App Figure C-24.   

5.3 TANK BOTTOM FLATNESS 

Specification B-120-C4, as was identified for other tank farm construction projects, required that 
primary tank bottoms and secondary liner bottoms could have no root-to-crown slopes (bulges) 
greater than 3/8 in. per ft. and a maximum root-to-crown height of 3 in. or less.  Issues with tank 
bottom flatness are discussed in the following sections. 

 Secondary Liner Bottom Flatness 5.3.1

5.3.1.1. Tank AW-102 

Initial surveys of the AW-102 secondary liner bottom indicated that there were four areas not 
within the 3/8 in. per ft. tolerance.  NCR B-120-57 (App Figure C-25) was generated to record 
the out-of-tolerance issue on May 2, 1977. 
 
As a result of the out-of-tolerance tank bottom, American Bridge attempted to flatten one of the 
bulges by dropping a wide flange beam on it several times in an attempt to flatten it.  A May 2, 
1977, letter from D. R. Olney to J. E. Parsons (App Figure C-26) explains the event. 
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 “On the afternoon of Friday April 29, 1977, two red tags were placed on the ‘bumps’ in 
the Tank 102 secondary bottom… 

 
…American Bridge had checked the Tank 102 secondary bottom for flatness tolerance, 
and had found two areas where the slope of the bottom exceeded that which was allowed 
by the Specifications… Prior to the red tags being placed, I had personally witnessed 
American Bridge personnel measuring these out of tolerance areas.  I also witnessed 
them gently place two pieces of a 36” wide flange beam on one of the bumps in an 
attempt to flatten it out (one piece of beam was placed on top of the other)… 

 
…After I had returned to the office (approximately 20 minutes later)…J.H. Parrish 
presented us with copies of the red tags.  Parrish also informed us that the beams were 
being ‘dropped’ on that bump…” 

 
NCR B-120-55 was generated to record this event.  It is noted in NCR B-120-55 (App Figure 
C-27) that the sub-contractor dropped the beam about six times directly on one of the out-of-
tolerance bumps.  The disposition of this NCR is as follows. 
 

“Method used to attempt to reduce out-of-tolerance condition is unacceptable; however, 
what has been done will be accepted on condition that visual and magnetic particle 
inspection reveals no apparent damage to plate in vicinity of impact.” 

On June 1, 1977, it is noted in the QA log: 
 

“…Performed MT [Magnetic Particle Testing] in accordance with the disposition to NCR 
#55 [B-120-55] on the tank 102 secondary bottom…” 

 
There was no further discussion about the acceptance or rejection of the magnetic particle 
inspection in the QA log. 
 
A letter regarding the four out-of-tolerance bulges from J.A. Jones to American Bridge on May 
17, 1977, (Appendix B, App Figure C-28) states the following.  : 
 

“You have been notified, verbally, on several occasions, that the secondary bottom for 
Tank 102 has several areas that do not meet the slope requirement of 3/8” per foot as 
specified in Specification B-120-C4, Section 15H, Appendix B, Paragraph 3, page 27; 
and from our recent conversations, it appears that American Bridge chooses to interpret 
the specifications different from the Administration.  I feel obligated to inform you that 
Vitro has written an NCR (B-120-57, 932-18), recording this condition.  Vitro’s 
Engineering Department has been unable to come up with justification for accepting the 
‘out of tolerance’ condition ‘as is’ and will require corrective action on the part of the 
subcontractor, which can be comprised of any of the following items: 

 
1. Demonstrate, through analytical means, that the above areas cannot be 

stressed more than specification allowances. 
2. Implement a repair procedure which will correct the ‘out of tolerance’ 

conditions. 
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Please note that a repair procedure will be subject to approval by the Administration.  
From a Project standpoint, this item does materially affect your overall schedule.” 
 

NCR B-120-57 was accepted as is on May 31, 1977, based on the following disposition and 
justification: 
 

“An engineering evaluation of the out-of-specified tolerance conditions in the 241-AW-
102 secondary tank bottom was made; and the conditions are determined to be 
acceptable as-is.  This evaluation included a review of two analytical reports prepared by 
Battelle Northwest [“Recommended Bottom Flatness Tolerance for Million Gallon Waste 
Storage Tanks” and “Analysis of Stresses Due to the Flattening of Bumps in the Bottom 
and Knuckle Regions of Million Gallon Waste Storage Tanks”] for ARHCO.  These 
reports indicate that bump slopes up to 3/4” per foot are acceptable in bottom plates.  
This is double the specified slope tolerance of 3/8” per foot.  Only one of the bumps, 
included in this NCR, has a slope of 3/4” per foot. 

 
A review of the BNW analytical reports with their analyst, JR Friley, revealed the 
following considerations that rended [sic] the acceptance of these out-of-tolerance bumps 
reasonable and yet conservative: 

 
A. The BNW analytical approach itself was conservative.  The assumption was made 

that tank bottom bumps completely flattened out under operational loading 
conditions- -actually, it is inconceivable that bottom bumps will ever completely 
flatten out under actual operational loading. 

B. Compressive stresses indicated in the reports will not vary significantly as a 
function of plate thickness.  This is important because the 3/4” per foot tolerance 
stated above was determined for 1/2” plate rather than for 3/8” plate as used in 
the 241-AW-102 secondary tank bottom. 

C. The BNW analysis was based on yield strength of plate material at 350°F (39,000 
psi); whereas, the secondary tank bottom operating temperature will probably be 
closer to 200°F maximum (44,000 psi).  This will reduce the potential of building-
in residual stresses through full loading cycles.” 

 
Following the acceptance of this out-of-tolerance condition, a letter, included as App Figure 
C-29, was sent from J.A. Jones to American Bridge on June 8, 1977, which stated: 
 

“Reference is made to our letter dated May 17, 1977 regarding the out of tolerance 
condition of the Tank 102 secondary bottom.  As you are aware, the Administration has 
decided to disposition this Nonconformance to accept ‘as is’.  The requirement for 
American Bridge to provide an analysis or a repair procedure is waived…” 
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5.3.1.2. Tank AW-106 

At least 19 different locations on the tank AW-106 secondary bottom exceeded the 3/8 in. per ft. 
specification.  Figure 5-1 shows the location of each of these out-of-tolerance areas.   
 
NCR B-120-72 was generated as a result of the out-of-tolerance conditions in the tank AW-106 
secondary bottom.  The bulges were later accepted using the disposition in NCR B-120-72 
(Appendix B, App Figure C-30), which stated: 
 

“An engineering evaluation of the out-of-specified tolerance conditions in the 241-AW-
106 secondary tank bottom was made; and the conditions are determined to be 
acceptable as-is.  This evaluation included a review of two analytical reports prepared by 
Battelle Northwest [“Recommended Bottom Flatness Tolerance for Million Gallon Waste 
Storage Tanks” and “Analysis of Stresses Due to the Flattening of Bumps in the Bottom 
and Knuckle Regions of Million Gallon Waste Storage Tanks”] for ARHCO.  These 
reports indicate that bump slopes up to 3/4” per foot are acceptable in bottom plates.  
This is double the specified slope tolerance of 3/8” per foot.  Only one of the bumps, 
included in this NCR, has a slope of 3/4” per foot. 

 
A review of the BNW analytical reports with their analyst, JR Friley, revealed the 
following considerations that rended [sic] the acceptance of these out-of-tolerance bumps 
reasonable and yet conservative: 

 
A. The BNW analytical approach itself was conservative.  The assumption was made 

that tank bottom bumps completely flattened out under operational loading 
conditions- -actually, it is inconceivable that bottom bumps will ever completely 
flatten out under actual operational loading. 

B.  Compressive stresses indicated in the reports will not vary significantly as a 
function of plate thickness.  This is important because the 3/4” per foot tolerance 
stated above was determined for 1/2” plate rather than for 3/8” plate as used in 
the 241-AW-106 secondary tank bottom. 

C. The BNW analysis was based on yield strength of plate material at 350°F (39,000 
psi); whereas, the secondary tank bottom operating temperature will probably be 
closer to 200°F maximum (44,000 psi).  This will reduce the potential of building-
in residual stresses through full loading cycles.” 
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Figure 5-1. Tank AW-106 Secondary Bottom Out-of-Tolerance Locations 

 Primary Tank Bottom Flatness 5.3.2

Tank AW-106 primary bottom was surveyed and found to be acceptable per Meeting of Work 
Minutes on July 5, 1978 (Appendix B, App Figure C-31).  There was no further information 
located with respect to primary bottom flatness. 

 241-AW Tank Farm Bottom Flatness Issues Summary 5.3.3

The principal issue with unsupported bulges in the secondary liner is that the bulges compress 
under the weight of a filled primary tank.  The refractory may then crack due to a lack of strength 
in shear, leaving portions of the primary bottom unsupported. 
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Tanks AW-102 and AW-106 had bulging in the secondary liner bottom.  The bulging in the 
secondary liners of tanks AW-102 and AW-106 is similar to the bulging noted in RPP-ASMT-
53793 for tank AY-102.  In this 241-AW tank farm instance, each secondary liner was accepted 
as is, following engineering evaluation to determine any risk to tank structural integrity. 
 
No indication of bulging in any of the primary tank bottoms was found. 

5.4 REFRACTORY 

 Weak Refractory Compressive Strength 5.4.1

The original specification for the refractories in the 241-AW farm called for either Kaolite 2000 
or Lite Wate 50; American Bridge chose to use Lite Wate 50.  When the first two refractories 
were placed in tanks AW-105 and AW-106, NCR B-120-46 (see App Figure C-32) was written 
to call attention to deviations from approved procedure for the placement of insulating concrete.  
Compressive strength tests for the concrete that was placed in these two tanks showed low 
strength and the refractories were deemed unacceptable.  It was discovered that the LW50 that 
was used in tanks AW-105 and AW-106 contained an air entrainment agent instead of the air 
dispersing agent that had been specified in the approved procedures.  According to a letter from 
Pryor-Giggey, the manufacturers of LW50, the air entrainment agent would have weakened the 
concrete by introducing minute air bubbles throughout the concrete, making it highly porous (see 
App Figure C-33).  American Bridge was instructed to remove the low strength concrete from 
tanks AW-105 and AW-106 and to demonstrate a successful refractory installation procedure 
before proceeding with any other refractory work. 

The demonstration showed that correct mixing and placement procedures could produce 
satisfactory results and American Bridge was directed to perform a supervised placement of 
LW50 in tank AW-101.  Four of the five sections in the tank AW-101 refractory were 
satisfactory, but section D was rejected due to low compressive strength.  This section was 
removed and replaced with LW50 that was enriched with Ciment Fondu8, a calcium aluminate 
binder commonly used in refractory cement (see App Figure C-34).  This increased the 
compressive strength of the refractory without significantly increasing the k factor, or thermal 
conductivity, of the cement (see App Figure C-35).  The replaced section was approved. 

The enriched blend of LW50 was used for the refractory in tank AW-102 and had a satisfactory 
compressive strength.  However, when leak detection slots were cut in the refractory, laminations 
were found and it was deemed unacceptable.  The laminations were likely due to placement of 
the concrete when the outside temperatures were too high.  Future pours were conducted during 
cooler hours to minimize the likelihood of more such laminations.  Pryor-Giggey suggested the 
use of LW58 to improve the compressive strength margin of the refractory, but later suggested 
the use of LW70 instead (see App Figure C-36 and App Figure C-37).  The AW-102 refractory 
was replaced with LW70 and found to be satisfactory. 

8Fondu is a registered trademark of Ciment Lafarge Corporation. 
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LW70 was used successfully for the refractories in tanks AW-103 and AW-104, and it was 
subsequently used to replace the unacceptable LW50 that was initially placed in tanks AW-105 
and AW-106. 

 Steaming during Stress Relieving 5.4.2

Reviewed Vitro job logs, kept during stress relief activities, show that steam was present during 
heating of tanks AW-105 and AW-106. They further indicate that it was caused by retained 
moisture in the refractory.  These notes have been incorporated into the Appendix A table of key 
construction events for June 7, 1978, and June 15, 1978, respectively.  These tanks are the only 
two in the 241-AW tank farm for which notes of steaming were discovered, with no mention of it 
in any other reviewed documentation. 

 Water Overflow into Annulus 5.4.3

On April 12, 1978, during the hydrostatic testing of tank AW-102, the primary tank was 
overfilled and water poured into the annulus and out of the access in the secondary liner.  No 
NCR was written, but the daily logbook notes that American Bridge was directed to attempt to 
prevent similar overflow occurrences in the future. 

The daily logbook states that on June 29, 1978, crews completed filling tank AW-104 with 
water.  The hydrostatic testing of this tank was completed on May 26, 1978, and there is no daily 
logbook entry regarding the reason it was being filled again.  On July 5, 1978, the daily logbook 
notes that crews pumped water out of the tank AW-104 annulus, but there is no discussion of 
when or how the water was introduced.  This may have been an overflow of water from the 
primary tank into the annulus if water was being used to support the concrete dome pour.  There 
is no other mention of the introduction of water into the annular spaces of these two tanks. 

Laboratory tests were conducted to study the effects of heating and water saturation on the 
compressive strength and thermal conductive properties of LW70.  Results showed varying 
compressive strengths and thermal gradients among all samples, including field cast cylinders 
and lab-mixed cylinders.  The thermal gradients of the cylinders showed that they would keep 
the secondary liner well below the specified 500° F.  Compressive strength tests showed that 
both heat exposure and water saturation affected the compressive strength of the concrete; 
however, all of the samples tested performed well above the 130 psi threshold.  For details of the 
testing procedures used, see RPP-19097, Evaluation of Insulating Concrete in Hanford Double-
Shell Tanks, Attachment 10.  For test result data, see App Figure C-38, App Figure C-39, and 
App Figure C-40. 

Similar tests were conducted on samples of LW50 taken from the first refractories poured in 
tanks AW-105 and AW-106.  The refractories in these tanks were deemed unacceptable and 
replaced with LW70, but the LW50 that was used in tank AW-101 was considered acceptable 
and allowed to remain.  The results of the tests on the AW-105 and AW-106 refractories showed 
that specimens that were exposed to higher temperatures or water soak tended to exhibit lower 
compressive strength values than those that had been held under ambient conditions (see App 
Figure C-41).  There are no data available on enriched LW50. 
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 241- AW Tank Farm Refractory Issues Summary 5.4.4

The use of LW50 for the refractories in the 241-AW tanks produced low strength concrete due to 
deviations from procedure, despite the successful use of LW50 in the 241-SY farm.  Most of the 
LW50 that had been poured in the 241-AW tanks was removed and replaced with LW70 due to 
inadequate compressive strength.  Only tank AW-101 retained any LW50, having four of its five 
sections made of regular LW50 and one section made of enriched LW50.  Laminations in the 
enriched LW50 poured in tank AW-102 caused crews to begin pouring during cooler weather. 
 
Steam was noted in Vitro job logs during stress relief activities in tanks AW-105 and AW-106 
and was attributed to moisture in the refractory.  No further documentation on the subject was 
found. 
 
Water was introduced into the annular spaces of AW-102 and AW-104 after stress relieving, 
though it was only mentioned in passing in the daily logbooks.  The water was removed and no 
further documentation on the subject was found. 

5.5 ISSUES UNIQUE TO 241-AW TANK FARM 

 Surface Defects and Plate Laminations 5.5.1

Surface defects and suspected plate laminations of plate steel were discovered and documented 
with American Bridge NCRs on many occasions.  These defects were suspected to be the result 
of transportation as well as fit-up activities, which often required temporarily welding equipment 
to the plate surface.  Defects were repaired in accordance with approved specifications. 
 
Table 5-8 provides an overview of American Bridge NCRs related to these conditions.  The 
piece mark number, along with the heat and slab number, provide the necessary information to 
locate a particular piece of steel in the tank.  The piece mark number is not unique to a particular 
tank, only identifying placement in a general tank design.  Heat and slab numbers, when 
combined with the piece mark number, constitute a unique set of information. This identifies a 
particular plate location in a particular tank.   
 
Information to follow will highlight the approach used to qualify and accept use of the material 
during construction. 
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Table 5-8. American Bridge Surface Defect Nonconformance Reports 

NCR # Tank Piece Mark Description Disposition 
77-1 AW-103 

Secondary 
Bottom 

102B011 See attached sketch 
(included with App Figure 
C-42). Heat No. 1G5823. 
Slab No. 1400B. 

Relocate to bottom fabrication 
area. 
 

1) Make repair per Welding 
Procedure Specification 
WLD-1-A. 

2) Insure complete removal 
of defect using magnetic 
particle inspection as 
defined in Section 8 of 
the Construction 
Department Quality 
Assurance Manual. 

3) Grind as-deposited weld 
metal flush with parent 
material. 

4) Perform Magnetic 
Particle Inspection as 
defined in the 
Construction 
Department Quality 
Assurance Manual – 
Section 8. 

 
This repair procedure has been 
technically reviewed and 
evaluated to be non-detrimental 
to the plate. 

77-2 AW-105 
Secondary 

Bottom 

102B01 Surface defect located by 
visual inspection. Heat No. 
2G1138. Slab No. 0600C. 

Same as for 77-1. 

77-3 AW-103 
Secondary 

Bottom 

102B08 Surface defect located by 
visual inspection. Heat No. 
2G1142. Slab No. 2300C. 

Same as for 77-1. 

77-4 AW-106 
Secondary 

Bottom 

102B05 Two gouges in the surface 
located by visual 
inspection. Heat No. 
2G1138. Slab No. 0900C. 

Same as for 77-1. 

77-5 AW-106 
Secondary 

Bottom 

102B09 Surface defect located by 
visual inspection. Piece is 
part of Tank 106-S bottom 
and is located next to seam 
BRS #2 and film 
identification #54. Heat No. 
2G1142. Slab No. 1700C. 

1) Make repair per Welding 
Procedure Specification 
WLD-1-A. 

2) Insure complete removal 
of defect using magnetic 
particle inspection as 
defined in Section 8 of 
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Table 5-8. American Bridge Surface Defect Nonconformance Reports 

NCR # Tank Piece Mark Description Disposition 
the Construction 
Department Quality 
Assurance Manual. 

3) Grind as-deposited weld 
metal flush with parent 
material. 

4) Perform Magnetic 
Particle Inspection as 
defined in Section 8 of 
the Construction 
Department Quality 
Assurance Manual. 

 
This repair procedure is 
approved by Engineering, and 
provides a repaired plate 
equivalent to a plate not 
requiring repair. 

77-9 AW-104 
Secondary 

Bottom 

102B010 Surface defect located by 
visual inspection. Piece is 
part of Tank 104-S (bottom 
plate) and is located  7-1/2” 
(ab’t) west of Weld Seam 
BNS #5, between film 
markers 2 and 3. 

Same as for NCR 77-5. 

77-10 AW-104 
Secondary 

Bottom 

102B08 Surface defect located by 
magnetic particle. Piece is 
part of Tank 104-S (Bottom 
Plate) and is located 2” 
(ab’t) west of Seam BNS 
#1, between film markers 1 
and 2. Heat No. 2G1142. 
Slab No. 2100A. 

Same as for NCR 77-5. 

77-11 AW-102 
Primary 
Bottom 

201B05 Surface defect located by 
visual inspection. Piece is 
part of Tank 102-P (Bottom 
Plate) and is located 1” 
(Ab’t) west of Seam 
BNS#2 and between film 
markers 5 and 6. Heat No. 
D05379. Slab No. 06034. 

Same as for NCR 77-5. 

77-13 AW-103 
Secondary 

Bottom 

102B011 Surface defect located by 
dye penetrant inspection. 
Heat No. 1G5823. Slab No. 
1400B. 

Same as for NCR 77-5. 
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Table 5-8. American Bridge Surface Defect Nonconformance Reports 

NCR # Tank Piece Mark Description Disposition 
77-18 AW-101 

Secondary 
Shell 

501M1 Surface defect located by 
visual inspection. Tank 101 
– Secondary Tank – 1st 
course shell plate. Heat No. 
1G4720. Slab No. 1600C. 

Same as for NCR 77-5. 

78-2 AW-103 
Secondary 

Shell 

501M1 Surface defect located by 
visual inspection. Tank 
103-S. Course No. 2. Heat 
No. 1G5826. Slab No. 
0800A. 

Same as for NCR 77-5. 

78-3 AW-103 
Secondary 

Shell 

501M1 Surface defect located by 
visual inspection. Tank 
103-S. Course No. 2. Heat 
No. 1G5826. Slab No. 
2200A. 

Same as for NCR 77-5. 

78-4 AW-101 
Secondary 

Shell 

F501M1 Surface defect located by 
visual inspection. Tank 
101-S. Course No. 2. Heat 
No. 1G5826. Slab No. 
1700A. 

Same as for NCR 77-5. 

78-5 AW-102 
Secondary 

Shell 

F501M1 Surface defect located by 
visual inspection. Tank 
102-S. Course No. 2. Heat 
No. 2G1142. Slab No. 
0800A.  

Same as for NCR 77-5. 

78-8 AW-106 
Secondary 

Shell 

F501M1 Surface defect located by 
visual inspection. Tank 
106-S. 2nd Course Shell 
Plate. Heat No. 1G5826. 
Slab No. 0400A. 

 
1) Make repair per Welding 

Procedure Spec WLD-1-
A. 

2) Insure complete removal 
of defect by using 
Magnetic Particle 
Inspection as defined in 
Section 8 of the 
Construction 
Department Quality 
Assurance Manual. 

3) Grind as-deposited weld 
metal flush with parent 
metal. 

4) Perform inspection as in 
2, above. 

 
Note: This repair procedure is 
approved by Engineering and 
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Table 5-8. American Bridge Surface Defect Nonconformance Reports 

NCR # Tank Piece Mark Description Disposition 
provides a repaired plate 
equivalent to a plate not 
requiring repair. 

78-9 AW-103 
Secondary 

Shell 

F501M1 Surface defect located 
visual inspection. Tank 
103-S. 4th Course Shell 
Plate. Heat No. 1G5824. 
Slab No. 2800A. 

Same as for NCR 78-8. 

Note: NCRs are included as App Figure C-42 through App Figure C-57. 

 
Table 5-9. Surface Defect NCR Tank Location Summary 

Tank Primary Bottom Secondary Bottom Primary Shell Secondary Shell 
AW-101 - - - 2 

AW-102 1 - - 1 

AW-103 - 3 - 3 

AW-104 - 2 - - 

AW-105 - 1 - - 

AW-106 - 2 - 1 
 
While the majority of surface defects found, documented, and dispositioned by American Bridge 
with their NCR process, in two instances, Vitro also produced NCRs to document defects found 
in plates upon arrival to the field. These two instances were with reference to American Bridge 
NCRs 77-1 and 77-5. 
 
A daily logbook note (App Figure C-58) from January 16, 1977, documents the generation of the 
first Vitro NCR (B-120-36, included as App Figure C-59) relative to the discovery and 
documentation in American Bridge NCR 77-1. It reads as follows: 
 

“Jim Parrish placed a red tag (#0312) on the piece of plate that had a lamination 
problem (a red tag had been applied by A.B. when it arrived at the jobsite). Parrish 
stated that an NCR will be written in order to formally receive the NCR that A.B. had 
written. Parrish was informed that this was beyond the scope of the contract and that 
A.B. would probably refuse to give them a copy of their NCR.” 
 

Despite being beyond the scope of the contract, as identified in the above note, NCR B-120-36 
was indeed generated by Jim Parrish and has been included as App Figure C-59.  It referenced 
American Bridge NCR 77-1 and provided the following disposition and justification: 
 

“Allow American Bridge to proceed with repairs in accordance with their own proposed 
disposition, per attached American Bridge NCR; however, American Bridge must provide 
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assurance that the plate, as repaired, conforms to ASTM 537, Class 1 and ASTM A20 
with supplementary requirement S12, as specified by the Construction Specification B-
120-C3. 
 
If adequate assurance is provided, the repaired plate can be considered equivalent to a 
similar plate not requiring repairs.” 
 

On February 14, 1977, Vitro Sr. Field Inspection, Jim Parrish, originated another NCR to 
document a discovered defect next to the BRS #2 seam in the tank AW-106 secondary bottom. 
Vitro NCR B-120-37, included as App Figure C-60, describes the issue as follows: 
 

“Discrepancy: 
There is a surface defect located in the 3/8” bottom plate of Tank #105 as shown on the 
attached sketch.” 
 
Disposition Justification: 
Repair by first removing the defect by grinding. Magnetic particle or liquid penetrant 
testing shall then be utilized to assure complete removal of the defect. Reweld and grind 
smooth the repaired area and then test the completed repair weld with magnetic particle 
testing. All welding and nondestructive testing shall be performed in accordance with the 
applicable approved procedures. 
 
Justification: 
ASTM 20 allows weld repairs of material with customer approval. Also, Specification B-
120-C4 Section 15H, paragraph 3A.(1)h defines repairs of surface defects.” 

 
It was not until the generation of Vitro NCR B-120-37 that American Bridge NCR 77-5 was 
developed, addressing the discovered defect. Detail of NCR 77-5 can be found in Table 5-8. 
 
As is repeatedly described in the dispositions of these non-conformances, plates that were 
repaired using the Engineering-approved repair procedure were deemed equivalent to 
undamaged plates.  Given the information discovered, adequate attention and disposition was 
given to ensure plate quality and tank integrity. 

 Tank Bottom Lifting 5.5.2

As mentioned in Section 4.2, some of the secondary bottom liners, such as tank AW-105, were 
built over the concrete foundation of a neighboring tank.  In this case, the tank AW-105 
secondary liner bottom was fabricated over the tank AW-103 concrete foundation.  Therefore, 
the secondary liner bottom had to be lifted and moved over to the tank AW-105 concrete 
foundation and lowered into place.  Prior to performing this work, American Bridge had to 
submit a procedure to Vitro for acceptance. 
 
There was concern with the procedure submitted by American Bridge from the beginning.  Once 
American Bridge submitted their procedure, additional information was requested prior to 
accepting the procedure.  It is noted in the Summary of Procedure for Lowering Tank Bottoms, 
(see App Figure C-61): 
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1. “On November 18, 1976, we received copies of American Bridges’ erection drawing 

DE-3, which itemized procedure for lowering tank bottoms.  This was reviewed and 
returned ‘Approve with Exception’ on December 8, 1976.  Exceptions are as follows: 

2. ‘American Bridge should submit strength analysis for bottom plate lifting 
loads.  Analysis should cover bottom plates, lugs, shackles and wire rope 
strength. 

3. Define appropriate procedure for removal of lifting lugs. 
 

Please Resubmit.’ 
 

2. On January 13, 1977, American Bridge resubmitted their erection procedure and 
design calculation as requested on the first submittal. 

3. During the process of review, Vitro determined that additional information was 
required on the analysis performed by American Bridge.  This additional information 
was hand-delivered February 9, 1977 to Dr. Chang with subsequent formal 
transmittal on February 11. 

4. Upon review of this additional information, Vitro determined that the method of 
analysis in the area of the lifting lugs was inadequately covered and requested a 
different method of calculation. 

5. JAJ requested this additional information from American Bridge, verbally and was 
informed that American Bridge was satisfied with the analysis as it stood, and that 
they felt they had already supplied more information than was contractually required 
and that it was up to the Administration to inform them if they wanted American 
Bridge to do any more work.  This information was passed on to Vitro.” 

 
The revised lifting stress calculations can be seen in Appendix C, App Figure C-62. 
 
American Bridge attempted to lift the tank AW-105 secondary liner bottom on February 18, 
1977.  A Surveillance Report from February 18, 1977, included as App Figure C-63, states: 
 

“ABD attempted to lower the 105 secondary tank bottom on 2/18/1977.  (Extent of lift 
was probably 6” off of tank support scaffolding.) 

 
After several attempts by ABD it was obvious that there were not enough lifting lugs (or 
supports) on the tank bottom to lift it without excessive distortion of the bottom.  (Note: 
Distortion – inelastic buckling between outer lifting lugs). 

 
ABD stoped [sic] the lifting procedure.  ABD contacted their engineering department for 
further analysis of their lifting (lowering) procedure.  Possible resolution to the situation 
will be to add additional lifting lugs or ‘strongbacks’ to bottoms.” 

 
A letter sent after the initial tank AW-105 bottom lift failure from A.W. Akerson to J.A. Jones on 
February 25, 1977, clarifies the concern J.A. Jones and Vitro had with the lifting procedure 
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submitted and subsequently used by American Bridge.  The letter, included as App Figure C-64, 
states: 
 

“…Vitro’s initial review of the analysis submitted…revealed that membrane stresses had 
been inadequately addressed.  Rather than formally disapproving and suffering the time 
delays of a formal resubmittal, you agreed to have Vitro’s Dr. Chang communicate 
directly wiah [sic] American Bridge to resolve analysis short comings.  Dr. Chang did 
indeed communicate [sic] directly with American Bridge; convinced them of the need for 
additional analysis…; and subsequently received, informally, additional analysis… 

 
…Dr. Chang found that the analysis model used by American Bridge for the vicinity of 
the lifting lugs was not realistic…discussions with American Bridge, however, indicated 
that they were unwilling to do any further analysis… 

 
…American Bridge expressed confidence in their analysis in its present state…American 
Bridge indicated their intent to proceed with the lifting operation; and Vitro Title III 
applied a red hold tag to prevent lifting…Later in the day, Vitro elected to allow 
American Bridge to proceed at their own risk, on the basis of the confidence expressed in 
their letter…and with the understanding that if Vitro’s checking analysis of the lifting 
lugs proved that problem did exist, American Bridge would repair or replace the 
relocated bottom…” 

 
After initial attempts to lift the tank AW-105 secondary bottom failed, American Bridge began to 
add stiffeners to the tank bottom.  On February 28, 1977, it is noted in the QA daily logbook: 
 

“Received and started welding together the angle stiffeners for lifting tank 105 secondary 
bottom.” 

 
The next day on March 1, 1977, the QA daily logbook states: 
 

“Completed welding the stiffeners and completed the installation of them on tank 105 
secondary bottom.  Re-installed lifting rigging on the tank 105 secondary bottom and 
attempt to lift the bottom (still had sag).  Bottom was set back down…” 

 
American Bridge then fabricated additional lifting beams for lowering the tank AW-105 
secondary liner (QA daily logbook on March 2, 1977), and on March 4, 1977, American Bridge 
successfully lifted, travelled, and lowered the tank AW-105 secondary bottom onto its 
foundation (QA daily logbook on March 4, 1977). 
 
No records of tank bottom distortions were located for the remaining tanks.  See Table 4-1 and 
Table 4-2 for a listing of which tank bottoms were lifted and walked into place. 

 Tank Dome Distortions 5.5.3

Tank AW-101 was the first in the 241-AW tank farm to be post weld stress relieved beginning 
on March 3, 1978.  After stress relieving, it was noted in NCR B-120-88 that the AW-101 dome 
exhibited reverse curvature and flat spots near the risers that were used for the stress relief 
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burners (see Table 5-10 for details).  The NCR also notes that several other areas on the tank 
dome exhibited reverse curvatures or flat spots, but none of these were as severe as those around 
the risers.   
 
In order to resolve the dome deformation in tank AW-101, American Bridge performed magnetic 
particle testing of the outside welds on the 42 in. risers where deformation had occurred; no 
indication of fracture was found.  American Bridge also installed twice the number of J bolts as 
originally called for in order to preclude buckling in the deformed areas of the dome during 
operational loading conditions (see App Figure C-66). 
 
On March 21, 1978, a pre-stress relief meeting was held for tank AW-102.  The purpose of this 
meeting was to discuss ways to prevent dome distortion due to post-weld stress relieving, such as 
the distortion seen in tank AW-101.  During the meeting, it was decided that the contractor, 
American Bridge, would seal gaps around the burners to attain 3 in. of water pressure, insulate 
air tubes to one foot below the roof line, place thermocouples on the burner and damper 
penetrations, and soak the tank at 1000° F for 3 hours.   
 
A letter from the Assistant Director Engineer at American Bridge in Los Angeles to the Project 
Manager for the 241-AW tank farm expressed the company’s opinion that, although 3.5 in. of 
water was the optimum internal pressure in the tank, the reduced internal pressure in tank AW-
101 during stress relieving was not harmful to the tank (see App Figure C-67).  This letter also 
addressed the issue of creep possibly causing the distortions in the dome of tank AW-101.  It was 
noted that during post-weld stress relieving, tank AW-101 had been kept at or above 1000° F for 
9 hours.  In order to reduce distortions due to creep, it was decided that the temperature and the 
time at or above 1000° F could be substantially reduced.  Tank AW-102 was kept at or above 
1000° F for about 7 hours and the dome showed a very substantial reduction in distortion.  
Reverse curvatures and flat spots in the tank AW-102 dome were noted in NCR B-120-91, which 
recommended a disposition of “Accept As Is” because the deformations were not severe (see 
Table 5-10 for details).  The deformed areas were located near the 42 in. construction risers, 
which had housed the stress relieving burners. 
 
Areas of reverse curvature and flat spots were also observed on the domes of tanks AW-103 and 
AW-104 and noted in NCRs B-120-95 and B-120-94, respectively.  All of the deformations in 
these two tanks were located near the 42 in. construction risers, which had housed the stress 
relieving burners.  The recommended disposition for NCR B-120-95 was “Accept As Is,” while 
the recommended disposition for NCR B-120-94 was “Conditional Accept,” based on American 
Bridge’s ability to reduce the chance of the deformations getting any worse.  Like tank AW-102, 
tanks AW-103 and AW-104 were stress relieved at the lower temperature of 1000° F and the 
deformations in these tanks were significantly less severe than those in tank AW-101.  There 
were no further mitigating actions documented for the distortions in these three tanks.  See Table 
5-10 for details on these NCRs and their dispositions. 
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Table 5-10. Tank Dome Reverse Curvature NCRs 

NCR # Description Disposition Disposition Justification 
B-120-88 Tank 101-AW dome exhibits 

reverse curvature and/or flat spots 
in the following approximate 
locations: 
 
1. Riser #5 at 90° 
2. Riser #5 at 270° 
3. The two 24-inch risers located 
at 0° and 180° that the 
subcontractor installed to 
facilitate stress relieving 
 
Note: 
1. These are the tank risers that 
the burners were stationed on 
during the stress relieving 
operation. 
 
2. There are several other areas 
on the dome exhibiting reverse 
curvatures and/or flat spots that 
are not as severe as the locations 
mentioned above. 

Conditional 
Accept 

Conditional Accept, if American 
Bridge, in their capacity of having 
design responsibility for the steel tanks, 
can provide adequate analyses to 
support a position that the after-stress 
relief configuration of the Tank 101-
AW steel dome will not… 
 
1. Be overstressed during the 
subsequent placing of the concrete 
dome, and… 
 
2. Create localized overstressing 
conditions in the dome concrete after 
the supporting water is removed from 
the tank 
 
Repair, if above conditions for 
acceptance cannot be met.  The repairs, 
such as addition of external bracing, 
must be such that the gross steel tank 
dome deformations will maintain their 
configuration with up to a 7-foot head 
of water internal pressure (pressure 
reached during placement of concrete 
dome). 

B-120-91 Tank #102 Dome exhibits areas 
of reverse curvature and/or flat 
spots. 
 
Note:  P.W.H.T. completed 

Accept As 
Is 

Curvatures and flat spots are not severe. 

B-120-94 Tank Dome #104 reveals areas of 
reverse curvature and a flat spot 
around riser #5 located at 90° and 
270°. 
 
Reference #1 – Add PDT 932-
13.J1 
Reference #2 – Add Letter to 
Proj. Mgt. Team from AW 
Akerson 

Conditional 
Accept 

The reverse curvatures and flat spots 
are acceptable if American Bridge takes 
appropriate action to reduce the 
possibilities of the curvatures and flat 
spots getting worse. 
 
Per Vitro inspection, deviation of areas 
of reverse curvature and flat spot is less 
than 1.5 inches.  Tanks 102 and 103 
exhibited similar deviations, up to 1.92 
inches, which were acceptable.  
Therefore, these deviations are 
acceptable for tank 104. 
 
As NCRB-120-94 Tank 104 this is an 
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Table 5-10. Tank Dome Reverse Curvature NCRs 

NCR # Description Disposition Disposition Justification 
evaluation based on engineering 
judgement [sic]. 
 
Ref. #1 – As per Amer. Bridge ltr, 
dated 6/2/78, Item – Transient local 
stresses produced during construction 
are not a substantial fracton [sic] of 
yield forces, and may be ignored. 

B-120-95 The dome on Tank #103 exhibits 
areas of reverse curvature and/or 
flat spots. 
 
Note: 
1. The areas of reverse curvature 
are confined mainly to the dome 
circumferential weld seams. 
 
2. The areas of flat spots are 
located primarily around the 42” 
risers and one of the additional 
24” risers used for stress 
relieving. 

Accept As 
Is 

Reverse curvatures and flat spots are 
not critical enough to cause a structural 
problem during subsequent 
construction and operational loading 
conditions. 

Note: NCRs included as App Figure C-65, App Figure C-68, App Figure C-69, and App Figure C-70. 

 Deflector Tubes 5.5.4

The daily log from March 27, 1978, notes that when the burners were removed from tank AW-
102 after stress relieving, it was discovered that three of the four deflector tubes had dropped to 
the bottom of the tank during stress relieving, causing unknown damage.  The insulation around 
the lower portion of each burner caused the metal to crystallize.  Small dimples (1 in. deep) were 
also discovered around the burner penetrations.  NCR B-120-92 states that the deflector tubes 
burned off at approximately 800° F and fell to the primary tank floor.  The deflector tubes are 
made of 3/16 in. steel plate and measure approximately 8 in. in diameter; their lengths vary from 
8 ft. to 13 ft.  The recommended disposition for this NCR was “Accept As Is” and the 
justification for this disposition is as follows: 
 

“No damage found after close examination.  Any stresses developed as a result of impact 
energy were subsequently relieved from the steel by the heating operation.  This NCR has 
been created to document an unusual occurrence.” 
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 Concrete Foundation Spalling 5.5.5

NCR B-120-19 documented out-of-specification finishes and tolerances on the concrete 
foundation of tank AW-102; its disposition was to repair the foundation in accordance with 
approved procedure.  NCR B-120-23 stated that the contractor had begun to patch and repair the 
surface of the tank AW-102 foundation without an approved procedure; its disposition was to 
submit a procedure and repair the concrete in accordance with that procedure.  After repairs were 
complete, NCR B-120-50 was written to document some spalling that was found on the repaired 
concrete surface, as well as the fact that repairs had been done without an approved repair 
procedure.  The spalled areas were repaired with grout and the secondary tank bottom was 
lowered into place on the foundation once the repairs were finished.  NCR B-120-50 had a 
recommended disposition of “Accept As Is,” and the disposition justification was as follows: 
 

“E.A. Goakey, Vitro Civil/Structural Engineer for this project, inspected the in-process 
repairs, repair procedure utilized (actual procedure used, not a documented procedure), and 
patching material used; and he, in his technical judgment, has determined that the repair 
action taken is technically adequate for this specific application.  Some of the factors taken 
into consideration in arriving at his judgement [sic] are… 
 

• Size of repaired areas (surface area and/or depth) approach insignificance. 
• Grout patching will continue to cure with the secondary tank resting on them. 
• Grout had not taken any initial set prior to placement of the secondary tank on the 

foundation which will result in… 
 

a) Confining of the patches. 
b) Conforming of the patches to minor deformations of the tank bottom— 
c) Protecting the patch while it cures. 

 
• Grouted surfaces were leveled between existing approach surfaces which should 

remove requirement for verification of elevation of patched areas.” 

 Primary Tank Pitting 5.5.6

Following removal of hydrostatic test water, an inspection of tank AN-107 led to the discovery 
of in-tank pitting.  This discovery prompted inspection of tank AW-104 on November 12 and 13, 
1980.  Tank AW-104 was the only tank in the 241-AW tank farm that had not already been put 
into service at the time of pitting discovery in tank AN-107.  Inspection methods used for tank 
AW-104 were the same as those employed during tank AN-107 inspection.  The same 20 to 25 
ft2 areas (~10% of the tank bottom and lower wall) were marked for detailed inspection. 

During the detailed inspection of the marked areas in the tank AW-104 primary interior, pitting 
was noted.  There were a total of 73 pits found, with the largest measuring 50 mils deep.  All 
other pits were in the 7 to 34 mil range, with an average depth of 23 mils, as noted in a 
November 28, 1980, letter included as App Figure C-75.  The letter also states: 

“All pits were irregular shaped and appeared to be due to a galvanic reaction between 
the mill scale and bare steel…” 
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 Figure 5-2 and Figure 5-3 show sample areas of pitting in the AW-104 primary tank. 

 

Figure 5-2. Tank AW-104 Primary Bottom Pitting (Photo 93632-13cn) (Taken 11/13/1980) 

 

Figure 5-3. Tank AW-104 Primary Lower-Wall Pitting (Photo 93632-20cn) (Taken 11/13/1980) 

Following tank completion, stress relief, and hydrostatic testing, untreated hydrostatic test water 
remained in tank AW-104 from May 23, 1978, to January 31, 1979, or approximately 8 months.  
This storage is thought to be a contributing factor to the discovered pitting because the water 
contained no inhibitors.  While inspections following hydrostatic test water removal were not 
discovered for any other tanks in the 241-AW tank farm, Table 4-5 shows that all tanks in the 
farm stored untreated test water for extended periods of time.  As a result, this pitting is assumed 
to be present, to varying degrees, among the other tanks as well. 
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Following analysis of the gathered pitting data for tank AW-104, the following statement from 
the November 28, 1980, letter (App Figure C-75) was made with regard to the integrity and 
capability of the tank: 
 

“Assuming a normal distribution of pits, and the fact that no pits were found ≥ 1/16 inch, 
we can state with 99 percent confidence level that the average concentration of 1/16 inch 
deep or greater defects in Tank 104-AW is <0.53 per 50ft2. Based upon the results of this 
inspection, I feel the integrity of Tank 104-AW is sound, and the tank is capable of 
meeting the criteria to which it was designed and fabricated.
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6.0 CONCLUSION 

The leak assessment report for AY-102, RPP-ASMT-53793, identified first-of-a-kind 
construction difficulties and trial-and-error repairs as major contributing factors in the failure of 
that tank.  To determine whether improvements in DST construction continued and whether 
similar or other difficulties were present, a review and evaluation of the construction records for 
the 241-AW tank farm were completed. 
 
After a review of the construction history of the 241-AW tank farm, it is concluded that, during 
construction of the 241-AW tank farm, there were fewer construction difficulties.  Table 6-1 and 
Table 6-2 include a summary comparison of the issues seen in tank AY-102 and the 241-AW 
tank farm, focusing on the critical difficulties that were identified in RPP-ASMT-53793. 
 
The 241-AW tank farm experienced high primary tank bottom weld rejection rates ranging 
between 24% and 34%.  High weld rejection rates and subsequent repairs are thought to be a 
contributor to out-of-tolerance distortions, or bulges, found during previous tank farm tank 
construction, such as in the 241-AY and 241-SY tank farms.  In the 241-AW tank farm, only 
tanks AW-102 and AW-106 were noted as having out-of-tolerance distortions in the secondary 
liner bottoms, with no primary tank bottoms noted as having out-of-tolerance distortions.  All 
rejected welds were eventually approved, following acceptable repair, and post-weld stress relief 
of the primary tank was accepted as successfully completed. 
 
Several work stoppages occurred as a result of welding being performed while unprotected from 
inclement weather (e.g., rain or snow).  These stoppages were enforced because the high 
temperatures at the weld site can break apart water molecules and produce atomic hydrogen.  
Hydrogen is readily absorbed into carbon steel at the elevated temperatures of welding and this is 
known to be the primary cause of delayed underbead cracking. 
 
This delayed cracking can take place any time from immediately after welding to as long as 
several months later, thus this cracking was of critical concern at the time.  Several stoppages, 
examinations, and repairs occurred as a result of inclement weather welding. Those incidents that 
were documented received ample attention and were dispositioned with the intent to ensure weld 
quality and tank integrity. 
 
Initial placement of castable refractory proved to be troublesome in the 241-AW tank farm.  Lite 
Wate 50 castable refractory was first placed in tanks AW-105 and AW-106.  It was then placed 
in tank AW-101.  Compressive strength test results of core samples from each tank were well 
below the specified 130 psi. As a result, a design change from LW50 to LW70 was specified to 
correct the deficiency.  The refractory for tank AW-102, originally comprised of enriched LW50, 
was completely replaced with LW70.  The tank AW-101 refractory is comprised of LW50 for 
the majority of the pad, with Section D of the tank having been chipped out due to low 
compressive strength and replaced with enriched LW50.  The enriched LW50 consisted of one 
bag of Ciment Fondu added to the mixture.  Tanks AW-103 and AW-104 utilized LW70, and 
tanks AW-105 and AW-106 were chipped out and replaced with LW70 castable refractory.  
While refractory material compressive strength deficiency was discovered using LW50, repair 
and replacement of the defective material with LW70 was completed to ensure an adequate base 
for the primary tank bottoms.   
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As a result of refractory removal and replacement, scratches and gouges were inflicted upon the 
secondary liner bottom of several tanks.  Non-conformance reports were written to document the 
issue as it pertained to both tanks AW-101 and AW-106.  Mention of repairs to the tank AW-102 
secondary bottom was also discovered.  The construction specification provided direction for 
repair of such defects and it was applied satisfactorily in the discovered and documented 
instances. 
 
Other issues, unique to 241-AW tank farm, were noted.  Various surface defects discovered 
during receipt of material were noted and dispositioned to be repaired. These defects were 
assumed to have likely occurred during shipment to the field or fit-up of the material in the field.  
Challenges with tank bottom lifting and transport occurred early on during construction 
activities, but modifications to the method were made and success was later achieved. 
 
Following post-weld stress relief, tank dome distortions were observed around the risers that had 
housed the burners.  This condition presented itself in tanks AW-101, AW-102, AW-103, and 
AW-104 as was documented in several discovered nonconformance reports.  The condition was 
accepted as is in all cases.  Also related to stress relieving, three of the four deflector tubes fell 
from their suspended location and impacted the bottom of tank AW-102 during stress relief.  
Discovered documentation indicates that no damage was done as a result of the impact and any 
induced residual stress would have been subsequently relieved during the remainder of the stress 
relief operation. 
 
Following hydrostatic testing of the tanks in the 241-AW tank farm, the uninhibited test water 
was stored in the tanks for extended durations, between 6 to 9 months.  Later inspection of tank 
AW-104 in November of 1980 led to the discovery of pitting corrosion.  This same condition is 
likely present in the all tanks within the farm, since similar conditions were experienced.  This 
corrosion was analyzed and the tank was determined to be capable of meeting the criteria to 
which it was designed and fabricated.  
  
The 241-AW tank farm was the fourth DST farm constructed; American Bridge, a new 
contractor, was chosen to construct the tank farm.  Construction issues similar to those 
discovered during tank AY-102 construction review were noted.  While tank bottom bulging, 
refractory material quality, and post-weld stress relieving were improved, primary tank bottom 
weld rejection in the 241-AW tank farm experienced similar challenges when compared to tank 
AY-102.  While these issues, along with others that were judged to be minor (e.g. surface defects 
and pitting), leave room for uncertainty of long-term tank integrity, the overall condition of the 
241-AW tank farm following construction is judged to be better than that of tank AY-102. 
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Table 6-1. Summary Comparison 241-AW Tank Farm Tanks 101 – 103 Construction to Tank AY-102 

Tank AY-102 AW-101 AW-102 AW-103 

Evaluation Document 
RPP-ASMT-53793, Tank 241-

AY-102 Leak Assessment 
Report 

RPP-RPT-55981, 241-AW Tank Farm Construction Extent of Condition Review for Tank Integrity 

Construction Order 1st DST constructed 1st Tank, 4th DST Farm 2nd Tank, 4th DST Farm 3rd Tank, 4th DST Farm 

Construction Contractor Pittsburgh-Des Moines 
(PDM)Steel Company American Bridge Division of US Steel Corporation 

Secondary Bottom 
Material 

0.25-in. plate, ASTM A515, 
Gr 60 0.375-in. plate, ASTM A537 Class 1 

Secondary Liner Bottom 
Bulges 

Excessive distortion and 
bulges noted throughout. 
Maximum slope noted as 
much as 1-in./ft.  22 places 
exceed 2-in. peak-to-valley 
tolerance. 

No bulges identified. Four bulges identified. All 
slopes less than 3/4-in./ft. No bulges identified. 

All 241-AW tank farm bulges were accepted based on an engineering evaluation of the 241-SY 
Bottom Flatness Study authored by Battelle Northwest. 

Primary Bottom 
Material  

0.375-in. plate,  ASTM 515, 
Gr 60 0.50-in. plate, ASTM A537 Class 1 

Primary Bottom Weld 
Rework 

33.8% 30% 31% 27% 

Ultimately, all welds were 
accepted and stress relieved, 
although problems with that 

process were noted. 

Ultimately, all welds were 
accepted and stress relieved. 

Ultimately, all welds were 
accepted and stress relieved. 

Ultimately, all welds were 
accepted and stress relieved. 

Primary Liner  Bottom 
Bulges 

Primary bottom flatness 
described as “generally good.” No bulges identified. No bulges identified. No bulges identified. 

Stress Relieving Process 

Required 2 days to remove all 
the water in the refractory and 
temperature recorder just prior 
to initiating 3 hour hold time 
was 915°F (accepted as being 
1000°F). 

One hour hold at 1100°F. Three hour hold at 1000°F. Three hour hold at 1000°F. 

Refractory Kaolite 2200-LI Lite Wate 50 and Enriched 
Lite Wate 50 Lite Wate 70 Lite Wate 70 
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Tank AY-102 AW-101 AW-102 AW-103 

Refractory Protection 
Allowed to saturate with rain 
water, not protected from 
freezing. 

Refractory was placed in the warmer months between March and October. 

Refractory Condition 

After hydro test, refractory 
found to be degraded, 
extensively cracked, and 
spalled.  Samples showed 
excessive carbonation.    

No reports on post-hydrostatic test inspection were found. 

Refractory Repair 

21 inches of perimeter 
removed and replaced with 
concrete and rebar. 

Lite Wate 50 was used 
initially. Section “D” was 
chipped out and replaced with 
Enriched Lite Wate 50. 

None reported. None reported. 

Other Issues 

Unsupported areas of primary 
bottom filled with foam. 

Surface defects and 
laminations found on plates.  
Reverse curvature and flat 
spots on dome after post-weld 
stress relieving. 

Surface defects and 
laminations found on plates.  
Concrete foundation had 
spalling. 

Surface defects and 
laminations found on plates.  
Reverse curvature and flat 
spots on dome after post-weld 
stress relieving. 

Overall Conclusion on 
Construction Difficulties 

Difficulty with liner 
fabrication and the castable 
refractory left the tank with 
unsupported areas in the tank 
bottom and unexpected 
residual stresses in the tank 
bottom that probably 
contributed to failure.  

Initial refractory construction had many issues with weak compressive strength and laminations of 
the refractory.  The refractory material was then changed from Lite Wate 50 to Lite Wate 70 at 
which time all construction issues related to refractory were solved.  The 241-AW tank farm saw 
an improvement in tank bottom flatness, with only a few weather protection issues.  However, 
high weld rejection was still an issue during 241-AW tank farm tank construction. 

  

6-4 



RPP-RPT-55981, Rev. 0 

 Table 6-2. Summary Comparison 241-AW Tank Farm Tanks 104 – 106 Construction to Tank AY-102 

Tank AY-102 AW-104 AW-105 AW-106 

Evaluation Document 
RPP-ASMT-53793, Tank 241-

AY-102 Leak Assessment 
Report 

RPP-RPT-55981, 241-AW Tank Farm Construction Extent of Condition Review for Tank Integrity 

Construction Order 1st DST constructed  4th Tank, 4th DST Farm 5th Tank, 4th DST Farm 6th Tank, 4th DST Farm 

Construction Contractor Pittsburgh-Des Moines (PDM) 
Steel Company American Bridge Division of US Steel Corporation 

Secondary Bottom 
Material 

0.25-in. plate, ASTM A515, 
Gr 60 0.375-in. plate, ASTM A537 Class 1 

Secondary Liner Bottom 
Bulges 

Excessive distortion and 
bulges noted throughout. 
Maximum slope noted as 
much as 1-in./ft.  22 places 
exceed 2-in. peak-to-valley 
tolerance. 

No bulges identified No bulges identified 
19 bulges identified, all bulges 

less than 3/4 in./ft. and 
accepted as is. 

All 241-AW tank farm bulges were accepted based on an engineering evaluation of the 241-SY 
Bottom Flatness Study authored by Battelle Northwest. 

Primary Bottom 
Material  

0.375-in. plate,  ASTM 515, 
Gr 60 0.50-in. plate, ASTM A537 Class 1 

Primary Bottom Weld 
Rework 

33.8% 34% 31% 24% 

Ultimately all welds were 
accepted and stress relieved, 
although problems with that 
process were noted. 

Ultimately all welds were 
accepted and stress relieved. 

Ultimately all welds were 
accepted and stress relieved. 

Ultimately all welds were 
accepted and stress relieved. 

Primary Liner  Bottom 
Bulges 

Primary bottom flatness 
described as “generally good.”   No bulges identified No bulges identified No bulges identified 

Stress Relieving Process 

Required 2 days to remove all 
the water in the refractory and 
temperature recorder just prior 
to initiating 3 hour hold time 
was 915°F (accepted as being 
1000°F). 

Three hours at 1000°F. Three hours at 1000°F.  Heavy 
steaming was noted. 

Three hours at 1000°F.  
Steaming was noted. 

Refractory Kaolite 2200-LI Lite Wate 70 Lite Wate 70 Lite Wate 70 
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Tank AY-102 AW-104 AW-105 AW-106 

Refractory Protection 
Allowed to saturate with rain 
water, not protected from 
freezing. 

Refractory was placed in the warmer months between March and October. 

Refractory Condition 

After hydro test, refractory 
found to be degraded, 
extensively cracked, and 
spalled. Samples showed 
excessive carbonation.    

No reports on post-hydrostatic test inspections were found. 

Refractory Repair 

21 inches of perimeter 
removed and replaced with 
concrete and rebar. 

None reported. Lite Wate 50 was used 
initially; it was later chipped 
out and replaced with Lite 
Wate 70. 

Lite Wate 50 was used 
initially; it was later chipped 
out and replaced with Lite 
Wate 70. 

Other Issues 

Unsupported areas of primary 
bottom filled with foam. 

Surface defects and 
laminations found on plates.  
Pitting discovered following 
hydrostatic test water removal.  
Other tanks were placed in 
service before pitting 
inspection initiated. 

Buckling of the secondary 
liner bottom was noted during 
an attempted lift of the liner 
bottom. 

Surface defects and 
laminations found on plates.   

Overall Conclusion on 
Construction Difficulties 

Difficulty with liner 
fabrication and the castable 
refractory left the tank with 
unsupported areas in the tank 
bottom and unexpected 
residual stresses in the tank 
bottom that probably 
contributed to failure.  

Initial refractory construction had many issues with weak compressive strength and laminations of 
the refractory.  The refractory material was then changed from Lite Wate 50 to Lite Wate 70 at 
which time all construction issues related to refractory were solved.  The 241-AW tank farm saw 
an improvement in tank bottom flatness, with only a few weather protection issues.  However, 
high weld rejection was still an issue in 241-AW tank farm tank construction. 
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APPENDIX A 241-AW FARM KEY EVENT TABLE 
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Number Date Tank Comment Event 
Type 

  1. 8/10/1976 - Aldrich & Hedman continued backfilling foundations. CM 

  2. 8/16/1976 101 Aldrich & Hedman worked on backfilling and 
compacting tank 101 foundation. CM 

  3. 8/20/1976 - Aldrich & Hedman is having problems meeting 
compaction requirements. CI 

  4. 8/24/1976 102 
Aldrich & Hedman finished grading and compacting 
tank 102, and Vitro Title III accepted tank 102 
backfill compaction. 

CM 

  5. 8/24/1976 104 Backfilling was started on tank 104. CM 

  6. 8/25/1976 104 Backfilled and compacted foundation for tank 104. CM 

  7. 8/26/1976 102, 103, 
104, 105 

Compacted tank 104 foundation and backfilled and 
compacted tank 105. Vitro Title III ran sand cone 
density tests on tanks 102, 103, 104, and 105. Results 
indicated the compaction is satisfactory. 

CM 

  8. 8/27/1976 101, 102, 
103, 104 

Vitro Title III has accepted tank 101 and 102 
foundation compaction. Worked on grading tanks 103 
and 104. Inland rebar set rebar template in tank 101. 

CM 

  9. 8/30/1976 
101, 102, 
103, 104, 
105, 106 

Vitro Title III accepted compaction and grading of 
foundations for tanks 103 and 104. Tank 104 
foundation fine graded and compacted. Backfill and 
compaction was performed on tank 105 foundation. 
Backfill performed on tank 106 foundation. 
Installation of bottom rebar mat for tank 101. Bottom 
mat templates were laid out for tank 102 and 103. Part 
of the bottom mat for tank 102 was laid out. 

CM 

  10. 8/31/1976 
101, 102, 
103, 104, 
105, 106 

Vitro Title III accepted bottom mat for tank 101. 
Compacted and fine graded tank 105 foundation. 
Backfilled spread and compacted tank 106 foundation. 
Bottom mat for tank 102 was started. Part of the 
bottom mat for tank 103 was installed. The template 
for tank 104 was installed. 

CM 

  11. 9/1/1976 
101, 102, 
103, 104, 
105, 106 

Completed compaction and fine grading tank 105 
foundation. Work continued on compaction and fine 
grading tank 106 foundation. Completed bottom mat 
on tank 102 and worked on bottom mats of tanks 103 
and 104. The top mat of tank 101 was completed. 
Worked on installing conduit for thermocouples in 
tank 101. Vitro Title III accepted compaction of tank 
105 foundation and the top mat of rebar in tank 101. 

CM 

  12. 9/2/1976 101, 102, 
103, 104, 106 

Completed compaction and fine grading tank 106 
foundation and started setting forms around tank 101. 
Completed bottom mats on tank 103 and 104. Worked 
on top mats of tanks 102, 103 and 104. Installed 
conduit in tank 102. Vitro Title III accepted 
compaction and fine grading of tank 106 foundation.  

CM 
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Number Date Tank Comment Event 
Type 

  13. 9/3/1976 101,102, 103, 
104, 105, 106 

Continued placing rebar in the top mats of tank 103 
and 104. The top mat in tank 102 was finished. The 
templates for the bottom mats of tanks 105 and 106 
were laid out and forming for tank 101 was finished. 

CM 

  14. 9/7/1976 
101, 102, 
103, 104, 
105, 106 

Fabricated deeper drain slot (DFC B-120-12) for tank 
101. Forms were set for tank 102. Completed top mats 
for tank 103. Work continued on tops mat of tank 104 
and work started on the bottom mats for tank 105 and 
106. 

CM 

  15. 9/8/1976 101, 104, 
105, 106 

Began installing the drain slots in tank 101. 
Completed the bottom mat on tank 105 and worked on 
the top mats of tanks 104 and 105 as well as the 
bottom mat for tank 106. 

CM 

  16. 9/9/1976 105, 106 Completed the top mats on tanks 105 and 106. CM 

  17. 9/13/1976 103, 104 Installed thermocouple conduit in tanks 103 and 104. CM 

  18. 9/14/1976 101, 105, 106 Completed installation of drain slot forms in tank 101. 
Installed thermocouple conduit in tanks 105 and 106. CM 

  19. 9/15/1976 102 
Started setting drain slot forms in tank 102. Vitro Title 
III placed red tag on bottom rebar mat of tank 102. 
They say it is short 13 splice bars 

CI/CM 

  20. 9/16/1976 102 Installed missing splice bars in bottom mat of tank 
102. CI/CM 

  21. 9/20/1976 102 Vitro Title III generated three NCRs on rebar 
placement in tank 102. CI 

  22. 9/21/1976 101, 102 Grades were checked and adjusted on tank 101 and 
102 in preparation for concrete placement. CM 

  23. 9/22/1976 102 Vitro survey checked grades and alignment on tanks 
102. CM 

  24. 9/23/1976 
101, 102, 
103, 104, 
105, 106 

Grades and alignment were rechecked in tanks 101 
and 102 prior to concrete placement. NCRs 7, 11, 12, 
13, and 14 were transmitted to Aldrich & Hedman 
with dispositions. 

CI/CM 

  25. 9/24/1976 101 
Vitro Title III placed red tag on tank 101 foundation 
due to Aldrich & Hedman using sluicing to remove 
high spots in sub-base. 

CI 

  26. 9/28/1976 102, 104 
Untied and removed top mat re-steel in a 20 ft. radius 
in tank 104. Aldrich & Hedman is loosening and 
vacuuming backfill from tank 102. 

CI 

  27. 9/29/1976 101, 102, 
103, 104 

Completed removing top and bottom mats for a 20 ft. 
radius in tank 104. Started untying rebar in tank 103. 
Started removing 1-1/2" of excess backfill in tank 
104. Removal of the excess backfill was continued in 
tank 102. Vitro Title III performed two sand cone tests 
in the sluiced sections of tank 101 and both passed. 

CI 
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Number Date Tank Comment Event 
Type 

  28. 9/30/1976 102, 103, 
104, 106 

Removed rebar mats from tank 103 and started 
removing mats in tank 106. Removed 1-1/2" of excess 
backfill in tank 104 and continued on removing excess 
backfill from tank 102. Radiation monitoring 
surveyed areas on slopes of excavation where seepage 
was detected. 

CI 

  29. 10/1/1976 102, 103, 
104, 105, 106 

Removed rebar mats from tanks 105 and 106. 
Removed excess backfill from tanks 102, 103, and 
104. 

CI 

  30. 10/4/1976 101 Vitro survey rechecked grades in tank 101. CM 

  31. 10/5/1976 103, 104, 
105, 106 

Vitro survey checked the sub-grade elevations in 
tanks 103-106. CM 

  32. 10/6/1976 102 Completed removal of the excess 1-1/2" of backfill in 
tank 102. CI 

  33. 10/7/1976 101, 103, 104 Compacted tank 104. Excavated excess backfill from 
tank 103. Removing silt from tank 101. CI 

  34. 10/8/1976 101, 102 

Completed pre-pour alignment in tank 102. 
Electricians relocated the misplaced instrumentation 
conduit in tanks 101 and 102. All conduit was secured 
to the rebar. 

CI/CM 

  35. 10/11/1976 102 All rebar clearances in tank 102 were checked and 
adjusted as needed. CI/CM 

  36. 10/12/1976 102 Placed 355 yds. of concrete in tank 102 foundation CM 

  37. 10/13/1976 101,102 Loosened and stripped drain slot forms in tank 102. 
Checked and adjusted grades in tank 101. CM 

  38. 10/14/1976 101, 104 Graded and sub-graded in tanks 101 and 104. CI/CM 

  39. 10/18/1976 101, 102 
Placed 340 yds. of concrete in the tank 101 
foundation. Edge forms on tank 102 were stripped and 
cleaned. 

CM 

  40. 10/19/1976 101, 102 
Stripped drain slot forms in tank 101. Work continued 
in grinding off high spots along the edges of the drain 
slots in tank 102. 

CI/CM 

  41. 10/20/1976 104 
Completed excavation of 1-1/2" excess backfill in 
tank 104. Vitro Title III performed sand cone density 
test on subgrade of tank 104. 

CI 

  42. 10/21/1976 104, 105 

Re-installing the center rebar for tank 104. Installed 
edge forms for tank 104 and started removing excess 
backfill in tank 105. Sand cone tests taken yesterday 
in tank 104 passed the compaction requirements.  

CI/CM 

  43. 10/22/1976 103 
Completed excavation of excess backfill in tank 103. 
Vitro Title III performed a sand cone density test on 
tank 103 subgrade. 

CI 
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  44. 10/23/1976 101, 103, 104 

Rebar re-installed in tank 103. Drain slots were laid 
out in tank 104 and edge forms were removed from 
tank 101. Sand cone density test run on the subgrade 
of tank 103 passed. 

CI/CM 

  45. 10/26/1976 103 Completed re-installation of rebar in tank 103 CI/CM 

  46. 10/27/1976 103, 104, 105 

Completed excavation of excess backfill in tank 105. 
Some loose dirt was removed from tank 103. Leveled 
rebar mats in tank 104 and started installing rebar in 
tank 105. Sand cone density test was performed on the 
subgrade of tank 105. 

CI/CM 

  47. 10/28/1976 103, 106 Installed edge forms on tank 103. Excavated excess 
backfill in tank 106. CI/CM 

  48. 10/29/1976 102, 105 Grinding and patching concrete in tank 102. 
Completed re-installation of rebar in tank 105.  CI/CM 

  49. 11/1/1976 102, 103, 104 

Performing final pre-pour checkouts and adjustments 
on tank 104. Installing drain slot forms in tank 103. 
Vitro Title III placed a red tag on tank 102 for 
patching concrete without an approved procedure. 

CI/CM 

  50. 11/2/1976 101 Grinding off high spots on foundation of tank 101. CI 

  51. 11/3/1976 103, 104 
Placed 355 yds. of concrete in tank foundation 104. 
Performed pre-pour checkouts on tank 103 
foundation. 

CM 

  52. 11/4/1976 103, 104 Placed 360 yds. Of concrete in tank 103 foundation. 
Stripped drain slot forms in tank 104. CM 

  53. 11/5/1976 103, 104 Stripped edge forms from tank 103 and 104.  CM 

  54. 11/8/1976 101, 104, 
105, 106 

Grinding high spots on tank 104 foundation. Installing 
edge forms on tank 105. Laid out slide plates on tank 
101. Re-installing rebar in tank 106. Vitro performed 
sand cone density test on the subgrade of tank 106. 
The test passed at 95.5%. 

CI/CM 

  55. 11/9/1976 102, 103, 
104, 106 

Grinding off high spots on tank 103 and 104 
foundations. Locating high and low spots in concrete 
surface of tank 102. Re-installed rebar in tank 106. 

CI/CM 

  56. 11/10/1976 102, 103, 105 
Started setting drain slot forms in tank 105. Grinding 
and patching on tanks 102 and 103 foundations. 
Prepping for backfilling. 

CI/CM 

  57. 11/11/1976 105 Completed setting drain slot forms in tank 105. 
Installing perimeter angle on tank 105. CM 

  58. 11/12/1976 102, 106 Setting edge forms on tank 106. Bushing high spots 
on tank 102.  CI/CM 

  59. 11/16/1976 103 Setting and welding slide plates on tank 103. CM 

  60. 11/17/1976 105 Placed 378 yds. of concrete in tank 105 foundation 
and covered the finished slab with insulation.  CM 
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  61. 11/18/1976 102, 104 
Patched tank 102 foundation in areas where slide plate 
is to be installed and started doing the same on tank 
104. 

CI/CM 

  62. 11/19/1976 102, 106 Placed 368 yds. of concrete in tank 106 foundation. 
Welding slide plate on tank 102. CM 

  63. 11/22/1976 104, 105, 106 

Stripped drain slot forms and edge forms on tank 105 
foundation. Stripped edge forms on tank 106 
foundation. Patched concrete surface on tank 104 
foundation where slide plate is to be set.  

CI/CM 

  64. 11/23/1976 105, 106 Stripped drain slot forms on tank 106 foundation. 
Grinding high spots on tank 105 foundation. CI/CM 

  65. 11/24/1976 104 Welded tank 104 slide plates. CM 

  66. 11/29/1976 106 Patched surface of tank 106 foundation. CI 

  67. 11/30/1976 105 Grinding and patching concrete surface of tank 105.  CI 

  68. 12/1/1976 106 Ground high spots on tank 106 foundation.  CI 

  69. 12/2/1976 104, 105 Completed welding the tank 104 slide plates. Started 
welding tank 105 slide plates.  CM 

  70. 12/6/1976 101, 102, 
103, 104, 105 

Placed load bearing backfill around tanks 101, 102, 
103, and 104. Patched on tank 105 foundation. CI/CM 

  71. 12/8/1976 103, 104, 
105, 106 

Marked high spots on tank foundation 105 and 106. 
Ground down high spots on tank foundation 103 and 
104. Completed welding slide plates on tank 105. 

CI/CM 

  72. 12/9/1976 105, 106 Ground high spots on the concrete on tank foundation 
105 and 106. Welded the slide plates on tank 106.  CI/CM 

  73. 12/16/1976 103, 104 Tank foundations 103 and 104 were covered with 
plywood prior to setting staging. CM 

  74. 12/20/1976 
101, 102, 
103, 104, 
105, 106 

Foundations were surveyed at the 38 ft. 9 in. radius. 
Title III inspection has reviewed the survey notes and 
stated that tank foundations 103 and 106 appear to be 
acceptable. Point 32E on tank 102 is 1/8 in. out of 
tolerance. 

CI/CM 

  75. 12/21/1976 103, 104 
Installing staging on tank 103 foundation. Title III 
inspection stated that tank foundation 104 appeared to 
be acceptable. 

CM 

  76. 12/27/1976 104 Installing staging on tank 104 foundation. CM 

  77. 12/28/1976 102, 103, 
105, 106 

1/3 of the secondary bottom for one tank on the 
staging set up on tank 103. Vitro survey shot 
elevations around the 38 ft. 9 in. radius on tanks 101, 
102, 105, 106. 

CM 

  78. 12/29/1976 103 Completed setting one secondary tank bottom on the 
tank 103 staging. CM 

  79. 1/3/1977 103 Tack welding the secondary bottom on the tank 103 
staging. CM 
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  80. 1/5/1977 103 Began production welding on the secondary bottom 
set up on tank 103 staging. CM 

  81. 1/11/1977 103, 104 
Continued production welding on the secondary 
bottom set up on tank 103 staging. Erected staging on 
tank 104 foundation. 

CM 

  82. 1/12/1977 
101, 102, 
103, 104, 
105, 106 

Suspended work due to weather conditions. CI 

  83. 1/14/1977 103, 104 

Continued production welding on the secondary 
bottom set on the tank 103 staging. Set flat plate for 
another secondary bottom on the tank 104 staging. 
Received lower secondary knuckles by truck. 

CM 

  84. 1/18/1977 103, 104 

Continued production welding on the secondary 
bottom set on the tank 103 staging. Fitted and 
shimmed the secondary bottom on the tank 104 
staging. 

CM 

  85. 1/19/1977 103, 104 

Continued production welding on the secondary 
bottom set on the tank 103 staging. Installed 
temporary key plates on the underside of the 
secondary bottom on the tank 104 staging.  

CM 

  86. 1/21/1977 103 
Continued production welding on the secondary 
bottom set on the tank 103 staging. Fitting up lower 
secondary knuckle segments on the tank 103 staging. 

CM 

  87. 1/25/1977 104 Started production welding on secondary bottom set 
on tank 104 staging. CM 

  88. 1/26/1977 103, 104 

Continued production welding on the secondary 
bottoms on the tank 103 and 104 staging. Continued 
welding lower secondary knuckle segments together 
on the tank 103 staging. 

CM 

  89. 1/27/1977 103, 104, 
105, 106 

Performed weld repairs on the tank 105 secondary 
bottom (on the tank 103 staging). Continued 
production welding on the tank 106 secondary bottom 
on the tank 104 staging. 

CM 

  90. 2/4/1977 105, 106 

Continued welding lower secondary knuckles on tank 
105. Continued welding flat seams on the tank 106 
secondary bottom. Set the tank 106 lower secondary 
knuckles on the staging. 

CM 

  91. 2/7/1977 105, 106 Continued welding lower secondary knuckles on tanks 
105 and 106.  

  92. 2/8/1977 105, 106 

Continued welding lower secondary knuckles on tank 
105 (knuckle to bottom) and tank 106 (knuckle to 
knuckle). Repairs to the root pass of welds on tank 
106 are being repaired. 

CM 

  93. 2/14/1977 105 Installed centering post rings on tank 105 secondary 
bottom. CM 
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  94. 2/15/1977 105 
Liquid penetrant examination of the knuckle to 
bottom (secondary) weld seams on tank 105. Installed 
insulating concrete retention ring in tank 105.  

CM 

  95. 2/16/1977 105, 106 

Performed dye penetrant tests on the tank 105 
secondary bottom weld seams. Repaired welds on the 
tank 106 secondary bottom. Continued welding lower 
secondary knuckle segments together on tank 106. 

CM 

  96. 2/17/1977 105, 106 

Continued welding secondary knuckle segments on 
tank 106. Repaired welds on tank 106. Performed 
liquid penetrant tests on the tank 105 secondary 
bottom. 

CM 

  97. 2/18/1977 102, 105, 106 

Continued welding lower secondary knuckle segments 
together on tank 106. Installed lifting beams and other 
gear on the tank 105 secondary bottom and attempted 
to lift the bottom. The bottom deflected more than 
what had been calculated and lift was called off. 
Patched the low spot on tank 102 foundation 

CI/CM 

  98. 2/22/1977 106 

Started trimming tank 106 secondary bottom to fit the 
lower secondary knuckles. Continued welding the 
tank 106 lower secondary knuckle segments. 
Performed weld repairs on tk. 106. 

CM 

  99. 2/23/1977 105, 106 
Continued trimming the tank 106 secondary bottom to 
fit the knuckle. Tested the modified lifting 
arrangement on tank 105. 

CI/CM 

  100. 2/24/1977 105, 106 

Continued with repairs to welds on the tank 106 
secondary bottom. Continued trimming and prepping 
the edge between the bottom and knuckle on tank 106 
secondary. Tack welded the knuckles to the plate. 

CM 

  101. 2/25/1977 102, 106 

Installed plywood and staging on tank 102 foundation. 
Started circumferential knuckle to bottom weld on 
tank 106 secondary bottom. Continued repairing 
welds on tank 106 secondary bottom. 

CM 

  102. 2/28/1977 102, 105, 106 

Set steel and started installing key plates for the tank 
102 secondary bottom. Received and started welding 
together the angle stiffeners for lifting the tank 105 
secondary bottom. Repaired welds on the tank 106 
secondary bottom. 

CM 

  103. 3/1/1977 102, 105, 106 

Continued installing key plates on the tank 102 
secondary bottom. Continued welding circumferential 
knuckle to bottom seam (secondary) on tank 106. 
Repaired welds on the tank 106 secondary bottom. 
Completed welding angle stiffeners and completed the 
installation of them on the tank 105 secondary bottom. 
Re-installed the lifting rigging on the tank 105 
secondary bottom and attempt to lift the bottom (still 
had sag). Bottom was set back down and dogged off. 

CI/CM 
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  104. 3/2/1977 102, 105, 106 

Tack welded all North-South seams on the tank 102 
secondary bottom. Continued welding circumferential 
lower knuckle to plate seam on the tank 106 
secondary bottom. Fabricated additional lifting beams 
for lowering the tank 105 secondary bottom. 

CI/CM 

  105. 3/3/1977 102, 105, 106 

Continued welding lower knuckle to plate on tank 106 
secondary bottom. Continued repairing welds on tank 
106 secondary bottom. Started production welding of 
North-South seams on the tank 102 secondary bottom. 
Re-rigged the tank 105 secondary bottom (using 
additional spreaders), lifted the bottom and started 
walking with it. West side roadway was too uneven 
and the bottom was returned to the staging. 

CI/CM 

  106. 3/4/1977 102, 105, 106 

Lifted, travelled, and lowered the tank 105 secondary 
bottom onto its foundation. Completed welding the 
circumferential lower knuckle to plate seam on tank 
106 (secondary). Continued with weld repairs on tank 
106 secondary bottom. Continued production welding 
of tank 102 secondary bottom. Began liquid penetrant 
examination of welds on tank 106 (secondary). 
Removing lifting lugs from tank 105 secondary 
bottom. 

CI/CM 

  107. 3/5/1977 105 
Performed magnetic particle examination of welds 
and attachment areas in tank 105 secondary bottom. 
Ground and filled with weld where required. 

CM 

  108. 3/6/1977 105 Completed magnetic particle examination of 
secondary bottom CM 

  109. 3/7/1977 101, 102, 
103, 105 

Started setting steel for the tank 101 secondary bottom 
on tank 103 staging. Completed North-South 
production weld and two East-West seams on the tank 
102 secondary bottom. Started installing 
thermocouple conduits on the tank 105 secondary 
bottom. 

CM 

  110. 3/8/1977 101, 106 
Completed setting flat plate for the tank 101 
secondary bottom. Continued liquid penetrant 
examination of tank 106 secondary bottom. 

CM 

  111. 3/10/1977 
101, 102, 
103, 104, 
105, 106 

At noon, all but four Boilermakers walked off the job 
(cause unknown). CI 

  112. 3/11/1977 101, 102, 105 

Began weld repair on tank 102 secondary bottom. 
Tank 102 lower secondary knuckles set on staging. 
Tack welded and started production welding of North-
South seams of the tank 101 secondary bottom. 
Started installing air distribution piping in the tank 
105 secondary bottom. 

CM 

  113. 3/14/1977 102 Fitted and tacked lower secondary knuckle segments 
and repaired welds on the tank 102 secondary bottom. CM 
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  114. 3/16/1977 102, 105, 106 

Continued weld repair and liquid penetrant 
examination of the tank 106 secondary bottom. Lifting 
lugs were installed on the tank 106 secondary bottom. 
Started welding tank 102 (secondary) lower knuckle 
segments together. Installed forms in the tank 105 
secondary bottom. 

CM 

  115. 3/18/1977 104, 105, 106 

Removed lifting lugs and started magnetic particle 
examination of the seams on tank 106 secondary 
bottom. Started setting flat plate for tank 104 
secondary bottom on tank 104 staging. Wrapped air 
distribution piping with plastic in preparation for 
insulating concrete placement in tank 105 secondary 
bottom. 

CM 

  116. 3/21/1977 101, 102, 
104, 105, 106 

Repaired welds and performed liquid penetrant 
examination of welds on the tank 102 secondary 
bottom. Repaired welds and continued welding of 
East-West seams on tank 101 secondary bottom. 
Completed setting flat plate and started installing key 
plates on the tank 104 secondary bottom. Installed 
thermocouple conduit in the tank 106 secondary 
bottom. Placed insulating concrete in the tank 105 
secondary bottom. 

CM 

  117. 3/22/1977 101, 102, 
104, 105, 106 

Started trimming the flat plate of the tank 102 
secondary bottom to fit the knuckle segments. 
Continued weld repair and welding of East-West 
seams on the tank 101 secondary bottom. Installed 
key plates and tacked the North-South seams on the 
tank 104 secondary bottom. Stripped forms from 
yesterday's pour in tank 105. Installing air distribution 
piping in tank 106 secondary bottom.  

CM 

  118. 3/23/1977 101, 102, 105 

Set lower secondary knuckles for tank 101 on the 
staging. Welded tank 102 lower secondary knuckle 
segments together. Continued trimming the tank 102 
secondary bottom plate to fit the knuckles. Placed 
insulating concrete in the last segment of tank 105. 

CM 

  119. 3/24/1977 101, 105, 106 

Started welding on the lower secondary knuckle 
segments on the tank 101 secondary bottom. 
Completed installation of air distribution piping in 
tank 106 secondary bottom. Laid out slots on the 
surface of the tank 105 insulating concrete. 

CM 

  120. 3/25/1977 104, 105, 106 

Started production welding of the North-South seams 
on the tank 104 secondary bottom. Ground high spots 
on the tank 105 insulating concrete. Installed forms in 
tank 106 secondary bottom. 

CM 

  121. 3/26/1977 101 Performed liquid penetrant examination of the weld 
seams on the tank 101 secondary bottom. CM 

  122. 3/27/1977 101 Completed liquid penetrant examination of the weld 
seams on the tank 101 secondary bottom. CM 
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  123. 3/28/1977 101, 102 

Continued liquid penetrant examination of the tank 
102 secondary bottom. Continued weld repair and 
started trimming the flat plate to fit the lower knuckle 
segments on the tank 101 secondary bottom. 
Continued grinding the surface of the insulating 
concrete. 

CM 

  124. 3/29/1977 106 Placed insulating concrete in the center and two edge 
strips of tank 106. CM 

  125. 3/30/1977 101, 102, 106 

Started tack welding the circumferential seam on the 
tank 102 secondary bottom. Continued welding lower 
knuckle segments together, and prepping flat plate for 
plate to knuckle segment weld on the tank 101 
secondary bottom. Placed insulating concrete in tank 
106. 

CM 

  126. 3/31/1977 101, 105, 106 

Started welding of circumferential seam on the tank 
101 secondary bottom. Placed insulating concrete in 
the last segment of tank 106. Started cutting slots in 
the tank 105 insulating concrete. 

CM 

  127. 4/1/1977 101, 105 

Continued liquid penetrant examination, weld repair, 
welding lower knuckle segments together, welding of 
the circumferential knuckle to plate seam all on the 
tank 101 secondary bottom. Continued cutting slots in 
the tank 105 insulating concrete. 

CM 

  128. 4/4/1977 101, 104 
Welded root pass on the East-West seams of the tank 
104 secondary bottom. Laid out and started installing 
lifting lugs on the tank 101 secondary bottom. 

CM 

  129. 4/5/1977 101, 102, 
105, 106 

Performed liquid penetrant examination of the touch-
up (welding) areas, continued weld repair, installed 
lifting lugs on the tank 101 secondary bottom. Started 
welding the circumferential lower knuckle segments 
to plate seam on the tank 102 secondary bottom. 
Completed cutting slots in the tank 105 insulating 
concrete. Grinding off high spots on the tank 106 
insulating concrete. 

CM 

  130. 4/6/1977 105 Worked on the tank 105 insulating concrete to bring it 
into tolerance. CM 

  131. 4/7/1977 105 

Continued patching the tank 105 insulating concrete. 
Took three core samples of the tank 105 insulating 
concrete slab for testing. Samples were compression 
tested and the results ranged from 173.75 psi to 190.3 
psi. 

CM 
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  132. 4/8/1977 101, 104, 
105, 106 

Continued weld repair and liquid penetrant 
examination and installed the stiffening ring on the 
tank 101 secondary bottom. Welded the root pass on 
East-West seams of the tank 104 secondary bottom. 
Removed soft areas (where segregation had occurred) 
of the insulating concrete and continued grinding on 
tank 105. Core drilled insulating concrete slabs in tank 
105 and 106. 

CI/CM 

  133. 4/11/1977 101, 102, 105 

Continued weld repair and PT, and installed center 
rings on the tank 101 secondary bottom. Weld repair 
and welding lower knuckle segments together on the 
tank 102 secondary bottom. Chipping out soft 
segregated areas on the tank 105 insulating concrete. 
Patched core holes. 

CI/CM 

  134. 4/12/1977 106 Grinding insulating concrete slab of tank 106 to bring 
it into tolerance. CI/CM 

  135. 4/13/1977 101, 104 

Continued welding the East-West seams and fitted the 
lower knuckle segments on the tank 104 secondary 
bottom. Rigged, lifted, travelled, and lowered the tank 
101 secondary bottom onto its foundation. 

CM 

  136. 4/14/1977 101, 102, 
103, 104 

Continued weld repair and welding lower knuckle 
segments together on the tank 102 and 104 secondary 
bottoms. Removed lifting lugs and started magnetic 
particle examination of the weld seams and 
attachment areas on the tank 101 secondary bottom. 
Re-arranged the staging on tank 103 foundation to 
accommodate a primary bottom. Core drilled tank 106 
insulating concrete slab. 

CM 

  137. 4/15/1977 101, 102, 104 

Installed insulating concrete retainer ring and 
completed magnetic particle examination of the weld 
seams and attachment areas on tank 101 secondary 
bottom. Continued weld repair and welding lower 
knuckle segments together on tank 102 and 104 
secondary bottoms. Set and started fitting the tank 101 
primary bottom. 

CM 

  138. 4/19/1977 101, 102, 
104, 105 

Laid plywood and staging on tank 105 insulating 
concrete. Welded North-South seams and started East-
West seam welding on tank 101 primary bottom. 
Installed angle stiffening ring on tank 102 secondary 
bottom. Continued cutting the flat plate to fit the 
lower knuckle segments on tank 104 secondary 
bottom. Continued installation of air distribution 
piping in tank 101 secondary bottom. Patched and re-
cut slots as needed in the tank 105 insulating concrete. 
Core drilled tank 105 insulating concrete. 

CI/CM 

  139. 4/20/1977 101, 102 

Installed center ring and rigged the lifting apparatus 
on the tank 102 secondary bottom. Continued welding 
on tank 101 primary bottom. Installed insulating 
concrete forms in tank 101 secondary bottom. 

CM 
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  140. 4/25/1977 102, 104, 105 

Erected staging on tank 105 insulating concrete. 
Completed removal of lifting lugs and installed the 
concrete retainer ring on tank 102 secondary bottom. 
Performed weld repair and welded the circumferential 
seam on the tank 104 secondary bottom. 

CM 

  141. 4/28/1977 101, 102, 104 

Started liquid penetrant examination of the weld 
seams, and installed stiffener angles on the tank 104 
secondary bottom. Continued welding East-West 
seams, and welded lower knuckle segments together 
on the tank 101 primary bottom. Completed 
installation of air distribution piping in tank 102 
secondary bottom. 

CM 

  142. 4/29/1977 101, 103, 104 

Installed centering rings and lifting lugs on the tank 
104 secondary bottom. Welded the North-South 
seams on the tank 103 secondary bottom. Welded 
lower knuckle segments together and repaired welds 
on the tank 101 primary bottom. Performed several 
demonstration pours of insulating concrete at various 
water contents. 

CI/CM 

  143. 5/2/1977 101, 104 

Continued installing centering rings and lifting lugs 
and continued liquid penetrant examination of the 
weld seams on the tank 104 secondary bottom. 
Welded lower knuckle segments together on the tank 
101 primary bottom. Cylinders from Friday's 
demonstration pours were tested today. 

CI/CM 

  144. 5/4/1977 101, 104 

Continued penetrant testing of weld seams and repairs 
on the tank 104 secondary bottom. Continued welding 
lower knuckle segments together and repairing welds 
on tank 101 primary bottom.  

CM 

  145. 5/5/1977 104 Set the tank 104 secondary bottom on its foundation.   CM 

  146. 5/6/1977 101, 103, 104 

Continued weld repair, welding lower knuckle 
segments together, and penetrant testing on the tank 
101 primary bottom. Continued welding East-West 
seams and set and fit the lower knuckles on the tank 
103 secondary bottom. Removed lifting lugs and 
performed magnetic particle examination of the weld 
seams and attachment areas on the tank 104 secondary 
bottom. 

CM 

  147. 5/9/1977 101, 103, 104 

Started welding the lower knuckle segments together 
on the tank 103 secondary bottom. Continued 
magnetic particle inspection of weld seams and 
attachment areas, and started installing plywood and 
erecting scaffolding in the tank 104 secondary bottom. 
Continued weld repair and prepped circumferential 
lower knuckle to plate seam on the tank 101 primary 
bottom. 

CM 
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  148. 5/11/1977 103, 104, 106 

Completed East-West seams on the tank 103 
secondary bottom. Laid plywood and started erecting 
staging on tank 106 for the tank 104 primary bottom. 
BNW compression tested the dry; post stress relieved 
insulating concrete cylinders. 

CI/CM 

  149. 5/12/1977 101, 102, 
104, 106 

Welded circumferential knuckle to plate seam on the 
tank 101 primary bottom. Set, fitted, and welded clips 
to the underside of the flat plate for tank 102 primary 
bottom. Erected staging on tank 106 for the tank 104 
primary bottom. BNW compression tested the wet 
post stress relieved insulating concrete cylinders. 

CI/CM 

  150. 5/13/1977 101, 102 

Completed welding the circumferential lower knuckle 
to plate seam on the tank 101 primary bottom. Started 
welding the North-South seams on the tank 102 
primary bottom. 

CM 

  151. 5/23/1977 101 
Worked on grinding off the lugs on the underside of 
the tank 101 primary bottom and started magnetic 
particle examination on the underside. 

CM 

  152. 5/25/1977 101, 102, 104 

Installed lifting lugs on the tank 101 primary bottom. 
Continued welding lower knuckle segments on the 
tank 102 primary bottom. Completed North-South 
seams and started welding East-West seams on the 
tank 104 primary bottom. Welded the round seam on 
the tank 102 secondary bottom. Under direct 
supervision of Pryor-Giggey, insulating concrete was 
placed in the center section of tank 101. 

CI/CM 

  153. 5/26/1977 101, 103 
Performed PT and weld repair on the tank 103 
secondary bottom. Under direct supervision of Pryor-
Giggey, placed insulating concrete in tank 101. 

CI/CM 

  154. 5/27/1977 101, 102, 104 

Performed MT on the bottom of the tank 101 primary 
bottom. Continued welding lower knuckle sections 
together and started trimming flat plate to fit lower 
knuckles on the tank 102 primary bottom. Set and fit 
lower knuckle segments and continued welding East-
West seams on the tank 104 primary bottom under 
direct supervision of Pryor-Giggey, completed 
placement of insulating concrete in tank 101. 

CI/CM 

  155. 5/31/1977 102, 103, 104 

Began repairing welds on the tank 102 primary 
bottom. Repaired welds on the tank 104 primary 
bottom. Performed PT on the tank 103 secondary 
bottom. 

CM 
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  156. 6/1/1977 101, 102, 

Touched up grinder scars on the underside of the tank 
101 primary bottom. Continued prepping 
circumferential lower knuckle to plate seam, 
performed weld repair, and ground off fit up tacks on 
the underside of the tank 102 primary bottom. 
Performed MT in accordance with the disposition to 
NCR # 55 on the tank 102 secondary bottom. 
Replaced damaged thermocouple conduits in tank 
102. Worked on the tank 101 insulating concrete slab. 

CI/CM 

  157. 6/2/1977 101, 102, 103 

Welded circumferential lower knuckle to plate seam 
on the tank 102 primary bottom. Performed PT on the 
tank 103 secondary bottom. Under direct supervision 
of Pryor-Giggey, placed insulating concrete in 
segments "A" and "E" of tank 102. Work was also 
performed on the tank 101 slab to bring it into 
tolerance. 

CI/CM 

  158. 6/3/1977 101, 102, 104 

Performed re-PT of seams on the tank 101 primary 
bottom. Completed welding East-West seam on the 
tank 104 primary bottom. Completed fabrication of 
spreader. Under direct supervision of Pryor-Giggey, 
placed insulating concrete in approximately 1/5 of the 
center section in tank 102. 

CI/CM 

  159. 6/6/1977 102 
Under direct supervision of Pryor-Giggey, completed 
placement of insulating concrete in the "C" segment 
of tank 102 

CI 

  160. 6/7/1977 101, 102 

Under direct supervision of Pryor-Giggey, completed 
placement of insulating concrete in the "B" segment 
and started on the "D" segment of tank 102. Also 
continued cutting slots in the tank 101 refractory. The 
thermocouple conduits on the 21 ft. radius are 
interfering with the slots in the refractory. Drawings 
show less than 1 in. clearance between conduit and 
slot. 

CI 

  161. 6/8/1977 102 
Started placing insulating concrete in the "D" segment 
of tank 102. However, the pump shaft broke after 
mixing a few batches. 

CI 

  162. 6/9/1977 101, 102 
Completed cutting slots in tank 101 and started 
sanding off high spots on tank 102 (segments "A" and 
"B") 

CI 

  163. 6/10/1977 101, 102 

Under direct supervision of Pryor-Giggey, completed 
placement of insulating concrete in section "D" of 
tank 102. Continued grinding high spots on tank 102. 
Completed removal of the two 5 ft. outer ring sections 
in section "D" of tank 101. 

CI 

  164. 6/13/1977 101 
Under the supervision of Pryor-Giggey, replaced areas 
of section "D" in tank 101 with new insulating 
refractory. 

CI 

  165. 6/15/1977 101 Performed PT on the tank 101 primary bottom. CM 
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  166. 6/20/1977 101, 102 
Continued grinding and cutting slots in the tank 102 
insulating concrete. Started removing the insulating 
concrete in segment "D" of tank 101. 

CI 

  167. 6/22/1977 101 

Completed removal of the insulating concrete in 
segment "D" of tank 101. It was decided to repair 
chipping gun gouges in segment "D" of the tank 101 
secondary bottom as follows (A) less than 1/32 in. 
deep - grind out. (B) Over 1/32 in. deep - repair per 
spec. (C) on weld, grind reinforcement flush and then 
evaluate gouge. 

CI 

  168. 6/23/1977 101 Repaired gouges in segment "D" of the tank 101 
secondary bottom. CI 

  169. 6/24/1977 102 Completed work on the tank 102 insulating concrete. CI 

  170. 6/27/1977 101, 102 

Installed rigging and demonstrated the lifting 
procedure on the tank 101 primary bottom. Placement 
of refractory in segment "D" of tank 101 was 
cancelled by Pryor-Giggey. A meeting was held to 
discuss the lamination of the insulating refractory in 
tank 102 and the steps to be taken to assure an 
acceptable finished product. 

CI/CM 

  171. 6/28/1977 103 Installed thermocouple conduit in tank 103. CM 

  172. 6/29/1977 101 
Under the supervision of Pryor-Giggey, placed 
enriched insulating concrete in segment "D" of tank 
101. 

CI 

  173. 6/30/1977 101 Ground high spots and cut slots in segment "D" of 
tank 101. CI 

  174. 7/1/1977 102 Started removing insulating concrete in segment "B" 
of tank 102 CI 

  175. 7/5/1977 102 Removed segment "B" and half of segment "D", tank 
102 insulating concrete. CI 

  176. 7/6/1977 102 Completed removal of insulating concrete in segment 
"D" and 1/3 of segment "C" of tank 102. CI 

  177. 7/7/1977 101 
Completed grinding high spots on segment "D", tank 
101 insulating concrete. The slab was turned over for 
acceptance. 

CI/CM 

  178. 7/8/1977 102 Completed removal of insulating concrete from 
segment "C" of tank 102. CI 

  179. 7/12/1977 101, 102, 
103, 104 

Performed PT on tank 101 primary bottom. Performed 
PT and installed stiffening angle on tank 103 
secondary bottom. Welded circumferential lower 
knuckle to flat plate seam on tank 102 primary 
bottom. Welded lower knuckle segments on tank 104 
primary bottom. Cut inner and outer insulating 
concrete retainer rings to match air slots on tank 101. 
Started removing insulating concrete from segments 
"A" and "E" in 102. 

CI/CM 
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  180. 7/13/1977 101, 102, 103 

Welded temporary thermocouples to the underside of 
the tank 101 primary bottom. Continued weld repair 
and PT on the tank 103 secondary bottom. Complete 
removal of insulating concrete from segments "A" and 
"E", tank 102. Thermocouple conduits in tank 102 are 
to be re-installed to conform to D/FC #50 

CI/CM 

  181. 7/14/1977 101, 103 
Moved the 101 primary bottom onto its foundation 
and started removing lifting lugs. Performed PT on 
tank 103 secondary bottom. 

CM 

  182. 7/15/1977 101, 103 Removed lifting lugs from the 101 primary bottom. 
Removed staging from tank 103. CM 

  183. 7/18/1977 103 

Installed centering posts and installed lifting lugs on 
the 103 secondary bottom. Re-arranged thermocouple 
conduits in tank 102 to conform to D/FC # 50. 
Shipment of Lite Wate 70 received. 

CI/CM 

  184. 7/19/1977 101, 102 

Set first course of primary shell plate on tank 101. 
Performed PT on 102 primary bottom. Repair and 
testing of 102 secondary bottom was done on 
7/15/1977. 

CI/CM 

  185. 7/20/1977 103, 104 

Lowered the 103 secondary bottom onto its 
foundation. Removed rigging, started removing lifting 
lugs, prepped seams for MT.  Continued weld repair 
and welding lower knuckle segments together on 104 
primary bottom. 

CM 

  186. 7/21/1977 102, 103, 104 

Repaired scarfed areas and started removing stiffening 
ring on the 103 secondary bottom. Performed PT, cut 
hole for centering post and installed centering post on 
102 primary bottom. Trimmed flat plate to fit knuckle 
segments on 104 primary bottom. 

CM 

  187. 7/22/1977 101, 102, 
103, 

Performed MT on the 103 secondary bottom. 
Performed MT on 101 primary bottom. Tacked 
verticals on 101 primary shell. Performed PT on 102 
primary bottom. Installed forms for placement of 
LW70 in segment "A", tank 102. 

CI/CM 

  188. 7/25/1977 101, 102, 
103, 104 

Repaired plate surface where lifting lugs were 
removed on 101 primary bottom. Continued welding 
dollar plate on 102 primary bottom. Started welding 
circumferential lower knuckle segments to flat plate 
seam on 104 primary bottom. Re-arranged 
thermocouple conduits in tank 103 (D/FC). Installed 
air distribution piping in tank 103. 

CM 

  189. 7/26/1977 101, 102, 105 

Continued MT and repair of scarfs on 101 primary 
bottom.  Re-arranged staging on tank 105 to 
accommodate a primary bottom. Placed insulating 
concrete forms in 102 secondary bottom. 

CI/CM 
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  190. 7/27/1977 101, 102, 
103, 105 

Covered the 101 primary bottom with plywood and 
started welding verticals on 101 primary shell. 
Continued PT on 102 primary bottom. Set and fit steel 
for 103 primary bottom on 105 staging. 

CM 

  191. 7/28/1977 102, 103 
Performed weld repair and PT on the 102 primary 
bottom. Welded North-South seam on 103 primary 
bottom. 

CM 

  192. 7/29/1977 101, 102 

Welded verticals and trimmed top of lower knuckle on 
101 primary tank. Performed PT and MT on 102 
primary bottom. Placed demonstration slab of LW70 
in segment "A" tank 102 

CI/CM 

  193. 8/1/1977 102 Installed insulating concrete forms for segments "C" 
and "E" tank 102. CI 

  194. 8/2/1977 101, 102, 
103, 104 

Prepped top of lower knuckle to first course of shell 
seam on 101 primary tank. Continued weld repair on 
102 primary bottom. Continued welding 
circumferential lower knuckle segments to flat plate 
seams and started PT on 104 primary bottom. Welded 
East-West flat seams on 103 primary bottom. Placed 
LW70 insulating concrete in segment "C" tank 102 
last night. Core drilled the demonstration slab of 
LW70 (segment "A" tank 102). 

CI/CM 

  195. 8/3/1977 102 
Started installing lifting lugs on 102 primary bottom. 
Placed LW70 in segments "B" and "E", tank 102 last 
night with Pryor-Giggey supervision. 

CI 

  196. 8/4/1977 101, 102, 103 

Continued welding verticals and tacked the round 
seam on the 101 primary shell. Continued installing 
lifting lugs on 102 primary bottom. Continued 
welding East-West seam on 103 primary bottom. 
Performed PT on 104 primary bottom. 

CM 

  197. 8/5/1977 101, 102, 103 

Welded the circumferential knuckle to shell seam on 
101 primary tank. Set and fit lower knuckles on 103 
primary bottom. Placed LW70 in segment "D", tank 
102 last night. On Thursday "A", "C", and "E" had 
been formed in tank 103. 

CI/CM 

  198. 8/8/1977 102 Started cutting slots in tank 102 refractory. CI/CM 

  199. 8/9/1977 103, 104 Tacked lower knuckle joints on 103 primary bottom. 
Made repairs on 104 primary bottom. CM 

  200. 8/10/1977 102, 104 
Set lifting beams and gear on 102 primary bottom. 
Ground fit-up sears on underside of 104 primary 
bottom. 

CM 

  201. 8/11/1977 102, 103 
Cut 102 retainer ring to match slots. Completed 
cutting slots in the 102 refractory. Scheduled pour in 
tank 103 ("A", "C", and "E") for midnight. 

CM 
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  202. 8/12/1977 101, 102, 
103, 104 

Placed the 102 primary bottom on the 102 refractory. 
Continued welding knuckle to shell seam on 101 
primary tank. Made repairs to the 104 primary bottom. 
Continued welding lower knuckle segments together 
on 103 primary bottom. Placed LW70 in segments 
"A", "C", and "E", tank 103 last night with Pryor-
Giggey. 

CM 

  203. 8/15/1977 101, 102, 
103, 104 

Removed rigging from 102 primary bottom. Removed 
staging and plywood from 104. Shook out steel for 
second course of 101 primary shell. Stripped forms 
from tank 103. 

CM 

  204. 8/16/1977 102, 104 

Scarfed off lifting lugs and repaired scarfs; started MT 
of seams on 102 primary bottom. Installed insulating 
concrete retainer ring in 104 secondary bottom. Placed 
LW70 in segments "B" and "D", tank 103 with Pryor-
Giggey. 

CM 

  205. 8/17/1977 101, 102, 
103, 104 

Installed scaffolding and alignment clips on the 101 
primary shell in preparation for erecting the second 
course. Continued repairs of scarfs and MT of seams 
on the 102 primary bottom. Cut hole for, installed, 
and tacked the centering post on 104 primary bottom. 
Made weld repairs and continued welding lower 
knuckle segments together on 103 primary bottom. 
Started cutting drain slots on the tank 103 refractory. 
Installed air distribution piping in tank 104, and 
installed thermocouple conduit in tank 104. 

CM 

  206. 8/18/1977 101, 102, 
103, 104 

Set and fit the second course of shell on 101 primary 
tank. Trimmed top of knuckle on 102 primary bottom. 
Trimmed flat plate to meet knuckle segments and 
continued welding lower knuckle segments together 
on 103 primary bottom. Continued welding centering 
post on 104 primary bottom. Installed forms for 
segments "A", "C", and "E", tank 104. Completed 
installation of thermocouple conduit in tank 103. 

CM 

  207. 8/19/1977 101, 102, 
103, 104 

Continued welding second course verticals on 101 
primary shell. Completed trimming top of knuckle on 
102 primary bottom. Completed cutting flat plate to fit 
knuckle sections, repaired welds and performed PT of 
shop seams on 103 primary bottom. Continued cutting 
slots in tank 103 refractory, set forms and wrapped air 
distribution pipe in tank 104.  

CM 

  208. 8/20/1977 103, 104 Completed cutting slots in tank 103 refractory. 
Completed wrapping pipe in tank 104. CM 
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  209. 8/22/1977 102, 103, 104 

Laid plywood protection on 102 primary bottom. 
Trimmed and prepped circumferential lower knuckle 
to flat plate seam and continued weld repair and PT of 
shop seams on 103 primary bottom. Started installing 
lifting lugs on 104 primary bottom. Placed LW70 
insulating refractory in segments "A", "C", and "E", 
tank 104. 

CM 

  210. 8/23/1977 102, 103, 104 

Erected and fit the first course of shell plate on 102 
primary tank. Welded circumferential to flat plate 
seam, continued PT and weld repair on 103 primary 
bottom. Placed LW70 in segments "B" and "D", tank 
104. 

CM 

  211. 8/24/1977 101, 104 Welded round seam number 2 on the 101 primary 
shell. Cut slots in tank 104 refractory. CM 

  212. 8/25/1977 102, 104 

Continued welding verticals on 102 primary shell. 
Welded lifting lugs and laid out for temporary 
thermocouples on the underside of the 104 primary 
bottom.  

CM 

  213. 8/26/1977 101, 103, 104 

Performed weld repair on 101 primary shell. 
Continued welding circumferential lower knuckle 
segment to flat plate seam, made weld repairs and 
ground fit-up scars on the underside of the 103 
primary bottom. Completed cutting slots in tank 104 
refractory. 

CM 

  214. 8/29/1977 104 Moved the 104 primary bottom onto its foundation. CM 

  215. 8/31/1977 102, 103, 
104, 105 

Continued welding verticals and tacked the round 
seam on the 102 primary shell. Continued PT and 
weld repair, laid out for lifting lugs on the 103 
primary bottom. Scarfed off lugs and repaired some 
on the 104 primary bottom. Set flat plate for 105 
primary bottom. 

CM 

  216. 9/1/1977 101, 102, 
103, 104, 105 

Removed door sheet and set out third course steel for 
101 primary shell. Continued welding round seam on 
102 primary shell. Continued weld repair and PT, and 
installed lifting lugs on 103 primary bottom. 
Performed MT of seams, trimmed top of knuckle on 
104 primary bottom. Installed fit-up gear on 105 
primary bottom. 

CM 

  217. 9/2/1977 102, 103, 105 

Welding primary bottom tank 105. Welding round 
seam on tank 102 primary shell. Performed testing on 
inaccessible weld seam on primary 103 bottom prior 
to setting it in place. 

CM 

  218. 9/6/1977 104 Set first lift sheet plate tank 104. CM 

  219. 9/7/1977 101 Welding vertical on third course shell primary tank 
101.  CM 
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  220. 9/8/1977 101, 102, 
104, 105 

Setting up to weld round seam on third course of 
primary shell tank 101. Repairing welds on round 
seam first course primary tank 102. Welding vertical 
seams and preparing to weld round seam on first 
course of primary shell tank 104. PT testing, welding 
bottom and setting knuckle section on primary bottom 
tank 105. 

CM 

  221. 9/9/1977 103, 105 
Set primary bottom tank 103. Cleaning staging from 
tank 105. Welding knuckle section on bottom primary 
tank 105. 

CM 

  222. 9/12/1977 101, 103, 
104, 105 

Moving and placing dome steel inside tank 101 for 
dome fabrication. Repairing welds on round seam 
number one primary shell tank 101. Welding seams 
on primary shell first course tank 104. Shooting 
elevations on top primary knuckle tank 103 and 
trimming. Welding knuckle and doing PT on primary 
bottom tank 105. 

CM 

  223. 9/13/1977 101, 102, 
104, 105 

Fabricating primary dome shell tank 101. Repairing 
welds on round seam number one primary shell tank 
102. Welding vertical seams and preparing for 
welding on round seam number one primary shell tank 
104. Removing refractory from tank 105. 

CI/CM 

  224. 9/14/1977 101, 102, 
103, 104 

Fabrication primary shell dome and making weld 
repairs to round seam number three primary shell tank 
101. Erected second course primary shell tank 102. 
Preparing to set first course primary shell tank 103. 
Started welding round seam number one primary shell 
tank 104.  

CM 

  225. 9/15/1977 102, 103, 
104, 105 

Welding vertical seams second course primary shell 
and repairing welds on round seam number one 
primary shell tank 102. Set first course primary shell 
tank 103. Welding round seam number one primary 
shell tank 104. Removing refractory from tank 105. 

CI/CM 

  226. 9/19/1977 101, 103, 
104, 105 

Raised Scaffolding in order to erect the fourth course 
on the 101 primary shell. Welding outer dome 
sections and attempting to fit inner dome sections on 
tank 101. Welding verticals on first course of 103 
primary shell. Welding first round seam (top of 
knuckle to shell) on 104 primary shell. Prepping 
circumferential lower knuckle segments to flat plate 
seam on 105 primary bottom. Set insulating concrete 
forms in tank 105. Re-arranged thermocouple conduit 
(D/FC) 

CI/CM 
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  227. 9/20/1977 101, 102, 
103, 104, 105 

Completed raising scaffolding and erected fourth 
course of plate on the 101 primary shell. Continued 
welding vertical seams on second course on 102 
primary shell. Continued welding outer course and 
fitting inner course of the 101 primary dome. 
Continued welding vertical seams on 103 primary 
shell. Made repairs to round seam number one on 104 
primary shell. Laid out for lifting lugs, performed PT 
and started welding the circumferential lower knuckle 
segment to flat plate seam on 105 primary bottom. 
Placed LW70 in segments "A", "C", and "E" of tank 
105. 

CI/CM 

  228. 9/21/1977 101, 102, 
103, 105 

Started welding the fourth course vertical seams on 
101 primary shell. Welded round seam number two on 
102 primary shell. Repaired scarfs and performed MT 
of seams on 103 primary bottom. Cut hole for, 
installed, and started welding dollar plate and 
continued PT on 105 primary bottom. Placed LW70 in 
segments "B" and "D", tank 105. 

CI/CM 

  229. 9/22/1977 105 Magnetic particle test welds 105 primary bottom. CM 

  230. 9/26/1977 103, 104, 105 

Fitted round seam number one for welding on 103 
primary shell. Set and fitted second course of shell 
plate on 104 primary shell. Made weld repairs and 
welded lifting lugs on 105 primary bottom. Continued 
cutting slots and making repairs to the tank 105 
refractory. 

CI/CM 

  231. 9/27/1977 102, 105 
Performed weld repair on round seam number two on 
the 102 primary shell. Laid out and installed 
temporary thermocouples on 105 primary bottom. 

CM 

  232. 9/28/1977 105 
Results of the compressive test on the 105 refractory 
test cylinders in the before stress relief condition (both 
dry and wet) yielded breaks that exceeded 1000 psi. 

CI 

  233. 9/29/1977 
101, 102, 
103, 104, 
105, 106 

Continued welding fourth course vertical seams on 
101 primary shell. Continued welding and fitting the 
101 dome. Continued repairs to round seam number 
two on the 102 primary shell. Continued welding 
round seam number one on 103 primary shell. 
Continued welding second course vertical on 104 
primary shell. Lowered the 105 primary bottom onto 
its foundation. Started removing staging from tank 
106. 

CM 

  234. 9/30/1977 101, 105, 106 

Scarfed off lifting lugs, started cleaning seams and 
started MT of seams on 105 primary bottom. 
Continued welding and grinding off fit-ups on 101 
dome. Started removing LW50 from tank 106. 

CI/CM 

  235. 10/1/1977 106 Completed removal of refractory. CI 
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  236. 10/3/1977 106 
Repaired chipping gun gouges on 106 secondary 
bottom. Re-arranged thermocouple conduit in tank 
106 (D/FC). Boilermakers walked off job. 

CI 

  237. 10/4/1977 105, 106 

Completed MT work and started setting staging on 
tank 105 primary bottom (106 primary bottom to be 
built on it). Completed repairs to the 106 secondary 
bottom. Installed forms for segments "A", "C", and 
"E" in tank 106.  

CI/CM 

  238. 10/5/1977 
101, 102, 
103, 104, 
105, 106 

Welded round seam number four on 101 primary 
shell. Trimmed outer course to fit middle course and 
set in dollar plate on 101 dome. Continued weld 
repairs and started erecting third course shell plate on 
102 primary shell. Performed MT on 103 primary 
bottom. Prepped round seam number two for welding 
on 104 primary shell. Completed setting staging on 
105 primary bottom on which to build 106 primary 
bottom. Placed LW70 in segments "A", "C", and "E" 
of tank 106.  

CI/CM 

  239. 10/6/1977 101, 102, 
103, 106 

Tacked and prepped circumferential outer segments to 
middle segments seam on 101 dome. Welded third 
course vertical seams on 102 primary shell. Set and 
fitted second course of shell plate on 103 primary 
shell. Placed LW70 in segment "B" and "D” of tank 
106. 

CI/CM 

  240. 10/7/1977 106 
Started setting and fitting flat plate for 106 primary 
bottom. Started cutting slots in the tank 106 
refractory. 

CI/CM 

  241. 10/12/1977 106 Boilermakers on strike. Completed cutting slots in 
tank 106 refractory. CI/CM 

  242. 10/13/1977 106 Boilermakers on strike. Completed grinding high 
spots on the tank 106 refractory. CI/CM 

  243. 10/17/1977 
101, 102, 
103, 104, 
105, 106 

Boilermakers on strike. CI 

  244. 10/21/1977 106 Boilermakers on strike. Tank 106 refractory was 
accepted by Vitro Title III CI/CM 

  245. 10/31/1977 
101, 102, 
103, 104, 
105, 106 

Boilermakers on strike. CI 

  246. 11/1/1977 101, 102, 
103, 104, 106 

Made weld repairs to the 101 primary shell. Welded 
middle seam and continued fitting dollar plate on 101 
dome. Trimmed the 101 lower secondary knuckles. 
Set supports for the 102 dome. Set plywood in the 103 
primary bottom. Welded round seam number two on 
the 104 primary shell. Continued fitting and tacking 
flat plate for the 106 primary bottom. 

CM 
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  247. 11/2/1977 104, 106 Covered 104 primary bottom with plywood. Welding 
North-South seams on 106 primary. CM 

  248. 11/3/1977 101, 102, 106 

Continued welding middle circumferential seam and 
installed back-up bar for the inner circumferential 
seam on 101 dome. Set and started fitting 102 dome 
sections. Started welding East-West seams on 106 
primary bottom. 

CM 

  249. 11/7/1977 101, 103, 
104, 106 

Re-aligned fourth course vertical seams and continued 
installing scaffolding on the 101 primary shell. 
Welded second course vertical seams on 103 primary 
shell. Made weld repairs and continued MT of pick-
ups on 104 primary shell. Set and fitted lower knuckle 
segments on 106 primary bottom. 

CM 

  250. 11/8/1977 101, 102, 106 

Installed fit-up clips on the top of the fourth course 
and started erecting upper knuckle on 101 primary 
shell. Completed welding and continued grinding off 
fit-up gear on 101 dome. Made repairs to round seam 
number three on 102 primary shell. Started welding 
lower knuckle segments together on 106 primary 
bottom. 

CM 

  251. 11/9/1977 101, 102, 104 

Completed setting upper knuckles on 101 primary 
shell. Started welding outer radius seams on 102 
dome. Set third course of shell plate on 104 primary 
shell.  

CM 

  252. 11/10/1977 101, 102, 
103, 104, 106 

Started welding upper knuckle segments and fitted 
round seam number five. Continued grinding off fit-
up gear on 101 dome. Made weld repairs to round 
seam number two on 102 primary shell. Continued 
welding outer radial seams on 102 dome. Continued 
welding round seam number two on 103 primary 
shell. Welded third course vertical seams on 104 
primary shell. Continued welding lower knuckle 
segments and performed PT of shop welds on 106 
primary bottom. 

CM 

  253. 11/11/1977 101, 102, 104 

Set first course on 101 secondary shell. Laid out 
penetrations on 101 dome. Set inner segments and 
continued welding outer radial seams on 102 dome. 
Set first course and cut access hole in 104 secondary 
shell.  

CM 

  254. 11/14/1977 101, 102, 
103, 104 

Welded round seam number five on 101 primary 
shell. Laid out studs on 101 dome. Installed fit-up 
clips for the fourth course on 102 primary shell. Made 
repairs to round seam number two on 103 primary 
tank. Fit round seam number three on 104 primary 
shell. 

CM 
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  255. 11/15/1977 101, 102, 
104, 106 

Installed penetrations on 101 dome. Erected and 
started welding fourth course vertical seams on 102 
primary shell. Fitted round seam number one on 104 
secondary shell. Cut, trimmed and prepped the flat 
plate to fit knuckle segments and continue PT of flat 
seams on 106 primary bottom. 

CM 

  256. 11/16/1977 101, 102, 
103, 104, 106 

Continued welding upper knuckles on 101 primary 
shell. Continued prepping and fitting round seam 
number one on 101 secondary shell. Continued 
installing penetration on 101 dome. Continued fitting 
and started welding middle segments of 102 dome. 
Made weld repairs to 103 primary shell. Made weld 
repairs on 104 primary shell. Continued fitting round 
seam number one and trimmed shell plate on 104 
secondary shell. Started welding circumferential lower 
knuckle segments to flat plate seam on 106 primary 
bottom. Completed installation of stud on 101 dome. 

CM 

  257. 11/17/1977 101, 102, 103 

Welding upper knuckles on 101 primary shell. Started 
welding round seam number one on 101 secondary 
shell. Started prepping round seam number four on 
102 primary shell. Erected third course and started 
welding vertical seams on 103 primary shell.  

CM 

  258. 11/18/1977 102, 104 
Started welding round seam number four on 102 
primary shell. Started trimming middle segments of 
102 dome. Made weld repairs on 104 primary shell. 

CM 

  259. 11/21/1977 106 Laid out lifting lugs on 106 primary bottom. CM 

  260. 11/22/1977 101, 102, 
103, 104, 106 

Continued installing penetrations on 101 dome. 
Continued welding the 102 dome. Continued welding 
third course vertical seams on 103 primary shell. 
Trimmed top of lower knuckle on 103 secondary 
bottom. Made repairs to 102 primary shell, 104 
primary shell, and 106 primary bottom. 

CM 

  261. 11/23/1977 101, 102, 
104, 106 

Completed installation of penetrations on 101 dome. 
Made repairs to 101 secondary shell. Made repairs to 
102 primary shell. Made repairs to 104 primary and 
secondary shells. Ground off fit-up gear on underside 
and performed MT of same on 106 primary bottom. 

CM 

  262. 11/28/1977 101, 102, 
103, 104, 106 

Made repairs to the 101 primary shell and knuckles. 
Made repairs on 101 dome. Made repairs to 102 
primary shell. Continued welding 102 dome. 
Continued welding third course vertical seams and 
made repairs on 103 primary shell. Made repairs and 
jumped scaffolding on 104 primary shell. Continued 
welding 104 secondary shell. Continued welding 
circumferential lower knuckle segments to flat plate 
seam, made repairs, installed lifting lugs and cut hole 
for dollar plate in 106 primary bottom. 

CM 
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  263. 11/29/1977 102, 103, 106 

Set dollar plate, trimmed middle segments and 
continued welding 102 dome. Started welding round 
seam number three on 103 primary shell. Continued 
installing lifting lugs and welded dollar plate, 
performed PT of round seam and ground off fit-up 
gear on the underside of the 106 primary bottom. 

CM 

  264. 11/30/1977 103, 104 
Started setting staging inside 103 primary tank for the 
103 dome. Erected fourth course and started welding 
vertical seams on 104 primary shell. 

CM 

  265. 12/1/1977 101, 102, 
103, 104, 106 

Continued welding round seam number one on 101 
secondary shell. Continued repairs to the 102 primary 
shell. Continued welding the 102 dome. Continued 
welding round seam number three on 103 primary 
shell. Continued setting staging for the 103 dome. 
Continued welding fourth course vertical seams and 
made repairs to 104 primary shell. Continued PT of 
round seam and continued grinding off fit-up gear on 
the underside of the 106 primary bottom. 

CM 

  266. 12/2/1977 102, 103, 
104, 106 

Continued grinding off fit-up gear on round seam 
number four on 102 primary shell. Continued grinding 
off fit-up gear and completed welding 102 dome. 
Started setting 103 dome segments. Continued 
welding fourth course vertical seams on 104 primary 
shell. Installed lifting gear and moved the 106 primary 
bottom to the 106 primary foundation. 

CM 

  267. 12/5/1977 103, 104, 
105, 106 

Started setting first course of 103 secondary shell. 
Started welding round seam number four on the 104 
primary shell. Dismounted staging in tank 105. 
Scarfed off lifting lugs and started cleaning seams for 
MT on 106 primary bottom. 

CM 

  268. 12/6/1977 101, 103 

Continued to remove inside scaffolding for dome 
erection, welding of plates for lifting of dome, and 
weld repair of first course secondary on tank 101. 
Continued weld work on third course on 103 primary 
shell. Continued welding of outside plate of dome, 
and welding of first course secondary on tank 103.  

CM 

  269. 12/7/1977 105 Squaring off of 105 primary lower knuckles. CM 

  270. 12/8/1977 101, 102, 106 

Preparing for 101 dome lift. Laid out studs for 102 
dome and set scaffolding in preparation for setting 
102 primary upper knuckles. Finished setting first 
course and started welding vertical seams on 106 
primary shell. 

CM 

  271. 12/9/1977 101, 102 Tank 101 dome was erected and secured. Layout of 
102 dome studs completed.  CM 

  272. 12/12/1977 101, 102 Tank 101 dome round seam welding. Setting top 
knuckle on 102 primary shell.   CM 
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  273. 12/15/1977 101, 102, 
103, 105, 106 

Continued fitting the 101 dome to knuckle seam. 
Erected second course and started welding vertical 
seams on 101 secondary shell. Started welding upper 
knuckles on 102 primary shell. Laid out penetrations, 
and started cutting, and laid out studs on 102 dome. 
Welded round seam number one on 103 secondary 
shell. Continued welding 103 dome. Erected first 
course and started welding vertical seams on 105 
primary shell. Made repairs to first course vertical 
seams and tacked round seam number one on 106 
primary shell. 

CM 

  274. 12/16/1977 102, 103, 104 
Set first course on 102 secondary shell. Set fourth 
course on 103 primary shell. Made repairs to 104 
primary and secondary shells. 

CM 

  275. 12/19/1977 
101, 102, 
103, 104, 
105, 106 

Removed falsework from the interior of the 101 
primary tank. Worked on back-up bars for dome to 
knuckle seam. Welded second course vertical seams 
on 101 secondary shell. Continued installing 
penetrations on 102 dome. Welded first course 
vertical seams on 102 secondary shell. Continued 
welding 103 dome. Welded fourth course vertical 
seams on 103 primary shell. Made repairs to 104 
secondary shell. Continued welding first course 
vertical seams on 105 primary shell. Continued 
welding round seam number one on 106 primary 
shell. Continued welding upper knuckles on 102 
primary shell. Red tag placed on 101 dome to stop 
work. Penetration being cut and placed on 102 dome. 
Set first course on 102 secondary shell.  

CI/CM 

  276. 12/22/1977 101, 103, 104 
Continued welding the 101 dome to knuckle seam. 
Fitted round seam number four on 103 primary shell. 
Started setting staging for 104 dome. 

CM 

  277. 12/23/1977 103 
Continued fitting and tacking round seam number four 
on 103 primary shell. Welded outer segments to 
middle segments seam on 103 dome. 

CM 

  278. 12/27/1977 101 Clean up inside of tank 101.  CM 

  279. 12/28/1977 101, 103 

Welded round seam number two on 101 secondary 
shell. Prepped round seam number four on 103 
primary shell. Set second course on 103 secondary 
shell. 

CM 

  280. 12/29/1977 
101, 102, 
103, 104, 
105, 106 

No work due to weather (snow). CI/CM 

  281. 1/5/1978 101, 103 
Continued to set scaffolding and to melt ice on 101 
primary bottom. Welding dome plates, and dollar 
plate in position on 103 dome.  

CI/CM 
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  282. 1/6/1978 
101, 102, 
103, 104, 
105, 106 

Removing plywood protective cover off 101 primary 
bottom. Survey of 102 dome. Vertical and round seam 
welding and repair being done on fourth course 
primary and second course secondary tank 103. 
Continued welding 103 dome plates. Finished setting 
dome staging and began to set plates for dome 104. 
Welding round seam one on 105 primary shell. 
Preparing for second course 106 primary shell. Weld 
repair of first course on 106 primary shell. 

CM 

  283. 1/9/1978 101, 102, 
103, 104 

Made repairs to 101 secondary shell. Made repairs to 
the 102 secondary shell. Continued welding dollar 
plate on 103 dome. Installed outer segments of tank 
104 dome. Started welding studs on 102 dome. 

CM 

  284. 1/10/1978 101, 102, 
104, 106 

Continued welding the 101 dome to knuckle seam. 
Continued welding the upper knuckles on the 102 
primary shell. Continued fitting the 104 dome. Set 
second course on 106 primary shell. 

CM 

  285. 1/11/1978 102, 104 

Made repairs to the upper knuckles on 102 primary 
shell. Made repairs to 102 secondary shell. Set second 
course on 104 secondary shell and started welding 
vertical seams. Continued installing studs on the 102 
dome. 

CM 

  286. 1/12/1978 101, 103, 
105, 106 

Removed scaffolding and brackets from the exterior 
of the 101 primary shell. Welded round seam number 
two on 103 secondary shell. Welded round seam 
number one on 105 primary shell. Set second course 
on 106 primary shell. Set first course on 106 
secondary shell.  

CM 

  287. 1/13/1978 101 
Starting work to relocate penetration number five on 
the 101 dome. Ground off fit-ups on 101 secondary 
shell.  

CI/CM 

  288. 1/17/1978 101 
Re-installed plate in 101 dome where miss-located 
penetration number five had been. Set third course on 
101 secondary shell.  

CI/CM 

  289. 1/18/1978 101, 102, 
103, 104 

Re-installed penetration number five on 101 dome. 
Started welding third course vertical seams on 101 
secondary shell. Installed staging for erection of the 
second course on 102 secondary shell. Ground off fit-
ups on 102 and 103 domes. Set and fit middle 
segments on 104 dome.  

CI/CM 

  290. 1/20/1978 101, 102, 
104, 106 

Continued to relocate penetration number five on 
dome, also welded third course vertical seams on 101 
secondary shell. Second course set on 102 secondary 
shell. Round seam welding on round seam number 
two on 104 secondary shell. Welding continued on 
second course vertical seams on 106 primary shell. 

CI/CM 

  291. 1/23/1978 101 Continued to finish penetration relocation. CI 
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  292. 1/24/1978 101, 103 Removed plywood from inside of tank 101. Layout of 
studs and penetrations on 103 tank dome.  CM 

  293. 1/25/1978 101, 103 
Continued welding round seam number three on 101 
secondary shell. Grinding joint penetrations on tank 
101. Cutting penetration in 103 dome.  

CM 

  294. 1/26/1978 
101, 102, 
103, 104, 
105, 106 

Cleaned interior of 101 primary tank. Welded round 
seam number three on 101 secondary shell. Fitted 
round seam number two on 102 secondary shell. 
Welded third course vertical seams on 103 secondary 
shell. Installed penetrations on 103 dome. Continued 
welding 104 dome. Prepared 105 secondary lower 
knuckle in order to set first course of secondary shell. 
Continued welding round seam number two on 106 
primary shell. 

CM 

  295. 1/27/1978 101, 102, 103 

Continued welding back up bars on 101 and 102 
domes. Continued installing back up bars on the upper 
knuckles of 102 primary shell. Set and started welding 
upper knuckles on 103 primary shell.  

CM 

  296. 1/30/1978 102, 103, 
105. 

Rigged, lifted, and set the 102 dome. Continued 
installing penetration on tank 103 dome. Welded 
knuckles on 103 primary shell. Erected and started 
welding vertical seams on second course of 105 
primary shell. 

CM 

  297. 1/31/1978 102, 103, 105 

Fitted 102 dome to knuckle seam. Started welding 
round seam number two on 102 secondary shell. 
Ground off fit-ups on 103 dome. Erected first course 
shell on 105 secondary. 

CM 

  298. 2/1/1978 101, 102, 104 
Completed welding back-up bars on 101 dome. 
Continued removal of staging from tank 102. Set 
dollar plate and continued welding on 104 dome.  

CM 

  299. 2/2/1978 
101, 102, 
103, 104, 
105, 106 

Continued repairs to 101 secondary shell. Installed 
door sheet on first course of 101 primary shell. 
Continued removal of staging from the interior of tank 
102. Continued welding round seam number two on 
102 secondary shell. Continued installing penetrations 
on 103 dome. Continued fitting dollar plate and 
welding the 104 dome. Continued welding second 
course vertical seams on 105 primary shell. Made 
repairs to 106 primary shell. 

CM 
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  300. 2/3/1978 
101, 102, 
103, 104, 
105, 106 

Started welding the door sheet in tank 101 primary. 
Continued repairs to 101 secondary shell. Continued 
cleaning interior of tank 102 primary, made repairs to 
102 secondary shell. Welded upper knuckle sections 
on 103 primary shell. Welded round seam number 
three on 103 secondary shell. Continued installing 
penetrations and lifting lugs on 103 dome. Continued 
fitting dollar plate on 104 dome. Continued fitting 102 
dome to knuckle seam. Continued welding second 
course vertical seams on 105 primary shell. Welded 
first course vertical seams on 105 secondary shell. 
Made repairs to 106 primary shell. 

CM 

  301. 2/6/1978 101, 104 

Set fourth course and started welding vertical seam on 
101 secondary shell. Removed fit-up gear and 
continued welding 104 dome. Set third course on 104 
secondary shell. 

CM 

  302. 2/7/1978 102, 104 Started welding the 102 dome to knuckle seam. Set 
staging brackets on 104 primary shell. CM 

  303. 2/8/1978 101, 102, 106 

Continued welding door sheet in the 101 primary 
shell. Started welding round seam number four on 101 
secondary shell. Made repairs to welds on 102 
secondary shell. Made repairs to round seam number 
two on 106 primary shell. Leveled areas for stress 
relieving propane tanks and equipment. 

CM 

  304. 2/9/1978 102, 105 
Continued welding the 102 dome to knuckle seam. 
Completed cleaning the interior of tank 102. Tacked 
round seam number one on 105 secondary shell. 

CM 

  305. 2/10/1978 102, 103, 
104, 106 

Installed, fit and started welding the door sheet in the 
102 primary shell. Continued welding the upper 
knuckles on 103 primary shell. Laid out for studs and 
penetrations and started cutting holes for penetrations 
on the 104 dome. Started erecting staging for the 106 
dome. 

CM 

  306. 2/11/1978 101 
Finished welding door sheet in the 101 primary shell. 
Continued final repairs to round seam number four on 
101 secondary shell. 

CM 

  307. 2/13/1978 104, 106 

Started installing penetrations and erected upper 
knuckle on 104 primary shell. Preparation for welding 
round seam number one on 106 secondary shell, and 
initial prep work for dome assembly. 

CM 

  308. 2/14/1978 102, 103, 
104, 106 

Making repair welds to 102 dome round seam. 
Welding top primary knuckle on 103 primary shell. 
Finished erecting knuckle and began vertical seam 
welding knuckle segments on 104 primary shell. 
Setting perimeter ring for 106 dome assembly. 

CM 

  309. 2/15/1978 
101, 102, 
103, 104, 
105, 106 

Boilermakers walk off CI 
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  310. 2/16/1978 101 Continued installing insulation on tank 101. 
Boilermaker strike. CI/CM 

  311. 2/17/1978 
101, 102, 
103, 104, 
105, 106 

Performed minor grinding and completed visual 
inspection of the dome to knuckle seam on the 101 
primary tank. Made repairs to second course welds on 
102 secondary shell. Continued welding upper 
knuckles on 102 primary shell. Continued welding 
upper knuckles on 104 primary shell. Welded third 
course vertical seams on 104 secondary shell. 
Continued installing penetrations and installed lifting 
lugs on the 104 dome. Made repairs to round seam 
number two on 105 primary shell. Made repairs to and 
continued welding round seam number one on 106 
secondary shell. Started erection of falsework for the 
106 dome. Continued installing insulation on tank 
101. 

CI/CM 

  312. 2/21/1978 101, 102, 106 
Made repairs to the 101 dome to knuckle seam. 
Continued welding door sheet on 102 primary shell. 
Erected third course on 106 primary shell. 

CM 

  313. 2/22/1978 101, 102, 103 

Continued insulating up to the dome on 101 primary. 
Set third course on 102 secondary shell. Welding 
round seam between upper knuckle and shell on 103 
primary shell. Set dome outer plates and began to put 
on back-up bars. Round seam number five between 
dome and knuckle on both tank 101 and 102 have 
been accepted by Vitro. 

CM 

  314. 2/23/1978 101, 104 

Continued to insulate tank 101 dome and risers. Stud 
welding and installing dome penetrations and welding 
upper knuckle on 104 primary shell. Welding round 
seam number 3 on 104 secondary shell.  

CM 

  315. 2/24/1978 102, 103, 104 

Started running the gas line from the propane tanks to 
the excavation. Continued welding third course 
vertical seams on 102 secondary shell. Continued 
welding upper knuckles on 103 and 104 primary 
shells. Completed installation of insulation. 

CM 

  316. 2/27/1978 102, 104, 106 

Fitted round seam number three on 102 secondary 
shell. Continued welding round seam number three on 
104 secondary shell. Continued welding third course 
vertical seams on 106 primary shell. Continued 
welding penetration on the 104 dome. 

CM 

  317. 2/28/1978 102, 106 

Welded round seam number three on 102 secondary 
shell. Fitted and tacked round seam number three on 
106 primary shell. Continued welding outer segments 
on 106 dome. 

CM 
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  318. 3/1/1978 101, 102, 106 

Completed welding round seam number three on 102 
secondary shell. Set fourth course on 102 secondary 
shell. Trimmed and welded last vertical seam on third 
course of 106 primary shell. Installed burners, gas 
lines, instrumentation, etc. on tank 101 for stress 
relieving. 

CM 

  319. 3/3/1978 101, 102, 
103, 104, 106 

Continued welding fourth course vertical seams and 
tacked round seam number four on 102 secondary 
shell. Made repairs to upper knuckles of 103 primary 
shell. Performed grinding, testing, and made repairs to 
weld on upper knuckles of 104 primary shell. Erected 
second course and started welding vertical seams on 
106 secondary shell. Started stress relief operation of 
tank 101 at 4:35 p.m.  

CM 

  320. 3/4/1978 101 

Stress relief of tank 101 continued. 600° F reached at 
approximately at 5:00 a.m. and held to approximately 
8:00 p.m. Burners then adjusted to raise temperature 
to 1100° F. Delays occurred when two of the burners 
flamed-out. These burners were restarted. 

CM 

  321. 3/5/1978 101 

Stress relief of tank 101 continued. Soak temperature 
of 1100° F attained at 7:30 a.m. (High-1165F, Low-
1105F). Came out of soak at 8:30 a.m. (High-1175° F, 
Low-1125° F) 

CM 

  322. 3/6/1978 101, 102, 
104, 105, 106 

Removed burners and air feed piping from tank 101. 
Started welding round seam number four on 102 
secondary shell. Made repairs to 104 dome. Continued 
welding round seam number one on 105 secondary 
shell. Continued welding second course vertical seams 
on 106 secondary shell. Continued welding 106 dome. 

CM 

  323. 3/7/1978 101, 104 
Installed back-up bars for dome to knuckle weld on 
104 primary shell. Made repairs to welds on 104 
secondary shell. Removing insulation from tank 101.  

CM 

  324. 3/8/1978 102, 103, 104 

Made repairs to welds and ground off fit-ups on 102 
secondary shell. Installed rigging and prepared to 
erect 103 dome. Continued installing back-up bars on 
104 primary shell. Installed back-up bars on 103 
primary shell. Continued repairs to welds on 104 
secondary shell. 

CM 

  325. 3/9/1978 101, 103, 104 

Continued removing insulation from tank 101. 
Finished welding back-up bars to upper knuckle on 
104 primary shell. Dome 103 was erected, fit-up, and 
tacked. Dome 104 was erected, fit-up, and tacked in 
place. 

CM 

  326. 3/10/1978 101, 102, 
103, 104, 105 

Started MT of the 101 primary bottom. Made repairs 
to 102 and 103 secondary shells. Scarfed off lifting 
lugs and started welding dome to knuckle seam on 
tank 103 and 104. Raised scaffolding on 105 primary 
shell in preparation for third course.  

CM 
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  327. 3/13/1978 102, 103, 
104, 106 

Cleaned the tank 102 annular space and attached 
thermocouples to the 102 primary tank. Dismantled 
the dome fabrication staging in tank 103. Continued 
welding knuckle to dome seams on 103 and 104 
primary shells. Erected third course and started 
welding vertical seams on 106 primary shell. Started 
installing insulation on tank 102. 

CM 

  328. 3/14/1978 101 Continued MT of the seams on the 101 primary 
bottom.  CM 

  329. 3/15/1978 102, 103, 106 

Continued installation of insulation on tank 102. 
Repairing welds on round seam number four on 102 
secondary shell. Tack welding of round seam number 
three on 103 secondary. Continued welding 106 
dome, and installed the dollar plate for fit-up. Also set 
fourth course primary on tank 106. 

CM 

  330. 3/16/1978 101, 102, 
103, 105 

Vitro surveyed tank 101 primary bottom. Continued 
installation of insulation on tank 102. Continued to 
weld dome round seam and hung primary shell door 
sheet on tank 103. Welding round seam number three 
on 105 primary and some vertical seams on second 
course on 105 secondary shell. Continued welding 
dome and vertical seam welding fourth course on 106 
primary shell. 

CM 

  331. 3/17/1978 102 Finished insulating tank 102.  CM 

  332. 3/20/1978 101, 103, 
105, 106 

Blue chalked welds on the 101 primary shell. Welded 
door sheet and removed upper exterior staging on 103 
primary shell. Welded third course vertical seams on 
105 primary shell. Welded round seam number two on 
105 secondary shell. Welded fourth course vertical 
seams on 106 primary shell. Continued welding 106 
dome. Erected support angle for fabrication of the 105 
dome.  

CM 

  333. 3/21/1978 101, 102, 
103, 104, 106 

Erected fourth course and started welding vertical 
seams on 103 secondary shell. Ground off fit-ups 
from knuckle to dome seam on 104 primary shell. 
Erected third course on 106 secondary shell. Started 
installing pipe for tank 101 hydro test. Installed 
burners and piping for tank 102 stress relief. Pre-stress 
relief meeting held - (1) seal gaps around burners to 
attain 3 inches of water pressure. (2) Insulate air tubes 
to one foot below roof line. (3) Place thermocouple on 
burner and damper penetration. (4) Soak 3 hours at 
1000° F. If deformations occur on tank 102 (similar to 
those on tank 101), an analysis and proposed 
corrections will be required prior to proceeding on 
tank 103. 

CI/CM 

  334. 3/22/1978 101, 102, 106 
Started filling tank 101 with water. Fitted and tacked 
round seam number four on 106 primary shell. Stress 
relief of tank 102 started at 6:30 p.m. 

CM 
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  335. 3/23/1978 101, 102, 
104, 105 

Filling of tank 101 continued. Dome fabrication 
staging was removed from tank 104. Started setting 
and fitting the outer segments of the 105 dome. Stress 
relief of tank 102 continued. Soak started at 6:30 p.m. 
and completed at 9:30 p.m. Internal air pressure was 
3.4 inches of water. 

CM 

  336. 3/24/1978 101, 103, 
104, 105 

Re-chalked some seams on 101 primary shell. Welded 
round seam number four on 103 secondary shell. 
Continued welding door sheet in 103 primary shell. 
Cleaned interior of tank 104. Made repairs to welds on 
105 secondary shell.  

CM 

  337. 3/27/1978 102, 104, 
105, 106 

Installed and started welding the door sheet in 104 
primary shell. Erected and fitted fourth course on 104 
secondary shell. Made repairs to welds on 105 
primary and secondary shells. Started welding round 
seam number four on 106 primary shell. Removed 
burners and air supply piping from tank 102. During 
stress relief of tank 102, three of the four deflector 
tubes dropped to the bottom of the tank causing 
unknown damage. This was discovered when the 
burners were removed. Apparently, the insulation 
around the lower portion of the burner caused the 
metal to crystallize. Also discovered were small (1" 
deep) dimples around the burner penetration. 

CI/CM 

  338. 3/28/1978 101, 103, 
104, 105, 106 

Completed filling tank 101 with water. Completed 
erection of staging on exterior of 101 secondary shell. 
and started erecting upper secondary knuckles. 
Continued welding door sheet on 103 primary shell. 
Welded fourth course vertical seams on 104 
secondary shell. Continued welding door sheet in 104 
primary shell. Continued fitting and welding outer 
segments of the 105 dome. Fitted and tacked round 
seam number three on 106 secondary shell. Made 
repairs and laid out penetrations on 106 dome.  

CM 

  339. 3/29/1978 102, 103 
Chalked seams on 102 primary shell. Installed 
temporary thermocouple on 103 primary shell. Started 
fabrication of the wall rebar cages.  

CM 

  340. 3/31/1978 103, 105 

Boilermakers walked off the job at 10:00 a.m. 
Installed insulation on tank 103. Continued tying 
rebar mats for the wall curtains. At noon, a reduced 
crew of boilermakers returned to work. Attached fit-
up gear for erection of the fourth course on 105 
primary shell 

CM 

  341. 4/3/1978 101, 103, 
105, 106 

Continued welding upper knuckles on 101 secondary 
shell. Erected fourth course and started welding 
vertical seams on 105 primary shell. Laid out studs 
and penetrations on the 106 dome.  Continued 
installing insulation on tank 103. 

CM 
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  342. 4/4/1978 102, 104, 105 

Started installing the skirt around 102 secondary liner. 
Continued welding round seam number four on 104 
secondary shell. Continued welding fourth course 
vertical seams on 105 primary shell. Continued 
welding the outer segments of the 105 dome. Erected 
water line on tank 102 for hydro.  

CM 

  343. 4/6/1978 101, 102, 
104, 105, 106 

Continued welding the upper knuckles on 101 
secondary shell. Continued installation and welding of 
the skirt plate on 102 secondary shell. Continued 
welding the door sheet in 104 primary shell.  
Continued welding fourth course vertical seams on 
105 primary shell. Set, fit, and started welding the 
middle segments on the 105 dome. Cut holes for and 
installed penetrations on 106 dome.  

CM 

  344. 4/7/1978 102 
Completed installation of the skirt plate on 102 
secondary shell. Continued MT of the 102 primary 
bottom.  

CM 

  345. 4/10/1978 102, 103, 
104, 105, 106 

Completed MT of the 102 primary bottom. Continued 
welding the door sheet in 104 primary shell. Fitted 
and tacked round seam number four on 104 primary 
shell. Started erection of the third course on 105 
secondary shell. Continued welding middle segments 
on the 105 dome. Continued installing penetrations on 
the 106 dome. American Bridge Division wants to add 
four 24 inch nozzles for the burners for tank 103 stress 
relief. 

CI/CM 

  346. 4/11/1978 101, 102, 
103, 105 

Continued welding the upper knuckles on 101 
secondary shell. Ran water in tank 102 for the hydro 
test. Installed four new 24 inch diameter nozzles for 
the burners on the 103 dome. Completed erection of 
the third course on 105 secondary shell. 

CI/CM 

  347. 4/12/1978 102, 104, 105 

Started welding third course vertical seams on 105 
secondary shell. Continued welding the middle 
segments on 105 dome. Laid out and installed lifting 
lugs on the 106 dome. Installed insulation on tank 
104. Water for filling tank 102 was not turned off last 
night. The primary tank was overflowed into the 
annulus and out the access in the secondary shell.  

CI/CM 

  348. 4/13/1978 101, 103, 104 

Continued welding the upper knuckles and laid out 
penetrations on 101 secondary shell. Performed MT of 
door sheet attachments and installed temporary 
thermocouples on 104 primary shell. Completed 
insulation of tank 103 and continued insulating tank 
104. Stress relief of tank 103 started at about 6:30 
p.m.  

CM 
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  349. 4/14/1978 102, 103, 105 

Started re-chalking the seams on tank 102 for the 
hydro. Continued welding third course vertical seams 
on 105 secondary shell. Continued welding middle 
segments on dome 105. Made repairs to welds on 105 
primary shell. Stress relief of tank 103 continued. A 
leak was discovered in the gas lines and the burners 
were turned off at 6:20 a.m. (temperature of tank was 
500F - 600F). Leak repaired and burners were 
restarted at 9:00 a.m. (temperature of tank was 400F - 
500F). Rain at 6:30 p.m. slowed the operation. Soak at 
1000° F started at 9:00 p.m. internal air pressure in 
excess of 3 inches of water. Tank back down to 600° 
F at approximately 7:00 a.m.  

CI/CM 

  350. 4/17/1978 101, 103, 
104, 106 

Continued welding the upper knuckles on 101 
secondary shell. Erected fourth course on 106 
secondary shell. Installed new burner penetration on 
106 dome. Removed insulation from tank 103 and 
continued insulation of tank 104. 

CM 

  351. 4/18/1978 104, 106 

Started installation of new burner penetration on 104 
dome. Cleaned interior of tank 104. Completed 
erection and started welding vertical seams fourth 
course of 106 secondary shell. Continued installation 
of penetration on 106 dome.  

CM 

  352. 4/19/1978 101, 104, 
105, 106 

Continued welding upper knuckles on 101 secondary 
shell.  Continued installation of new burner 
penetrations on 104 dome.  Made repairs to weld 
seams on 105 primary shell.  Continued welding RS 
#3 on 105 secondary shell.  Continued welding 105 
dome.  Continued welding fourth course verticals on 
106 secondary shell.  Continued installation of 
penetrations on 106 dome.  Installed insulation on 
tank 104.  Installed studs on 106 dome. 

 

  353. 4/20/1978 101, 103 

Installed the slide plate and skirt on the 101 secondary 
bottom. Cut holes for the penetrations in the upper 
knuckles of 101 secondary shell. Survey the 103 dome 
and started MT of the 103 primary bottom.  

CM 

  354. 4/21/1978 102 Re-chalked seams on 102 primary shell for the hydro.  CM 

  355. 4/24/1978 101, 102, 
103, 104 

Installed penetrations in the upper knuckles and 
continued installation of the slide/skirt plate on 101 
secondary shell. Completed re-chalking the seams for 
the hydro of 102 primary tank. Installed fit-up clips 
and prepared to erect upper knuckles on 102 
secondary shell. Continued MT of 103 primary 
bottom. Completed insulation of tank 104. 

CM 
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  356. 4/25/1978 101, 105 

Completed installation and started welding the 
penetrations in the upper knuckles of the 101 
secondary shell. Set and fitted the dollar plate, 
removed fit-up gear and continued welding the 105 
dome. Set the fourth course on the 105 secondary 
shell. 

CM 

  357. 4/26/1978 102, 104 
Erected and fit the upper knuckles on the 102 
secondary shell. Stress relief of tank 104 started at 
8:45 a.m. 

CM 

  358. 4/27/1978 104 
Tank 104 stress relief continued. Soak started at 11:30 
a.m. with temperature range of 1000° F - 1090° F. 
Internal air pressure was 3.8 inches of water. 

CM 

  359. 4/28/1978 102 Started welding the upper knuckles on 102 secondary 
shell.  CM 

  360. 5/1/1978 104 Removing insulation from tank 104. CM 

  361. 5/2/1978 105, 106 Laid out penetrations on the 105 dome. Started setting 
upper knuckles on the 106 primary shell.  CM 

  362. 5/3/1978 103, 105, 106 

Started cutting holes for penetrations on 105 dome. 
Completed setting and started welding upper knuckles 
on 106 primary shell. Installed water line for filling 
tank 103. 

CM 

  363. 5/4/1978 103 Filled tank 103 with water.  CM 

  364. 5/5/1978 
101, 102, 
103, 104, 
105, 106 

Continued welding penetrations in the upper knuckles 
of the 101 secondary shell. Continued welding the 
upper knuckles on 102 secondary shell. Continued 
filling tank 103 with water. Made repairs on 104 
secondary shell. Performed MT of the attachment 
areas on the interior of 101 secondary shell. Installed 
penetrations in the 105 dome. Erected upper knuckles 
on 105 primary shell. Continued welding upper 
knuckles on 106 primary shell. 

CM 

  365. 5/8/1978 101, 102, 105 

Welded in manhole and worked on correction the 
resultant out of tolerance condition on 101 secondary 
shell. Started cutting holes for penetrations in the 
upper knuckles of the 102 secondary shell. Continued 
erection of the upper knuckles on the 105 primary 
shell. 

CM 

  366. 5/9/1978 104, 105 Completed erection of the upper knuckles on 105 
primary shell. Started MT of the 104 primary bottom. CM 

  367. 5/10/1978 103, 104, 105 

Started setting slide plate on 103 secondary bottom. 
Made repairs to weld on 105 secondary and 105 
primary shells required by the NCR for welding in the 
rain. Completed MT of the 104 primary bottom. Laid 
out lifting lugs and continued installation of 
penetration on 105 dome. 

CM 
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  368. 5/15/1978 102, 103, 
105, 106 

Installed penetrations in the upper knuckles of 102 
secondary shell. Installed skirt plate on tank 103. 
Continued welding caps on the burner penetrations on 
the 103 dome. Continued installation of penetrations 
on the 105 dome. Continued welding the upper 
knuckles on 105 primary shell. Completed welding 
the upper knuckles on 106 primary shell.  

CM 

  369. 5/18/1978 102, 104, 
105, 106 

Continued welding penetrations in the upper knuckles 
of 102 secondary shell. Made repairs to welds on the 
upper knuckles of 105 primary shell. Continued 
removal of scaffolding and brackets from the interior 
of the 105 primary and 106 primary shells. Installed 
back-up bars on the upper knuckles of 106 primary 
shells. Continued re-installation of the 42 inch risers 
on the 104 dome. 

CM 

  370. 5/19/1978 105, 106 Erected the tank 106 dome and tank 105 dome.  CM 

  371. 5/22/1978 101, 105, 106 
Steel tank 101 is complete. Welding door sheet on 105 
primary shell. Welding dome round seam on tanks 
105 and 106. 

CM 

  372. 5/23/1978 102, 103, 104 

Placed and tacked flashing on dome of tank 102. 
Finished filling tank 103 with water. Set secondary 
upper knuckle on tank 103. Began filling tank 104 
with water for hydro test. 

CM 

  373. 5/24/1978 103, 104, 
105, 106 

Finished setting knuckle and began welding vertical 
seams on 103 secondary shell. Continued to fill tank 
104 for hydro test. Continued welding dome to 
knuckle on tank 105 and 106. Continued welding in 
door sheet on 105 primary shell. 

CM 

  374. 5/25/1978 102, 104 Welding on secondary door plate on tank 102. 
Completed filling tank 104 for hydro test.  CM 

  375. 5/26/1978 102, 104 Completed welding secondary access plate on tank 
102. Completed hydro test of tank 104.  CM 

  376. 5/30/1978 102, 103, 105 

Steel tank 102 is complete. Continued to weld upper 
knuckle on 103 secondary knuckle. Made repairs to 
knuckle/dome and installing insulation on tank 105. 
Continued to weld dome to haunch. 

CM 

  377. 5/31/1978 103, 104, 
105, 106 

Laying out and cutting penetrations in the upper 
knuckle of 103 secondary shell. Started installing slide 
plates on tank 104. Installing insulation on tank 105. 
Continued to weld 106 dome in place. 

CM 

  378. 6/1/1978 102, 106 
Shot additional stud around the 42 inch penetration 
where dimples occurred on tank dome 102. Installed 
door sheet in 106 primary shell. 

CI/CM 
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  379. 6/5/1978 101, 104, 
105, 106 

Began moving rebar curtains into the hole and setting 
them in place on tank 101. Installing slide plate and 
skirt on tank 104. Continued installing insulation 
covering dome of tank 105. Finished welding 106 
dome in place. 

CM 

  380. 6/6/1978 101, 103, 
104, 105, 106 

Continued welding penetrations in the upper knuckles 
of 103 secondary shell. Installed slide and skirt plate 
on 104 secondary shell. Made repairs to upper 
knuckles on 106 primary shell. Continued welding the 
door sheet in 106 primary shell. Installed temporary 
thermocouples on 106 primary shell. Installed gas line 
for stress relief of tank 105. Completed insulation of 
tank 105. Installed inside rebar curtain on tank 101.  

CM 

  381. 6/7/1978 101, 104, 
105, 106 

Started to erect the upper knuckles on 104 secondary 
shell. Stress relief for tank 105 started at 11:00 a.m. 
Heavy steaming was noted. Installed insulation on 
tank 106. Installed inside rebar curtains on tank 101. 

CM 

  382. 6/8/1978 101, 103, 
105, 106 

Scaffolding was dropped in the annulus of tank 103. 
Complete stress relief of tank 105. Welded door sheet 
in 106 primary shell. Completed setting the inside 
rebar curtain and started setting the outside curtain of 
rebar on tank 101. 

CM 

  383. 6/9/1978 101, 104, 106 

Erected upper knuckles on 104 secondary shell. 
Continued welding the door sheet 106 primary shell. 
Continued setting the outside curtain of rebar on tank 
101. 

CM 

  384. 6/12/1978 101, 102, 104 

Welded the upper knuckles on 104 secondary shell. 
Started work on the concrete forms for tank 101. 
Completed setting outside rebar curtains on tank 101. 
Started setting rebar curtains on tank 102.  

CM 

  385. 6/13/1978 101, 103 
Installed door sheet in the 103 secondary shell. 
Prepared to set concrete forms for first lift on tank 
101.  

CM 

  386. 6/14/1978 101, 102, 
104, 105 

Continued welding upper knuckles and skirt plate on 
104 secondary shell. Started MT of the 105 primary 
bottom. Installed concrete forms for this first lift in 
tank 101. Completed inside curtains of rebar and 
started setting outside curtains of rebar on tank 102. 

CM 

  387. 6/15/1978 106 
Completed insulation of tank 106. Stress relief of tank 
106 started at approximately 5:00 p.m. Steam is 
visible. Moisture in concrete is the cause. 

CM 

  388. 6/16/1978 106 
Continued stress relief of tank 106. Soak started at 
9:30 a.m. with internal pressure slightly over 4 inches 
of water.  

CM 

  389. 6/19/1978 101, 102, 
104, 105 

Continued welding upper knuckles on 104 secondary 
shell. Made repairs to 105 secondary shell. Completed 
forming the first lift on tank 101. Started forming the 
first lift on tank 102.  

CM 
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  390. 6/20/1978 101, 102, 
103, 104, 106 

Made repairs to welds on the access window and 
completed removal of staging on 103 secondary shell. 
Continued welding upper knuckle sections, scarfed off 
fit-up gear and laid out penetrations on 104 secondary 
shell. Made repairs to 106 secondary shell. Continued 
installation of studs on 104 secondary shell. Removed 
insulation from tank 106. Placed concrete in the first 
lift on tank 101. Continued forming the first lift on 
tank 102. 

CM 

  391. 6/21/1978 104, 105 

Continued welding upper knuckles, Layout of 
penetrations and cutting of holes for penetrations on 
104 secondary shell. Attached fit-up gear and 
prepared to erect upper knuckles on 105 secondary 
shell.  

CM 

  392. 6/22/1978 101, 102, 
105, 106 

Erected upper knuckles on 105 secondary shell. 
Completed removal of insulation from tank 106. 
Stripped forms on tank 101. Continued forming first 
lift of tank 102.  

CM 

  393. 6/27/1978 101, 102, 
104, 105, 106 

Welding the upper knuckles and installed the annulus 
penetrations on 104 secondary shell. Continued 
welding upper knuckles on 105 secondary shell. 
Continued filling tank 105 with water. Completed MT 
of the 106 primary bottom. Sandblasted the 
construction joint on tank 101. continued to form the 
second lift on tank 101. Stripped forms from first lift 
on tank 102. 

CM 

  394. 6/28/1978 101, 103, 
105, 106 

Completed filling tank 105 for the hydro test. Erected 
upper knuckles on 106 secondary shell. Continued 
sandblasting the concrete construction joint on tank 
101. Set forms for the second lift on tank 101. Started 
setting the inside rebar curtains on tank 103.  

CM 

  395. 6/29/1978 101, 102, 
104, 105 

Completed filling tank 104 with water. Completed 
hydro test of tank 105 and started adding water to fill 
to dome. Patched rock pockets on the first lift of tank 
101. Started forming second lift on tank 102.  

CM 

  396. 6/30/1978 102, 103, 
104, 105, 106 

Continued welding upper knuckles and penetrations 
on 104 secondary shell. Continued welding upper 
knuckles on 105 secondary shell. Completed filling 
tank 105 with water. Continued welding upper 
knuckles on 106 secondary shell. Welded caps on the 
primary tank risers of tank 104. Laid out studs on 106 
secondary shell. Sandblasted concrete construction 
joint on tank 102. Set and tied the outer rebar curtains 
on tank 103.  

CM 

  397. 7/5/1978 101, 103, 104 
Pumped water out of the 104 annulus. Placed concrete 
in the second lift on tank 101. Started forming for the 
first lift on tank 103.  

CI/CM 
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  398. 7/6/1978 103, 105, 106 

Started setting penetrations in the upper knuckles of 
105 secondary shell. Set slide plate for tank 106. 
Chalked primary tank weld seams and started filling 
tank 106 with water. Completed setting the outside 
rebar curtains on tank 103 and installed rebar ties. 

CM 

  399. 7/7/1978 101, 104, 106 

Installed the flashing on the upper knuckles of 104 
secondary shell. Continued filling tank 106 for the 
hydro test. Stripped forms and applied curing 
compound to the second lift on tank 101. 

CM 

  400. 7/10/1978 101, 102 Completed forming for the second lift on tank 102. 
Set inside radial curtains for the third lift on tank 101. CM 

  401. 7/11/1978 
101, 102, 
103, 104, 
105, 106 

Welded the door sheet in 104 secondary shell. Laid 
out penetration on 105 secondary shell. Welded 
knuckle round seam and skirt plate on 106 secondary 
shell. Installed studs on 105 secondary shell. Placed 
concrete for the second lift on tank 102. Continued 
forming for the first lift on tank 103. Continued 
installing inside curtains on the tank 101 haunch. 

CM 

  402. 7/12/1978 101, 102, 
104, 105 

Completed welding the access opening in the 104 
secondary shell. Cut openings for penetrations in the 
upper knuckles of 105 secondary shell. Sandblasted 
the construction joint on tank 102. Setting the inside 
curtain on the tank 101 haunch. Started setting the 
inside rebar curtain on tank 104. 

CM 

  403. 7/13/1978 102 Stripped forms from the second lift on tank 102.  CM 

  404. 7/14/1978 101, 103, 
105, 106 

Installed penetrations in the upper knuckles of 105 
secondary shell. Laid out and started cutting 
penetrations in the upper knuckles of 106 secondary 
shell. Placed concrete in the first lift on tank 103. 
Started setting circumferential bars on the tank 101 
haunch. 

CM 

  405. 7/17/1978 103, 104, 106 
Completed filling tank 106 with water. Stripped forms 
and applied curing compound on first lift of tank 103. 
Set the outside rebar curtain on tank 104. 

CM 

  406. 7/18/1978 102, 103, 104 

Sand blasted the construction joint and formed the 
second lift on tank 103. Started setting inside mat 
radial bars on the tank 102 haunch. Completed setting 
outside rebar curtains on tank 104. 

CM 

  407. 7/19/1978 101, 103, 
104, 105, 106 

Continued welding penetrations and the slide plate 
and installed stud clips on the upper knuckles of 105 
secondary shell. Laid out and cut the holes for 
penetrations in the upper knuckles of 106 secondary 
shell. Laid out studs on 106 secondary shell. Started 
setting the bulkhead for the tank 101 haunch pour and 
patched form tie holes. Continued forming the second 
lift on tank 103. Started forming the first lift on tank 
104.  

CM 

  408. 7/21/1978 103 Placed concrete for second lift on tank 103.  CM 

A-41 



RPP-RPT-55981, Rev. 0 

Number Date Tank Comment Event 
Type 

  409. 7/24/1978 101, 102, 
103, 104, 106 

Started setting the annulus penetrations on 106 
secondary shell. Stripped forms from the second lift 
on tank 103. Continued forming the first lift on tank 
104. Installed inside mat circumferential bars on the 
tank 101 haunch. Installed inside mat circumferential 
bars on the tank 102 haunch.  

CM 

  410. 7/25/1978 102 Made repairs to concrete on tank 102.  CI/CM 

  411. 7/26/1978 102, 105 Made repairs to concrete on tank 102. Started setting 
inside wall curtain on tank 105. CI/CM 

  412. 7/27/1978 102, 103, 105 
Sand blasted the concrete construction joint on tank 
102. Made repairs to concrete on tank 103. Set outside 
wall curtains on tank 105. 

CI/CM 

  413. 7/28/1978 103, 105 Made repairs to the concrete on tank 103. Started 
setting forms for first lift on tank 105.  CI/CM 

  414. 7/31/1978 103, 106 Installed the flashing on 106 secondary shell. Made 
repairs to concrete on tank 103.  CI/CM 

  415. 8/1/1978 104, 105 Placed concrete in the first lift on tank 104. Continued 
forming the first lift on tank 105.  CM 

  416. 8/2/1978 103, 104 
Sand blasted the construction joint on tank 103. 
Stripped forms and applied curing compound to the 
first lift on tank 104.  

CM 

  417. 8/4/1978 105 Placed concrete in the first lift on tank 105.  CM 

  418. 8/7/1978 105 Stripped forms and applied curing compound to the 
first lift on tank 105. CM 

  419. 8/8/1978 101, 103, 
104, 

Patched form tie holes on tank 104. Formed the 
second lift on tank 104. Started setting the outside 
curtain on the tank 101 haunch. Continued setting 
inside mat circumferential bars on the tank 103 
haunch. 

CM 

  420. 8/9/1978 104, 105, 106 

Completed forming the second lift on tank 104. Sand 
blasted the construction joint and stripped the forms 
from the first lift on tank 105. Set inside wall curtain 
on tank 106. 

CM 

  421. 8/10/1978 105, 106 Formed the second lift on tank 105. Started setting 
outside wall curtains on tank 106. CM 

  422. 8/11/1978 102, 104, 105 

Placed concrete in the second lift on tank 104. 
Continued forming the second lift on tank 105. Started 
installing outside mat circumferential bars on the tank 
102 haunch. 

CM 

  423. 8/14/1978 101, 104 
Stripped forms from the second lift on tank 104. 
Started setting outside mat radial bars on the tank 101 
haunch.  

CM 

  424. 8/15/1978 106 Completed setting outside curtains for first and second 
lift on tank 106. CM 
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  425. 8/16/1978 101, 106 Placing rebar on the dome of tank 101. Began 
installing forms for first lift of concrete on tank 106. CM 

  426. 8/17/1978 105 Placed concrete of the second lift on tank 105.  CM 

  427. 8/18/1978 101, 103, 106 

Patched rock pockets on tank 103. Removed wood 
strip block-out for polysulfide sealant on tank 103. 
Formed the first lift on tank 106. Installed dome steel 
on tank 101.  

CM 

  428. 8/21/1978 101, 105, 106 
Started forming the haunch of tank 101. Stripped 
forms from the second lift on tank 105. Continued 
forming first lift on tank 106.  

CM 

  429. 8/22/1978 105 Stripped forms from the second lift on tank 105.  CM 

  430. 8/23/1978 
101, 102, 
103, 104, 
105, 106 

Continued forming the haunch on tank 101. Made 
repairs to concrete and installed scaffolding on tank 
105. Continued forming the first lift on tank 106. 
Replaced defective cad welds on tank 101. Installed 
dome steel on tank 102. Continued installing middle 
mat circumferential bars and butt-welded them on 
tank 103. Cad welded inside mat radial bars on tank 
104. 

CM 

  431. 8/25/1978 102 Started forming the haunch on tank 102.  CM 

  432. 8/28/1978 101, 105 
Removed the blockouts for the sealant on tank 101. 
Completed installing inside mat radial bars on the tank 
105 haunch. 

CM 

  433. 8/29/1978 106 Placed concrete for the first lift on tank 106.  CM 

  434. 8/30/1978 101 Installed polysulfide sealant on tank 101.  CM 

  435. 8/31/1978 102, 104 
Cleaned the construction joint on tank 102. Sand 
blasted the construction joint on tank 104. Installed 
dome steel (rebar) on tank 102. 

CM 

  436. 9/1/1978 106 
Stripped forms from the first lift on tank 106. Applied 
curing compound to the concrete and sand blasted the 
construction joint on tank 106.  

CM 

  437. 9/5/1978 101, 103, 
104, 105, 106 

Continued forming the tank 101 haunch. Started 
setting forms for the second lift on tank 106. 
Continued installing outside mat vertical bars on the 
tank 103 haunch. Started setting middle mat radial 
bars and the middle reinforcement plates on the tank 
104 haunch. Started installing inside mat 
circumferential bars on the tank 105.  

CM 

  438. 9/7/1978 101, 106 
Made final prep for placing the tank 101 haunch 
concrete. Making final prep for second lift on tank 
106. 

CM 
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  439. 9/11/1978 101, 102, 
104, 105, 106 

Installed the bulkhead for the tank 102 haunch 
placement. Placed concrete in the second lift on tank 
106. Installed outside mat radial bars on the tank 104 
haunch. Installed middle mat circumferential bars on 
the tank 105 haunch. Excavated to the tank 101 leak 
detection sump foundation. 

CM 

  440. 9/12/1978 101, 106 

Stripped forms from the tank 101 haunch. Applied 
curing compound to the haunch concrete on tank 101. 
Installed inside mat radial bars on the tank 106 
haunch. Installed the 101 leak detection sump and 
base. 

CM 

  441. 9/13/1978 101 

Applied Kraft paper to the tank 101 leak detection pit 
sump and spark tested it. Began removal of keyway 
and clean of material on 101 dome. Installing forms 
for haunch placement.  

CM 

  442. 9/14/1978 101 Patched rock pockets in haunch of tank 101.  CM 

  443. 9/15/1978 102, 106 
Setting forms and preparing for concrete placement in 
tank 102 haunch. Continued removing forms from 
second lift on tank 106. 

CM 

  444. 9/20/1978 102, 103 Placed concrete in the tank 102 haunch. Continued 
forming the haunch on tank 103.  CM 

  445. 9/21/1978 102 Installed leak detection sump for tank 102.  CM 

  446. 9/22/1978 102, 103, 
104, 105, 106 

Stripped forms and applied curing compound to the 
haunch on tank 102. Continued forming the haunch on 
tank 103. Started setting the bulkhead for the haunch 
pour on tank 104. Installed ties on the tank 102 dome. 
Continued welding rebar to the upper reinforcement 
plates on the tank 103 and 104 haunches. Cad welded 
outside mat radial bars on the tank 105 haunch. 
Installed and welded inside mat circumferential bars 
on the tank 106 haunch. 

CM 

  447. 9/28/1978 101, 102, 
104, 105, 106 

Set in placed screeds for tank 101 dome pour. 
Continued to remove bulkhead materials from tank 
102. Placed the remaining sections of bulkhead on 
tank dome 104. Placing steel on dome and began 
placement of bulkhead on tank dome 105. Placing 
circumferential bars on second mat and began to setup 
for verticals on third mat on tank 106. 

CM 

  448. 9/29/1978 102, 103 

Patched the haunch to wall construction joint and set 
screeds for the dome pour on tank 102. Placed 
concrete in the haunch of tank 103. Backfilled tank 
102 leak detection sump. 

CM 

  449. 10/2/1978 101, 102, 
103, 105, 106 

Cleaned construction joints on tank 101 and 102. 
Stripped forms from the tank 103 haunch. Started 
installing bulkhead forms for the tank 105 haunch. 
Patched concrete on the walls on tank 106.  

CM 
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  450. 10/3/1978 101, 102, 106 
Removed bulkhead forms and cleaned the 
construction joint on tanks 101 and 102. Patched the 
wall concrete on tank 106. 

CM 

  451. 10/5/1978 101, 102 
Completed cleaning the construction joint on the tank 
101 dome. Continue stripping the bulkhead forms and 
cleaning the construction joint on tank 102 dome.  

CM 

  452. 10/6/1978 105 Started setting forms for the tank 105 haunch.  CM 

  453. 10/11/1978 101, 102, 103 Placed concrete on the dome of tank 101. Removed 
blockouts for polysulfide sealant on tank 102 and 103.  CM 

  454. 10/12/1978 102, 103, 
104, 105, 106 

Placed polysulfide sealant on tank 102. Stripped the 
bulkhead on tank 103 haunch. Removed blockouts for 
the polysulfide sealant on tanks 104 and 106. Placed 
concrete in the tank 105 haunch. 

CM 

  455. 10/13/1978 104, 105 Installed polysulfide sealant on tank 104. Excavated 
for and set the tank 105 leak detection well. CM 

  456. 10/16/1978 102, 103, 105 

Cleaning construction joint and top of tank 102 dome. 
Stripping bulkhead off top of haunch and cleaning 
tank dome 103. Stripped forms from the haunch on 
tank 105.  

CM 

  457. 10/17/1978 103 
Sand blasting construction joint and cleaning 
bulkhead on tank 103. Also set the tank 103 leak 
detection sump.  

CM 

  458. 10/19/1978 102, 105 
Placed concrete in the dome of tank 102. Stripped the 
bulkhead on the tank 105 haunch. Backfilled tank 105 
leak detection well. 

CM 

  459. 10/20/1978 103, 105, 106 

Cleaned the construction joint on the tank 105 haunch. 
Cleaned the construction joint on Tank 106. 
Backfilled the tank 103 leak detection sump. Started 
installation of the tank 105 leak detection drain line. 

CM 

  460. 10/23/1978 103, 104 
Installed pan and float on tank 103 for support of the 
dome during concrete placement. Placed concrete in 
the tank 104 haunch.  

CM 

  461. 10/24/1978 103, 104 
Placed concrete on the tank 103 dome. Started 
stripping the bulkhead for on tank 104 haunch. 
Excavated for the tank 104 leak detection sump.  

CM 

  462. 10/25/1978 103, 104, 
105, 106 

Stripped forms on the tank 104 haunch. Set screeds on 
the tank 105 dome. Set forms for the tank 106 haunch. 
Installed the leak detection drain line for tank 103. 

CM 

  463. 10/26/1978 101, 105 Dome support was removed from tank 101. Backfilled 
the tank 105 leak detection sump and drain. CM 

  464. 10/27/1978 103, 104, 106 

Stripped the bulkhead on the tank 104 haunch. 
Completed forming the tank 106 haunch. Started 
backfilling tank 103 leak detection sump. Started 
backfilling the tank 104 leak detection sump.  

CM 

  465. 10/30/1978 105 Placed concrete in tank 105 dome.  CM 
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  466. 10/31/1978 106 Placed concrete in the tank 106 haunch.  CM 

  467. 11/1/1978 104, 106 
Stripped the bulkheads on the tank 104 and 106 
haunches. Excavated for tank 106 leak detection 
sump. 

CM 

  468. 11/2/1978 106 
Stripped forms on tank 106 haunch. Applied curing 
compound to the formed surface on the tank 106 
haunch.  

CM 

  469. 11/3/1978 102, 103, 
104, 105, 106 

Removed the dome support from tank 102. Re-
arranged water lines for the dome support on tanks 
103 and 105. Performed general clean-up. Completed 
backfilling the tank 104 leak detection sump and 
drains. Repaired protective coating on the tank 106 
sump and drain and started backfilling it. 

CM 

  470. 11/6/1978 
101, 102, 
103, 104, 
105, 106 

Began backfilling around the tanks.  CM 

  471. 11/7/1978 
101, 102, 
103, 104, 
105, 106 

Continued mass backfill of the tank farm. CM 

  472. 11/8/1978 
101, 102, 
103, 104, 
105, 106 

Patched form tie holes in the walls and performed 
general clean-up as required to support mass 
backfilling operations.  

CM 

  473. 11/17/1978 
101, 102, 
103, 104, 
105, 106 

Continued backfill of the tanks CM 

  474. 11/27/1978 104 Stripped the haunch bulkhead form on tank 104.  CM 

  475. 11/28/1978 
101, 102, 
103, 104, 
105, 106 

Set screeds for tank 104 dome encasement. Continued 
backfilling the tanks. CM 

  476. 11/29/1978 104 Sand blasted the bulkhead on the tank 104 haunch.  CM 

  477. 11/30/1978 106 Set screeds and stripped bulkhead on the tank 106 
dome.  CM 

  478. 12/1/1978 
101, 102, 
103, 104, 
105, 106 

Completed backfilling tank farm at 10:00 p.m. last 
night. Graded the excavation. Installed piping for 
pumping out the tanks. 

CM 

  479. 12/5/1978 104 Poured concrete on dome of tank 104. CM 

  480. 12/6/1978 106 Placed concrete in the dome of tank 106. Installed 
protective enclosures for curing.  CM 

  481. 12/7/1978 106 Placed protective enclosure over the dome of tank 106 
and placed heaters inside it. CM 

  482. 12/12/1978 105 

Surveying tank riser elevations. Cutting off tank caps 
and risers. Forming for pits and covers continued. 
Demonstrated backfill procedure for compaction 
equipment. Pumping water from tank 105. 

CM 

A-46 



RPP-RPT-55981, Rev. 0 

Number Date Tank Comment Event 
Type 

  483. 12/13/1978 103, 104, 105 
Completed pumping water from tank 105. Moved 
piping to tank 103. Removing concrete weather 
protection from tank 104. 

CM 

  484. 12/14/1978 101, 102 Scraping out frozen ground and backfilling around 
tanks 101 and 102. Pumping water from tank 103. CM 

  485. 12/15/1978 104, 106 Removing cold weather protection from tanks 104 and 
106 domes. CM 

  486. 12/19/1978 101 Pumping water from tank 101. CM 

  487. 12/22/1978 101, 102, 103 Backfilling west of tank 101 and 103. Moved water 
disposal line to tank 102.  CM 

  488. 12/27/1978 102 Pumping water from tank 102. CM 

  489. 12/29/1978 104, 106 Pumping water from tanks 104 and 106. CM 

  490. 1/11/1979 101, 102 Welding risers to tank 101 and 102. CM 

  491. 1/12/1979 
101, 102, 
103, 104, 
105, 106 

Coating and installing tank risers CM 

  492. 1/17/1979 101, 102 Welding risers to tanks 101 and 102. Welding 
ventilation risers to tank 101. Coating tank risers. CM 

  493. 1/23/1979 102, 103 Welding risers to tanks 102 and 103. Welding vent 
risers to tank 102.  CM 

  494. 1/24/1979 103, 104 Welding risers to tanks 103 and 104. CM 

  495. 1/29/1979 104, 106 Installing risers on tanks 104 and 106. Pumping water 
from tank 104. CM 

  496. 1/31/1979 104, 106 Completed pumping water from tank 104. Moving 
pumps and piping to tank 106.  CM 

  497. 2/1/1979 106 Pumping water from tank 106. CM 

  498. 2/6/1979 
101, 102, 
103, 104, 
105, 106 

Completed pumping water from all tanks. CM 

  499. 2/7/1979 104, 105, 106 Welding risers to tanks 104, 105, and 106. CM 

  500. 2/12/1979 
101, 102, 
103, 104, 
105, 106 

Grading and compacting existing ground in 
preparation for backfill. CM 

  501. 2/16/1979 106 Welding risers to tank 106. CM 
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APPENDIX B SUPPORTING DOCUMENTATION 
 

B-1 



RPP-RPT-55981, Rev. 0 

App Figure B-1. Recommendation for Use of ASTM A-537 
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App Figure B-2. Tank Foundation Design Change Statement of Fact 
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APPENDIX C TANK DEFICIENCY DOCUMENTATION
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App Figure C-1. October 6, 1977 Letter J.A. Jones to American Bridge - Weld Rejection 
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App Figure C-2. October 13, 1977 Letter D.W. Cutting to J.D. Galbraith - Weld Rejection 
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App Figure C-3. October 18, 1977 Letter American Bridge to J.A. Jones - Weld Rejection 
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App Figure C-4. NCR B-120-56 
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App Figure C-5. NCR B-120-83 
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App Figure C-6. NCR B-120-86 
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App Figure C-7. NCR B-120-96 
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App Figure C-8. NCR B-120-106 
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App Figure C-9.  April 19, 1978 Letter American Bridge to J.A. Jones –Inclement Weather 
Welding 
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App Figure C-10. April 21, 1978 Letter J.A. Jones to American Bridge – Inclement Weather 
Welding 
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App Figure C-11. July 14, 1978 Memorandum from N.R. Kerr – Inclement Weather Welding 
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App Figure C-12. NCR B-120-62 
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App Figure C-13. June 23, 1977 Memorandum D.R. Olney to J.E. Parsons – Secondary Liner 
Repairs 
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App Figure C-14. June 23, 1977 Memorandum A.W. Akerson to J.F. Albaugh – Secondary Liner 
Repairs 
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App Figure C-15. June 23, 1977 Letter J.A. Jones to American Bridge – Secondary Liner Repairs 
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App Figure C-16. June 27, 1977 Letter American Bridge to J.A. Jones – Secondary Liner Repairs 
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App Figure C-17. July 14, 1977 Letter J.A. Jones to American Bridge – Secondary Liner Repairs 
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App Figure C-18. June 28, 1977 Memorandum from D.R. Olney – Secondary Liner Repairs 
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App Figure C-19. NCR B-120-71 
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App Figure C-20. NCR B-120-89 
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App Figure C-21. NCR B-120-97 
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App Figure C-22. NCR B-120-98 
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App Figure C-23. NCR B-120-102 
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App Figure C-24. NCR B-120-103 
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App Figure C-25. NCR B-120-57 
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App Figure C-26. May 2, 1977 Memorandum D.R. Olney to J.E. Parsons – Bottom Flatness 
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App Figure C-27. NCR B-120-55 
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App Figure C-28. May 17, 1977 Letter J.A. Jones to American Bridge – Bottom Flatness 
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App Figure C-29. June 8, 1977 Letter J.A. Jones to American Bridge – Bottom Flatness 
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App Figure C-30. NCR B-120-72 
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App Figure C-31. July 5, 1978 Construction Progress Meeting Minutes – Bottom Flatness 
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App Figure C-32. NCR B-120-46 
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App Figure C-33. May 25, 1977 Letter Pryor-Giggey to J.A Jones – Refractory Replacement 
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App Figure C-34. June 7, 1977 Letter J.A. Jones to Vitro – Refractory Replacement 
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App Figure C-35. May 31, 1977 Letter Pryor-Giggey to J.A. Jones – Refractory Replacement 
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App Figure C-36. July 6, 1977 Letter J.A. Jones to American Bridge – Refractory Replacement 
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App Figure C-37. Design Field Change B-120-53 
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App Figure C-38. November 18, 1977 Refractory Field Cylinder Testing  
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App Figure C-39. November 18, 1977 Lite Wate #70 Thermal Test Results  
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App Figure C-40. November 18, 1977 Lite Wate #70 Laboratory Analysis and Testing  
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App Figure C-41. May 10, 1977 Initial Lite Wate #50 Refractory Testing Data for Tanks AW-105 
and AW-106.  
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App Figure C-42. American Bridge NCR 77-1 
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App Figure C-43. American Bridge NCR 77-2 
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App Figure C-44. American Bridge NCR 77-3 
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App Figure C-45. American Bridge NCR 77-4 
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App Figure C-46. American Bridge NCR 77-5 
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App Figure C-47.  American Bridge NCR 77-9 
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App Figure C-48. American Bridge NCR 77-10 
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App Figure C-49. American Bridge NCR 77-11 
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App Figure C-50. American Bridge NCR 77-13 
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App Figure C-51. American Bridge NCR 77-18 
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App Figure C-52. American Bridge NCR 78-2 
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App Figure C-53. American Bridge NCR 78-3 
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App Figure C-54. American Bridge NCR 78-4 
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App Figure C-55. American Bridge NCR 78-4 
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App Figure C-56. American Bridge NCR 78-8 
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App Figure C-57. American Bridge NCR 78-9 

 
  

C-186 



RPP-RPT-55981, Rev. 0 

App Figure C-58. January 26, 1977 Surface Defect Log Note 
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App Figure C-59. NCR B-120-36 
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App Figure C-60. NCR B-120-37 
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App Figure C-61. Summary of Procedure for Lowering Tank Bottoms 
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App Figure C-62. February 14, 1977 Revised Tank Bottom Lifting Calculations 
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App Figure C-63. February 18, 1977 Surveillance Report SR-B-120-1 
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App Figure C-64. February 25, 1977 A.W. Akerson to J.E. Parsons – Bottom Lift Failure 
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App Figure C-65. NCR B-120-88 
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App Figure C-66. June 2, 1978 Letter American Bridge to J.A. Jones – Dome Deformations 

 

C-211 



RPP-RPT-55981, Rev. 0 

 

C-212 



RPP-RPT-55981, Rev. 0 

 
  

C-213 



RPP-RPT-55981, Rev. 0 

App Figure C-67. April 21, 1978 Memorandum S. Bucksbaum to C. J. Madewell – Stress Relief 
Internal Pressure 
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App Figure C-68. NCR B-120-91 
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App Figure C-69. NCR B-120-94 
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App Figure C-70. NCR B-120-95 
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App Figure C-71. NCR B-120-92 
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App Figure C-72. NCR B-120-19 
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App Figure C-73. NCR B-120-23 
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App Figure C-74. NCR B-120-50 
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App Figure C-75. November 28, 1980 Letter – AW-104 Pitting  
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